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THE 1C-735
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BUY YOUR HF FOR PERFORMANCE,
NOT BY THE POUND

e All HF Band Transceiver/
e General Coverage Receiver

* HM-12 Scanning Mic Included

e 12 Memories/Frequency and
Mode

* 105dB Dynamic Range

¢ All Modes Built-In USB, LSB,
AM, FM, CW

The 1C-735 is a heavyweight when
you compare features and performance.
Other transceivers may weigh more than
the advanced IC-735 compact HF trans-
ceiver, but inch-for-inch and pound-for-
pound, the IC-735 outweighs them all.

Ultra Compact. Measures only 3.7
inches high by 9.5 inches wide by 9

inches deep and weighs only 11.1 pounds.

Without question, the IC-735 is the best
HF transceiver for mobile, marine or
base station amateur operation.

All Amateur Band Coverage. Its a
high performer on all the ham bands,
plus it includes general coverage recep-
tion from 100kHz to 30MHz. May be
easily modified for MARS operation.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irving,
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12 Memories. Frequency and MODE
may be easily stored andretrieved inthe
|2 tunable memories.

Exceptional Receiver. To enhance
receiver performance, the IC-735 has a
built-in receiver attenuator, preamp,
and noise blanker. PLUS it has a 105dB
dynamic range and a technologically
advanced low-noise phase locked loop
for extremely quiet rock-solid reception.

Simplified Front Panel. Controls
which require infrequent adjustment are
placed behind a unique hatch cover on
the front panel of the radio. The hatch
cover is designed to protect seldom
used controls from being accidentally
knocked off line, but also provides easy
access. The large LCD readout and con-
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veniently located controls enable easy
operation, especially important for the
mobile environment,

More Features. FM built-in, HM-12
scanning mic, program scan, mode scan
and memory scan. Switchable AGC,
automatic SSB selection by band and
RF speech processor. Continuously
adjustable output power up to 100 watts,

12V operation, 100% duty cycle and deep
tunable notch filter.

Options. A new line of accessories
are available, including the AH-2 mobile
antenna system, AT-150 whisper quiet
automatic bandswitching antenna tuner
for base station operation and the PS-55
power supply. The IC-735 is also com-
patible with most of ICOM’s existing line
of HF accessories.

See the IC-735 performance heavy-

weight at your local authorized ICOM
dealer.

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spunous emissions

7351086



MODEL 8000 DUPLEX

* Desk top or rack mounted versions

* Pulse or fully regenerated tone dialing
* Full and half duplex operation

» Half duplex privacy mode

* I[nternally squelched audio

» Powerful toll call protection

 Secret toll override code

* % up # down or multi-digit access W =0 i
* Ringout B N uum mTEIII:’uHHEET
* End to end signalling (DTMF standard) Al AUAEIE ) bt D) Vel I LN RISl

* Auto answer on 1st, 2nd, 4th or 8th incoming ring
« Mobile to mobile signalling

» Telephone initiated control mode
« Dip switch selectable hybrid compensation capacitance. NOW ANYONE CAN ENJOY FULL DUPLEX!

* Programmable timout and mobile activity timers with unique beeps Merely connect a CS|I Model 8000 to any duplex base (such as the

e Disconnect beep Yaesu FT-2700RH) and presto. . .you have an instant full duplex
» Separate repeat level control mobile telephone system!
* Lightning protection Or, the 8000 can be connected to any repeater for shared use. A
* Connectors for options landline caller can selectively call any mobile on the system with
* 10-16VDC powered (end to end) regenerated DTMF (standard), CTCSS (optional) or two
28 dip switches make all features user programmable and tone sequential (optional). Mobiles can even selectively call
selectable. each other!

OPTIONS Knowing the correct code, a caller can take control of the 8000 from |
8001 ANI code validator (up to 1024 access codes) any touch phone and voice communicate with mobiles that are not
8002 1000 call two tone signalling equipped with touch dialers.
8003 32 call CTCSS signalling No other duplex patch offers so much for so little.
8004 FCC registered coupler > pexp
8005 Centralized computer billing system

FIRST CLASS FEATURES and PERFORMANCE
.COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI
PRIVATE PATCH III MODEL CS-9500

For exemplary simplex performance, the CS-9500 control station inter-
connect incorporates a full ¥z second of landline to mobile electronic

Thousands of Private Patch IlI's are in both amateur and com- voice delay. Voice delay assures compatibility with the slowest

mercial use worldwide. Private Patch Ill enjoys a reputation thatis | CTCSS or trunked repeater Systems.
second to none. Attractively styled to complement any decor.

CW ID and other powerful features make Private Patch |l the best
deal going in Vox Simplex phone patches!

A high performance VOX based patch for simplex systems and for
operation through remotely located repeaters.

STANDARD FEATURES (Both models)

* Three simple connections to base radio  * Automatic busy signal disconnect * Lightning protectors
« Simplex operation (VOX, of course) * Control interrupt timer * Spare relay position
« Digital “fast VOX" (maintains positive control in simplex mode) = 110VAC supply
* Toll restrict » Three digit access code (eg. % 73) * And much more
« Secret toll disable code * Ringout (reverse patch) OPTIONS: 12 VDC or 230 VAC power
« Selectable tone or pulse dialing * Ringout inhibit if channel is in use FCC registered coupler
3 DEALERS T
- AMATEUR ELECTROMIC SUPPLY HENRY RADND wmm
M gumes W WL e O, Los &mgeiss CA M L
Oriando FL Clsarswater FL. j(TERMATIONAL RADIO PACE ENGINEERING
Las Wegas NV SYSTEMS Tucson AZ
BARAY ELECTRONICS CORP. Mg, FL THE HAM STATION
Mew Yore, NY JUNS ELECTRONICS Evanswiile IN
INC. Cudwar City CA
CONNECT SYSTEMS INC. WA womow BEcTRONGs Swbecon,CA
23731 Madison St. Chicago IL Houston. TX %m#m:
Torrance CA 90505 m&g&.ﬁw 17 et s D574 g
Phone: (213) 373-6803 snDugoCA VoA MERESTINS . e

OM-WEST RA ;
CIRCLE 12 ON READER SERVICE CARD Eﬁétﬁfﬁﬂﬂlﬂs Ean-l:ﬂuva: e DIO SYSTEMS LTD



ANNOUNCING

For Orders & Quotes
CALL TOLL FREE

1-800-423-2604 Texas Style!

(U.S. and Hawaii)

Friendly Service

Mon.-Fri. 9:00-7:00 Central Time Texas Residents Call

Sat. 9:00-1:00 Central Time (51 2) 454-2994

=%] |C-R7000

IC-02AT
IC-04AT
IC-2AT
IC-3AT
IC-4AT

IC-R71A

IC-735

TH-21AT
TR-2600A TR-751A TH-31AT
TR-3600A TH-41AT

TS-4408
TM-2530A

TM-2550A
TM-3530A
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MFJ) TUNERS

all at a great price!

Meet ''Versa Tuner V''. It has all the
features you asked for, including the
new smaller size to match new smaller
rigs-only 10%""Wx4'2'"Hx14 7/8"°D.

Matches coax, balanced lines, ran-
dom wires—1.8 to 30 MHz. 3 KW PEP
—the power rating you won't outgrow
(250pf-6KV caps).

Roller Inductor with a 3-digit turns
| counter plus a spinner knob for pre-
cise inductance control to get that
SWR down to minimum every time.

Bulit-in 300 watt, 50 ohm dummy
load, bullt-in 4:1 ferrite balun.

v $349.%

This may be the world’s most popular 3 KW roller inductor tuner because It’s small, compact, reliable, |
matches virtually everything and gives you SWR/Wattmeter, antenna switch, dummy load and balun —

Lighted Cross-needle Meter reads
SWR, forward and reflected power all in
one glance. Has 300 and 3,000 watt |
ranges. Meter light requires 12 VDC.

6 position antenna switch (2 coax lines,
through tuner or direct, random/ba-
lanced line or dummy load). S0-239
connectors, ceramic feed-throughs,
binding post grounds.

Deluxe aluminum low-profile cabinet
with sub-chassis for RF| protection,
black finish, black front panel with
raised letters, tilt bail.
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MFJ’s Fastest Selling TUNER
mrs-s410 $99.9

MFJ's fastest selling tuner packs in plenty of new
features. New styling! Brushed aluminum front.
All metal cabinet. New SWR/Wattmeter! More
accurate. Switch selectable 300/30 watt ranges.
Read forward/reflected power.

New antenna switch! Front panel mounted. Se-
lect 2 coax lines, direct or through tuner, random
wire/balanced line or tuner bypass for dummy load.

New alrwound Inductor' Larger more efficient 12
position airwound inductor gives lower losses and
more watts out. Run up to 300 RF power output.

Matches everything from 1.8 to 30 MHz! dipoles,
inverted vee, random wires, verticals, mobile
whips, beams, balanced and coax lines.

Bulit-In 4:1 balun for balanced lines. 1000 V ca-
pacitor spacing. Black. 11 x 3 x 7 inches. Works
with all solid state or tube rigs. Easy to use any-
where.

MFJ’s 1.5 KW VERSA TUNER Il
MFJ-9628 §22995

Runupto 1.5 kw PEP and match any feedline con-
tinuously from 1.8t0 30 MHz: coax, balanced line
or random wire.

Lighted Cross-needie Meter reads SWR, forward
and reflected power in one glance. Has 300 and
3,000 watt ranges. 6 position antenna switch
handles 2 coax lines, wire and balanced lines.
4:1 balun. 250 pt, 6 kv variable capacitors. 12
position ceramic inductor switch. New smaller
size matches new rigs: 10%4 x 4% x 14%
inches. Flip stand for easy viewing. Requires 12V
for light.

MFJ’s Best VERSA TUNER
mri-ossc $149.95

MFJ's best 300 watt tuner Is now sven better!

The MFJ-949C all-in-one Deluxe Versa Tuner ||
gives you a tuner, cross-needle SWR/Wattmeter,
dummy load, antenna switch and balun in a new
compact cabinet. You get quality conveniences
and a clutter-free shack at a super price.

A new cross-needle SWR/Wattmeter gives you
SWR, forward and reflected power—all at a single
glance. SWR is automatically computed with no
controls to set. Has 30 and 300 watt scale on easy-
to-read 2 color lighted meter (needs 12 V).

A handsome new black brushed aluminum cabi-
net matches all the new rigs. Its compact size (10 x
J x 7 inches) takes only a littie room.,

You can run full transcelver power output—up to
300 watts RF output—and match coax, balanced
lines or random wires from 1.8 thru 30 MHz. Use
it to tune out SWR on dipoles, vees, long wires,
verticals, whips, beams and quads.

A 300 watt 50 ohm dummy load gives you quick
tune ups and a versatile six position antenna switch
lets you select 2 coax lines (direct or thru tuner),
random wire or balanced line and dummy load.

A large sfficlent alrwound Inductor—3 inches in
diameter—gives you plenty of matching range
and less losses for more watts out. 100 voit tuning
capacitors and heavy duty switches gives you safe
arc-free operation. A 4:1 balun is built-in to match
balanced lines.

Order your convenlence package now and enjoy.

2 KW COAX  MF-102
SWITCHES  $19.85

MFJ-1702. $19.95. 2 positions.
60 dB isolation at 450 MHz.

Less than .2 dB loss
SWR below 1:1.2. 329'95 MFJ-1701

MFJ- 1701, $29.95.
6 positions. White
markable surtface

for antenna positions.
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| MFJ’s Smallest VERSA TUNER

MFJ-9018
$59.95

MFJ's smallest 200 watt Versa Tuner matches
coax, random wires and balanced lines contin-
wously from 1.8 thru 30 MHz. Works with all solid
state and tube rigs. Very popular for use between
transceiver and final amplifier for proper match-
ing. Eficient airwound inductor gives more watts
out. 4:1 balun for balanced lines. 5 x 2 x 6 inches.
Rugged black all aluminum cabinet.

MFJ’s Random Wire TUNER

e |9

—
MFJ's ultra compact 200 watt random wire tuner
lets you operate all bands anywhere with any trans-
celver using a random wire. Great for apartment,

motel, camping operation. Tunes 1.8-30 MHz.
2 x 3 » 4 inches.

MFJ’s Moblle TUNER

Designed for moblle operation! Small, compact.
Takes just a tiny bit of room in your car, SWR/dual
range wattmeter makes tuning fast and easy. Care-
ful placement of controls and meter makes antenna
tuning safer while in motion.

Extends your antenna bandwidth so you can op-
erate anywhere in 2 band with low SWR. No need
to go outside and readjust your moblie whip. Low
SWR also gives you maximum power out of your
solid state rig—runs cooler for longer life.

Handles up to 300 watts PEP RF output. Has ef-
ficient airwound inductor, 1000 volt capacitor spac-
ing and rugged aluminum cabinet. 8x2x6 inches.
Mobile mounting bracket available for $5.00.

TO ORDER OR FOR YOUR NEAREST

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping).
* One year unconditional guarantee ®* Mage in USA
* Add $5.00 each shipping/handling * Call or write
for free catalog, over 100 products.

MFJ ENTERPRISES, INC.

Box 494, Mississippi State, MS 39762

DEALER, CALL TOLL-FREE

800-647-1800 RS

Cah 601-323-5869 in Miss. and outside
continental USA Telex 53-4590 MFJ STKV

CIRCLE 24 ON READER SERVICE CARD



NEVER SAY DIE

ENGLISH—THE
INTERNATIONAL LANGUAGE

Most ham contacts are in En-
glish, no matter where you are in
the world. . .except perhaps in
South or Central America, where
Spanish is often the rule. Is this a
good thing for the hobby?

There are two movements afoot
in America today—one to make
our country bilingual—the other
to make English the national
language by law. The enormous
influx of Spanish-speaking peo-
ple from Cuba, Mexico, and oth-
er Latin countries has created
this problem. Spanish radio, tele-
vision, newspapers, and mag-
azines have made it unneces-
sary for these immigrants, legal
or illegal, to bother to learn
English.

In past immigrations, we often
found the first generation resist-
ing English, living in ghettos
(barrios) to avoid having to learn
the new language—which ad-
mittedly is difficult for adults. The
children learned English in school
and then spoke it at home when
they were married, getting away
from their parents’ language.

)

i

Often the grandchildren nev-
er bothered to learn the old lan-
guage at all.

It's difficult enough to get along
when everyone speaks one com-
mon language—which | think is
one of the greatest strengths of
America—but when people are
unable to communicate, it almost
always leads to suspicion and
paranoia.

What can we do about this
mess? Should we all learn enough
Spanish to make contacts in that
language? It doesn't take much of
a command of a language to give
a name, city, report, and request
for QSL—which, sadly, is about all
most of us demand of our ham
contacts.

Perhaps, if we recognize and
admit that English has become

“It doesn’t take much of a
command of a language to give a
name, city, report, and request for
QSL—which, sadly, is about all most
of us demand of our ham contacts.”’

I've heard English-speaking
ham ops on 20m fire up on fre-
quencies occupied by Spanish-
speaking amateurs—just as if
they weren't there. If you can't un-
derstand them, they don't exist.
And I've heard Spanish-speaking
amateurs do the same thing—as if
the English-speaking contacts
weren't real.

j WBSIDV

George J. Martini

3027 Inn Road
Columbus, Ohio 43232
Franklin County

Date Time

Siation

RST Frequency Moaode

QSL OF THE MONTH

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

envelopes cannot be accepted.
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the world’s foremost language,
we can put this into perspective.
Most countries of the world are
teaching English as a second lan-
guage. Thus one of the better us-
es of amateur radio might be as a
way to help DX hams improve
their English—a language they of-
ten need for business.

Look at the problems Canada
has had as a result of bilingual-
ism! It's been one of the most divi-
sive forces they've had to deal
with. It's made it possible for rab-
ble-rousers to gel serious consid-
eration for dividing the country in
two—English-speaking and
French-speaking. Could America
face a similar separatist problem
some day?

There is a tendency to put down
Americans because so few of us
are able to speak more than one
language—and that one not very
well. | remember all too well the
suffering | went through in high
school trying to learn French. That
was mind-numbingly awful.

There are some signs of a
movement to get American edu-

Continued on page 10
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KENWOQOD

All Mode Mobil

ity!
TR-751A/s51A

° Semt break-in C,W with side tone
* MC-48 16-key DTMF hand micro-
Compact all mode
transceivers

phone and microphone hook included
e Frequency lock, offset, reverse switches
It’'s the “New Sound” on the 2 meter o Dtgliar Channel Link (DCL) ﬂﬂ“{]ﬂ
band—Kenwood's TR-751A! Auto- Optional accessories:
matic mode selection, versatile
scanning functions, illuminated multi-

e CD-10 call sign display

» PS-430, PS-30 DC power supplies
function LCD and status lights all
contribute to the rig's ease-of-

* SW-100A/B SWR/power meter
operation. All this and more in a

» SW-200A/B SWR/power meter
compact package for VHF stations

s adjustable low
memaory,

o 25 watls high/5 watts
e Programmable scanning
band, or mode scan with
channel and priornty alerl

¢ 10 memory channels for frequency,
1set. Iwo chan-

mode, CTCSS tone, off
nels for odd splits.

e All mode squelch, noise blanker,
and RIT

* tasy-to-read analog S & RF meter

e SWT-2 70 cm antenna tuner

s SWT-12 m antenna tuner
on-the-go!

e TU-7 38-tone CTCSS encoder
¢ MU-1 modem unit for DCL system

e Autome 10de selection, plus LSB
144.0 144.1 144.5 1458 146.0 1480 MHz » VS-1 voice EyﬂThESiEEF
l 1 _ * MB-10 extra mobile mount
cw [usB| FM |usB| Fm | W * SP-40, SP-50B mobile
il

e Optional front panel-selectable

38-tone CTCSS encoder

® Frequency range 142-

149 MHz (modifiable to

cover 141-151 MHz)

e High performance receiver with

GaAs FET front end

e \/5-1 voice synthesizer option

o 1 speakers

S » PG-2N extra DC cable

* » PG-3B DC line noise filter

* MC-60A, MC-80, MC-85
deluxe base station mics.

* MC-43S UP/DOWN mic.

* MC-55 (8-pin) mobile mic.

* MA-4000 dual band antenna with
duplexer

144 MHz ALL MODE TRANSCEIVER
- BUSY

KENWOOD TR-751A

¥ MHz/MCH A

VOL -9 SOL
| FM /L858

i 2 3

F.STEP SCAN M OFFSET A/
6 [ 8 9

Actual size front panel

TR-851A
70 cm SSB/CW/FM transceiver

The same winning features are yours
on ?U cm wrth the TH 85115.'

KENWOOD

e L.overs 43U vr Qa9 MH 7
2o0Wn [L| power/5 "u [ agjustable Ow
MC-43S UP/DWN mic. and mic.
mok Inc unwi KENWOOD U.S.A. CORPORATION

Communications & Test Equipment Group
2201E. Dominguez St., Long Beach, CA S0810




15-930%

Throughout the contest
and DX world, the TS-930S
is recognized as THE HF
rig to own—with the most
outstanding performance
per dollar ratio!

* Easily modified for HF
MARS and CAP operation

* |[F notch filter

[S-430S

Compact all band
transceiver with
general coverage
receiver

Kenwood engineering
brings you “Digital
DXterity”—QSY from
band to band, mode-to-
mode, and frequency-
to-frequency with ease!

* Easily modified for MARS
operation

* Superb interference
reduction

* Programmable scanning

All band transceiver
with general coverage receiver

Complele service
El"ll_':l| most acceass
Specifications and prices are subject to change without notice or obligation

* SSB slope tuning—Another
Kenwood First!

* CW VBT and pitch controls

* Tunable audio filter built in

* Dual mode noise blanker
("pulse” or "woodpecker”)
with threshold control

* Eight memory channels

* RF speech processor

* High stability, dual digital
VFOs

* AC power supply built in

* Fluorescent tube digital
display

* One year limited warranty
on parts and labor

» A complete line of
accessories is available

* Excellent receiver dynamic
range

* All sohd state, 28 volt final
amplihier tor lowest inter-
modulation distortion

* Power input rated at 250
watts on SSB, CW, FSK,
and 80 watts on AM

* Full break-in or semi-
break-in CW

=
-

N

* Superior solid state
design

* VOX, semi break-in CW
with sigetone

* 8 memories store mode,
frequency, band. Each
channel may be used as
a separate VFO

* Dual digital VFOs
* A complete line of
accessories Is available

.-—-uu-t - Hﬂ'l'ﬂ-l-ﬁ"!ﬂ:l. -

“\tg f"‘*

NIT - 1F SHIFT  AF & AF
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REC MAM OFF 0. Wing
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L
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KENWOQOD

KENWOOD U.S.A-.CORPORATION

Communications & Test Equipment Group
2201E. Dominguez St., Long Beach, CA 80810
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Novice Numbers

NOVICE APPLICATIONS have quadrupled
since Novice Enhancement went through.
Larry Weikert, Chief of the General Radio
Branch in Gettysburg, is quoted in the W5YI
Report as saying, '‘We will probably process
in excess of 6,000 Novice applications this
month. . .as opposed to a normal of 1,500.”
It's obviously too early to make a judgement
about any long-term effects of Novice En-
hancement, but it's possible that the desirabil-
ity of voice and digital privileges to prospec-
tive hams may be strong enough to offset the
negative aspect of having to learn code. 73
has long maintained that the major break-
through ham radio is searching for can only be
found in a no-code license. We wouldn’t mind
being wrong on this one.

Ham/West R.I.P.

JOHN (W7IA) AND JAN (N7YL) WEAVER
have decided to cancel plans for the 1987
Ham/West hamfest. In the two years that
Ham/West existed, attendance never grew to
a level that would support the show. Despite
good reviews from both the industry and the
public, in the end the only review that mat-
tered came from the ticket sales.

10m Novice Nets

IT'S GREAT to see that Novices are being
welcomed with open arms onto their new
frequencies. KB1XD wrote to say that the Ten
Meter Rag Chew Net has been formed with
Novices/Technicians in mind. The TMRCN
meets every Sunday night at 0000 UTC on
28.400 MHz USB. NOHBS wrote to tell us
about the Rochester (Minnesota) 601
Novice Net that meets every Friday night at
0100 UTC on 28.306 MHz. The 601" in the
name refers to the first meeting of the nel,
which was at 6:01 p.m. CST (0001 UTC) on
March 21. Both nets encourage hams of all
classes to check in.

New in L.A.

BILL SMITH NEMQS has decided to put his
money where W2NSD's mouth is. Impressed
by Wayne's renewed enthusiasm for the hob-
by, Bill has opened up a ham radio store called
A-TECH in Burbank, California. Until now
there had been only three ham stores in the
greater Los Angeles area—which has one of
the largest concentrations of hams in the
country. If you're in the L.A. area, drop in to
A-TECH at 1033 Hollywood Way in Burbank,
and tell 'em Wayne sent you.

Summer is the season (o hit the road with ham
radio. This 15-Watt 80m mobile setup pro-
duced contacts of up to 600 km and illustrates
the fact that a DXpedition need go no further
than around the block. From left to right: Liisa

OH2BYL/OH7LP, Anssi OH2QV, Aleksi,
Katri, and Inkeri. (Photo by OH2B0X.)

Contest Update

WE'VE BEEN TRYING to get our contesting
program up to date in recent months, and
progress is being made. If you want to know
where you stand in the 1987 World SSB
Championships, the top claimed scores for
the January Classics are on page 42. 73 and
ICOM have combined forces to sponsora 1.2
GHz contest on July 13-14. This new Golden
Gigahertz Contest awards a free hat and T-
shirt to each entrant. Complete details and
rules can be found on page 27. We've also got
something big cooking for the beginning of
September. The National Championships
will occur on September 5 (CW) and 6 (SSB),
and for the first time ever the little gun has a
chance to become a champion. These events
have been designed lo single out the best
contest operators, not the stations with the
biggest hardware investment. The contests
are open only to single-operator stations in the
U.S. For starters, external amplifiers are pro-
hibited, and a mandatory band-switching rule
and antenna multiplier put a premium on the

operator's skill. The complete rules will be
published next month—if you can’t wait, send
an SASE to The National Championships,
2665 Busby Road, Oak Harbor WA 98277.

Lucky Number 6

DENNIS MARTIN N@GPD is throwing a
party—and everyone’s invited. Since Dennis
was born on the sixth day of the sixth month,
he's holding a six-meter birthday party for
himself. He'll be on a hilltop in grid square
EN20 on 50.150 MHz SSB from 2300 UTC
June 5 through 2100 UTC June 7. No doubt
he'll have a few six-packs up there with him.
Work a rare grid square and wish Dennis a
happy birthday. QSL via Dennis Martin
NOGPD, 1211 N. 26th Street, Council Bluffs
IA 51501.

New Digs

KENWOOD is consolidating its consumer
electronics division (Kenwood Electronics)
and its communications division (Trio-
Kenwood Communications) in a single new
building. The move was necessitated by
Kenwood's growth in recent years. The new
office is located at 2201 East Dominguez
Street, Carson CA 90801.

Hey, Ralph

A DAY DOESN'T GO BY that someone
doesn’t call the 73 editorial offices looking for
The New Weather Satellite Handbook by 73
columnist Dr. Ralph Taggart WB8DQT. For
those of you still searching, it is available from
the author at 602 S. Jefferson, Mason M|
48854 ($13.50 ppd.; $14.50 outside the U.S.).

Real No-Code

ON THE BACK OF PLACEMATS used by
Pizza Hut is a section for kids on learning the
Morse code in order to decipher a "hidden”
message. Unfortunately, this must have been
thought up by somebody else named Morse—
many of the letters are wrong.

YHOTY
Nominations

THE WESTLINK REPORT is soliciting nomi-
nations for the 1987 Young Ham of the Year
Award. Any licensed amateur 18 years old or
younger is eligible for the award, which was
created to honor the ham-related achieve-
ments of younger members of the fraternity.
Letters of nomination should detail the reason
why an individual should be considered for the

73 Amateur Radio » June, 1987 7




= S h Bah BTN RN g RGRS o B T A F R L e ek

N w bl B SRS

L] LT ]

.%;

L---

l.-l.

o

.
B
€

?I

.

o
'

»

)| = 5 2
SHREE

JIT_‘—._"-'E':—-*— —

(

fi Please send information on vour i
line of amateur antennas to:
i i
B soosess i
i i
l cTY STATE i I l
I .'..-FF- | ‘ﬁ-_ ! i f -. ___‘-:H : I
s =
1 HUSJLER) !
I Mineral Wells, Texas 76067 I
817) 325-1386

E O N . . . - .
CIRCLE 269 ON READER SERVICE CARD

8 73 Amateur Hadio * June, 1987

award, and letters written by minors must be
countersigned by a parent or legal guardian.
All letters must include verifiable background
material to prove any claims made. Send nom-
inations by September 10 to Westlink Young
Ham of the Year, 28197 Robin Avenue,
Saugus CA 91350. The award will be present-
ed at the ARRL Southwest Division Conven-
tion in Scottsdale, Arizona, on October 10.

Dayton Winners

THE 1987 DAYTON AMATEUR RADIO AS-
SOCIATION (DARA) Ham of the Year is Carol
Perry WB2MGP, a school teacher from
Staten Island, New York. She created and
documented unique ham radio teaching
methods and has been active in attempting to
get her teaching curriculum accepted as pan
of secondary school training. Perry chairs
the Educational Task Force of the ARRL's
Hudson Division, and nationally she partici-
pates with the League's Ad Hoc Committee
for the Advancement of Amateur Radio. The
Specific Achievement Award winner is Arthur
M. Gentry WEMEP of Northridge, California.
in the 1950s Gentry developed the technology
and operating practices that evolved into the
standard for amateur repeaters as we know
them today. He and his wife Millie K6JJN have
maintained their own open two-meter repeat-
er for more than 30 years. An in-depth two-part

interview with W6MEP was published in 73's
April and May Looking West columns. The
Technical Excellence Award winner is Henry
Oredson WORLI of Santa Cruz, California. He
is being recognized for his work in packet
software development. WQRLI software ties
individual packet operators to bulletin board
systems locally, and bulletin boards to each
other in a regional and national network. He
Is considered to be the father of packet net-
working worldwide.

iiNews!!

SCANNING the Los Angeles Times of April 2,
1987, W2NSD came across this tidbit about
the code requirement: “‘It's like having to
pass a horseback riding test to get a driv-
er's license.”” For more horsesense on the
subject, check the Letters column on page 12.

The End

THIS MONTH’'S QRX has been compiled with
the help of WBETPG, KE7C, KBEHYK, KT2B,
KB1XD, NOHBS, OH2QV, The Westlink Re-
port, the W5Y! Report, and The Great Volu.
Send your news and photos to 73 Magazine,
WGE Center, Peterborough NH 03458,
Attn: QRX.

Prov./State

325 in U.S. 333 eisewhere (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)
Fersons age 17 and younger may qualify for special rates, write for application

For postal purposes. fifty percent of dues is allocated to QST. the balance for membership

Expires

Bank. No.

Expires

The American Radio Relay League

225 Main St.

Newington, CT. 06111

USA



KENWOOD

..pacesetter in Amateur radio

Kenwood Style!

T [‘*K ,r'lir e "#,,_P ﬁp.: “—'H {’ff_ﬁ ;‘-*'_“i, * Big multi-color LCD and back-lit con- * Frequency lock switch

| 'M IS IUIM trols for excellent visibility e Digital Channel Link (DCL) option

| he first comprehensive * Optional front panel programmable 38-  * High performance GaAs FET front
ettt et S, e i iy tone CTCSS encoder includes 97.4 Hz end receiver
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M-3530A—25 watts of 220 MHz FM— I TH-RT

({enwood style! Features include

wilt-in 7-digit telephone number

nemory, auto dialer, direct frequency

antry and big LCD. All this makes the

'M-3530A the most sophisticated

ig on 220 MHz!

» First mobile transceiver with tele-
phone number memory and auto-
dialer (up to 15 seven-digit telephone

Kenwood’s advanced tech-
nology brings you a new
standard in pocket/handheld
transceivers!

* 1 watt high, 150 mW low

» Super compact and lightweight
(about 8 oz. with PB-21!)

* Frequency range 220-224.995 MHz
In 5-kHz steps

numbers)

» Frequency range 220-225 MHz

» Automatic repeater offset selection—
a Kenwood exclusive!

* BT Senes h

simplex
» Supplied accessories: rubber flex

' Direct keyboard entry of frequency antenna, earphone, wall charger, 180
» 23-channel memory for offset, fre- mAH NiCd battery and wrist strap
Quick change, locking battery case

guency and sub-ione

— T

* HMC-1 headset with VOX

» SMC-30 speaker microphone

» PB-21 NiCd 180 mAH battery

* PB-21H NiCd 500 mAH battery

* DC-21DC-DCconverterfor
mobile use

* BT-2 manganese/alkaline battery
case

« EB-2 external C manganese/
dlkaline battery case

» SC-8/8T soft cases with belt hook

e TU-6 programmable sub-tone unit

» AJ-3 thread-loc to BNC female
daapier

» BC-6 2-pack quick charger

* BC-2 wall charger for PB-21H

* RA-9A StubbyDuk antenna

* BH-3 belt hook =

=

* 16-key DTMF pad, with audible
monitor

* Center-stop tuning—another
Kenwood exclusive!

* New 5-way adjustable mounting
system

* Unique offset microphone connector

-relieves stress on microphone cord

* HI/LOW power switch (adjustable
LOW power)

=

* MC-60A/MC-80/MC-B5 desk mics.

e MC-48B extra DTMF mic. with UP/DOWN switc
* MC-43S UP/DOWN mic

* MC-55 (8 pin) mobile mic. with time-out timer

» SP-40 compact mobile speaker

» SP-50B mobile speaker

» TU-7 38-tone CTCSS encoder
* MU-1 DCL modem unit

« VS-1 voice synthesizer

*» PG-2N extra DC cable

*» PG-3B DC line noise filter

« MB-10 extra mobile bracket

» CD-10 call sign display » SW-200B SWR/power meter

* PS-430 DC power supply * SW-100B compact SWR/power meter
Somplete service manuals are available for all Trio- Kenwoaod transceivers and most accessories
specifications and prices are subjec! to change without notice or obligation

SENWOOD
QMM FMTRAN =SCEIVER

KENWOOD

KENWOOD U.S.A. CORPORATION

Communications & Test Equipment Group
2201E. Dominguez St., Long Beach, CA 90810
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Quality, Perform-
ance and Value -
the better Part of
Valor!

Antennas,

Mounts and

Accessories for
Land Mobile.

From 30 to 900
MHz

VALOR ENTERPRISES
185 W, Hamilton St.

West Milton, Ohio 45383
Call Toll Free :

1-800-543-2197
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_NEVER SAY DIE

from page 4

cation away from the eighteenth
century system of memaorization
and tests. The main problem with
memorization as a learning tech-
nigue is that unless what has been
memorized is used, and used fre-
quently, it's soon forgotten and all
the work spent memaorizing it is
wasted.

If you're not sure I'm right about
that, dig out one of your old col-
lege books and see how much you
remember of the stuff you had to
memorize a few years ago. | still
remember the shock | got when |
returned to college after spending
almost four years in the Navy dur-
ing World War Il. I'd one remain-
ing calculus course to go, but it
required my remembering the
previous two years of calculus. |
found | had zero recollection of it,
so | had to spend a whole summer

having plenty of TV programs in
these languages. But what’s the
benefit?

For that matter, if we're going to
start getting serious about foreign
languages, perhaps we'd better
give some deep thought to Jap-
anese.

No, the present system is work-
ing pretty well. Instead of our hav-
ing us learning dozens of lan-
guages, we're gradually getting
the world to turn to English. Our
ham bands are one place where
we can be a big help to DX hams.
For foreign businessmen, the bet-
ter their command of English, the
more opportunities they have—
even in their own countries. The
airline pilots of the world speak
English so they can communicate
over the radio no matter where
they are.

My suggestion is this—let's en-
courage foreign amateurs to

“The recent legislation making
cellular phone calls illegal to listen in
on has provided a bonanza for both
organized and disorganized crime.’’

memorizing the same stupid stuff
all over again.

Ask anyone from a foreign
country how long it takes to start
forgetting his vocabulary, even
when he was brought up from
birth with it. You either use some-
thing or you lose it.

In most parts of America we
have so little opportunity to use
foreign languages that even if we
go to the trouble to learn them in
high school we lose them quickly.
If we're going to be serious about
foreign languages, then we've got
to change our whole system. To
make us multilingual, we'll have to
teach languages before the kids
are seven years old and then
make sure they have plenty of op-
portunity to keep their languages
well used.

The problem with this is that
there are so few benefits—cer-
tainly not enough to make up for
the amount of work involved.
Sure, we could teach all our kids
French, Spanish, and perhaps
German, right from the start. And
we could help them keep up by
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speak English—let’'s help them
with it. In cases where some of
us have taken the trouble to learn
a foreign language, we can use
amateur radio to help us keep
up with and improve our use of
that language, but let's encour-
age American amateurs of for-
eign extraction to use English,
even when talking with their old
homeland.

America is still the foremost
land of opportunity in the world,
but a key element in success here
is the ability to speak English.
And, as a general rule, the better
you speak English, the better your
chances of being successful. We
don’t give the same opportunities
to people who speak poorly—
Spanish and Black dialects are
particularly a barrier to sales, mar-
Keting, and executive jobs. In-
deed, one of the best keys to join-
ing the middle class lies in one's
use of English.

| suggest we be polite about
this, but keep in mind that ama-
teur radio i1s an Enaglish-speaking
hobby. It isn't something we 're

going to accomplish in a year, but
if we keep our goal in mind, we’ll
get there.

| have no doubt I'll get a bunch
of hate mail over this. It goes
with the territory. But if some-
one has any unemotional data
to offer, pro or con, my mailbox
is open. S. |. Hayakawa, the for-
mer senator from California, is
pushing for a constitutional
amendment making English our
national language. His reasoning
makes good reading, the next
time you see an article or book on
the subject.

CONGRESS GOOFS

The recent legislation making
cellular phone calls illegal to lis-
ten in on has provided a bonan-
za for both organized and disor-
ganized crime. It's difficult not
to laugh over the situation the
cellular industry has gotten it-
self into in its blind pursuit of the
fast buck.

What's happened is a mass
move into cellular by criminals.
They buy a cellular system, have
an unscrupulous dealer alter the
electronic serial number (ESN) on
the built-in programmable IC,
which makes calls both untrace-
able and free—a great combo.
They tool around town, making
calls to Pakistan, Colombia, and
their Caribbean drug warehouses
at will.

Cellular has turned out to
be great for coordinating ev-
ery kind of criminal activity. It's
just what the criminals have
been needing for years—a de-
pendable, free, untraceable, and
safe communications system.
With a combination of pagers
and cellular phones, crooks are
making a shambles of the cellu-
lar system—all protected by
Congress.

If you wanted to deal in drugs,
how better to get orders from your
customers than by giving them
vour cellular phone number?
There’s no way to tap a telephone
that can be anywhere in a big city,
operating through different cells
as it moves around. And with an
altered ESN it's all free!

If it weren't against the law to
listen to cellular channels, I'd sug-
gest we hams help the law by lis-
tening for suspicious cellular calls
and recording them. Say, how'd
you like to get the goods on some
serious crooks and find (a) the evi-
dence is inadmissible because it
was illegally attained and (b) your-
self on trial for making the record-
ings. So join me in a big laugh,
okay? ll
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Accessories

Not Shown:
MC-50 Desk-top micro
phone. HiflLo Z. 4-pin connectol
MC-80 Desk-tap microphone
[ [
f00 Q unicirectional electret
element with flexible boom.
Built-in mic. pre-amp and UP/
DOWN switch, with lock. (8-pin)
MC*ﬁlﬁB Hand micro phone
with 16-key DTMF pad and UP/
l.“. YWWN s Ilf nes |F -pin)
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PG- 45: As above, but 6-pin
PG-4F As above, but 8-pin
HS-5 Deluxe headphones HS-7 Micro-headphones
HS-6 Lightweightheadphones. KPS-7A 138 v DC, 7.5 A
intermittent DC power supply

RA-3 2 m. 3% A telescoping

—

artorma Ty e Tl g )
intenna with SiNC connecior

Qﬁ\ D 2 . A /70 cm Ha A

VB-2530 25 W RF Power
Amplifier (for TR-2600A), BNC

BNC cable, and mounting
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700 Q unidirectional electret PG 38 DC line filter for
condense . B ult In u-jic- MC-60A 8-pin) Deluxe > rri‘ i Ere

level C ;-rT||..-u i ’J--.tll_.lrl with output desk-lop microphone. Pre-amp MJ-Series Dervice manuals are
and tone control, meter,and UP/  built-in, PTT, LOCK and UP/ Microphone adapters available for all Kenwood tr':r“
DOWVN ¢ .'”Ilc h. Selector switch DOWN switches. Hi/lLo Z selec Celvers and most accessorie

for up to three transceivers. tor switch
KE NWOOD
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LETTERS

We have a neighbor, Clem,
who is a senior citizen. Everyone
loves OI' Clem and we all try
to look out for him and take
care of him, but he is a rather
independent old codger. Among
other things, he insisis on sad-
dling up his old mule to ride the
13 miles to the post office each
day to pick up his mail (we live in
avery rural area of the southwest).
He says it is nostalgic and he
enjoys it.

We usually stop by and offer
him a ride in our pickup, but he
says he would rather ride the old
mule. It takes him a lot longer to
make the trip and it is somewhat
uncomfortable, but he seems to
enjoy it. Also, he says his mule
takes up less space on the road
than our truck, Of course, he oc-
cupies his portion of the road a lot
longer to make the same trip, but
that doesn’t seem to matter to
Ol' Clem.

He also says that at times when
the weather is really bad, he can
make the trip on the old mule
when we can't get through in our
pickup—but | don't remember
many such times.

The only thing about OI' Clem
that really bothers us is that
he is one of those who insist on
keeping a rather archaic provi-
sion in our local driver’'s license
exam requiring that all prospec-
tive motor vehicle drivers must
demonstrate a clear capability
to catch and saddie a mule and
ride it for 13 miles without fall-
ing off.

My 15-year-old son just doesn’t
understand what that has to
do with his ability to drive our
1987 model pickup truck. | tru-
ly love OI' Clem and admire his
ability and patience with that old
mule of his, but | do agree with
my son that mule technology
doesn't relate well as the mea-
sure of one's ability to handle a
modern pickup at 55 mph on the
interstate.

The result is that a lot of our
young folks are moving to other
parts of the country because while
they all want to drive cars and
pickup trucks; they think it is pret-
ty stupid for them to have to learn
how to handle that old mule—to
have to put up with its slow plod-

ding pace and to take forever to
ride those 13 miles to the post
office.

| hate to see our young ones
move off to other areas, but | real-
ly don’t blame them under the
circumstances. I'm starting to-
day to get enough people together
to out-vote OI' Clem at the next
election.

R. C. "'Dick’’ Chabot NSJHW
Organ NM

‘ TOWER TROUBLE \

The article ‘Glen Martin M185A
Tower'' by N1EJF (73 Amateur
Radio, April, 1987) reads like an
episode from Laurel and Hardy
Theater. No qualified engineer
would ever permit a tower founda-
tion to be installed as described in
this article!

Where are the moment and up-
lift calculations? Apparently EJF
used the mass theory (make it
massive and it won't blow over).
Where is the reinforcing steel?
Concrete has little or no strength.
How does EJF expect the founda-
tion to hold together?

Probably the most unforgiv-
able sin is the wood form. Leave
the wood in the ground and
backfill? Certainly not! What do
you suppose will happen to the
foundation when the wood rots?
If the block of concrete doesn't
crack first, it is going to wob-
ble in its own space, that's what.
Where is the compacted backfill?
Does EJF think that by pushing
loose dirt back into the hole it will
reach its original compressive
strength? Maybe in about 40
years.

The ground rod in the bottom
of the hole is absolutely the
wrong approach. The ground rod
is going to corrode. This will
leave a void in the concrete,
and the void will collect mois-
ture, which will eventually reach
the tower base, which will also
begin to corrode. The slug of
moisture will freeze and the
concrete will crack. No maybe
about it. If EJF were concerned
about grounding the tower, he
would have used the foundation
as a UFER ground or installed a
counterpoise.

Fellow hams, DO NOT, | repeat,
DO NOT use this article as an ex-
ample of how to install a tower
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foundation. If the tower manufac-
turer condoned the method used
to design and install the foun-
dation, one may well question
the integrity of the tower and
Hazer unit. As for me, | will con-
tinue to consult a qualified engi-
neer before | install a tower foun-
dation. | suggest you readers do
the same.

By the way, | hope N1EJF has a
good home owner's insurance
policy and an understanding in-
surance adjuster. I'm afraid he is
going to need both.

Jim Sanford NOAIH
Omaha NE

Foundation dimensions were sup-
plied by Glen Martin Engineering.
One must make the presump-
tion that they have the neces-
sary data regarding moment and
uplift to support their recommen-
dations.

The compression strength of
the concrete used is 3,000
pounds. This strength concrete is
consistent with that used for
building foundations in this area.
An important consideration with
any foundation of this type is that it
sit on undisturbed earth BELOW
the frost line. The steel base siruc-
ture provides adequate reinforce-
ment for the foundation; if de-
sired, additional steel could be
added, but this is considered
unnecessary.

While there is certainly no re-
quirement to leave any part of the
form on the foundation, the un-
treated wood will rot quickly and
not present the foundation any op-
portunity to move. The base is on
undisturbed earth, and the lateral
space will be compensated by
surrounding fill. In any event, the
lateral space (if any) will be micro-
scopic in size when compared (o
the surface of the foundation. The
foundation has gone through one
complete season so far and no
settling of the backfill has been
noted. Mr. Sanford is correct
when he states that fill should be
compressed, and it was in this in-
stallation.

Grounding the tower in the
manner that | described is not
intended to provide lightning
protection, but to satisfy the Na-
tional Electrical Code article 810.
Per that code, the grounding
material is noncorrosive and is
run in a straight line to the point
of nearest attachment on the
tower. Even if the grounding ma-
terial went away, any water that
collected would not freeze as this
area is located below the frost
line.—N1EJF
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womn  TOWERS

"y.yai'n Crank-up towers. Seif-supporting, steel, galvanized,
with base & rotor plate. Rated at 9 & 16 sq. ft.
TH7DXS | THSM2S Triband Beams w TEN-TEC All accessories available.
Expiorer-14 | THAUS Triband Beams - HG-375S5 / HG-5255 (95G. FL.)oeoovvoceocrovsroirsnns $Call
204BAS | 206BAS 20 Mtr. Monobanders x HG-54HD /HG-TOHD...........(16 5Q. fL)......ovnn. $Call
155BAS |/ 106BAS 15 & 10 Monobanders a -y Free shipping on Hy-gain towers and all Hy-gain
Discoverer 7-1 Discoverer 7-2 & 7-3 Kit @ Model 585 antennas and rotors ordered with tower.
14AVQ / WBS / 18AVT | WBS o Hw—_ PARAGON
1BHTS Hy-Tower / LC-160 Coll w NEW! 200W Full featured ROHN
2BDQ / 5BDQ "Full power" trap dipoles - HF Transceiver. Microprocessor FREE STANDING: Rated at 10 & 18 sq. ft.
V2S5 | V35 | V4S Verlicals : controlled. General coverage. HBX40 /HDBX40............ccconvvervinnaes $215.00/272.00
2155 (70 cm) / 2165 (2 Mtr) NEW!! HBX4B /HDBAAS..........eieeeeeries 289.00 / 355.00
218S Complete OSCAR System O OTHER TEN-TEC PRODUCTS: MBYEBTBYBE. ... i 369.00 / 409.00
BN-86 balun COMPLETE Telex/Hy-gain inventory! Model 561 Corsair |l Galvanized, self-supporting towers with base and
mun Model 425 Titan Linear Amplifier rotor plate. Today's best tower buy.
Model 579 Century/22 - 50W CW Transceiver Freight additional.
A& AL BEAMS......cccinenieissussssssissnnassiane $215.00/289.95 Model 229A 2KW Antenna Tuner 3
AT43 & AT44 30/40 Mtr Add-ons............ 745017450 Model RX-325 General ﬂﬂ'ﬂ'&fﬂﬂﬂ' Recelver GUYED TOWERS:
A3SK & A4SK Slainless Kits................34.95/ 4195 Model 2510 Satellite Station <, TR L T S i $51.00/115.00
R3, 10,15, 20 M. VBIL......coomensiecceeicanannniosansnssans 265.00 Model TT-820 VHF Aviation Transceiver TB3 Thrust Bearing..........ussmamimmmmnmmsnissnse 51.85
AVA & AVS Verts.. e . 54.00/100.00 All accessories in stock. Freight additional,
40-2CD 2al. lﬂhl'tr Elanm ST 11 i
Monobanders for 10, 15, & 20 in stock! CALL! FOLD-OVER TOWERS:
617686 MIT.BOOMER.......c.c e 196.95 /UIRAIEE FK2548 / FK2558.........ccconre $695.00/ 1059.00
A M. oieitiat ot st s B1.95/104.95 FK2568 / FK4544.............................1105.00 / 1315.00
AMTALAMEIRON 4750/5895 VHE & URF AMPLIFIERS FKA554 /FKRAS6M.........oe e 1405.00 / 1495.00
ZISWBAZOWB 154 0el.2MIr.___ B1.96/219.95 Full line of VHF & UHF Amplliiam Fold-overs shipped FREIGHT PREPAID in US.
mﬁum14-1-145Ml—h;-.-.____________.____..__ﬂm Ty L e Y e §247 95 Prices 10% higher in western states.
-ma.: 4.2 wavelength, 144-146 MHz..... .- 101.00 o T Y NN R et T o T $216.95 ROOFTOWERS Call
2208 & 248 Boomers... Hﬂ}lm a5
Large inventory of r..illr antennas l mlll! TOWEH FARDWANE
NEW! ASTRON Guywire: 3/16 EHS / 1/4 EHS, per fi..........$0.15/0.18
KIM CORPORATION CCM Cable Clamps: 3116/ 1/4................. 0.39/0.49
KT34A | KT34XA o S305.00/585.00 DC supplies from 4 1o 50 amps. In stock! ':';m?;::liaﬂff ELAE/E&J. 1259:5:? :
Moncbanders for 10 to 80 Mirs! CALL s Te o S el e T $67.95/84.95 i rerervorye AL
2M-13LBA [ 2MABLBX ... 8O0/ 165,00 RS-I5A S BOA e eecrepemsermassrsaress Wi 13 e 129.95/ 186.95 Mbles: 14" (3116 & 14" CabIE)................. 0.59
220- 14X/ 220 22LBX......c.oecoeceeerrreserrrnes ST 00/ 11995 Ly TSR s SIS 102.95/ 146.95 Earth Anchor: 4 f1. SCrOW-In.......cocvocorvisereesrs 13,95
432.20LBX | 4R230LBX..........coorvrrr v 124,00/ 14296 RS-50M / VSBOM......—— e 206.95/224.95 Shatsierho S 3168 VA........ 2491299
2”*1“:IEH*EG....mu....-.‘-..-+-,---,-.--.-125.m.!'T?ﬁ,m - — U'!‘ll' |n!ulatﬂf5. EmEHEﬂE ........................ 159’2-%
c RS E ARG : PHILLYSTRAN GUY SYSTEMS
[ HPTG-2100 /-4000 /-6700 Cable............ 0.24 ] .40 .67
i - : . S Cable Ends: 9901LD /9902LD.................. 7.95/9.50
HFBY 80-10 Vertical..........ccuciuveriroressssarnierisnrs $115.00 ke UNGTD; TTIEVOID, NEYOID, Socketfast Potting CmpPd ..........oooivecrsinisirisin. 14,50
HF2V 80 & 40Vertical...........ooo.coroerreeeereessseesmseens 112.00 ~ glig: switches, PACKET!!
HF4B Compact 10-20 “Butterfly” Beam 189,00 MRE & MBLE
VHF | UHF Verticals and Scanner Ants in stm:k.
ACCESSORIES BELDEN COAX
RMEK Il Mtg KIt/STR Il Radial Kit............. 42.95/29.95 9913 low loss......$0.42/ft. RG-BX (9258).......... 0.19
TBR-1605 Coll/SC-3000 Scanner Ant.....47.95/54.85 A-lll'l'llli RG-213/U (8267).........0.40 RG-11A/U (B261).....0.37
All other accessories in stock. HF linears amplifiers and RG-B/U (B237).......c.0co 0.32 RG-58A/U (8259).....0.13
remole coaxial switches. RG-8/U (8214)............0.35 RG-59/U (8241)....... 0.14
M’-‘/‘f D M Laar LI i iavansssss senstassnnanns 0.10
T e O I T $235.00/ 265.00 COPPERWELD ANTENNA WIRE
TASSIr TAOKR..........oovereereeerereiesrennn. 179.00188.95 SOl 120 1IAGE. .. . o erreasasn 0.10/0.08
PIOSTIPIOBT v cevessrcesseeereeeeern 485,00 /579,00 SUBNAOE TAGA .....reooeeooereeesersrrsnsnssssssssssrossssss OB
ROTOR CABLE
mm:u L 0.19
SA s | e B R S S L S G T |
DX-A | DX-D Slopers.... cesssenmenmmsnnennes $46.951 57.00 5'1'!TE$ D B A e i 0%
DX-D/DX-DD Dipoles. .. e TO95/60.95 20 Others in stock!
Delta-4 / Delta-4N Coax EIH'II:I"IEE- e 00 7500
AMPHENOL CONNECTORS
Transi-raps in stock. PL-25Q std / silver /tefion.................._.. 0f0/1125/1.45
- - UG21BE2E1) TypeNMale..... ..o 295
' J
HUSTLER KENPRO T's, angles, adaptors, jacks, & BNC in stock!
6BTVI/SBTVVerticals..........c.ooocvveeeeneee. $127.95/106.00 HDR-300. ... ... CALL KR-400 / -400RC...$149.00/ 17495
G6-144B/G7-144B2MirVerts..................... 86.05/114.95 T2X..........CALL  KR-800/-800RC.....234.95/249.95 COAX AVAILABLE IN PRECUT LENGTHS WITH
HF Mobile Masts, Resonators, & Mounts HAM “F' ............. CALL KR-500 /-500B....... .189.00 / 259.95 CONNECTORS ATTACHED.
CALL! CD4511.............GALL KR-2000 / -2000RC . 449.95/ 479.95 ANDREW HELIAX
Larsen Antennas ARAD............... CALL KR-5400A | -56800A..315.00 / 399.00 LDFA-50A 112" Cable . o478
VHF & UHF Mobiie Systems ALLIANGE HD-3.convinanniinncsnisssisinssiisssssasenss $109.00 LDF5-50A 7/8" Cable........o.ococerisionncsesmsnreinssiasses 400
Connectors in stock.
I MICROWAVE MODULES BENCHER * B & W » WELZ * VGE
TRANSVERTERS, CONVERTERS, PREAMPS SHURE 444D MICS » ARRL BOOKS
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ﬂew PRODUCTS

JH

QUARTZ CRYSTAL CATALOG

JAN CRYSTALS
BOOKLET

A free booklet with general in-
formation on frequency control
quartz crystals and listings of vari-
ous kinds is now available from
Jan Crystals. Among its topics,
the booklet contains crystal data
and current prices for the Novice
through General bands, as well as
for scanners, CBs, and business
radios.

For your free copy, circle num-
ber 202 on your Reader Service
card.

ICOM TRANSCEIVERS

ICOM America, Inc., has intro-
duced three new transceivers:
the IC-761, the 1C-375A, and the
1C-1200.

IC-761

The IC-761 is an HF base-sta-
tion transceiver rated at 100 Watts
output on CW, SSB, FSK, and
SSTV. It covers all bands from 160
through 10 meters, plus MARS
and CAP operation. The IC-761
also features passband tuning, i-f
shift, i-f notch, a dual-width ad-
justable level noise blanker, 32
memory channels, semi-duplex or
split-band vfo operation, a built-in
CW keyer, and a steep-skirted
narrow CW filter. The 761 has a

1986-87

CATALDC NO. 30

R TIA L gl s B 1%

Free quartz crystal catalog from
Jan Crystals.

28-volt power amplifier, an inter-
nal cooling fan, a large heat sink,
a built-in switching-type ac power
supply, and a built-in automatic
antenna tuner.

IC-375A

The IC-375A is a 25-Watt 220-
MHz base-siation transceiver that
covers 216-230 MHz. The 375A
has 99 tunable full-function mem-
ories, passband tuning, a notch
filter, a noise blanker, a built-in
swr bridge, semi or full CW break-

Rotating Tower Systems drive
mechanism for rotating Rohn 45
and 55 fowers.

in, and a multi-function meter.
Four scanning systems are avail-
able: band, programmable,
mode, and memory scan with se-
lectable lockout, All subaudible
tones and standard repeater splits
are built-in; odd splits are pro-
grammable.

IC-1200

The 1C-1200 is a compact 1.2-
GHz transceiver for mobile or
base operation. It covers 1240-
1300 MHz. The 1200 has a large
LCD readout, 21 memory chan-
nels, 10 Watts of output power,
built-in subaudible tones, fre-
quency scan, and memory scan.
Its frequency control function au-
tomatically adjusts the receive fre-
quency to that of the transmitting
station. Two new options are the

UT-28 digital code squelch unit
(for digital coding and decoding)
and the UT-29 tone squeich unit
(to encode/decode subaudible
tones).

Prices for all three transceivers
are to be announced. For more
information, contact your local
ICOM dealer.

ROTATING TOWER
HARDWARE

Rotating Tower Systems, Inc.,
now offers complete hardware
systems to rotate Rohn 45 or 55
towers. Each system is tailored
for separate mechanical and
strength requirements of the se-
lected tower. The hardware is eas-
ily assembled, all bearings and
drive components are easily re-
placed without tower disassem-
bly, and the rotating base can be
mounted at any tower height. The
hardware uses 2:1 chain drive
with an HDR 300 rotor for in-
creased turning torque and de-
creased rotational kinetic energy.

To receive further information
on this hardware, circle number
205 on your Reader Service card.

REGENCY
R-1090 SCANNER

The latest offering from Regen-
cy Electronics, Inc., is the R-1090,
a 45-channel scanner. Its features
include bank scanning, weather
scan, and a priority control. The
scanner covers more than 15,000
UHF/VHF frequencies on 30-50,
144-174, and 440-512 MHz.
Forty-five preprogrammed fre-
quencies enable the unit to be op-

ICOM'’s new Big Gun HF transceiver, the IC-761.
14 73 Amateur Radio #» June, 1987

The Regency R-1090 scanner.



erated right out of the box. Fre-
quencies can be grouped into any
of four channel banks for bank
scanning, which can be scanned
individually or all at once. It also
includes channel lockout, fast and
slow scan speeds, and a memory
backup system.

The Regency R-1090 sells for
$239.95

For more details about Regen-
cy scanners, circle number 206 on
your Reader Service card.

KANTRONICS
PERSONAL PACKET MAILBOX

The Personal Packet Mailbox
from Kantronics, Inc., is a replace-
ment plug-in 256K EPROM that
lets you and others leave and
collect messages in your Kan-
tronics Packet Communicator,
without disrupting the other func-
tions of your packet unit. The
mailbox is operated from your
keyboard. The Personal Packet
Mailbox option is currently avail-
able for the KAM, KPC-1, KPC-2,
and KPC-2400. The unit retails for
$39.95 plus $2.50 shipping; it in-
cludes a replacement plug-in
EPROM and an installation/oper-
ations manual.

For more information, circle
number 207 on your Reader Ser-
vice card.

E.L. JONES
QUICK SILVER

Quick Silver from E.L. Jones
Co. is a silver-bearing bonding
paste that flows at 430° F using
a match, butane lighter, or sol-
dering gun. It has a tensile
strength of 18,000 to 22,000 psi.

Quick Silver bonding paste.

It comes in a syringe-type ap-
plicator that lets you apply the
paste and then apply the heat.
Quick Silver is available for $9.95,
plus $2 p/h.

For more information about
Quick Silver, circle number 209
on your Reader Service card.

SCOOTER STANDBY
POWER SUPPLY/
VOLTAGE REGULATOR

Ohm Electronics, Inc., has
released the Scooter® model
SPS450VR standby power sup-
ply/voltage regulator, which is rat-
ed at 450 Watts continuous duty.

When primary power fails or
drops below 15% of nominal, in-
verter power is automatically pro-
vided at a regulated 120 V +5%.
When primary power returns to
within 7% of nominal, the system
automatically switches back to
normal line operation and begins
to recharge the battery to full
charge.

The Littlite from CAE.

The circuitry monitors the line
voltage for electrical spikes and
surges, providing complete pro-
tection. Other features include
an internal audible alarm system
(primary power loss and low bat-
tery), regulated automatic re-
charging, automatic shutdown to
protect battery after discharge,
alarm silencing button, status in-
dicator LEDs, and master on/off
switch.

The SPS450VR retails for $895.

For more information, circle
number 210 on your Reader Ser-
vice card.

NEVADA COIL

The Nevada RC 26 ‘‘Roller
Coaster"” coil, designed and man-
ufactured by G4JEV, is being dis-
tributed by Telecomms of Ports-
mouth, England. It is intended for

use in high-power ATUs and
transmitter output stages. The
unit has a unique roller suspen-
sion system, which both mini-
mizes "‘contact bounce' and en-
sures the best possible contact
between roller and coil during ad-
justment. The Nevada Roller
Coaster has a power-handling ca-
pability of up to 1 kW and an in-
ductance of 30 uH maximum. The
unit sells for around $33.

For further details, circle num-
ber 211 on your Reader Service
card.

CAELITTLITE

The Littlite from CAE, Inc., isan
excellent way to illuminate your
radio bench. A 73 staff member
used the Littlite during a recent
contest and found that it made op-
erating at night much more com-
fortable. Its intensity can be varied
from dim to bright white, and the
area of illumination can be con-
fined to the front of the radio and
log book.

For more information on the Lit-
tlite, circle number 212 on your
Reader Service card.

UNIVERSAL ELECTRONICS
PUBLICATIONS

The latest catalog of electronics
books and publications by Univer-
sal Electronics, Inc., has been re-
leased. Topics include RTTY,
shortwave, facsimile, weather, ra-
dioteletype, and satellite TV.

For a complete list of publica-
tions from Universal Electronics,
circle number 201 on your Reader
Service card.

The Scooter SPS450VR standby power supply/voltage regulator.

The Nevada RC 26 Roller Coaster variable inductor.
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F or the Fmest in 220 MHz Repeafers
| Gowith the Leader—

e o

" SCR 1000A 2M or 220
REPEATER W/150 WT. 2N
POWER SUPPLY.

_(All items available separately)

l“ Shown in optional cabinet.

| Call or write today for details and prices!
- Getyourorderin A.S.A.P.!

. Sold Factory Direct or through Export Sales Reps. only.

We've got the greatest
design/performance
“Know-how’’— 12 + years
in the business—with
constant improvements in
our Repeaters & Link Units!

For that new 220 MHz Machine—

Spectrum now makes 3 lines of VHF Repeat-
ers—the world famous Deluxe SCR1000A,
the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeaters!

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the “‘bells &
whistles” have been eliminated—at a large
cost savings to you! The SCR77 is a real
“workhorse’ basic machine designed for those
who want excellent, super-reliable perform-
ance year after year—but no frills!

Of course, if you do want a Full Featured/
Super Deluxe Repeater with full panel
metering and controls, and a complete list
of ‘built-in’ options, then you want our
SCR1000A or the SCR2000X.

All three available with: Autopatch/Reverse
Patch/Landline Control; TouchTone Control of
various repeater functions; ‘PL’; “Emergency
Pwr./ID"; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc. (2M & 440 MHz Rptrs. and RF
Link Units also available.)

Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus ID,
COR, DTMF Control Bds., Antennas,
Duplexers, Cabinets, etc. Inquire.

SPECTRUM COMMUNICATIONS 4

16 73 Amateur Radio * June, 1987
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= — Californi 2
=
Your COMPLETE Packet Source -f““ ! ,_*_ e !

f I = l
M@;{i_;{f _';.‘f” l'f,y“ F il !
R

making Packet Radio as easy as 1-2-3

1.‘ ” .l.'

* Complete 135"

I . L1
ndd for -+
e s L]
TAPR TM{: 2 {135 ma vs 250 ma
Hlore wF.'g;u:“

* Complete TAPR Documentotion
U5 A Assembly ond Guality #» Bare PCR s»
® [mest 1,14 Version Firmwore Avoiloble {with Marnisls
= TAPR Style Enclosure s |3 VDC Wall F A
* Modern Disconnect Supply

IBM™ PC/XT COMPATIBLE CPC-XT

- 4 L & Tl LAl & il = Ja i PEIVEL S g T [ P Ik g Yy FE 4t i il g, -
510 CIRCLE 15 ON
il READER SERVICE CARD
FCC Part 15 burned-in 899"

Closs B at NO extro charge
Cortified

(*] * Manimum System

¥
P BTk G99

256K only e —
“IM:W.“H1 Iwwe; - Mo 4 ) -
1 lon 4l UPGRADES o 5 s F
STANDARD _;.LJ-:E.EEMHE:, g 3.';. .- ; : :.' i I I IE: A U i I U F

2 . Mrn HT?E:.IMSNh:Ir Boord, 4 77 MH, = Color +249" . - )
= 2=k " T
* 150 Watt Puwur%ﬂli\; """Hw +247 : F%
® AT Siyle Eayboard i
= Mono Grophics Vided el
* Samsung TTL .lunba;?.l'lunimf OPTIONS F e t l d
= Multi 170 {Porollel Port, . F
E‘EE%}EJE:?;@E?D;E;F:“"“” i'.:;”ﬁk;;m 84" i ACe 1 1] ule wor
L] on -
S S dall S e of ham radio is a lot more complex than
» 1B “Enbonced” . : x
; E.‘ull for gun:gs o Style Keyboord m:ﬁl" it used to be. We have new modes pop
ustom Lonfigurations | SeparThe CUrsor : . X
* (ther OFTIONS Awoiloble » Segute 51-275 u plng Up f:\-"ﬂr}" da},rq SHIE” ies raCIHg arou nd
* Printers - Avoilable on request 20 WWM‘I‘ l'hE g]{]h{:- Cﬂmpll[ﬂl'ﬂ.. gprﬁa{j'spECtrum 3

_ Hord Disk sy U
ke T06es. 0 Sian \ how can you keep up with it all?
1200 boud, internol

RADIO KITS VHF/UNF/HF
* The COMMANDER 2 mefer Kit 154"

144 10 148 MHT o |0 EHT SMeps (5
KHT offde )
| Watt nomanal | 15 weartt mosimuem

autput
-2 &0 KHT Repeater Offset
<05 MY or Hﬂﬂ" PECEIVET Sersiivily

® The EXPLORER 70 cm Kit 164**

- 440 b 450 MHZ i 25 KHE Steps (40 chon |
5 wail nominal, 10 watt maximum autpul
+ 5 MHZ Repeoter Offset
0.5 MV receiver sensativity

e The DSE HF Transceiver Kit 224"

- B0 meter version supplied
-L5H, L5, 0w
=30 watts P.E.P. output
- Degitol frequency reodout
e (40, 20, 15, 10 meters ovoiloble)

Power Supply Kit for Radios 39

- Matching style, 1.3 BV nominal

World Renouned Kits from
DICK SMITH ELECTRONICS

It’s easy. Every month, 73 Magazine covers
the whole spectrum of amateur radio with
a light, easygoing style. We'll keep you up-
to-date on what's happening in your hobby;
you may even learn something new!

Just $19.97 will bring you 12 issues of 73. A
monthly trip to the newsstand would cost over
$35.

Find out what your friends already know:
73 Magazine puts the fun back into ham radio.
- 'I‘Ii “

———— —

You're right! Let’s have some fun—sign me up
for a year of 73 for only $19.97, a savings of over
| 43% nff the cover price! (With your paid |

The COMPLETE 1-2-3 Package 1299*° subscription, you’ll also receive a giant DX
sove over 5 100 HER S
_includes TNCII. std. CPC-XT, Commonder | : | Map of the World—a $5 value—absolutely free!) |
- Complete with power supplies and cables
(All assembled ond tested as a system for 48 hrs._ ) Name
* | year REPLACEMENT Guarantee on ALL Assembled | Call |
Products (Ask us obout the defails) o
* NO handling or Credit Card Fees! | Address |
* Shipping via UPS - FREE on TNC Il City State Zip i
* California oddresses must odd 6% sales fox. 5 oy
* We welcome CUSTOM Quotes - dealers too! | D AE D MC [j VISA D ChECk
Order Toll Free Outside CA. Questions & Information Card# E}'Ep . Date
1-800-233-0301 (operstory  1-209-625-8429 | For immediate service, call toll-free 1-800-722-7790. Offer valid in the U.S. and possessions for a imited time only.
telex 650 308 7918 (via Western Union Interface) Please allow & weeks for processing of first issue.
M P.0. Box 4469, Visalio, CA 93278 LT
B 1 . = | Mail to: 73 Magazine, Circulation Dept.,
s sl o b o 70 Rte. 202N, Peterborough, N.H. 03458-9995  77560DX

CIRCLE 259 ON READER SERVICE CARD |
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ICOM America, Inc.
2380-116th Avenue NE
Bellevue WA 98004
Price class; $400

by Peter H. Putman KT2B

ICOM IC-38A and Kenwood
TM-3530A 220-MHz Transceivers

Trio-Kenwood Communications
1111 West Walnut Street
Compton CA 90220

Price class: $450

he IC-38A and TM-3530A are part of the

first wave of what can only be a flood of
220-MHz mobile equipment, now that Novices
have gained access to the band. Both radios
offer full coverage of the present 220-MHz
segment (220-225 MHz), 20-25 Watts output,
and selectable subaudible tone program-
ming. Both radios can be used in base-station
operation as well, and both have easy-to-read
green LCD displays.

These radios represent two very different
approaches in '‘top-of-the-line'’” 220 FM
transceivers, however! There are more differ-
ences between the two units than just the $50
in list price. Table 1 summarizes the basic
features of both radios. Which is the right one
for you?

Features

Let's start with the Kenwood TM-3530A,
which sizes up at 2-1/2" high, 7" wide, and
7-1/2" deep and weighs four pounds. Finished
in black, it makes for a slick-looking transceiv-
er, both on the operating bench and under the
dashboard. The front panel is dominated by
the large (2" x 1") green LCD display, which
shows received signal strength/power output,
offsets, scan modes, frequency, memaory
channel, center tuning, priority channel, tone
function, and repeater reverse. The signal
strength/power output display is sort of a
three-colored curved display, with marks at
the 1-, 3-, 5-, 7-. 9-, and +20-dB points. Other
selected functions appear over different col-
ored bands when enabled, which is very
handy when you're operating in the car and
taking quick glances at the radio.

You'll notice right away the absence of a

18 73 Amateur Radio = June, 1987

tuning knob! All frequency selection is per-
formed by punching in the last four digits of

the desired frequency (i.e., '"'4060"" for
224.060 MHz) on the front-panel keypad, or by
using the ur/pown scanning control on the
supplied microphone. The large knob on the
front panel selects any of the 23 memory
channels or the standard CTCSS tone fre-
quencies. Two of the memory channels can
be paired up for oddball offsets if need be.
Other controls below the keypad are for vol-

“Both the TM-3530A

and IC-38A represent
good values in 220-MHz
FM equipment.’”’

ume, squelch, and power on. Above the mem-
ory tuning knob are switches to lock the dis-
played frequency and enable the memory
channel pairings for offsets.

To the left of the display are controls for
priority channel, repeater reverse, lamp con-
trol, low power, scanning, and alert (checks
the priority channel every six seconds). Below
the display, Kenwood’s DCS (digital coded
squelch) system can be enabled and pro-
grammed. On the far right, buttons are pro-
vided for an optional voice synthesizer VS-1,
tone activation, and the built-in telephone
autodialer, which holds up to 15 numbers.
This latter function is very useful if you make
a fair amount of autopatch calls. It could al-

so be used for DTMF control of a repeater or
link. The keypad rounds out the list with fre-
quency selection, offsets, memories, and
scanning modes.

The rear panel couldn't be simpler: antenna
connector, dc power, and external speaker
jack. The supplied speaker is mounted on top
of the chassis, a Kenwood tradition that start-
ed with the TR-7400A and has continued inter-
mittently since. This would make certain mo-
bile installations a bit difficult unless you
employ an external speaker. The supplied
scanning microphone is of the dynamic type
with up/down controls and no DTMF pad—ob-
viously one i1s not needed!

On to the ICOM IC-38A. It is considerably
smaller, sizing up at 1-7/8" high by 5-1/2" wide
by 6" deep and tipping the scales at three
pounds. The finish is black with a bold white
logo on the top case. The 3/4" x 1-7/8" green
LCD display also dominates the front panel,
showing frequency selected, duplex mode,
tone, power output, received signal strength,
memory functions/memory channel, and off-
set write function.

All frequency selection is performed via
the front tuning knob or the supplied up/
down microphone. ICOM has chosen to make
the tuning rate selectable via the SeT con-
trol, offering 5-, 10-, 15-, 20-, or 25-kHz steps
per dial click. This is handy if you want to
scoot around the band in a hurry! The tun-
ing knob also selects memory channels, and
there are 21 of those to choose from. Below
the LCD display are the power on, volume,
and squelch controls, as well as the HiLo
power switch.

The rest of the controls are: to the left of the



display, a duplex/simplex switch, transmit/re-
ceive indicator (green LED), tone activation
for CTCSS, memory write button, vfo/memory
select, and frequency stepping in 1-MHz steps
up or down. On the right of the display, you'll
find two switches, one of which is the previ-
ously mentioned SeT (selects offsets, tone fre-
guencies, and tuning steps) and T/0 saL, which
enables either the UT-28 digital code squeich
option or UT-29 tone squeich option.

The rear panel consists of a large heat sink
(proportional area equivalent to the TM-
3530A) with connections for dc power, anten-
na, and external speaker. The antenna con-
nector is on a cable extension, following the
design of the IC-27A/37A/47A series radios.
This saves much knuckle-busting as you try to
fit a PL-259 into a tight compartment around a
heat sink! Unfortunately, the external speaker
jack is very hard to access. The built-in speak-
er is mounted on the bottom of the chassis,
making for a simple mobile installation but
posing a bit of a problem in the base station
unless an external speaker is used.

Observations

Now for the fun part. Both radios are enjoy-
able to use in mobile and base applications.
My acid test for any radio is to open the box
and see how many functions | can figure out
before opening the manual, and in this case
the ICOM won hands down—but the reason
for this is that the 38A has far fewer controls
and options to deal with.

The Kenwood system of direct frequency
selection from the keypad (as opposed to a
tuning dial) took some getting used to, and |
personally prefer the more conventional ap-
proach. | also liked the rapid frequency step-
ping available with the 1-MHz and STEP switch-
es on the IC-38A.

Both radios have more than enough output
to operate in the noisiest of environments,
with the ICOM a bit higher at 2.4 Watts and the
Kenwood at 1.5 Watts. The supplied speakers
work very well, although the TM-3530A sound-
ed a bit tinny. Received audio reports were
about equal as well, both in repeater and sim-
plex use.

As far as the control layout goes, the LCD
display on the IC-38A is considerably brighter
than that of the TM-3530A. I'd rate character
readability about equal on both. The IC-38A is
by far the easier of the two to set up and
operate while you're mobile, due to its simple
design, but then |'ve always preferred simple
transceivers for the car.

One nice feature on the TM-3530A is
the automatic offset selection when a frequen-
cy is punched in. This applies only above
223.940 MHz, as all frequencies selected be-
low here come up with a simplex display, and
you have to select the correct offset. Of
course, this is easily solved by putting those
frequencies and offsets in memory.

Another nice touch is the built-in DTMF en-
coder, so you are touchtone™ ready—right
from the box! Contrast this with the 1C-38A,
which will not allow touchtone operation un-
less the optional IC-HM14 DTMF microphone
is purchased as well.

The TM-3530A's telephone autodialer is

Feature Kenwood TM-3530A ICOM IC-38A
Coverage 220-225-MHz T/R 220-225-MHz T
215-230-MHz R
Display Green LCD, Green LCD,
Multifunction Multifunction
Memory Channels 23 21
Offsets +1.6 MHz, —1.6 MHz +1.6 MHz, —1.6 MHz
Programmable Programmable
Power Qutput (claimed) 25 Watts HI, 5 LO 25 Watts HI, 5 LO
DTMF Ready? Yes No
Autodialer Yes No
CTCSS Tone Equipped? Yes Yes
Selectable Frequency Steps? No Yes
Digital Squelch Option? Yes Yes
Priority/Alert Channels? Yes No
Table 1. Basic features of the TM-3530A and the IC-38A.
IC-3BA
Specification Measured Claimed
Power Output
Hi 22 Watts 25 Watts
LO 4 Watts 5 Watis
Current Drain
HI 5A 6.5 A max.
LO 24A 3.0 A approx.
With receiver squeiched 300 mA 450 mA
Receiver Sensitivity .2 u\V for 10-dB S/N .18 uV for 12-dB Sinad
.6 uV for 20-dB S/N N/A
2uVforS9 N/A
Selectivity —6dB + 10kHz -6dB > 12.5 kHz
—-30dB + 15 kHz N/A
—50dB + 20 kHz —60dB 25.0 kHz
Squelch Law A5 uV N/A
Table 2. Performance data—ICOM IC-38A.
TM-3530A
Specification Measured Claimed
Power Qutput
Hi 25 Watts 25 Watts
LO 5 Watts 5 Watts
Current Drain
Hi 45A 6.5 A approx.
LO 21A 2.5 A approx.
With receiver squelched 310 mA 600 mA
Receiver Sensitivity .25 uV for 10-dB S/N .25 uV for 12-dB Sinad
.6 uV for 20-dB S/N N/A
2.5uV for S9 N/A
Selectivity —6 dB + 10 kHz —6dB > 12 kHz
—20dB + 15kHz N/A
—40dB + 20 kHz —60dB 24 kHz
Squelch Law A6 uV A25uV

Table 3. Performance data—Kenwood TM-3530A.

slick. You can store up to 15 seven-digit tele-
phone numbers for recall in any order, mak-
ing dialing while you're driving much safer.
It would be nice to have a larger storage
capacity per channel, say on the order of 10
or even 15 digits per channel to combine ac-
cess codes and telephone numbers with the
appropriate pauses built in. The autodialer
has a side benefit: Simplex 220-MHz linking
and remote control functions can easily be

supervised from the TM-3530A autodialer.

The aLerT and prioriTY channel functions
on the TM-3530A received no usage here, but
you may find them useful for local moni-
toring of repeaters or simplex net frequen-
cies. The IC-38A makes no provision for these
functions.

As far as the scanning functions go, the
IC-38A provides one scan mode for the vfo
frequency range and one for the memories. If
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you're into scanning, the 38A’s vfo scanning
mode will drive you crazy. Why? Because (for
some strange reason) the IC-38A receive cov-
erage is from 2156-230 MHz. This really makes
no sense! | can’t imagine any current opera-
tions on those channels I'd care to listen to at
all, and it just makes the scan rate longer
when you have to cover an extra 10 MHz out of
the band.

The TM-3530A also provides two basic-
scanning modes: keyboard programmable
scan and memory scan. The latter is obvious,
and the former involves setting the upper and
lower limits of the band in which you wish to
scan. Those band limits are 220-225 MHz,
unlike the IC-38A. You can also skip certain
memory channels with the Skip Scan func-
tion—also available on the IC-38A.

| should also briefly mention a problem | had
with the TM-3530A out of the box: No matter
how fast | keyed the PTT switch on the micro-
phone, the transmitter stayed on for a mini-
mum of one second. A call to Kenwood re-
vealed this to be a microprocessor problem,
and | was instructed to perform the reset func-
tion outlined in the owner’'s manual, which
cured the problem nicely.

| should add that both transceivers appear
to have adequate transmit/receive switchover
time to function in packet radio operations,
which is perhaps the fastest-growing mode on
220 MHz today.

Now for some test data (see Tables 2 and 3).
The equipment consisted of a Hewlett Pack-
ard signal generator, Bird 43 wattmeter with
5C and 50C slugs, a 25-Watt coaxial resistor,
and Astron RS 7 power supply. All measure-
menis were made at 13.8 volts dc.

Conclusions

There were only a few drawbacks on each
radio. On the IC-38A, inserting and/or remov-
ing an external speaker plug takes smaller
fingers than | or anyone | know posesses!
Also, not having DTMF functions included on
the microphone is kind of silly for the price of
the radio. Finally, the receiver coverage (and
scan coverage) is too wide.

On the TM-3530A, | miss the conventional
tuning dial knob. The audio sounded tinnier
than it should have, given the speaker size,
and | found the front-panel control layout un-
necessarily busy for mobile operation.

From my observation of the two radios, the
Kenwood makes the better base-station ra-
dio, what with the built-in feet, overall control
layout, and top-mounted speaker. And in-
deed, it would appear that in this area many
operators are using it for that purpose. The
ICOM is better suited to mobile performance.
The display is easy to read, the controls easy
to grasp, and the size just right for today’s
compact cars.

Want everything in a 220 rig? The TM-
3530A has everything but the kitchen sink in-
stalled, which should keep you happy for a
while! Want to set it and forget it? The IC-38A
offers simple, no-frills communications. Both
the TM-3530A and IC-38A represent good val-
ues in 220-MHz FM equipment, and each is
versalile enough to be used in a variety of
applications. &
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Com-Rad Hi-Rizer

by Marc Stern NIBLH

Com-Rad Industries

PO Box 554

Grand Island NY 14072

Price class: $117, plus $5 s&h

Photo A. The Hi-Rizer configured for mobile operation.

ithough it looks a little like R2D2 and

sometimes a piece of wire will hear bet-
ter, there's no denying that the Hi-Rizer by
Com-Rad Industries works. In fact, it's surpris-
ing just how well it does work. Just ask the ZL
who was contacted on the low end of 20 one
morning. . .or the UA. Each gave a 599 report
rather recently.

And this is quite surprising for an antenna
that is a compromise and that looks like an
inductor gone wild or a strange-looking car
radio antenna. It's also surprising to find
such good performance from an antenna
that’s about 18 inches high and that sports
a humongous, nine-turn aluminum tubing
inductor. Essentially
what Com-Rad has
presented the world
is a short, tuned in-
ductor that gives you,
in turn, a short, in-
ductively loaded an-
tenna.

Looking at the an-
tenna, you'll see it's
little more than a
balun with its induc-
tor and radiators at-

“The Hi-Rizer is
made for operators
who have antenna space
restrictions, such as
those in apartments
or condos.”’

Interestingly, | tried several lengths of coax
and found the antenna loaded up fairly
well without regard to length. There is a
special knack to using the coax, though.
Com-Rad goes to great lengths to explain
that the antenna cable can’t be run in paral-
lel—it must be laid out in a pattern that avoids
paralleling. In fact, the instructions provide
several diagrams detailing suggested
cable routings. In this way, you prevent
cable coupling into the antenna, and the
cabling can also serve its purpose as part of
the ground plane.

Overall, the antenna is quite straightforward
to set up and use. All you do is unpack it and
attach it to the partic-
ular mount you are
planning on using,
fixed or magnetic.
For example, Com-
Rad delivered the
evaluation unit with
a five-inch diameter
mag mount on the
base. It used the
standard 3/8-by-24
connector base.
There was another

tached. There's a

shorting clip at the top and an SO-239 at the
base. That's all there is to it. The radiators
seem to be standard auto radio antenna re-
placements. They are placed on studs at the
top and tightened with set screws.

As you can see, it's not a very complicated
antenna. It's made for operators who have
antenna space restrictions, such as those in
apartments or condos. To facilitate this use,
Com-Rad provides about 30 feet of RG-58
coax and a quarter-inch mesh screen that
serves as an indoor ground plane. The coax,
evidently, is supposed to serve as the counter-
poise. Com-Rad delivers the antenna cable
unterminated, so you'll have to spend some
time with a hot soldering iron before you can
use the cable.

3/8-by-24 base on
the grounding mesh that was secured with
four healthy bolts. To use the mesh, simply
unscrew the mag mount base and insert the
Hi-Rizer into the ground mesh.
As you can see, getting to this point is a
piece of cake, and that ease of use continues
into tuneup and use of the Hi-Rizer.

Tuning the Antenna

To tune the Hi-Rizer, you simply set the
radiating elements to roughly 25 inches and
leave them there. Then refer to a chart sup-
plied by Com-Rad which shows you the num-
ber of turns to tap according to the band you
are using. For example, 40 meters requires
that you simply insert the shorting clip without
attaching it to the coil. Apparently it acts ca-



HF Equipment

IC-735 HF transceiver/SW revr/mic
PS-55 External power supply.......
AT-150 Automatic antenna tuner ...
FL-32 500 Hz CW filter.............
EX-243 Electronic keyer unit .......
UT-30 Tone encoder ..........

999.00 799%

199.00 179%

445.00 349%
66.50
56.00
17.50

IC-745 9- hand XCVT wf 1- 3{] MH?. revr 1049.00 E'EIEI“

PS-35 Internal power supply .......
EX-241 Marker-unit .. ..icciesiinsos
3 87 LT AT e S
EX-243 Electronic keyer unit.......
FL-45 500 Hz CW filter (IstIF) .....
FL-54 270 Hz CW filter (1st IF) .....
FL-52A 500 Hz CW filter (2nd IF)
FL-53A 250 Hz CW filter (2nd IF)

FL-44A SSB filter !2nd | PR

199.00 179%
22.50
44.00
56.00
66.50
53.00

108.00 99%%

108.00 99

178.00 159

IC-751A 9-band xcvr/.1-30 MHz rcyr1649.00 1399

PS-35 Internal power supply .......
FL-32 500 Hz CW filter (1st IF) .....
FL-63 250 Hz CW filter (1st IF) .....
FL-52A 500 Hz CW filter {2nd IF)...
FL-53A 250 Hz CW filter (2nd IF)..
EL-38 R er. e it s
FL-70 2.8 kHz wide SSB filter ......
RC-10 External frequency controller
Other Accessories:

. 108.00

199.00 179%
b66.50
54.50

108.00 99%

ggs:

39,25

52.00

39.25

Regular SALE

IC-2KL 160-15m solid state amp w/ps 1999.00 1699

PS-15 20A external power supply.....
PS-30 Systems p/s w/cord, 6-pin plug
OPC Opt. cord, specify 2, 4 or 6-pin
MB Mobile mount, 735/745/751A ....
SP-3 External speaker ................
SP-7 Small external speaker ..........
CR-64 High stab. ref. xtal (745/751)
PP-1 Speaker/patch........cvnvieenn.
SM-6 Desk microphone ...............
SM-8 Desk mic - two cables, Scan..
SM-10 Compressor/graph EQ, 8 pin mic
AT-100 100W 8-band auto. antenna tuner
AT-500 500W 9-band auto. antenna tuner
AH-2 8-band tuner w/mount & whip
AH-2A Antenna tuner system, only....

Order Toll Free: 1-800-558-0411

169.00 154%
299.00 269*
10.00
24.50
61.00
49.00
63.00
159.25 149%
44.95
718.50
136.25 124%
445.00 389%°
959.00 489*
625.00 549%
495.00 429%

ICOM

Regular SALE

Other Accessories - continued:
GC-5 World clook .o iona 91.65 B89%

6-meter VHF Portable Regular SALE
IC-505 3/10W 6m SSB/CW portable 549.00 489*

ER-28B FM ubit oo s v nmtnnnsn 55.50
LC-10 Leathercase ................ 39.50
VHF/UHF base multi-modes Regular SALE
IC-551D 80W 6-meter SSB/CW....... 799.00 719%
EX-106 FMoption.........cocevee. 140.00 126%
BC-10A Memory back-up........... 9.50
IC-271A* 25W 2 meters ... CLOSEOUT 859.00 699%
AG-20* Internal preamplifier ....... 64.00

|IC-271H 100W Zm FM/SSB/CW...... 1099.00 969°
AG-25 Mast mounted preamplifier... 95.00
IC-275A 25W 2m FM/SSB/CW w/ps 1159.00 1049
IC-471A* 25W 430-450.... CLOSEQUT 975.00 769%
AG-1* Mast mounted preamplifier... 99.50
IC-471H* 75W 430-450 ... CLOSEQUT 13599.00 999*
AG-35* Mast mounted preamplifier 95.00

*Preamp $995 with 271A/471A/471H Purchase

Accessories common to 271A/H and 471A/H
PS-25 Internal power supply for (A)... 115.00 104%

PS-35 Internal power supply for (H)... 199.00 179%
SM-6 Desk microphone ............... 44 95
EX-310 Voice synthesizer............. 46.00
15-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 14.00
UT-155 UT-15S w/TS-32 installed..... 92.00

VHE/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM. TTP mic... 639.00 569%
IC-490A 10W 430-440..... CLOSEOUT 699.00 499%

VHE/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FMw/TTP mic 429.00 369%
IC-27H Compact 45W 2m FM w/TTP mic 459.00 399%
IC-37A Compact 25W 220 FM, TTP mic 499.00 439
IC-47A Compact 25W 440 FM, TTP mic 549.00 479%

PS-45 Compact 8A power supply... 139.00 129%

UT-16/EX-388 Voice synthesizer... 34.99
SP-10 Slim-line external speaker ... 35.99
IC-2BA 25W 2m FM, TTP mic ......... 459.00 399%
IC-28H 45W 2m FM, TTP mic ......... 489.00 429%
IC-38A 25W 220 FM, TTP mic......... 489.00 429%
|C-48A 25W 440-450 FM, TTP mic.... 489.00 429%
HM-14 TTP microphone............. 95.50
UT-28 Digital code squelch......... 37.50
UT-29 Tone squelch decoder....... 43.00
HM-16 Speaker/microphone ....... 34.00
IC-3200A 25W 2m/440 FM w/TTP.... 599.00 529
UT-23 Voice synthesizer............ 34 .99
AH-32 2m/440 Dual Band antenna ... 37.00
AHB-32 Trunk-lip mount ........... 34.00
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip mount.... 20.18
Larsen PO-MM Magnetic mount.... 19.63

RP-3010 440 MHz, 10W FM, xtal cont. 1229.00 1089

IC-120 1W 1.2 GHz FM Mabile........ 579.00 499%
ML-12 1.2 GHz 10W amplifier...... 379.00 339%

IC-1271A 10W 1.2 GHz SSB/CW Base 1229.00 1069
AG-1200 Mast mounted preamplifier 105.00

PS-25 Internal power supply ....... 115.00 104%
EX-310 Voice synthesizer........... 46.00
TV-1200 ATV interface unit......... 129.00 119%
UT-15S CTCSS encoder/decoder ... 92.00

RP-1210 1.2 GHz, LOW FM, 99 ch. synth 1479.00 1283

amae
I/Mustercu VISA
Hand—he!ds HE u!ar EALE
IC-2A 2-meters...... 2?9 00 249%
IC-2AT with TTP....... 299.00 259%

S |C-3AT 220 MHz, TTP 339.00 299%
o IC-4AT 440 MHz, TTP 339.00 299%

R |C-02AT 2-meters..... 365.00 299%
& IC-02AT/High Power 399.00 329°%
|IC-03AT for 220 MHz 449.00 399%
IC-04AT for 440 MHz 449.00 389

IC-u2A 2-meters...... 299.00 269%
IC-u2AT with TTP..... 329.00 289%
Accessories for 1C-u2A/T (CALL)

IC-12AT 1W 1.2GHz FM HT/batt/cgr/TTP 459.00 399%
A-2 5W PEP synth. aircraft HT ........ 599.00 499%

Accessories for IC series Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 74.25
BP-8 800mah/8.4V Nicad Pak - use BC-35... 74.25

BC-35 Drop in desk charger for all batteries 74.50

BC-16U Wall charger for BF7/BPS........... 20.25
LC-11 Vinyl case for DIx using BP-3.......... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ....... 20.50

LC-D2AT Leather case for Dix models w/BP-7/8 54.50

Accessories for IC and IC-O series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35 ... 47.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 37.50
BP-4 Alkaline battery case..........cocveenns 15.25
BP-5 425mah/10.8V Nicad Pak - use BC35 58.50
CA-5 5/8-wave telescoping 2m antenna ..... 18.95
FA-2 Extra 2m flexible antenna.............. 11.50
CP-1 Cig. lighter plug/cord for BP3 or Dix ... 13.00
CP-10 Battery separation cable w/clip....... 22.50

DC-1 DC operation pak for standard models 23.25
MB-16D Mobile mtg. bkt for all HTs.......... 24 50
LC-2AT Leather case for standard models.... 54.50
RB-1 Vinyl waterproof radio bag ............. 34.95
HH-SS Handheld shoulder strap ............. 16.95
HM-9 Speaker microphone .................. 47.00
HS-10 Boom microphone/headset ........... 23.25

HS-10SA Vox unit for HS-10 & Deluxe only 23.25

HS-10SB PTT unit for HS-10 .ovvivvinnnens 23.25
ML-1 2m 23w in/10w out amplifier ... SALE 99.95
6S-32M Commspec 32-tone encoder......... 29.95

Receivers Regular SALE
R-71A 100 kHz-30 MHz, 117V AC..... $949.00 799

RC-11 Infrared remote controller... 67.25
FL-32 500 Hz CW filter ............. 66.50
FL-63 250 Hz CW filter (1st IF) ..... 54.50
FL-44A SSB filter (2nd IF).......... 178.00 159
EX ST EN R s i e 42.50
EX-310 Voice synthesizer........... 46.00
CR-64 High stability oscillator xtal  63.00
SP-3 External speaker.............. 61.00
CK-70 (EX-299) 12V DC option..... 12.25
MB-12 Mobile mount. 24 .50

R-7000 25 MHz-2 GHz scanmng"ri:b}mga 00 969°

RC-12 Infrared remote controller... 67.25
EX-310 Voice synthesizer........... 46.00
TV-R7000 ATV onit..oosaiciieiiaas 131.95 119
AH-7000 Radiating antenna........ 89.95

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY..

4828 W. Fond du Lac Avenue:; Milwaukee, Wl 53216 ® Phone (414) 442- 4200

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1_80(-321-3594

Outside
Flonida

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

1-800-327-1917 No Nationwide WATS

AES® BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fia. 33575 LAS VEGAS, Nev. 839106 CHICAGO, lllinois 60630

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Nevads 1-800-634-6227

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

putside 1_800-621-5802




pacitively at that frequency. However, when
you move up to 20 meters, you short out about
a turn and a half. It's just that easy to use.
There’s a short instruction sheet with the an-
tenna—really more of an ad than anything
else—which indicates how many turns of the
coil to tap.

Interestingly, Com-Rad urges you to load
the antenna up through a tuner, which | did. In
this way, it's easy to get a flat match, and, as a
benefit, you also attenuate some harmonic
radiation which keeps TVI out of the picture.
You would also normally think the tuner is
needed because of the way the antenna is
being used—no real ground and, possibly,
several stories above earth ground, which al-
most guarantees poor matching characteris-
tics. But, much to my surprise, | found that
straight through the tuner, the Hi-Rizer
matched at about 1.5:1, which isn’t bad when
you consider the nature of the antenna. (A
brief testimonial letter indicates this wasn't a
fluke with me. Other operators report the
same things.)

Using the Antenna

After you've tuned the Hi-Rizer, the next
step is to use it and that’s the simple part. If
you've done everything correctly, you simply
have to tune up your rig (if yours isn't solid-
state) and you re off to the races.

Realize, though, that this antenna isn't
a beam and there's no way you can com-
pete with the Big Guns. If you're using
the Com-Rad, you'll have to sharpen your

Pac-ComM TNC

Photo B. Close-up of the Hi-Rizer coil.

DX techniques to work any rare one.

Com-Rad says that you can place the Hi-
Rizer just about anywhere and, in truth, you
can. However, | would advise placing it in an
area where people aren't likely to go. The
reason is that if you're on the air and some-
one brushes by the antenna, not only will he
upset the pattern, but he also runs the risk of
getting rf burns. An unused room or deck is a
good bet.

| would also suggest you pay close atten-
tion to the ground mesh. Com-Rad terminates
it with a couple of pieces of plastic to keep
hot rf away from roving youngsters. Still, if
they put their fingers into the mesh grid while
you're on the air, they're likely to get rf burns.
Again, the unused room makes a great deal
of sense.

Finally, Com-Rad suggests you can use
this mobile, and with a five-inch magnetic
mount, | certainly agree. But, remember that
you have about 50 inches of radiator ex-
tending across the roof of the rear deck of your
car, so keep passersby clear and keep the
vehicle clear of obstructions. Also, with the
size of the coil, | suggest that you keep your
speed down.

Conclusions

Overall, the Com-Rad Hi-Rizer is a decent,
small antenna for operators with antenna
restrictions or problems. If you think about
it, you must seriously realize from the start
that it is a compromise antenna, which isn't
a beam. Further, if you're operating from in-
side a building, you must also expect the per-
formance, in some cases, to be marginal,
even compared to a short length of wire out a
window. In this case, the wire will probably
hear better.

However, if you're willing to accept these
facts, then you'll find the Hi-Rizer is a fun
antenna to use. Ultimately, though, what
counts is that you stay on the air. That's the
point of an antenna like this, isn't it? W
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HF/VHF PACKET CONTROLLER

shown with
Tuning Indicator
Option

MADE IN U.S.A.

AMATEUR DIRECT PRICES

KIT $129.95
ASSEMBLED $159.95

OPTIONS: 32K RAM $9.95

INTERNAL LED BAR GRAPH
TUNING INDICATOR $39.95

Rear Panel
Showing Dual
Radio Connectors

YOUR BEST VALUE —COMPARE FEATURES

* Only unit under $300 with dual radio connectors * Switch radios, data rates, modem tones with one keyboard command—no buttons to push,
no cables to swap ® Six pole HF filter standard—needs no “add-ons” ® Software selectable carrier detection—use software method, amplitude
detection, or phase lock {with tuning indicator option) ® Modemn disconnect header, CPU high speed clock jumper, expandable to 32K RAM
* Latest version of proven TAPR AX.25 L2VZ software supports 300 to 9600 baud terminal and radio data rates ® Watchdog timer for legal
unattended operation, lithium battery backed RAM  Z80 CPU, 8530 SCC hardware HDLC, 7910 integrated circuit modem * All ICs socketed
* Direct FSK output available for HF (in addition to AFSK)  Enhanced software ability to filter connects and digipeating ® LED bar graph tuning
indicator option with phase locked loop carrier detection for unsurpassed HF operation ® Works with any TTL or RS:232 computer (no addi
tional interface for VIC-20 or C-64) # Excellent customer support—24 hour technical hotline, electronic mail system, low cost repair service

* Assembled units carry one year limited warranty ® Comprehensive manual and convenient instruction card ® High quality extruded aluminum
case and colorful front panel » Dealer inquiries invited.

WRITE FOR CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

ORDER DIRECT

800-223-3511

FREE UPS BROWN

VIS4 -@
-—

Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607

22 73 Amateur Radio = June, 1987

CIRCLE 152 ON READER SERVICE CARD



THE MOST AFFORDABLE

REPEATER

ALSO HAS THE MOST IMPRESSIVE

GaAs FET PREAMPS

at a fraction of the cost
of comparable units!

HIGH QUALITY XMTR & RCVR
MODULES FOR REPEATERS,
LINKS, TELEMETRY, ETC.

PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTY)

LNG -(*)
GaAs FET

BAND WIRED KIT
6M,2M, 220 $880 $630 PREAMP
UHF $980 $730 onLY $49!
(Also available for commercial bands!) WIRED/TESTED
FEATURES:

*Very Low Noise: 0.7dB VHF, 0.BdB UHF
*High Gain: 13-20dB, depending on freq
*Wide Dynamic Range: to resist overload
*Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56, 137-150,
150-172,. 210-230, 400-470, or B0OD-960 MHz

¥ 3 |rfi g .
I ] . Fi |

*FM EXCITERS:
Kits only $68. Wit $146.
TCXO and xtal oven available.
2W cont. Up to 3W intermittent.

*TAS1 for 10M, 6M, 2M, 150-174, 220 MHz.

*TA451 for uht.

FCC TYPE ACCEPTED FOR COMMERCIAL BANDS

*VHF & UHF LINEAR AMPLIFIERS. For FM or SS58, Power

levels from 10 to 45 Watts. Several models, kits starting

— __‘_\_\_‘_‘_\_\_‘_\_\_\_\____ e =
FEATURES: 75 LNW -(*)
sSENSITIVITY SECOND TONONE' 0O.15uV Typ M"*"ATURE
«SELECTIVITY THAT CAN'T BE BEAT! Both B pole xtal
filter & ceramuc filter for > 100dB at +12kHz. Helical GEAS FET
resonator front end to combat desense & intermod PREAMP
*Flutter-proof squelch, Automatic frequency control, Ul‘lhﬂ"ﬂﬂ'ﬂhly

Low Price - - -

oNLY $19/kit,
$ 34 Wired/tested

séparate spkr amphfier
*CLEAN, EASY-TUNE TRANSMITTER, up to 20W output
50W with additional PA.

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

* Specify lwuning range desired: 25-35, 35-55, 55-80, 90-
120, 120-150, 150-200, 200-270. or 400-500 MHz

*R144/R220 FM RCVRS &
for 2M, 150-174, or 220 MHz.
0.15uV sens, 8-pole xtal & 10 pole ceramic i-f filters,
helical resonator front end for exceptional selectivity,
> 100dB at + 12kHz {best available anywhere!) Flutter-
proof sgueich. AFC tracks drifting xmtrs. Xtal oven
avail. Kit$138, wit $198,

LNS-(*)

+TD-2 DTMF DECODER/CONTROLLER kit only $78 IN-LINE @9 £
Full 16 digits, 5 functions, toll call restrictor, program- PREAMP -.Q
mable. Much more. Great for selective calling too!

*AP-1 AUTOPATCH kit only $78. Reverse patch & phone
line remote control std. ONLY $59fklt,

=AP-2 Simplex Autopatch. Use with above. $ 79 hediivstod

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of line
during transmit. Use with base or mobile
transceivers up to 25W. Tower mtg. hardware
supplied.

* Specify tuning range desired: 120-175, 200-240, ot
400-500 MHz

%

*R451 FM RCVR. Same as above but UHF Tuned line
front end. 0.2uV sensitivity, Kitonly $138. wit $198.

*R76 VHF FM RCVR for 10M, 6M, 2M, 220. As above. but
wio AFC or helres. Kitsonly $98to $118

*R110 VHF AM RCVR for VHF aircraft or ham bands or

UHF. Kit only $98

NOW—FCC TYPE ACCEPTED TRANSMITTERS,
RECEIVERS, AND REPEATERS AVAILABLE FOR
HIGH-BAND AND UHF. CALL FOR DETAILS.

RECEIVING CONVERTERS

= TRl Antonna Recetver
ot input Hange Durt

28-32 144-148

«CWID kit. new low price $48
Field programmabie, tmers, the works!
«COR-2 kit. $38. Audwy muxer, local spkr amplifer, tail &
tme-out timers
*COR-3 kit. $48. with courtesy beep
=

HRA -(*)
HELICAL
RESONATOR
PREAMP

ONLY $49 VHF

R
R, —=/  or$64 UHF

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

* Specify tuning range desired: 143-150, 150-158, 158-
162, 162-174, 213-233, 420-450, 450-465, or 465-475
MHz.

*MO-202 FSK DATA MODULATOR kit $38. Run up to
1200 baud digital or packet radio signals through any
FM transmitter

*DE-202 FSK DATADEMODULATOR kit $3E.

HAMTRONICS, INC. }
65-E Moul Rd.; Hilton NY 14468-9535 I

Ll High quality equipment at reasonable prices surely |
appeals to me; but | want more details before | buy! Rush |
my copy of the 40-page Hamtronics catalog by return first |
class mail. | enclose $1 ($2 for overseas air mail).

l Name
| Address |
| City State/ZIP 10

e Order by phone or mail » Add $3 S&H per order
(Electronic answering service evenings & weekends)
e Use VISA, MASTERCARD, Check, or UPS COD.

ham ronics,

\J 65-D MOUL ROAD*HILTON NY 14468-9535
Phone: 716-392-9430

50 52 28-30
5054 1dd- 148
jda-ja8 28-30
TAS-14T 28-30
f44-144 & E'EE—?:;
- 14k 148
o T

ZE-30
J18-30

442434
£35437

£X2-454 j44-1d8

Kit with Case $59 433 438 4148
A 25 6135

7934 453 ddE

= Wl 30450

TRANSMIT CONVERTERS

Faor VHF, £ El.{l'll:' Arfenna
For SSB, CW, ModelXv2  EELbAR AWl
ATV, FM, etc. Kit$79 2829 145-146
Can be linked Wired $149 2830 50-52
with receive cony (specify band) 27274 1482482
for tranceive. BO-64 230-234
1to 2 Wout, 144-148 5052
Linear PA's For UHF 144146 2830
available up to Model X4 28-30 432434
20wW. Kit $79 2830 435437

Wired $139 144548 432-438

inc.

Hamtronics® is a registered trademark
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Peter H. Punman KT2B
3353 Fieldstone Drive
Dovlestown PA 18901

w ith the adoption and implementation
this year of the FCC Novice Enhance-
ment Docket (PR Docket 86-161), Novices
have substantially increased their privileges
on three bands encompassing vastly different
parts of the amateur spectrum—10 meters,
1.25 meters, and 23 centimeters. Ten-meter
activity around my area has surely multiplied
in the past few months and 220 seems to be
coming along nicely, but I have a feeling that
1270-1295 MHz remains a puzzle to much of
the Novice population despite an adequate
supply of equipment for the band. Well, you
can stop scratching your head! I'll try to give
some pointers about 23 cm that will help
make you invest your money and time better.

Band Characteristics

First off, let’s consider the position of 23
cm. It’s the next allocation above 33 cm (902
MHz) and is harmonically related to 144 and
432 MHz (1296 MHz/3 = 432; 1296/9 =
144). Its position in the amateur spectrum and
its propagation characteristics truly qualify it
as a microwave frequency!

Typical nstallations here involve high-
gain directional antennas, high path loss, and
low-noise GaAsFET preamplifiers and re-
ceiver front ends. At this frequency, the him-
iting factor regarding receiver noise figure is
the noise generated by the receiver itself.

Average signal propagation can be as little
as one mile, using 1-Watt hand-helds on FM
simplex. This assumes a clear shot between
the stations, since objects such as buildings,
trees, billboards, and hills will greatly attenu-
ate (if not block) the signals. In many cases,
some of these obstructions will act to reflect
the signal (and even refract it, to a lesser
degree), resulting in the raspiness common to
received multipath signals. (Some operators
reflect signals off of airplanes passing over-
head for brief long-haul DX contacts.) With
high-gain antenna arrays and the best re-
ceiving equipment, the average range can
be extended considerably to more than
50-60 miles—even 100 miles under ideal
conditions.

At 23 cm, precipitation can play havoc with
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A Guided Tour
of 1.2 GHz

KT2B covers the basics of operation
on Novice Enhancement’s least-

understood allocation, the 23-cm band.

Photo A. ICOM s IC-1200 1.2-GHz mobile
transceiver.,

your signals. It’s not unusual to have virtually
all of your 1296 efforts dissipated by a dense,
moisture-laden cloud not far away. Moun-
taintop operators know this phenomenon
well, especially when caught in rainstorms
(or even snowstorms)!

Additionally, layers of snow, ice, and even
raindrops on 23-cm yagi antennas will detune
the elements, resulting in all kinds of wild
swr readings. These effects are virtually un-
heard of on 50 and 144 MHz, On the other
hand, the same conditions that spawned those
rain clouds will often produce some of the
more exciting propagation seen on the band,
and it goes by the nickname “‘tropo. ™’

Tropo

Vastly extended 23-cm propagation can oc-
cur via tropospheric ducting. which is present
when a layer of cooler air 1s trapped between
two layers of warmer air in the troposphere
(that’s the ““sphere’” that produces all of our
weather). This is called an inversion, where-
in the air temperature actually rises with an
increase in altitude, and is very common in
the mid to late summer and fall.

When ducting occurs, signals entering the
duct can be carried for many miles beyond
their normal range. To give you an example,
such a duct often forms between Hawaii and
higher elevations along the California coast,
and has resulted in two-way contacts on 144,
220,432, and even 1296 MHz.

Several years ago, a strong duct was
formed by a severe storm off the Carolina
coast during the 1984 ARRL September
VHEF QSO Party. Stations were working

Photo B. Kenwood's TR-50 1.2-GHz por-
table transceiver,

from Connecticut into Florida on 432, and
from western Massachusetts into Georgia on
1296 MHz.

Indeed, this past November we were treat-
ed to a tremendous opening from the Midwest
to the East Coast, and stations in Nebraska,
Kansas, and Oklahoma worked stations in
Ohio, New Jersey. and New York—all the
way up to 23 cm. Some contacts on 23 ¢m
were made with as little as 2 Watts of output!

Equipment Considerations

Okay, I've convinced you. There is some-
thing going on up there! What's the best way
to get on? There are a few options, so let’s
start by discussing equipment first. At the
present time, there are four major companies
(to my knowledge) offering ready-to-go
transceivers or transverters for 23 cm. I sus-
pect that more will come on line as Novice
activity picks up. (Remember that your
Novice privileges at 23 ¢m restrict you to 5
Waltts output!)

ICOM of America offers perhaps the
broadest line of radios, with a hand-held, a
mobile transceiver, and a base-station multi-
mode. The IC-12AT operates FM only with 1
Watt of output, while the IC-1200A delivers
10 Watts from a mobile package. And, of
course, [COM makes the 10-Watt IC-127 1A,
a multimode radio offering FM, SSB, CW,
and ATV (reviewed in the September, 1986,
1ssue of 73).

The ICOM line is nice in that it covers all
possible angles of 23-cm operation. It would
seem that FM takes the priority over other
modes, and I'm sure this is a reflection of



Photo C. Two transverters for 23 c¢cm, Mi-
crowave Modules” MMT 1296/144 (top) and
SSB Electronics ' LT23S (bottom).

23-cm FM activity in Japan. But if you're into
fast-scan amateur television, SSB, CW weak-
signal work, or even satellite operation, then
the 1271A will fit the bill.

Kenwood at the present time markets only a
I-Watt FM portable for 23 cm, the TR-50.
This unit is battery-powered and offers cov-
erage of the Novice segment in a shoulder-
carried configuration. However, folks at
Kenwood assure me that a hand-held, mobile
rig, and multimode will be available for 23
cm in the near future.

For those of you better equipped with
HF gear and 2-meter multimodes, a quick
and easy way to get on 23 cm is 1o use
the transverter route. Microwave Modules
of Liverpool, England, has offered a nice
2-Watt transverter for 1296 MHz for
some tume. The front end 1s a GaAsFET,
and all transceive switching is on-board.
Microwave Modules also offers a compan-
ion 15-Watt power amplifier for a little
““kick.”” The i-f 1s on 2 meters, so you'll
need a source of energy at 144-148 MHz to
make 1t work.

As the MMT 1296/144 comes from the
factory, the conversion is from 144 to 1296
MHz. However, simply changing the local
oscillator crystal would result in a different
conversion frequency. For example: Chang-
ing the stock 96-MHz LO crystal 1o 94 MHz
would allow coverage of the 1272-1276-

Photo D. Comparison of a 23-element 1296-
MH:z vagi beam (top) with a 9-element 144-
MHz yagi beam (bottom).

Using 95 MHz would permit coverage of the
1284-1288-MHz range.

Another manufacturer of high-quality 23-
c¢m products 1s SSB Electronics of West Ger-
many, who make the famous LT23S lincar
transverter. This unit is a staple of microwo ve
operation in the U.S., and in addition to s
10-Watt output, it features a dual-crystal
switch for the LO. This gives you two choices
of frequency coverage at the flip of a switch.
The LT23S also features a GaAsFET front
end, but you will have to come up with your
own antenna-switching scheme as separate
connections are made for 1296-MHz rf
OUT and rf. Incidenmtally, 28-MHz i-f
schemes are also available for use with the
“Transverter’" connection on your HF ra-
dio—an easy way to go!

Antenna Considerations

Now that I've reviewed the products, let’s
look at feedlines and antennas. Most conven-
tional transmission lines are useless at this
frequency, with the standard RG-8/U show-
ing about 10-dB loss per 100-foot run. This
means that if you are feeding 10 Watts up
your 100-foot tower, about 1 Watt will be
available to the antennas. Fortunately,
Belden introduced the now-famous type 9913
semi-rigid coaxial cable, which checks in a
bit better at about 6-dB loss per 100 feet. Now
you have 2.5 Watts to work with instead of 1!

Phoro E. Close-up of the dipole driven ele-
ment on the 1296-MHz yagi beam. Note the
small size and the method of element support.

Of course, you can select rigid transmis-
sion lines such as Prodelin Spir-O-Line or
Andrew Heliax cable in diameters of up to
1-5/8". The more common sizes are 1/2" and
7/8", but be prepared to spend a few dollars
for it. Using 100 feet of 7/8" Heliax, for
example, would cut your losses to about 3 dB
per 100 feet, giving you 5 of the original 10
Watts to work with. You'll pay a steep price
for it, though—about $3 a foot! My advice?
Stay with 9913. It’s easy to use, readily avail-
able, and inexpensive (from 40-50<¢/foot),
and connectors for it are also inexpensive,
casy to use, and readily available.

Using type N Mittings here 1s a must.
Specially made N connectors are available
from different sources including Amphe-
nol. The RF Connection in Maryland makes
a particularly nice center pin for Kings
type N connectors to use with this cable.
If you employ the standard PL-259 con-
nectors—even with Teflon™ dielectric—
be prepared to see 1.5-dB loss in the
connector, A PL-259 looks nothing like
50 Ohms at this frequency, so stay away
from 'em,

Another good choice for low-power ap-
plications is the time-tested BNC connec-
tor. It's also cheap, easy to use, and plenti-
ful. Best of all, it looks like 50 Ohms way
beyond 23 cm!

Antennas, antennas. Here you have a few

MHz range, with an i-f of 144-148 MHz. (Any victory, however small. . ..) choices. Larsen Antennas (of Kul-Rod fame)
MANUFACTURERS OF 23-CM RADIO EQUIPMENT AND ANTENNAS
ICOM America, Inc. Down East Microwave SSB Electronik Key to 23-cm Equipment
2380-116th Ave. N.E. Box 1655A RFD #1 North American Distributor: 1 FM transceivers
Bellevue WA 98004 Burnham ME 04922 Transverters Unlimited 2 SSBI/CW transceivers
1.2,3,6 3,4,9 PO Box 6286 Station A 3 Linear transverters
Toronto, Ontario M5W 1P3 4 Rfpower amplifiers
Microwave Modules, Lid. Larsen Electronics, Inc. 3,4,5,6 5 Receiving converters
North American Distributor: 11611 N.E. 50th Avenue 6 Preamplifiers
The PX Shack PO Box 1799 Trio-Kenwood Communications 7  Yagiantennas
52 Stonewyck Drive Vancouver WA 98668 1111 West Walnut Street 8 Stacking frames
Belle Mead NJ 08502 10 Compton CA 90220 9 Loop yagis
3,4,5,6 1 10 Mobile and base
FOFT Antennes Tonna vertical antennas
Mirage/KLM Communications The PX Shack Jaybeam, Ltd.
PO Box 1000 52 Stonewyck Drive Spectrum International
Morgan Hill CA 95037 Belle Mead NJ 08502 PO Box 1084
7 7.8 Concord MA 01742
9
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|C-735 List Juns
IC-735 Gen. Cvg. Xcvr $999.00 Call$
IC-751A Gen. Cvqg. Xcvr 1649.00 Call$
R7000 Gen. Cvg. Rewr. 1099.00 Call%
R71A Gen. Cvg. Revr. 949.00 Calls
IC-27AfH FM Mobile 25wf45w 429/459 Call
IC-28A/H FM Mobile 25w/45w  429/459 Call $
|C-37A FM Mobile 25w 498.00 Call %
IC-47A 440 Mobile 25w 549.00 Call$
IC-04AT UHF HT 449.00 Call g
IC-48A UHF 45w 459.00 Calls
IC-38A FM Mobile 25w 45800 Call§
IC-02AT FM HT 399.00 Callg
IC-p2AT Micro HT 329.00 Call$

KENWOOD

L
- Lay

TS-440S/AT

TS-9405AT Gen. Cvg. Xevr  $2249.95 Call$
TS-430S Gen. Cvg. Xcvr 819.95 Call 3
TS-711A All Mode Base 25w 89995 Call$
TR-751A All Mode Mobile 25w  599.95 Call§
TM-201B FM Mobile 45w 369.95 Calls
TM-2530A FM Mobile 25w 429.95 Call$
TM-2550A FM Mobile 45w 469.95 Call$
TM-2570A FM Mobile 70w 559.95 Call $
TH-205 AT, NEW 2m HT 26995 Call$
TH-215A, 2m HT Has It All 349.95 Call$
TH21BT 2M HT 259.95 Call$
TH31BT 220 HT 26995 Call$
TH41BT 440 HT 269.95 Calls

FT-757 GX Gen. Cvg. Xcvr 995.00 Call$
FT-767 4 Band New 1895.00 Call$
FT-270RH FM Mobile 45w 439.895 Call$
FT-290R All Mode Portable 579.95 Call§
FT-23 R/TT Mini HT 29995 Call$
FT-209RH BRM Handheld 5w 35995 Cals
FT-726R All Mode Xcvr 109595 Call$
FT-727R 2M/70CM HT 47995 Call 3
FT2700RH 2M/70CM 25w 59995 Call$

3919 Sepulveda Bivd.
Culver City, CA 90230

213-390-8003
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Segment Use

1240-1246 ATV

1246-1248 NBFM, digital, duplex links

1248-1252 Digital

1252-1258 ATV

1258-1260 NBFM, digital, duplex links

1260-1270 Wideband experimental, satellite uplinks
1270-1276 Repeater inputs every 25 kHz
1276-1282 ATV

1282-1288 Repeater outputs every 25 kHz
1288-1294 Wideband experimental, ATV
12941295 Narrowband FM simplex, 25-kHz channels
1294.5 National FM simplex calling frequency
1295-1297 Weak-signal SSB, CW

1297-1300 Digital communications

Table 1. The current 1240-1300-MHz ARRL band plan adopted in 1985 (Novice subband

indicated in italics).

makes an excellent collinear antenna for
1200-1300 MHz. employing either magnetic
or fixed mounts. These NMO series antennas
employ a special Belden type 9311 cable
about the size of RG-58, with a loss rating of
16 dB/100 ft. The supphlied coaxial cable 1s
about 17 feet in length, so you are talking
perhaps 3-dB total losses 1n a mobile installa-
tion. Gain is comparable to a collinear on
lower frequencies, typically in the range of
4-35 dB due to the low angle of radiation.

For extended-range communications, con-
sider a yagi (or several of them!). Many man-
ufacturers offer high-performance beams for
23 cm, among them KLM, Tonna, Jaybeam,
and Down East Microwave.

The KLM and Tonna designs are of a more
conventional straight-element type, with
KLM producing an 18-dB, 44-¢lement yagi,
and Tonna producing 23- and 55-element
versions. The yagis from Down East are of
the loop type and are available in 45-¢clement
configurations. The reason for the loop de-
sign is to eliminate the effects of water
droplets or ice particles hanging from the
elements (which degrades performance).
Jaybeams are also of the loop variety and
come in two versions.

Remember, of course, that most FM com-
munications will employ vertical polariza-
tion, and most weak-signal work will use
horizontal polarization. (At 23 cm, polariza-
tion losses can be in the 50-60-dB range!) All
things considered, I suggest the single vagi
approach for starters. One antenna, one feed-
line, and (hopefully) one radio to keep it
simple. After you acquire some experience
on 23 em, you can decide how best to upgrade
your station and antennas.

Remember also that you are working with
microwave energy, so be careful! The FCC
specified the 5-Watt power level for safety
reasons, so use common sense. Don’t make it
a practice to stand in front of yagi antennas
while transmitting. These antennas quite of-
ten have 20 dB or more gain at 23 cm, so
your 5 Watts at the feedpoint become more
like 500 Watts erp (effective radiated pow-
er)! As far as FM operation goes, I don't see a
real problem with hand-helds running 1 Watt
or less.

Operating Considerations

Now for the $64.000 question: Just who
can I work on 23 cm, anyway? Admittedly a
legitimate question, what with 25 MHz of
spectrum space available and very little activ-
ity at present. Most operation on 23 cm oc-
curs during contests and most of that is SSB/
CW on or near the national weak-signal
calling frequency of 1296.100 MHz. The
current 1240-1300-MHz ARRL band plan,
adopted in 1985, 1s shown in Table 1.

By viewing the table, you can see that
there’s plenty of spectrum space for a variety
of interests, from exotic wideband modes to
amateur television (ATV), digital modes
such as packet, satellite modes such as OS-
CAR mode L (uplink at 1268 MHz), and, of
course, narrowband FM and weak-signal
work. As mentioned earlier, the predominant
modes are SSB and CW around 1296.100,
but this has been largely due to availability of
equipment, with most of those operators us-
ing transverters or home-brew transmit and
receive converters.

[ would hope that a subband adjacent to the
national calling frequency at 1296. 100 would
be redesignated for Novice weak-signal
work. The reasons are quite obvious: Any
radio equipment tuned to peak performance
at 1296 will yield satisfactory results at 1295
or 1294 MHz. The same would apply to an-
tennas as we are talking a variation of less
than .25% in frequency. Also, higher-class
licensees currently active on 1296 could,
with minimal effort, switch downward to
1294 MHz by installing a different crystal in
transverters. Of course, stations with multi-
modes such as the IC-1271A would be able to
make the excursion easily.

In summary, the 23-cm band presents nu-
merous opportunities for both newly licensed
Novices and seasoned higher-class amateurs.
There hasn’t been a better time to get state-of-
the-art equipment and antennas, either. If
you still aren’t sure, try and find a local
ham who’s already active on 23 c¢m. He’ll
probably be glad to share his knowledge with
you. (I don’t know anyone on 23 cm who
wouldn’t like to see a little more activity on
the band, especially during contests!) See
youon23'l
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JULY 10 -11-12, 1987 m ATLANTA, GA
GEORGIA WORLD CONGRESS CENTER

B Club & Association Meetings - July 10 B New Product
& Indoor Flea Market Sales - July 11-12 M License Exams
-Both days B Banquet featuring Stu Gilliam (K16M) and
Roy Neal (K6DUE) JULY 11 M Questions? Call ARC
Computer Bulletin Board (404)393-3083 W Or write the
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30357
BIGGER! BETTER! BE THERE!

73 and ICOM present the

Golden Gigahertz Contest /

JULY 13-14 ICOM America and 73 Magazine proudly

Official Rules: present the first annual Golden Gigahertz

DE:::EE?:;;E.::;I_HQE operalor. mult-op-  Contest. This 1.2 GHz contest will be held from 0001

Frequencies: Contest frequencies are 1260- UTC July 13 through 2400 UTC July 14. ALL
1300 MHz. However, because of the large size of ENT RANTS WILL RECEIVE A FREE HAT AND

\he band and the nature of microwave communi-
cation we suggest that you check 1284.500MHz T-SHIRT COURTESY OFICOM.

(the national FM simplex calling frequency) and
1296.100 MHz (the national SSB/CW weak-sig-
nal calling frequency).

Mgt:an[':s: If it's legal on 1.2 GHz, it's valid for ‘he Please send me my Golden Gigahertz lOg sheets
Exchange: Grid square and signal report. (Gnid and my free hat ﬂnd T-shirt.

locators are available from ARRL HQ.)
Scoring: Multipliers are grid sguares. Repeater

contacts count to increase QSO total but do not Name: Call:
count as multipliers. Total Score = (Total QS0s
x 5 x Muiltipliers) + Repeater Contacls + Re- Address:

peater Grid Squares. (See the entry form for
more information.)

Forms: Please fill out the attached coupon o re- City: State: Zip:
ceive your official Golden Gigahertz entry form/
log sheels. PLEASE BE SURE TO INDICATE _ : ‘ _
YOUR T-SHIRT SIZE AND LICENCE CLASS Circle T-Shirt Size: Small Medium Large X-Large
ON THIS COUPON. Mail the coupon to Golden
?;%taﬁ ﬂ; ‘ﬁ”gﬁ‘;:‘.ae'ﬁ?‘wﬂ%%%ii Lol Circle License Class: Novice Technician General Advanced Extra

Entries: Mail your completed log sheets to Gold-
en Gigahertz Contest, 73 Magazine, WGE : { 2 |
Center, Peterborough, NH 03458, Entries must Mail to: Golden Gigahertz Contest, ICOM America, Inc. |

|
I

be postmarked by August 31, 1987. Hesuits will

Magazine Contest Committee are final
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K9EI covers the basics and terminology of a ham’s digital
world—from Samuel Morse’s basement to packet proficiency.

Thﬂ news 1$ out and it is good news in-
deed! The FCC has significantly en-
hanced the operating privileges of over
80,000 existing Novices (Technicians also
can use the new Novice privileges). The most
obvious addition is the reinstatement of some
voice privileges for Novices. Yes, remnstate-
ment is the right word. Back in the days
before air and water, Novices had a two-me-
ter voice band. Yours truly operated regular-
ly as KNOEIV back in 1961.

This time around 1t’s much better. . .SSB
operation on a portion of the 10-meter band
(28.3-28.5 MHz) and *‘all modes’’ on the
222.10-223.91-MHz band. Additionally, the
entire band from 1270 to 1295 megahertz is
available to Novices.

While handie-talkies are selling like hot-
cakes for the new bands and Novices are
crowding onto the SSB subband on ten, a
vast new world of additional modes is
beckoning the newcomer to some exciting
challenges.

Digital Privileges

It's popular to say these days that Nov-
ices have been granted *“digital privileges.”’
The truth 1s, Novices have enjoyed digi-
tal communication for many years. For a
long time, 1t was the only mode they were
permitted!

Though it may not be fashionable to think
in these terms, Morse code is an early form of
digital transmission. It has laid the ground-
work for far more complicated systems. The
best place to start, as they say, 1s at the begin-
ning, so let’s take a quick sweep through
history and find out how we got to where we
are today. It's going to be a quick ride, so
hang on.

Pre-Morse

Let’s go back thousands of years ago and
look in on Joe and Jane Caveperson. Things
were pretty simple then. Spoken language
consisted of a few grunts and an occasional
whomp on the head with an early form of the
Wouff-Hong. Chances are very good,
though, that at some point they felt a need to
“count”” things. Fingers and toes make a
good way to keep track of things as long as
there aren’t too many things. Each finger or
toe represents the same quantity. It’s not an
accident that in modern times we refer to
these appendages as ““digits.”” In reality, Joe
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and Jane were already involved in “‘digital ™
computing.

S.F.B. Morse

It would be a number of years before any
significant change would take place in digital
communication. In the 1800s Samuel Morse
would introduce a simple electronic system
for sending messages over large distances.
Interestingly, the original Morse system
actually used a “‘teleprinter’’ of sorts rather
than relying directly on human intercep-
tion of his code. An early form of chart
recorder placed a moving paper tape under a
pen. As a signal was received, the pen came
in contact with the paper leaving a series of
“marks’’ and “‘spaces.”” An operator could
then look at the paper tape and “‘read’’ the
message.

Later systems involved the use of nothing
but a sounding unit. The story goes that some
operators developed the talent of copying
messages with the pen units by listening di-
rectly to the sound made as the pen moved up
and down. Regardless, what Morse did was
to create an electronic system of communica-
tion using combinations of on and off signal-
ing. That’s one of the basic rules for digital
communication.

You must be able to reduce the transmis-
sion to one of two states. Morse’s system did
that. The special combination of dits and dahs
that form Morse code are derived from a set
of rules defining each element and how they
are assembled into words and messages. In
modern terms, protocol is the word we use to
describe those rules.

When radio experimenters began having
success, Morse code was a natural way to
communicate by radio waves. It would be a
few years before voice transmissions would
become commonplace. In modified form,
Morse code reigned supreme.

Teletype

It is the nature of the buman race to want
to do things more easily and communica-
tors are no exception. Several things hap-
pened that resulted in what we now call
Teletype™. (Although the word has come to
be used generically, Teletype is a registered
trademark.)

Telegraphers and experimenters including
a man named Baudot were searching for a
way to group several code transmissions to-

gether over a single landline circuit. Baudot
invented a system that was a form of time-
sharing allowing five operators to all use the
same circuit. It consisted of a rotor system
that passed over a metal ring broken into five
parts. A similar device was placed on each
end and synchronized so that the circuit was
available to each operator in rotation for a
short period of time. Crude, but effective.

The desire to have a real teletypewriter led
ultimately to using Baudot’s system in a
slightly different way. Rather than using
Morse’s code, a system of signaling was cre-
ated that required exactly five elements to
create every character. Through binary arith-
metic we can see that 32 distinct combina-
tions can be created with such a code. That’s
enough to cover all of the alphabet and
some of the numbers. By designating one of
the combinations as a shift code, a separate
letters case and figures case was created,
almost doubling the number of combinations
available.

A few other things come into play when we
talk about Teletype techmiques. First, re-
member that each element within each char-
acter is sent sequentially. The individual ele-
ments flow one after another in a serial
fashion. Additionally, you can start and stop
sending characters at any time with a standard
Teletype system. When characters can start
at any time, the system is called asyn-
chronous. It is necessary to let the receiving
station know when a character is going to
begin, so an additional bit of information is
required, called a start bit, at the beginning of
every letter sent.

Finally, mechanical machines are very
hard to keep in close tolerance. Inventors
found that the addition of one or more stop
bits at the end of each character allowed the
mechanics of the receiving machine to get
ready for the next character.

The system just described is still in wide
use today, though computer devices have re-
placed the mechanical machines for the most
part. Standard amateur speeds include 60-
word-per-minute and 100-wpm teletype.
Radioteletype (abbreviated as RTTY) is
the first “‘new’’ digital mode that is now
open to Novices on the 28-, 221-, and 1270-
MHz bands.

More Bits
Particularly as computers became a reality



in the business world, a real need existed for
a code similar to Baudot or Teletype code
(also known as Murray Code) that allowed
more combinations. American Standard
Code for Information Interchange, or
ASCII, is the result. It is a seven-bit code that
allows 128 separate combinations. An eighth
bit can be used for some rudimentary error-
checking. Modern computer designers have
elected to use the eighth bit to designate an
additional 128 characters, often used for spe-
cial control signals and graphics. In practical
operation, ASCII sounds just like RTTY and
remains a serial, asynchronous form of com-
munication. [t’s also available to the digital
Novice on the same bands already men-
tioned. It opens up the possibility for easy
computer program exchange over paths that
aren’t subject to noise. Line-of-sight commu-
nication on 221 would be a good choice, for
example.

While all of this is nice, what about all the
really modern things you've read about?
They are yours, too, and here’s a brief run-
down on the basics.

AMTOR

Maritime interests have long used Teletype
circuits and Morse to relay messages from
ship to shore. Commercial interests were
frustrated by poor conditions that often re-
quired manual retransmission of messages.
They longed for a way to automatically rec-
ognize errors and correct them *‘on-the-fly."’
Amateurs were intrigued by the possibility,
too, and created something called AMTOR
for Amateur Teletype Over Radio.

AMTOR is a seven-bit code with a differ-
ence. It is designed so that there must always
be a balance of four marks (or ones) to three
spaces (or zeros) in each character. That stip-
ulation reduces the number of characters
available to just about that of standard Baudot
transmissions. It makes it easy to spot errors,
however, since the wrong combination re-
sults in the receiving system marking the
character invalid.

Secondly, AMTOR 1s a synchronous sys-
tem. The transmitting and receiving station
must stay locked together in near perfect har-
mony. In simple terms, a short block of char-
acters is transmitted, then the sending station
pauses and listens for an acknowledgment. If
everything is OK, the next group is sent; if
everything's not OK, the bad block is repeat-
ed until 1t 1s acknowledged.

A control code allows the stations to switch
roles between master and slave, allowing
both the chance to transmit. What you hear on
the air sounds like two birds chirping at each
other.

AMTOR can also be used by Novices, but
it’s not the easiest mode to use. While several
packages are available for popular home
computers, there are some timing problems
that can easily come into play either in the
computer itself or in your particular radio. If
you are considering AMTOR, you might
want to see it in operation before investing.
There are hardware AMTOR units available
that are highly reliable, but they come at a
premium price.

e 0
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Photo A. AEA’s PK-232 is an example of a station controller that allows you to operate all
digital modes with a computer. The PK-232 can operate VHF and HF packet, CW, RTTY,

ASCII, and AMTOR.

Photo B. MF]’s 1274 is an example of a packet terminal node controller (TNC). It is equipped to

operate both HF and VHF packet.

A second AMTOR mode does allow for
one-way bulletin-type transmissions. AM-
TOR Mode B, as it is called, uses a form of
“*Forward Error Correction.”” Mode B does
allow for a higher degree of reliability than
standard RTTY, but not as great as Mode A
(which was described before).

Packet

Unless you have been hiding under a rock,
packet radio has no doubt come to your atten-
tion. What 1s 1t? Well here’s a brief introduc-
tion to get you started.

First of all, packet uses synchronous trans-
mission techniques. Each character or unit
of information has a distinct time slot. Ex-
act timing between stations is required. For-
tunately that’s not too hard to do. Rather
than using start and stop bits as standard Bau-
dot does, something called a flag is attached
to the beginning and end of each group of
data. It's nothing more than a special combi-
nation of zeros and ones that has been re-
served for this special use. Special circuitry is
able to pick out the “‘clock rate’” or speed
from the signal itself so that the receiving
station can stay synchronized to the transmit-
ting station.

Flags are used in lieu of start signals.
Rather than each character having an individ-
ual beginning element, a large block of infor-
mation begins with a flag instead. In common
amateur practice, 128 or even 256 characters
can follow a single flag. Even larger blocks
are possible.

Every bit that follows a flag signal has a
unique time period. If no information is avail-

able for transmission, a null signal must still
be sent to ensure the proper timing. As a
result, 1t 1S common in such synchronous
systems to buffer the transmitted data (store
the entire message in computer memory be-
fore establishing contact) to eliminate wasted
time on the air.

It is important to note that the informa-
tion that follows the flag can be anything.
It can indeed be ASCII characters, and most
packet operation today consists of such
transmissions. It could just as easily be
binary program information for a com-
puter or, for whatever reason you might
want to do it, it could be Baudot or any
other code. This kind of versatility opens
up the possibility for visual image transmis-
sion and even digital audio. Wayne is still
waiting for a report of the first transmission
of digital audio via packet! It surely can’t be
far away.

With what I have described, we have a
completely viable communication system,
but it i1s not packet radio. We simply have a
synchronous communication path. If we
agree, by standard, to set aside a certain num-
ber of bits of information following each flag
for special information, we begin to create
the system we call packet radio.

One of the key ingredients in this special
information is something called the Frame
Check Sequence or FCS. Remember that we
are buffering all of our transmitted data. By
applying some sophisticated mathematics to
the data, an all but unique number can be
generated. That number, the FCS, is includ-
ed in the transmission. On the receiving end,
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the same calculation is made. If the FCS
numbers match, the data is considered valid
and allowed to pass on to the screen or print-
er. If not, the receiving station does not ac-
knowledge that particular block of data. After
a short period of time, the transmitting station
will resend the data, still looking for an ac-
knowledgment.

The AX.25 protocol is the set of rules gen-
erally used in amateur circles today. A sec-
ond protocol called Vancouver is popular in
some areas of the world. It was created by
early digital experimenters in Canada. Keep
in mind that one protocol is not inherently
better than the other. It is simply a matter of
convention that AX.25 is in wider use.

The term packet radio comes from the idea
that information destined for the same loca-
tion is grouped together in packages or
“‘packets’’ before transmission!

Much, much more goes into the specifics of
packet radio protocol, but if you understand
the simple concepts I've outlined here, you
are sure to know more than the majority of
old-timers already.

What Now?

What else can you do as a digital Novice?
The possibilities are probably only limited by
your imagination. Keep in mind that while at
the present time it isn’t a digital mode, you
can even operate a fast-scan television station
on the 1270-MHz band! Up there, you cando
anything the Extra-class licensees can do.
only with reduced power. You also can’t be
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the control operator for a repeater, but you
can operate through them.

Let’s take a very quick look at what you
need to experiment with some of your new
privileges. Chances are good that you already
own a personal computer. Most 73 readers
do. If that 1s the case, you'll need a hardware
interface, often called a terminal unit (TU) or
computer patch, to match your computer sig-
nals to your radio. You'll also need some
software capable of operation on your mode
or modes of choice. If packet 1s what you are
really interested in, the best way to go is with
a special radio modem called a terminal node
controller (TNC). While a TNC is a very
sophisticated form of modem, it is one of the
best dollar values on the market today. For
not much more than $100, you can purchase a
state-of-the-art unit!

Universal modems that allow all digital
modes with virtually any home computer are
becoming very popular and I'm sure that
Novice enhancement will add fuel to the fire.
They tend to be somewhat more expensive,
but are often worth the price if you want to try
everything available to you.

If you don’t own a personal computer or
any interface equipment yet, don’t be afraid
to search out an old VIC-20 in the flea mar-
ket. While it does have some limitations, you
can still use it quite effectively with your new
privileges. While other low-price machines
certainly will work, they ofien aren’t sup-
ported with the same wide variety of software
and information.

CIRCLE 69 ON READER SERVICE CARD

I told you it was going to be a quick
trip through the digital modes! I hope you
got a feel for the way in which digital com-
munication has developed, and some of
the basics involved in each mode. Most
importantly, I hope you will get involved.
Just because other folks may be using
state-of-the-art packet systems doesn’t
mean you and your buddies can’t experi-
ment with straight ASCII transmissions.
You don’t need a new computer system.
The one you have will work fine—or you
can make a minimal investment in some-
body else’s castoffs. In many cases. you
might even find an **Elmer"" willing to loan
you an old unit that he/she isn’t using any
longer.

If you are looking for more information,
check the old issues of 73. Most of the popu-
lar interfaces and software have been re-
viewed over the last few years. My own
books (see below) may be of help. Get in-
volved! Enjoy the new privileges, and show
off what you can do to your family and
friends.

Remember, Sam Morse was a digital com-
municator . . .and you are too! Il

Jim Grubbs K9EI is the author of The Digital
Novice and Get *** CONNECTED to Pack-
et Radio. Borh are available from QSKY Pub-
lishing, PO Box 3042, Springfield IL 62708.
This article copyright 1987 by Jim Grubbs
K9EL

POCKET SIZED!

1-500 MHZ
FREQUENCY COUNTER
BUILT, TESTED, AND
READY-TO-GO!

ONLY $49.95 Prepaid

HAND HELD!

1-1300 MHZ

FREQUENCY COUNTER
BNC INPUT CONNECTOR

PICK UP THOSE WEAK
SIGNALS! FULLY
ENCLOSED PA-19E HAS
5-200 MHZ RANGE.
POWER SUPPLY OPTION
AT NO CHARGE WITH
THIS PREAMPLIFIER.

ONLY $24.95 Prepaid

Without case . .. $9.95

PA-20E PRE-AMP
FULLY ENCLOSED
WITH A DC-1000 MHZ
RANGE AND POWER
SUPPLY OPTION.

ONLY $34.95 Prepaid

Withou! case ... $§19.95

Specily type of radio when ordering pre-amplifiers.

DIGITREX ELECTRONICS

division of NCI West Coast:
10073 North Maryann Call Ray Lukas
Northville, Ml 48167 805-497-2397

Pavsonal checks. money orders. MasterCard or Visa are
waicome Or call in a C.OD. PHONE (313) 348-7313 NOW!
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Caonadian Distributor

A S T n n N 9 Autry Eastcom Industries, Ltd.
Irvine, CA 92718 430 Signet Dr.
CORPORATION (714) 458-7277 Weston, Ontario, Canada M9L2T6
(416) 743-7801

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY = RUGGED * RELIABLE »

and VS SERIES

SPECIAL FEATURES PERFORMARNCE SPECIFICATIONS |

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

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

* CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE: Less than S5Smv peak to peak (full load
except RS-4A. & low line)

¢ MAINTAIN REGULATION & LOW RIPPLE at low line
input Voitage.

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

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

MODEL RS-50A MODEL RS-50M MODEL VS-50M _l
RM-A Series 19" X 5% RACK MOUNT POWER SUPPLIES
Continuous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 25 35 5Va = 19 = 12% 38
RM-50A 37 50 S5V « 19 % 12% 50
« SEPARATE VOLT & AMP METERS
AM-35M 25 35 5% x 19 X 12% 38
MODEL RM-35A AM-50M 37 50 5% x 19 X 12% 50
i Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (s)
— ' RS-4A 3 4 IVexB¥2x9 5
RS-7A 5 7 3Vax6%x9 9
RS-7B ‘ 7 4% 7% = 10% 10
RS-10A 7.5 10 4x7Ve x 10% 11
RS-12A 9 12 4% x 8 x 9 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 5x 11 x 11 27
MODEL RS-7A | RS-50A 37 50 6 x 13% x 11 46 ~
RS-M SERIES
. _ MODEL Continuous IcS* Size (IN) Shipping
o Switchabie Volt and Amp Meter  Duty (Amps) (Amps) HxWxD Wi (Ibs)
RS-12M 9 12 4% x8x9 13
e Separate Voit and Amp Meters 16 20 5x9x 10 18
RS-20M 25 35 5x 11 x 11 27
RS-35M 37 50 6 x 13% x 11 46
MODEL RS-35M | RS-50M ]

VS-M SERIES « Separate Volt and Amp Meters

» Qutput Voltage adjustable from 2-13 voits
e Current limit adjustable from 1.5 amps to Full Load

Continuous Duty ICS*

(Amps) (Amps) Siza (IN) Shipping
MODEL @13.8VDC@ 10VDC@ SVOC @13.8V HxWxD Wi (Ibs)

VS-20M 16 9 4 20 5x9x10Y: 20

VS-35M 25 15 17 35 5x11 x 11 29

MODEL VS-20M VS-50M 37 22 10 50 6x 13% x 11 46

RS-S SERIES  Built in speaker

—— Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWnxD Wi (Ibs)

RS-78 5 7 4 x 7% x 10% 10

RS-10S 1.5 10 4 x 7% x 10% 12

RS-10L(For LTR) 7.5 10 4913 13

RS-12S 9 12 4% x8x9 13

MODEL RS-12S RS-20S 16 20 5x9x10% 18

CIICLE 16 ON READER SERVICE CARD 73 Amateur Radio * June, 1987 31

“When You Buy, Say 73"



R. Garv Hendrickson W3DTN
1419 Larch Road
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Tune In 22

e

Convert GE's MASTR-PRO receiver to 220 MHz—

it’'s as easy as winding a few colls.

A s most 220-MHz repeater owners and
users are well aware, there 15 a very
limited source of high-quality commer-
cial FM receivers for this band. The GE
MASTR-PRO UHF receiver (type ER-
421X]) makes an excellent 220-MHz re-
peater, mobile, or base-station receiver
after this relatively simple conversion, which
can easily be accomplished over a week-
end. The converted receiver has excel-
lent sensitivity and front-end selectivity, and
it retains all of the other gualities of the origi-
nal unit.

The easiest version to convert 1S the
406-420-MHz unit. However, the 450-470-
MHz and 470-512-MHz versions require
only a little more effort. Note that some
versions of the 406-420-MHz units are de-
signed for wideband FM use ( + 15-kHz devi-

ation). These units should be perfect for
packet radio use 1n the high-speed digi-
tal “‘backbone’” networks that are in the
planning/construction stages in some parts
of the country.

Conversion

The main part of this conversion consists
of replacing the coils in the helical resona-
tors in the receiver front end. A few oth-
er minor changes can be made to opti-
mize sensitivity after the resonator coils
have been changed. Caution: Make certain
the receiver is functioning properly on the
original frequency before you start the con-
version. If there are any problems, correct
them first!

To gain ready access to the coils and to
make the job of changing them easier, first

Number of Tap (Turns
Coil # Function Turns Above Gnd.)
L410/412 Antenna input 7-1/4 1/2
L411/413 Rf amplifier input 7-1/4 3/8
L414/419 Rf amplifier output i 1/4
L415/420 Rf interstage 7-1/4 None
L416/421 Rf interstage 7-1/4 None
L417/422 Rf interstage 7-1/4 None
L418/423 Mixer input 7 1-1/8
L424/426 Last multiplier collector 7 3/8
L425/427 Last multiplier output to mixer 7-1/4 None
Table 1. Coil data.
—©0 To Mixer

Last Multiplier
Output Coil
(L425/427)

<€——O0Original LO
Output Link
(L432)

Q—' New LO Output
Coupling Link

Fig. 1. Output coupling link adjustment.
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remove the frame from around the receiver
casting. Remove all mounting screws, in-
cluding the power and antenna connector
mounting screws. Remove the cover plate
from the top of the casting, exposing the
resonator coils. It will also simplify the job if
you remove the i-f/audio/squelch board by
unplugging the cable harness from the pins on
the board.

Wind new coils for all of the helical res-
onators according to Table 1. Use #12 bare
copper wire (it need not be enamel-covered).
Wind the new coils around a 1/2-inch-diame-
ter rod and adjust the turn spacing so the coils
are the same length as the original coils that
are being replaced. The completed coils
should have an inside diameter of about
33/64" (slightly over 1/2").

To remove the old coils and install the
new ones, mount the receiver casting in a vise
and direct the flame from a home-type
propane torch directly at the solder mounting
point of each coil. Be careful to direct the
flame away from any nearby wiring. After a
few seconds, the old coil will drop out of its
mounting hole.

Remove the solder lugs from the tapped
coils and slide them onto the replace-
ment coils. Pre-tin the lead of the replace-
ment coil and install it in position, being
careful to center the coil in the middle of
the resonator cavity. Removal of the old coils
and installation of the new ones will be eas-
ier if you first either remove the tuning discs
or screw them flush against the bottom of
the cavity.

After all resonator coils have been
changed, screw the tuning discs in toward
the open end of the coils and carefully
bend the coils so the discs will turn inside
the coils up to about 1/2 coil turn with-
out touching the coils. Remove the out-
put coupling link (L432) from the last
multiplier resonator and replace it with a
longer link to increase the amount of cou-
pling and LO injection (see Fig. 1). Adjust
the link so it comes close to the coil without
touching it.

If the original receiver was intended to tune
the 450-512-MHz range, some fixed capaci-
tors in the LO/multiplier chain will have to be
changed. Replace these caps with values
shown on the schematic for the 406-420-
MHz version of this receiver. If your receiver
is the 406-420 version, ignore this step. The




caps in question are: C6/C7 or C40/C41
across T1-T2 or T7-T8 on the oscillator
board (should be 39 pF), C2/C3 across L1 on
the multiplier board (should be 30 pF), C5/
C6 across L2 on the multiplier board (should
be 6 pF), and C7/C8 across L2 on the multi-
plier board (should be 20 pF).

This completes the conversion process.
Reassemble the receiver frame and install
the i-f/audio/squelch board. Replace the
cover over the helical resonators, but use
only two or three screws to attach the cover
if you intend to do any diddling with the
coil taps.

Tune-up

The crystal formula is different from the
original since the last multiplier stage in the
LO/multiplier chain (A413/A414 [Q2], orig-
inally an X2 multiplier) now operates straight
through as a buffer. The new crystal formula
15: Fxw = [F-r_'ppﬂ — 12.4)/ 12 MHz. If you
operate in the 220.5-225.0-MHz amateur
band, the crystal will fall in the range of
17.3417 to 17.7167 MHz. All other crystal
correlation data is unchanged.

Now align the receiver in the normal man-
ner. You might be able to improve sensitivity
by adjusting the positions of some of the coil

“The main part of this
conversion consists of
replacing the coils in the
helical resonators in the
receiver front end.”’

taps or by adjusting the spacing of the cou-
pling link from the output of the last multipli-
er resonator coil (L432) to the first mixer.
The tap positions listed in Table 1 were deter-
mined by experimentation.

After you align and *‘diddle’” with the re-
ceiver, sensitivity is about 0.25 uV for 20dB
of quieting on a U.H.S. receiver (the receiver
with an rf amplifier stage—A410/A411). It
has been suggested that the coupling aper-
tures between resonator cavities may not be
the correct size for minimum insertion loss/
optimum selectivity at 220 MHz. I have not
experimented with this and would be happy to
hear from anyone who does try to optimize
the coupling.

Note: Be sure to label the receiver to in-
dicate that it has been converted, because
there is no external visible evidence to re-
veal that the unit has been modified! Sche-
matic diagrams or instruction manuals for
these receivers are frequently available at
hamfests, usually from people selling surplus
FM gear.

That's it! | have converted several of these,
and they all work fine. The first guinea pig
is being used on the Maryland FM Asso-
ciation's 222.16/223.76-MHz repeater in-
put at Jessup, Maryland, and is performing
exceptionally well. I hope yours is equally
successful.

“When You Buy, Say 73"

Super ComShack 64

Repeater Controller /Dual Remote./Rutopatch

Instant code

practice mode
controlled from

System control interface

| Cartridge Option

your HT

Repeater TX/Rx

' ¥ |
EEn @32 :
= = =i
H.F. Remote Bass
Z2nd Remote or Vink

’(

duplexer

Turn off the
repeater & change

all access codes

Latching Relays
== ‘ C5-8 control

from an H.T. or
any telephonel

_Super Repeater Controller )

*Remotely programable with Touchtones/ change up
to 9 sets of access codes from H.T. or telephone!
* Synthesized speech consisting of high quality

male or female digitized human voice
*Dual Remote base (HF &Y. HF.)
*Autopatch & Super Repester Controller
*Program voice ID tall message from your H.T.
*Automatic voice clock & activity timers

*Multiple commands can be executed at once

(up to 16 digits per command string)
®Sub-audibie tone & speed dial compatible

®Alarm clock & auto-excute command string|
*Optional autoboot cartridge ( no disk drive needed)
*Send system commands from telephone lina!

special Club Features
*Generates random code practice @ any speed with
voice readback after each 20 random code group!
*Sat CW speed & pitch from your H.T.
*Input up to 22 vocab words & lettersas |D or
mail box message @ speed dial rates from H.T.
*Enable/disable up 10 SO; tel. #'s + wild cards

Autopatch Specificatlions

* 300 Touchtone loadable Autodial numbers
plus 10 Emergency Autodial (quick access)
* 300 Reverse patch call signs uploaded from
your H.T./general or directed page modes
*Incoming caller receives voice message 10 enter 3
digit code to selective page a call sign (D.P. mode)
*Phone number memory readback
*Enable/disable S0 areacodes + wild card #'s
*Full or half duplex ( repester on/off)
*Storage of MC1/Sprint access codes
*Call waiting allows switching to second phone 1ine
*Touchtones are regenerated onto the tel./speed dial

s N

*Touchtone or dial pulse modes

* H.F. remote supports: Yaesu FT-757/767/980
Kenwood TS-440/940, lcom IC-735

*2nd remote control data supports: Yeesu FT-727
FT-767 & Kenwood 711/811-or the-7950 or
TS-2530/70 with RAP 1 (control card )

#*10 H.F. Memory channels/enter or recall

*Automatic USB/LSB/FM/AM mode select

=5can up/down, fast, or 100hz steps

*Control CS-8 relay/latch /master reset /Status

=H F./Y.H.F. Monitor only or TX enablé modes

*All control inpuls are voice confirmed including
frequency , mode, scan status, time, outputs on/off

*YHF remote, s link input, & repeater can be active

System Options
*8 Latching Relay control (CS-8) $ 79.95
+ 3 DPDT 2A relays, S open collector outputs
+ user defined 2 letter function name & state
+ automatic PTT fan control/master all off code
*(Dptional CMOS auto-boot 72k EPROM Cartridge
programmed with your parameters $99.95
*K eypad Control for YHF remote; RAP1 $149.95
=Syper ComShack Manual ( credit later) $15.00

(* MODEL CS645-$349.95 (wired and tested) |

includes: compuler interface, disk, cables & manual,
duplex & simplex versions are supplied
( some features not applicable when using simplex )
(add $4.00 shipping / Ca. residents add 68)
HASTERCARD/VISA/CHECK/HM.0./COD

Engineering Consulting
583 Candlewood St.
Brea, Ca. 92621

Usad by Police,fire, Emergency, when i1 neads to be loudi
"AUDIO BLASTER"

- tel: 714-671-2009
o Reverse patch active in all modes JAX ))
= = Touchtone 4 DIgit
Module installs inside the radio in 15 Min. Boost sudio to Decoder & on/off latch
| wattl Low standby drain/Corrects low sudio/ 1000's of inations |
heppy users (Works in other H.T.'s too) 2 DDB cistasrcm s _

NOW AVAILABLE
FOR THE FT-727R

Hodel AB1-$19.95|

computers! "DECODE-A-PAD"

used for on/off or momentary.

Program your computer in basic to decode multidigit "strings”,
sound alarms, obsaryve codes , Simple to install; + 12 YDC
/audio; includes basic program for C64/YIC20/C128; all

Wired and tested +5 to + 12 Yolts/
User programable to 50,000 codes/
All 16 digits/Send code once to turn
on, again to turn off/ Momentary &
Latching output/drives relay/LED

| Model DAP $89.95 |

Flunuta Keypad Rows & Columns Controller Plus Two 4 digit
decoders (on/off)/W1ll control frequency of any keypad entry
radio such as the Kenwood 7950/2530/1C04-AT, Easy to install
in parallely with existing keypad/Use with ComShack 64 8sa
freq. controller or with Pro Search rotor control box/A versatile
board for all remote control applications. The latches may be

latch indicator /Optional 4 digit extra
custom latch IC's $8.95 each/add as
many latches as you want to your

external board [Model TSD $59.95

L] T

S tol2v.1Sma
(SSI1-201 compatable)/inc. 3.58
Mhz Crystal/ 22 pin socket, Data
Sheet, Sample circuits, decoder
specs, all 16 touchtones, BCD/HEX.

"REMOTE-A-PAD"

Model RAP-1 §$149.95

No filters req [ Model TTK $22.95 |
|
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novice enhancement

BUYER’S GUIDE

At 0001 UTC on March 21, 1987, Nov-
ices ceased to be the second-class CW
citizens of the amateur airwaves. The aver-
age Novice operator can now open his
mouth to do something other than curse the
powers thal created a Morse-only Novice
license.

Novice privileges on 80, 40, and 15 meters
remain unchanged. The new Novice privi-
leges are as follows:
28.1-28.3 MHz
28.3-28.5 MHz

CW,RTTY; 200 W PEP
CW, SSB; 200 W PEP
222.1-223.91 MHz  All Privileges*; 25 W PEP
1270-1295 MHz All Privileges*; 5 W PEP

* Novices are not permitted to be repeater con-
trol operators.

The buyer’s guide that follows is our attempt
to show the “enhanced’” Novice what equip-
ment is available for these new bands and
modes. Manufacturers are still scrambling
to develop equipment to tap the large Novice
market, so this is just a taste of things lo
come.

37A comes with a DTMF mike with up/down
frequency and memory scan.

ICOM

ICOM currently produces the
largest line of equipment for the en-
hanced Novice.

220 MHz

The IC-3AT is ICOM's 220 version
of their most popular hand-held, the
2AT. The 3AT features thumbwheel
frequency selection and 1.5 Waltts
output.

The IC-03AT is ICOM's deluxe
220 hand-held, featuring 10 full-
function memories, scanning, 32
built-in subaudible
tones, 3 Watts output
(with an option for 5
Watts), and an LCD
readout. Frequency
entry is via DTMF key-
pad.

The IC-37A is
ICOM’s “'slim line" 25-
Watt 220 mobile
transceiver with 9
memories, 32 PL fre-
quencies, four scan-
ning systems (memo-
ry scan, band scan,
program scan, and
priority scan), and an

LED readout. The

The IC-38A is ICOM's new 25-Watt mobile
rig with controls designed to suit the mobile
environment. It has a large LCD display, 21
memories, receive coverage of 215-230
MHz, scanning, and memory lock-out.

The IC-375A is a 25-Watt all-mode base-
station transceiver for 220. The 375A covers
216-230 MHz and has 99 tunable full-func-
tion memories, passband tuning, notch fil-
ter, noise blanker, built-in swr bridge, and
semi- or full-break-in CW. It has an amber
LCD and a multi-function meter. Four scan-
ning systems are available: band, pro-
grammable, mode, and memory scan with
programmable lock-out. Subaudible tones
are built-in, as are standard repeater splits.
The 375A will be available in June 1987,

1.2 GHz

The IC-12AT is a 1-Watt hand-held that
covers 1260-1300 MHz. The 12AT has 10
memory channels and has both program
and memaory-channel scan. It allows pro-
gramming of 32 subaudible tones.

has 32 memory channels, scanning, and an
LED display. The 1271A can be used for
SSB, CW, and FM (including ATV). Front-
end GaAsFETs provide exceptional receive
sensitivity.

28 MHz

ICOM produces four HF transceivers that
cover the 10-meter band: IC-735, IC-745,
IC-751A, and IC-761.

For more information about these ICOM
products, please contact your local ICOM
dealer directly.

The IC-1200 is a 10-Watt mobile 1.2-GHz
transceiver. The 1200 covers 1240-1300
MHz and features a large LCD readout with
automatic dimmer, 21 memory channels, all
subaudible tones built-in, and frequency/
memory scan. It also incorporates ICOM's
AFC (automatic frequency control) function,
which automatically adjusts the receive fre-
quency to the frequency of the transmitting
station.

The IC-1271A is a 10-Watt base-
station multimode transceiver for 1.2 GHz. It

AEA

Advanced Electronic Applications, Inc.,
has announced their model RFM-220 9600-
baud modem radio for the 220-MHz band.
The RFM-220 is a synthesized transceiver
that covers the entire 220-MHz band. It will
operate at data rates from 0 to 9600 baud
using external data controllers like the AEA
PK-232 and PK-87. The CPU-controlled syn-
thesizer allows 100 memory channels with
memory scan and band scan. All synthesiz-
er functions are remote-controllable. In
addition to its data handling capabilities,
the RFM is also a high-fidelity voice trans-
ceiver with deviation settable from 4 to 10
kHz. Sensitivity, selectivity, and dynamic
range are achieved using a GaAsFET front
end and multiple helical resonators. Pow-
er output is adjustable from 1 to 30 Watts.
The RFM-220's price is expected to be
about $600.

AEA has also announced their new 10-
meter SSB/CW hand-held, the MX-28S. The
MX-28S offers two variable crystal oscilla-
tors with operating ranges of 50 kHz each.
The unil comes with crystals for 28.250-
28.300 and 28.300-28.350 MHz (other crys-
tal ranges are available for a nominal cost). It
has an S-meter/output power meter and a
noise blanker. CW operation ¢can be accom-
plished using the built-in push-button or an
external key/keyer. External speaker and
mike jacks are provided. When used with the
standard telescopic antenna, it provides re-
spectable portable DX performance.
Portable 10-meter data operation is also
possible with the MX-28S when it is used

34
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with a portable computer and data con-
troller. Power is derived from 6 AA drycells or
7 AA NiCds. The MX-28S's price is expected

to be $300.
For more information about these new

AEA offerings, circle number 213 on your
Reader Service card.

CUSHCRAFT

The Cushcraft A220-7 is a 7-element 220- |
MHz directional beam designed for FM and |
vertical polarization. The A220-7 is rear-end
mounted so it can be put on a mast or tower
leg. Forward gain is 11.0 dBd and front-to-

back ratio (average) is 20 dB.

any shift from 100-1000 Hz and any speed
(5-100 wpm RTTY/CW, 300 baud ASCII).
The unit works with VIC-20/C-64, Apple, Co-
Co, Atari, TI-99, and other computers. It can
be used with MFJ, Kantronics, AEA, or other
software. This unit is priced at $179.95.
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The Cushcraft A220-11 is an 11-element
220-MHz directional beam. Forward gain is
13.2 dBd and front-to-back ratio is 20 dB. It
features the Reddi-Match system, which
provides for easy tuning and a hassle-free
50-Ohm feed.

Cushcraft's 10-3CD and 10-4CD Skywalk-
er 10-meter beams are yagis that have been
computer-designed to have maximum gain
and minimum sidelobes and swr. These
lightweight antennas can be installed by one
person. Forward gains for the 3CD and 4CD
are 8 and 10 dBd, respectively, and band-
widths are 700 and 600 kHz, respectively.

Cushcraft also produces a full line of 220-
MHz mobile and portable antennas, as well
as multiband HF beams which can be
used in the 10-meter Novice subband. For
more information about Cushcraft anten-
nas, circle number 214 on your Reader Ser-

vice card.

MFJ

MFJ offers a wide variety of products for
the enhanced Novice. The MFJ RTTY/CW
Computer Interface allows you to send and
receive RTTY, ASCII, AMTOR, and CW. A
crosshair mark/space LED tuning array al-
lows for accurate tuning even under poor
S/N conditions. It transmits on both 170- and
850-Hz shift and includes a built-in RS-232
interface. Variable shift tuning lets you copy

The MFJ-1274 is a full-featured packet ra-
dio VHF/HF TAPR TNC-2 clone that in-
cludes an LED tuning indicator, a TTL serial
port, and a lithium-battery memory backup.
All you need to operate the 1274 is your rig,
any computer with an RS-232 serial port,
and a terminal program. Speeds in excess of
56K baud are possible with a suitable exter-
nal modem. If you have a VIC-20/C-64/C-
128, you can purchase an optional starter
pack for $20 that includes interfacing cables
and terminal software. The MFJ-1274 retails
for $169.95.

For more information about these MFJ
products, circle number 215 on your Reader
Service card.

QSKY PUBLISHING

Jim Grubbs K9EI has released The Digital |

Novice, a primer on data communication for
beginners. This book covers every digital
mode from Morse through packet, explain-
ing in detail how each mode works and its
suitability for the Novice operator. The book
IS 128 pages and costs $12.45 ppd.

For more information about The Digital
Novice, circle number 216 on your Reader

KENWOOD

The TH-31BT is Kenwood's compact 1-
Watt 220-MHz hand-held. Weighing only 8
0z., the 31BT has thumbwheel frequency
selection, a DTMF keypad, and CTCSS tone
switches. Standard repeater offsets are con-
trolled by a simple switch. Standard acces-
sories include a wall charger and a 180-mAh
battery pack.

THE
DIGITAL NOVICE

fer] o]

Wi NE

Jim Grubbs, K9EI

The Kenwood TM-3530A is a 25-Watt 220-
MHz mobile/portable transceiver that fea-
tures 15 seven-digit telephone number
memories, automatic repealer offset selec-
tion, direct keyboard frequency entry, 23
memory channels, large multi-colored LCD,
16-key DTMF keypad, frequency lock
switch, and GaAsFET front end. The 3530A
(reviewed in this issue) is also suitable for
base-station use.

Kenwood's TR-50 1-Watt portable 1.2-
GHz transceiver features an LCD frequency
readout, an S/rf power meter, 5 memory
channels, and a 16-key DTMF microphone.
The TR-50 comes with a shoulder strap,
which makes it easier to take this microwave
rig into the mountains.

Kenwood also covers the 10-meter band
with a complete line of multiband HF
transceivers.

For more information about these Ken-
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wood products, contact your local Kenwood
dealer directly.

BILAL

Bilal Isotron antennas allow you to operate
on the HF bands without requiring a lot of
room for antennas. Isotrons transmit as well
as half-wave dipoles and have been tested
at 3 dB less noise on reception compared to
a half-wave dipole. The 10-meter Isotron
measures 16" x 1-1/2" x 4" and weighs only
1-1/2 pounds. It has a 1-MHz bandwidth and
can handle 2 kW PEP. It is priced at $29.95
plus $3.50 s&h. Isotrons are also available
for 80, 40, and 15 meters.

For more information about the Bilal
Isotrons, circle number 217 on your Reader
Service card.

switch, a transistorized preamplifier, excel-
lent SSB response, low hum pickup, mini-
mal susceptibility to RFI, and a universal
six-wire cable for quick connection. It runs
on a standard 9-volt battery.

8 219 on your Reader Service card.

YAESU

The FT-109RH is Yaesu's new 5-Watl
220-MHz hand-held. It covers 220-225 MHz
in 5-kHz or 10-kHz steps. Features include
10 memories, battery saver, standard 1.6-
MHz or nonstandard offset, and memory |
and pnionity scanning. It is equipped with a
DTMF tone generator, front-panel multime-
ter, and a VOX system. Optional acces-
sories are interchangeable with other units
in the 109/209/709 series.

Yaesu also covers the 10-meter band
with a complete line of multiband HF
transceivers.

For more information about the Yaesu FT-
109RH, circle number 218 on your Reader
Service card.

SHURE

The Shure model 526T Series Il Super
Punch® is a transistorized base-station mi-
crophone that can be used to replace ceram-
ic or dynamic high- or low-impedance micro-
phones. The 526T features an adjustable
volume control, a momentary or locking PTT

The Antenna Company of America offers
a cubical quad antenna for 220 MHz. It is of
all-metal construction (except for the insula-
tors), can be quickly and easily assembled,
and requires no field adjustments. The an-
tenna is fed with 50-Ohm coax and can han-
dle 5 kW. It is also lightweight (less than 9
pounds), allowing it to be rotated using a
light-duty rotor (e.g., one designed for TV
antennas). The ACOA cubical quad for 220

For more information about the complete
line of Shure microphones, circle number

MHz is priced at $159. ACOA also makes

cubical quads for 144 MHz and 440 MHz.
For more information about ACOA anten-

nas, circle number 221 on your Reader Ser-

ELECTRON PROCESSING

The Brapper Box from Electron Process-
ing, Inc., is a peripheral that ensures TNC
compatibility with any amateur rig while at
the same time protecting the rig. The Brap-
per Box is installed between the TNC and
the radio. Audio level sent to the rig from the
TNC, as well as audio sent to the TNC from
the rg, Is precisely controllable from the
front panel. Packet audio levels can be pre-
set using panel-mounted pots. Internal reed
relay keying protects the TNC's keying tran-
sistor from transients and reversed-polarity
PTT lines, while making it easy to use a TNC
with any radio (without using R-C networks
or audio coupling transformers).

For more information about the Brapper
Box, circle number 220 on your Reader Ser-
vice card.

vice card.

KANTRONICS

The Kantronics KPC-4 dual-port commu-
nicator features two fully functional packet
ports, digipeating on each port, and gateway
between ports. You can bridge two frequen-
cies on one band or operate crossband.
Each port includes a watchdog timer. The
KPC-4 contains Kantronics’ Personal Pack-
el Mailbox feature, which allows you and
others lo leave and collect messages. RS-
232/TTL terminal interfacing provides com-
patibility to all computers. The KPC-4 has a
32K RAM, a 32K EPROM, and a 512-byte
EEPROM. The KPC-4 retails for $329.
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The Kantronics All Mode (KAM) communi-
cator lets you operate VHF and HF packet,
CW, RTTY, ASCII, and AMTOR all with one
unit. The KAM features bar-graph tuning,
user-programmable mark and space tones
for RTTY/HF packet, and limiter/limiterless
operation on HF for weak-signal work.
KAM's CW demodulator is center-frequency
and bandwidth programmable. The KAM
has a 32K RAM, a 256K EPROM, and an
EEPROM for parameter storage. The KAM
retails for $319.

The Kantronics KPC-2 packet communi-
cator allows you to work VHF/HF packet with
any computer. The KPC-2 features a built-in
HF and VHF modem, full-duplex operation,
and multiple connect capabilities. It oper-
ates at 300, 400, 600, and 1200 baud. The
KPC-2 retails for $169.

For more information about these
Kantronics products, circle number 222 on
your Reader Service card.

put/output vswr is 1.5:1. The NLAB2M is
housed in a blue die-cast aluminum case
and has BNC female connectors.

For more information about this WI-

| COMM product, circle number 226 on your

Reader Service card.

wide range of tone products offered by Com- [ER s

munications Specialists, Inc. The board can &

be installed in a wide range of radios not
already equipped with a subaudible tone
squeich system. The SS-32PA is capable of
producing 32 CTCSS tone frequencies,
which are selected with a DIP switch on the
board. For nonstandard tones, the SS-32P
can be factory programmed for any tone fre-
quency up to 256 Hz.

To receive a free copy of the CSI product
list, circle number 224 on your Reader Ser-
vice card.
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NEWSOME ELECTRONICS

An interfacefterminal unit for Commodore
computer owners is available from New-
some Electronics. This RTTY/CW interface
can send/receive five speeds of RTTY, two
speeds of ASCIl, and CW up to 100 wpm.
Features include a 3K write-ahead buffer
and 26 user-defined call-up message spots
of 3K each. Allincoming text can be saved to
memory, and a searchable logging system is
included. A code-practice program is also
built-in. There is no additional software to
buy; a disk drive is not required. Compatible
with VIC-20/C-64/C-128 only.

LUNAR

The Lunar Industries, Inc., model 1.3M4-
30P is a 220-MHz linear amplifier designed
specifically for 220 handie-talkie owners.
This solid-state power amplifier will boost a
2-Watt HT output to 22 Watts, and the built-
in preamp circuit will allow you to copy weak-
er repeaters or simplex signals. The 1.3M4-
30P operates from 13.8 V dc and retails for
$139.95.

Lunar's model PAI-28 is an automatic,
switching-type, 14-dB preamplifier for 10
meters. The PAI-28 improves effective re-
ceiver sensitivity and requires 12 V dc and
a short coax cable between radio and an-
tenna. Lunar’'s 10-meter preamp retails for
$49.95.

For more information about these Lunar
products, circle number 223 on your Reader
Service card.

COMMUNICATIONS SPECIALISTS
The SS5-32PA encoder is the latest in a

MICROCRAFT

Microcraft's CODE*STAR decodes in-
coming Morse, Baudot, and ASCII transmis-
sions and displays them on eight large
LEDs. A microcomputer auto-tracks Morse
from 3 to 70 wpm. An agc circuit provides up
to 16 dB of gain to help maintain signals
under fading conditions. A built-in code-
practice oscillator is also included. An op-
tional serial/parallel output port provides ful-
ly buffered simultaneous parallel and serial
ASCII. Data rate is either 110 or 300 baud;
electrical interface is either 20 mA or TTL/
RS-232.

For more information about the CODE"*
STAR, circle number 225 on your Reader
Service card.

WI-COMM

A narrowband preamplifier for the 220-
MHz band has been introduced by Wi-
COMM Electronics, Inc. The model NLA62M
preamplifier covers 210-230 MHz and, due
to its filter-like bandpass response, can sur-
vive the worst possible overload. A 3.5-dB
noise figure, together with a 3rd-order inter-
cept point, guarantees a high spurious-free
dynamic range. Gain is 20 dB typical, and a
1-dB gain compression level is 21 dBm. In-

AUDIO P.T.T. AFSK
IN ouT
RADIOTELETYPE ' &
AND -
CW INTERFACE

Newsome Electronics
Trenton, MiI 48183

“Pakmon” is a ROM program that en-
ables reception of 1200-baud VHF packet
radio. Features of the two plug-in modules
include automatic memory save of all incom-
ing text and recall on command. Compatible
with VIC-20/C-64/C-128 only.

For more information about these New-
some Electronics products, circle number
227 on your Reader Service card.

HUSTLER
The CGT-220 is Hustler's ultimate 220-
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MHz mobile antenna. A collinear design cre-
ates 5.2 dB of gain. The CGT-220 includes a
trunk-lip mount with swivel ball and 17’ of
coax. The antenna only is available as model
CG-220.

Hustler’'s G7-220 is a 220-MHz vertical an-
tenna with 7 dB of gain compared to a half-
wave dipole. The G7-220 is 10'2" tall and
weighs 7 pounds. It is intended for repeater
or home use.

G7-220 |

Q=2837

RM X

12 dB Sinad), an 8-pole front-end filter, a
double-balanced mixer for superior inter-
mod rejection, a 12- or 14-pole i-f filter, a
built-in plug-in CW IDer, a timeout timer, and
automatic switchover to battery backup. An
optional rack-mount autopatch is available.

The SCR1000A is Spectrum Communica-
tion’s deluxe 65-Watt 220-MHz repeater. In
addition to the features listed for the SCR77,
it includes a courtesy tone, ‘‘kerchunk
killer,” and touchtone remote control func-
tions. All important operating parameters
are adjustable and measurable from the
front panel. Custom-designed options are
available,

For more information about repeaters
from Spectrum Communications, circle
number 229 on your Reader Service card.

DGM ELECTRONICS
The MKB-2000 Morse keyboard from

DGM allows you to send perfect code from |

1-199 wpm just by typing the characters. It
has a 500-character text buffer, ten 40-char-
acter programmable memories, and a ran-
dom code generator. The MKB-200 has out-
puts to key any transceiver.
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This PC-compatible software offers FCC-ap-
proved questions for all license classes.
Users can create sample tests containing
multiple choice questions and a CW practice
program.

For more information, circle number 231
on your Reader Service card.
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The G-2537 is Hustler's 10-meter omnidi-
rectional antenna that offers more gain than
a 5/8- or 1/2-wave antenna. An extended
collinear .64-wavelength radiator increases
the coverage available from a vertical anten-
na by as much as 20%. Full-length radials
ensure complete rf decoupling and a low
angle of radiation. Bandwidth is 1 MHz and
power rating is 300 Watis. The 19'8" G-2537
Is shunt-fed/dc grounded for lightning pro-
tection.

The RMX is a 10-meter mobile antenna
that combines Hustler's Super Resonator
coil with a shortened mast to create an an-
tenna that is only 46" tall. A stainless-steel
spring above the coil provides impact pro-
tection. The RMX’s bandwidth is 400 kHz
under 2:1, and its power rating is 1,000
Watts.

For more information about Hustler an-
tennas, circle number 228 on your Reader
Service card.
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SPECTRUM COMMUNICATIONS

The SCR77 from Spectrum Communica-
tions Corp. is a basic, low-cost, 30-Watt 220-
MHz repeater for voice or packet. Features
include excellent receiver sensitivity (.22 uV/

DGM’s RT-1200 receive terminal will copy
Baudot, ASCII, and Morse and display the
text on a video monitor. A built-in demodula-
tor will copy 17-, 425-, and 850-Hz shift
RTTY signals using either high or low tone
pairs. An on-screen status line displays
mode, speed, and demodulator status. A
Morse speed indicator is also included.

The DGM-1 RTTY/CW computer interface
allows you to use your computer with your
transceiver. The DGM-1 has a sensitive de-
modulator that will copy 170-, 425-, and 850-
Hz RTTY signals and 800-Hz CW signals.
The unit provides AFSK and FSK outputs for
RTTY and keyed outputs for CW. An LED
bar-graph tuning indicator is included. Com-
puter connection is made via RS-232/TTL.

For more information about these DGM
products, circle number 230 on your Reader
Service card.

HEATHKIT

Heathkit has updated its computer assist-
ed instruction (CAl) software to reflect the
changes caused by Novice Enhancement.

CALIFORNIA PACKET CONCEPTS

The TNC Il from California Packet Con-
cepts is a licensed copy of the TAPR TNC-2.
TAPR's original design is kept intact to offer
absolute compatibility with software updates
and new network offerings. All sockets use
dual beam gold contact. Each TNC |l is
burned in for 48 hours prior to shipment. The
latest 1.1.4 software is available and the
TNC |l comes standard with all headers in-
stalled.

For more information about the TNC II,
circle number 232 on your Reader Service
card.

HAMTRONICS

The model REP 100 220-MHz repeater
from Hamtronics, Inc., is available in ei-
ther kit ($630) or wired-and-tested ($880)
form. Although Novices cannot be repeat-
er control operators, a repeater promotes
220 activity and makes the band much more
exciting.

For more information about Hamtronics
repeaters, circle number 233 on your Read-
er Service card.

MOTRON

The AK-10 Auto-Kall from Motron is a
DTMF/touchtone decoder that can be at-
tached to your 220-MHz or 1.2-GHz
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f WE SHIP WORLDWIDE —\

Barry Electronics Corp. [

WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment! ), Los Precios Mas Bajos en
Nueva York. . .

KITTY SAYS: WEARENOWOPEN7DAYS A WEEK.

Saturday & Sunday 10 to 5 P.M.
Monday-Friday 9 to 6:30 PM Thurs. to 8 PM

Come to Barry's for the best buys in town.

ONV Safety
belts-in stock

MAY We Help You With the Best in Commer-
cial and Amateur Radios? Jan KB2RV, Toni,
Kitty WAZBAP, Mark K2CON

See You May 3 1st Newnglon High School CT v — T g "'i‘q
See You June Tth Deal CHAVIRIM, NJ (Speach) o1 % —
See You June 12th Candiewood ARA, CT (Speech] e iiﬁL@g@
"._:':r-':'- You June 14 H-_?f:.'_-'lplf Queens, NY ;
See You June 20th W20W Flea Market Dunelien, NJ FT-TE?GI_ F—TQED FT- FETG:‘: FRGBEDU
A.r:lﬁEﬂnES FT-726. FRG-9600, FT-211/711RH, FT-2T00RH SMART PATC
a5 . M PATCH
B i YAESU § ICOM Land-Mobile HIT CES-Simplex Autopatch 510-SA Will Patch FM
u-_q:'_ FT—EEI'I?EITE?H I_EE&TIE12AT “Idhﬂlﬂstlﬂdlfd ":r-jﬁ:l- F.'.[ﬁ: K - -|J ;tj:tr.q_ ..-IE.IJIEI... nﬂlnEl ”Greaq Fﬁr
| R FT-2/1/709RM | ICO2AT Wilson Waxon Telaphone Calls Frodr Mobiie To Base. Sinpl
| weroscs  FT-1903/1123] IC-O3/04AT Yassu FTC 1123, FIC 1143 TS Une:..* | patae iy g AR
L TIBAND ; IC 5 (Marine) e
| P (CAJNUTE  ICOMICHM PRIVATE PATCH Il

Duplex 8000 in stock
Budwig ANT. Products
FLUKE 77 Multimeter

TS4405/AT, R-5000, R-2000, TS-940 S/AT, TM-2018B.
™ 221A/421A. TM-25TOA/S0A/30A, TR-T51A.
Kenwood Service/Repalr, TH 21/31/41 BT, 7T5-711A8114A
TM3530A, TH205AT, TH215A

RF Concepts
NEL-TECH DVK-100 Digital Voice Keyer
COMPU-FIRE EXTINGUISHERS
VoCom/Mirage/Alinco
Tokyo Hy-Power/TE SYSTEMS

Amplifiers & ' SANTEC . Nye MBV-A
5I8MHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER ST-222/UP 3 Kilowatt Tuner

ICOM IC-RP 3010 (440 MHz) ST-442/UF
ICOM IC-RP 1210 (1.2 GHz) "'/

\_ > Soldering Computer Interfaces ET |
0

s @, Station, stocked: MFJ-12708B, Ten-Tec Tuner 229A
' MFJ-1272, MFJ-1224, AEA

MFJ Models
CP-1 PK-B7, PK-64A, PK-64, .
48 Watts, %$68 PM-1. PK-232 ALPHA AMPLIFIERS 422, 313, 9898, & 941D

MICROLOG-ART 1, Air Disk,
SWL, Morse Coach SANGEAN Portable Shortwave Radios

LT AR < AT P ol AW AR o -

Complete Butternut Antenna
Inventory In Stock!

KANTRONICS HEIL ;
UTU, KAM, UTU-XT, DIGITAL FREQUENCY COUNTERS EQUIPMENT
KPC 2400. KPC IV Trionyx, Model TR-1000, 0-600 MHz IN STOCK '

AMP SUPPLY STOCKED

- EIMAC

T e

, 3-5002 Long-range Wireless : l
- §572B. 6JS6C Telephone lor exporl in stock v . hbliiabcancsiag |
12BY/7A & : BENCHER PADDLES, 5 & L MHsRrpes : Ey.;.?!?;r;n;ﬂ:?:ﬂ '
I 4-400A j L ¢ EF\LUNS, ) ; W 1.1 " : . Roters will be
== % - ' - ou FREE of
AEA 220 MHz Watlmeters 3o RS 5’ MIRAGE AMPLIFIERS aresh ey
AEA 440 Mz Elements 7= ~ ASTRON POWER SUPPLIES New TEnrEL

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

LARGEST STOCKING HAM DEALER . -
"ew Yﬂrk c it?’l COMPLETE REPAIR LAB ON PHEE!IEES We Stock: AEA. ARRL, Aipha, Ameco, Antenna Specialists, Astatic, Astron,

B & K, B & W, Bencher, Bird, Butternut, EDE‘ QES.DGm:ins, Ca;mmunicuatic;ns
T 1) Spec. Connectors, Covercraft, Cushcraft, Daiwa, Dentron, Digimax, Drake,
‘“Aquli Se Habla Elplﬂﬂl Commercial Equipment | ETO (Alpha), Eimac, Encomm, HeilSound, Henry, Hustier (Newtronics), Hy-
BARRY INTERNATIONAL TELEX 12-7670 Stocked: 1ICOM. MaxON. | Gain, lcom, KLM, Kantronics, Larsen, MCM (Daiwa), MFJ, J.W. Miller, Mini-

+ | Products, Mirage, Newtronics, Nye Viking, Palomar, RF Products, Radio

.

FOR TOP PRICES municipalities, bust. | Tokyo Hi Power, Trionyx TUBES, N Cntie. Tt on, et Diplexers

: ' . N | Radios, Vocom, Vibroplex, Curtis, ln-EX, u '
Monday-Friday 9 AM. to 6:30 PM. Thursday to 8 P.M nesses, Civil Defense, | Ommercia - _

Saturday & Sunday 10 AM, to 5 P M. (Free Parking) gtc. Portables, mobiles, Repeaters, Phelps Dodge. Fanon Intercoms, ners, Crystals, Radio

AUTHORIZED DISTS. MCKAY DYMEK FOR bases, repeaters Publications.

SHORTWAVE ANTENNAS & RECEIVERS

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

IRT/ILEX-*“Spring St. Station™” HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Subways: BMT-“Prince St. ‘Slatinnf* COMMERCIAL RADIOS stocked & serviced on premises. ALL
PMAET Senin-Dury. Station Amateur Radio Courses Given On Our Premises, Call SALES
Bus: Broadway #6 to Spring St. Export Orders Shipped Immediately. TELEX 12-7670 FINAL

Path—9th St./6th Ave. Station.
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transceiver. The AK-10 mutes the speaker
until a caller keys in your personal three-digit
touchtone code. The speaker resets to silent
standby if you're not around to receive the
call—an LED is lit to let you know that some-
one called. Your personal code is entered
via three small 16-position rotary switches.
Toinstall the AK-10, all you have to do is plug
in the supplied autopatch cord into your ex-
ternal speaker jack. The AK-10 retails for
$89.95 plus $3 s&h.

For more information about the AK-10,
circle number 234 on your Reader Service
card.
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THE RADIO WORKS

The BigSig Loop from The Radio Works is
a high-performance, low-cost 3/2-wave-
length loop for 10 meters. The 13’ square
BigSig comes with a dedicated matching
unit that matches the loop to 50-Ohm coax.
The BigSig is easy to get up and get going.

The Radio Works sells many other anten-
nas for 10 and 220 MHz. For a free catalog,
circle number 235 on your Reader Service
card.

BUTTERNUT

The model 220CV-5 is Butternut's omnidi-
rectional 5-dB-gain vertical antenna for 220
MHz. Butternut’'s Trombone™ phasing sec-
tions offer high gain and reliability under the
most severe weather conditions. There are
no coils or internal connections that can pull
apart, and no insulators that can break. It is
fed by means of an adjustable gamma
match for lowest swr. Resonant radials de-
couple the radiator and its supporting struc-
ture and feedline to suppress unwanted
high-angle radiation.

For more information about the Butternut
220CV-5, contact your local Butternut dealer
directly.

GORDON WEST

The Complete Voice Novice from Gordon
West Radio School is a set of study materials

FHADIY s8H0GL
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MARRATID 07 SOMKION WEST, Wil
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& TR ELAE NESHEEE - (METERCTIOAS TARE AN R

® QLR FOA POk TIREE WY HE N W WEITING BOT ERSAHAED
— COMPLETL B TANS O% Tisd BACK OF THI3 AR —

to be used in preparing for the new Novice
exam. The package includes four Morse
code tapes, two theory tapes, the ARRL's
Tune in the World, an FCC rule book, a code
oscillator and key, instructions for proper
code sending, 300 FCC Novice test ques-
tions, FCC Form 610, VEC examiner lists, a
confidential written exam and ten 5-wpm
tests for the examiners, and instructions for
the examiners. All materials have been up-
dated to reflect the new Novice Enhance-
ment testing requirements. The Complete
Voice Novice retails for $49.95 plus $5 s&h.
Gordon West Radio School promises that
you'll pass your Novice exam or your money
back. For more information, contact your lo-
cal ham radio retailer or look for the Gordon
West ad in 73.

from 1.8 MHz through 2300 MHz, from milli-
watts through the legal limit.

For more information about the Bird 43,
circle number 236 on your Reader Service
card.

BIRD

The Novice must be able to know the pow-
er output of his transmitter to match his an-
tenna system and to stay within legal limits.
The Bird Model 43 wattmeter is expandable
to measure power in every amateur band

NYE-VIKING

Before you can use your new Novice voice
privileges, you have to earn them. The Nye-
Viking code practice set is built for the begin-
ner. It includes standard key, oscillator, am-
plifier, and 2" speaker—all mounted on a
base with non-skid feet. It gives you chirp-
free keying and can be reused with any
transmitter.

For more information, r.:arcle number 239
on your Reader Service card.

RADIO AMATEUR CALLBOOK

Want to QSL those new phone contacts?
The 1987 North American and International
Callbooks list the calls, names, and mailing
addresses for over 950,000 licensed ama-
teurs around the world. In addition, they in-
clude international postal information,
worldwide QSL bureaus, standard time
charts, prefixes of the world, a census of
amateur licenses in each country, and more.

For more information about the Callbook,
circle number 238 on your Reader Service
card.

THE LANZ COMPANY

A complete Novice study guide and code
practice program is available on-disk for the
C-64/C-128 computers from The Lanz Com-
pany. This program includes the FCC pool of
guestions, formulas, schematic symbols,
sample tests, random code, and sample
QS0s. This program retails for $19.95
($29.90 with printing disk).

A 5 through 30 wpm code practice pro-
gram is available on either disk or data cas-
sette tape for $9.95. A Novice study guide is
available on audio cassette tape for $10.95;
a 5-7-wpm code tape is available for $5.95.
A 5-16-wpm code practice video tape (VHS)
is available for $15.95.

For more information about these prod-
ucts, circle number 240 on your Reader Ser-
vice card.

COTEC

Amateur radio software for the Apple |l
family of computers is available from CO-
TEC. Connections between the radio equip-
ment and the computer are through shielded
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audio cables to the cassette poris of the
Apple. The software demodulates the tone
information and converts it to timing signals.
These, in turn, are converted to ASCII data
that the computer can display as text. A soft-
ware phase-locked loop is used to synchro-
nize with and decode the incoming signal.
For transmission, tones are sent from the
cassette output to the transmitter micro-
phone input.

Code Machine ($29.95) is COTEC's
Morse terminal program. Frequency track-
ing is fully automatic from 600 Hz to 1300 Hz.
Speed is from 10-60 wpm. The Code Ma-
chine software features a 24,000-character
receive buffer, a 320-character type-ahead
transmit buffer, a 255-character text buffer,
and a 24,000-character text buffer. It allows
variable spacing between characters.

RTTY Machine ($29.95) is COTEC's
RTTY terminal unit. It runs at 60 wpm. All
audio frequency processing is done in the
software. RTTY Machine has a 24,000-char-
acter receive buffer and transmits in three
ways: (1) each character is sent as a key IS
pressed, (2) a 255-character transmit buffer
is sent, (3) a 24,000-character transmit
buffer is sent. All forms of transmission are
encoded to Baudot and sent to the cassette
outputs as mark (2125 Hz) and space (2295
Hz) tones. When fed into the microphone of
an FM transmitter, this produces AFSK.
When fed into an SSB transceiver, this pro-
duces FSK offset from the indicated fre-
quency by the mark/space frequencies.

For more information about Apple soft-
ware from COTEC, circle number 241 on
your Reader Service card.

CRUMTRONICS

The Contender Plus Il is a computerized
logging and awards record keeping system
for the Commodore 64/128. Automatic log-
ging features include time/date, band/
mode, and QSO number. Printer options in-

clude QSL cards, labels, dupe sheets, and
awards summaries.

For more information, circle number 242
on your Reader Service card.

AMATEUR RADIO SCHOOL

The KB6MT Amateur Radio School code
course teaches you code using a character
sending rate of 21 wpm (spacing between
characters is decreased as you progress
through the course). Rhythm patterns are
memorized (rhythm patterns don't exist be-
low 17 wpm) and the course iIs designed (0
take you from 0 to 21 wpm—regardless of
what level you start at. The cost for 4-1/2
hours of taped code instructions and code
practice, including a written manual, is $20.

Theory courses on cassettes for each li-
cense class are also available, as are simu-
lated VEC code tests at 13 and 20 wpm.

For more information, circle number 243
on your Reader Service card.

The device consists of a two-piece ferrite
core and a plastic clamp. It is effective within
a 0.5-200-MHz range and can be clamped
onto cables of up to 10 mm in diameter.
Installation doesn’t require removing con-
nectors and desoldering connections. A sin-
gle choke is $4; a package of four is $15
(prices do not include sé&h).

For more information, circle number 245
on your Reader Service card.

AZIMUTH

The model WT-80A world time clock fea-
tures digital readouts of both local time and
worid time. A 24-position slider is used to
select which part of the world you would like
local time for, and UTC is shown with the
slider on London. This world time clock is
priced at $19.95 plus $1.95.

For more information, circle number 247
on your Reader Service card.

COAXIAL DYNAMICS

The model 81000A wattmeter from Coax-
ial Dynamics, Inc., measures rf power in 50-
Ohm coaxial cables and transmission lines.
The built-in line section can be removed and
used with accessory cables from 33" to 200°

from the meter, On the back are two sockets |

for storing extra measuring elements. The

81000A covers from 0.1 Watts to 5,000 §

Watts full scale, and from 2 to 1000 MHz.
For more information, circle number 244
on your Reader Service card.

KALT & ASSOCIATES

DIGIPAC | is digital communications soft- §&

ware for PCs and compatibles from Kalt &
Associates. In addition to full message forms
and a pop-up help system, DIGIPAC |
features include split-screen, ASCIl/bina-
ry file transfers, macro keys, macro files,
DOS shell, character and line buffer mode,
auto line-feed, screen/recall printer, and
disk logging. DIGIPAC | is priced at $49.95
plus $3 s&h.

For more information, circle number 246
on your Reader Service card.

COMPUTERADIO

Novices on 10 meters can greatly attenu-
ate interference to TV and hi-fi equipment
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BEL-TEK

The CW-1 active CW filter kit from BEL-
TEK has selectable bandwidths of 80, 130,
and 200 Hz with a center frequency of 800
Hz. It has a built-in audio amplifier to directly
drive a loudspeaker. The CW-1 is powered
by a 9-volt battery and retails for $19.95.

For more information, circle number 248
on your Reader Service card.

1eing SnepOmEhore from SomederE .
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TOP CLAIMED SCORES—1987 WORLD SSB CHAMPIONSHIPS
10 METERS 8P9AF 447 40 53 329,685
Muilti-op
Call QS0s States/Provinces DX Total Score W2zQ 1177 55 51 460 940
VPSAD 1.487 45 10 411,675 KB4RXM 1,152 55 8 365,400
KDBAQ 549 39 1 107,250 NTSD 847 55 8 327,000
AA4LE 537 38 0 96.660 KS3F 851 54 19 316,455
KINYK 525 32 3 92,050 R i i 18 301,700
Muilti-op Single-op
N4EJV 941 44 3 219,255 NP4P 669 55 49 428,480
KB4RXM 623 42 6 151,920 KQ3V 641 58 38 336,960
K5LZO 572 43 T 137,000 KESFI 680 56 37 332,940
N2EQC 532 40 4 117,260 K5ZD/1 651 55 37 329,360
KASDLM 431 35 2 79.735 KOHA 795 58 18 309,700
20 METERS Multi-op
‘ K2PM 1,310 59 56 890,100
Single=op W7MR 689 57 16 257,325
VO15A 1,328 61 97 1,605,280 KS3F 698 57 14 249 920
NRSM 1,328 56 60 1,069,520 KBaS 640 56 12 219,300
4zZ7T 792 41 110 845,900 KB4RXM 608 54 4 177,480
OK3CMZ 840 52 o3 754,425
KA1GG 879 53 60 731,110 160 METERS
Multi-op Single-op
NOSH 741 54 59 638,450 WB9HAD 1,783 59 40 915,255
K3IvVD 506 50 53 428,995 KESFI 1,010 58 25 428,280
JASYBA 430 44 44 373,120 WauPp 919 58 5 289,800
KOKU 478 42 o6 142 800 VE3XN 748 58 11 261,510
40 METERS WU-0p
WBBIFP 1,494 58 27 653,225
Rige-op KC1U 1,256 57 25 529,720
KP4FI 1,233 53 89 1,400,830 KC8P 1,091 57 18 414,000
KESCV 1,756 56 43 928,620 WBBIGY 1,066 54 11 348,400
KJ4CQ 1,196 56 18 451,770 WA4.JX] 571 56 33 322,180

NEW TNC-2 PACKET CN-1 CONNECT ALARM

This unique device sounds a two second beep alarm when someone connects to your station. It
also turns on a LED "CALL LITE" to let you know that a connect has occurred while you were
away. The "CALL LITE" will remain on until you push a button to reset it.

M [nstalls in minutes—3 easy connections

B Not a kit, requires NO ASSEMBLY

W Mounts inside the TNC

B Works with any TAPR TNC-2 format—MF] 1270, PAC-COM TNC200, AEA PK-80, ETC.

Trans Com CN-1 assembled and tested, only $19.95

Add $2.00 for Shipping and Handling

2ZYEAR WARRANTEE

For more information,
write or call:

Visa/Master Card accepted
L

Spider Antenna >

L5, Patents 4347825, 4460854

ENJOY H.F. OPERATION TO TS FULLEST
WITH A SPIDER™ 4-BAND ANTENNA

Be prepared for expected increases in sunspot
activity by using-the Spider™ 4-Band Mobile
Antenna. Our patenteddesign will enable you to
monitor up to four H.F. Bands without having to

stop, change resonators or retune. Just band
switch your rig for‘enjoyable mobile operation
on 10-15-20-40-0r 75 meters. We also have a
Spider™ 4-Band Maritime Antenna. Write or call
for our free, detailed brochure and price list.

Ask The Ham Who Has Tuned One!™

MULTI-BEAND ANTENNAS

7131 OWENSMOUTH AVE., SUITE 463C
CANOGA PARK, €A 971303
(B18) 341-5460 FRED K&6AQI
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Trans Com, Inc.

703-13 Annnrenn:: Drive

Addison, Illinois 60101
[(312) 543-9055

& =

CIRCLE 181 ON READER SERVICE CARD

Free catalog and winding chart on request.

PALOMAR

Torold Cores.
iron Powder
& Ferrite.
Ferrite Beads.
Ferrite Rods.

Box 455, Escondido, CA 92025
Phone: (619) 747-3343

Pay TV and Satellite Descrambling
All New 6th Edition!

Now 120 pages of theory and working schematics. 13 cable
and 7 satellite systems. Includes bypasses. Best reference
available $14.95, Experiments with Videocipher Turn-ons,
schematics $12.95. Cable TV System design. Two way
cable, security $12.95. MDS/MMDS Handbook for Hackers
$9.95. Build Satellite systems under $600, $12.95 Any
3/%26. Spring catalog $1.

Shojiki Electronics Corp., 1327K

Nidgara St., Niagara Falls, NY 14303. COD’s 716-284-2163

CIRCLE 192 ON READER SERVICE CARD

MULTI-BAND SLOPERS

ALSO: DIPOLES & LIMITED-SPACE ANTENNAS
Ouwlstanding performancea of WSINN antennas 15 well knowinl Mow an-
oy multiband BIG-SIGNAL reposis) Autamatic bandawitehing = Very
low SWH *Coax fead » kW powor « f}umpacl F T ASSEMBLED
to your gpeciflod canler lreguency sach band Easy o inSTall - WVary
low profile - Complele Instructions « Your n:rrmnul chiech Hl:ruplLrJ!
q HAND SLOPER - 160, 80, 40, 30, or 20M 60 Il long § 48 |;||:|-|:.|

=l =~ 160, 80, 40M 6O 1L -- I- 41
- B0, 40M 4001, - ¥ a5 -
NE}TFI#F IJIF'EI'LE 160, B0, 40M NI long Tl =
9 B.M'-ED SF'.'AE 80, 40M B5IL, = B& v
E SAVER I]IFGILE 160 thru 10M* ABIL oD 5 85ppd
* Requires wide-range luner (B0, 40, 20, 15M withoul mnaﬁ

SEND SASE for complate detalls of (hese and olher unigue antennas

WOINN ANTENNAS 312-394-3414
BOX 3935 MT. PROSPECT, IL 60056

B 13 L P L3 &

CIRCLE 38 ON READER SERVICE CARD

call 201-674-8148 To
Order LARSEN ANTENNAS -2 S0

LM-150-MM = 2 MTR5/8BANnt. « $37.00
LMO-MM + 2MTR1/4Ant. - $16.00
KG-440 « 440 MHZ On Glass Ant. = $46.00
Pual Band Ant. $38.00
Call To Order Or Write To

:::f: ﬁtﬂ‘f NCN ELECTRONICS
LETE 436 Valley Road
LINE OF LARSEN | west Orange, NJ 07052

CIRCLE 289 ON READER SERVICE CARD



QUALITY TEST GEAR
YOU CAN COUNT ON

p -f't'r'r

2 = B
INCLUDES 2 HOOK-ON PROBES 5369 95*  wcwoesznoox-onenoses  $499.95* wewwoeszhook-onproses  449.99*
20 MHz DUAL TRACE 35 MHZ DUﬁl. TRACGE 15 MHz DUAL TRACE PUHTABI.E

digital circuits and diodes—TV sync filter—high sensitivity 'rfqua*nm; 5.~.rﬂep "H:JF{: uﬂ—ﬂ.LT Truggnr—smgle sweep TVsync —(p to 2 hours operation prerr:harﬂ —::L.nrrmn!a,
Z axis—XY mode—built-incalibrator—5X horizontal magnitier  5X magnification—XY or XYZ operation— HF/LF noise reduction magnification—high brightness CRT—Tfront panel trace rotator
A [ i ) | ' [ USEABLE
RAMSEY OSCILLOSCOPES VERTICAL | MAXIMUM | MAXIMUM
MODEL | BAND WIDTH |# TRAGES CRT SIZE | SENSITIVITY TRIG FREQ | BANDWIDTH
. - [ 1 ™ I - -+ — - s, 12 :
All Ramsey oscilloscopes feature unsurpassed quality at an e S i R W IR q_@i_m” SV por dly 3 :ﬂHf | ﬁiﬂ."MH=
unbeatable price. Of r*eau,r duty construction, they are suitable | &0 | BMHz (2] 35 inch | 2mV perdiv 30 MHz 25 MHz |
for hobby. service and production applications | 3500 | 35MHz | (2 | 8xi0CM ImVperdv | SOMHz GOMHz |
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G190 2 Hz-600 MH2 LESS THAN mv_ | tPM ] 8 T tHz W0k 188.95 test gear for over 10 years and is recognized for lab qual-
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o 2000 hours battery lite unction which beeps on zero Ohms drives any counter

MlNl KITS—EASYTO ﬁSSEMBLE—FUN TO USE—FOR BEGINNERS, STUDEHTS AND PROS
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Dr. Ralph E. Taggart WBEDQT
602 S. Jefferson
Mason Mi 48854

STATION AUTOMATION

The subject for this month is au-
tomatic control of your station. It is
a fact of life that most of the inter-
esting activity in terms of weather
satellites happens during the day.
It is also a sad fact of economic life
that most of us are tied up for five
days out of every seven doing
what it takes to help house and
feed the family, pay the bills, and
last but not least, upgrade the
satellite station!

Once you are truly hooked on
this hobby, it is hard to limit your-
self to looking at pictures just on
weekends, particularly in a per-
verse world where the most inter-
esting frontal patterns, monstrous
hurricanes, eclipses of the sun, or
whatever appear to occur during
the prime working hours. The so-
lution, of course, is to use some of
your hardware to get around the
problem of how to acquire pic-
tures when you aren't around to
push all the buttons.

To many, the automation of a
station conjures up visions of a
completely automatic tracking
system. Granted, with the com-
puters and accessory hardware
available today, it is entirely pos-
sible to construct an auto-track-
ing system driven directly from a
computer.

That computer can be working
with several satellites at once, and
when each one comes over the
horizon, based on the comput-
er's determination of the orbit, the
system could switch your receiver
to the correct frequency, turn on
the tape recorder, and track the
antenna for the duration of the
pass. The system would then shut
down until the next spacecraft
was expected.

Although this type of system
is quite practical and need not
be particularly expensive, essen-
tially equivalent results can be
obtained with far less effort. The
key, in terms of the polar orbit-
ers, is to use an omnidirection-
al antenna, such as the one in
the WSH, that doesn’t require
tracking. With modern preamps,
mounted at the antenna, the re-
sults with an omni-antenna can be
quite reliable and will save all the
fuss and bother of a larger di-

rectional array, elevation and az-
imuth rotors, and the interfaces to
control them.

All the discussions relative to
polar-orbit satellites that follow
will assume the use of an omni-an-
tenna system. Let's look at a
range of options from the simple
to the complex.

Single-Event System

The simplest system is one de-
signed to acquire a single picture
or pass each day. You might wish
to tape a GOES visible-light frame
or the best visible pass of{he day
for a specific polar orbiter.

Your best friend in this case is
one of the newer digital appliance
timers. These are designed to turn
lamps and other appliances on
and off at a particular time. They
are like the old-fashioned clock-
work timers but are accurate to a
fraction of a second compared to
the 15-minute resolution that
could be expected with the me-
chanical systems.

For several years now | have
used a Micronta 63-886 24-hour
timer that was sold by Radio
Shack; many equivalent models
are available almost anywhere.
These days there is a big market
for these devices in home secu-
rity to turn your house lights on
and off, and some of the more
elaborate models can be pro-
grammed for different on and off
times each day over a period of a
week or more.

The use of such a timer sim-
ply involves setting the receiver
to the proper frequency, sefting
your tape recorder to record, and
using the timer to turn the tape
system on and then off at pre-
cisely the time you want. In the

case of a WEFAX frame or se-
quence of frames, | usually pro-
gram the system to come on
about a minute prior to the sched-
uled time and then set the "off”
time for about two minutes after
the end of the last frame | want.
You could easily record the prime
visible-light frame from GOES
throughout an entire two-week
vacation using this very simple
technique.

A single-event system works
just as well for polar orbiters, al-
though there is a bit more work
since NOAAs and METEORs
don’t follow a uniform daily sched-
ule like GOES. Their orbits do
provide a schedule, however, that
can be interpreted with even more
accuracy if you have some basic
predict information.

Let's say you are using a pro-
gram like PREDICT from the
WSH. It tells you that your favorite
polar-orbiting bird will be making
an overhead pass tomorrow,
crossing 262 W at 1259:48 UTC.
There is no need to go to the plot-
ting board to figure what out times
have to be. If you use a period of
102 minutes, it is obvious that the
satellite traverses 360 degrees
(one orbit) in 102 minutes—about
3.53 degrees per minute.

Since a crossing at 262 degrees
W is a descending pass for North
America, the satellite is going to
have to travel almost halfway
around the world to get overhead.
Let's say you reside at 40° N. If
the satellite had to travel from
equator to equator, it would travel
180° in its orbit, but to get to the
overhead point for your station, it
must travel 180 — 40 or 140 de-
grees along its track. At 3.53 de-
grees each minute, this would re-
quire about 40 minutes (140/3.53
= 39.66 minutes).

If you assume the reference
crossing to be at about 1300
(rounding off the actual value to
the nearest minute), the satellite

+3V

2200

+i2Vv

1
|
I
I

AC IN

Fig. 1. Ac-switching circuit.
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will be overhead at about 1340. If
your antenna system will deliver a
good signal for, say, 16 minutes,
you would actually want to turn the
recorder on at 1332 and then off
again at 1348 (—8 minutes and
+8 minutes from the nominal
overhead time).

Once you get this far, it should
be evident that for any descend-
ing overhead pass, you would
want to turn the recorder on about
32 minutes after the reference
crossing time and turn it off again
about 48 minutes after crossing.
The same range is quite close
enough for other satellites in the
100-104-minute range of periods
and is entirely satisfactory for the
“best pass’’ on either side of over-
head as well.

What about an ascending
pass? I'll let you try out the math,
but your answer should be about
reference +3 minutes for “on”
and reference +19 minutes for
“off."” The precise values for your
own station can be calculated
based on your actual latitude, but
the process is the same.

You can do this simple calcu-
lation based on the predict print-
out for each day or, better still,
modify your program to let the
computer do it for you. The added
“on/off”” time routine can involve
simply adding the fixed offsets to
the reference time or you can
have the computer incorporate
the same calculations we did
manually.

If the computer knows when
the recorder should be turned
on and off each day, it could actu-
ally do the job itself if it also knows
the time. One of my Color Com-
puters is equipped with a real-time
clock from Speech Systems and
it does everything. It computes
the orbits and then turns on the
recorder using the internal cas-
sette relay (MOTOR ON and MOTOR
oFf commands in Color Basic)
and the ac-switching circuit
shown in Fig. 1.

Many other computers have
either software or hardware
clocks and can perform the same
functions with some added 1/O
hardware. The circuit in Fig. 1
incorporates switching via a TTL
HIGH or LOW signal as well as
relay control, depending on the
I/O ports available. K1 is a
standard 12-V-dc DPDT relay,
which is used to switch both sides
of the ac line to turn on the tape
system.

Basically, the relay is inserted
into the hot leads of a standard
3-wire extension cord. The relay
and all “"hot" ac connections
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HF Transceivér wﬂh
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NEW FT 767GX
All'Mode Transceiver
with CAT Sysiem

“FRG 8800 _
G’EHETEII Coverage Receiver
+All mode 1EURH3 SDMHI

ASK FOR
QUOTES ON
‘RADIO/
ACCESSORY
PACKAGES

FM240 2m, 25-watt

fell’

TEN-TEC

PARAGON HF Transceiver
& General Coverage Receiver

RX-325 Short Wave Receiver

Mobile HF Antennas
Call for Ten-Tec Prices

ANTENNAS & TOWERS

CUSHCRAFT

A3 F-elemem 10-15-20m 21795
A4 4-glement 10-15-20m 292 95
R3 10-15-20m Yertical 268 95
?‘HWEI SSB/FM 2m Boomer B2.95
ARX-2B 2m Ringo Ranger 36.50
4218XL Zm Boomer 103.95
10-4CD 4-slement 10m 111.95
15-4CD 4-glement 15m 125.95
40-2C0 Z2-sfemen! 40m 296 95
Other Cushcraft models available CALL
KLM

KT34A 4-element 10-15-20m Call
KT34XA 6-element 10-15-20m Call
Zm-11X 11-eiement 2m Call
Zm-16LEBX 16-element 2m Call
432-30LBX 30-ele 440 MHz Call
Fiberglass mast 5° Call
Fiberglass mas! 7* Call
MOSLEY

CL-33 3-element Triband Beam Lall
TA-33 3-element 10-15-20m Call
Pro 37 7-element 10-15-20m Call
Pro 57 10-12-15-17-20m Call
Pro 67 10-12-15-17-20-40m Call
HUSTLER

b-BTV 10-B0m Vertical with J0m 128 .95

5-BTV 10-B0m Vertical 108 95
4-BTV 10-40m Vertical B7 95
Gb-440 440 MH7 Base Vernical 99 95
GT-144 2 ."'-{"'.E" Base Verlical 115.95
GE-144R :':' Base Vertical 8795
MO-1/M0-2 Masts 21 30
BM-1 Elu"'“"-f' M ot 14 95
MOBILE RESOMNATODRS Standard Super
10 and 15 meter 1195 § a5
20 meters 15 & 21 BS
EaE-ar: 40} meters 17 95 £9.95
75 meters 19 a5 36 95
HY-GAIN ANTENNAS

J915 THTDX 7-#e 10-1520m CALL
3935 TH5DX 5-¢le 10-15-20m CALL
3955 Explorer 14 10-15-20m CALL
2035 J-element 2-meter Beam CALL
2085 8-element 2-meter Beam CALL
2145 14-glement 2-meter Beam  CALL
BNBE Beam Balun CALL
V25 2-meter Vertical CALL
VA4S 440 MHz Vertical GalLl
MORE ANTENNAS

AVANTI HM 151.3G 2m On-giass . 32,50

LARSEN LM-150 5/8 Mag Mount 39,95
BUTTERNUT HFBY 10-B0m Vert 119,95
BUTTERNUT HF48 2-gle Beam . 189.95
BUTTERNUT ZMCVS 2m 42.75
VOCOM 5/B-wave 2m Handheld  15.95

ANTENNAS FOR OSCAR

Cushcraft 416TB Twis! 59.95
Cushcralt A144107 10-ele 23.30
Cushcratt A144207 20-sle 76 95
Cushcraft ADP1 Package 149 95
KLM 2m-14C 2m 14-gle Circular . 88 .95
KLM 435-18C 18-ele Lo Potar . 171118
KLM 2m-22C 22-ele Circ 2m 109 00

Unarco-Rohn

Self-supporting lowers:

HBX40 40-feet with Base Call
HEX48 £6-feat with Base Cal
HBXSE 56-fee! with Base Call
HDBX40 Higher load with Base Call
HDBX48 Higher load with Base Call

Other BX. HBX. HDBX in stock

Guyed foldover lowers:
FK2558 58-feet, 256 94000
FE4554 54-leet, 450G 1296.00
Other sizes al similar savings
Foldovers shipped freight paid
10% higher west of the Rockies

Straight Sections:

206 Straight Section 39,95
2506 Straight Section 49,85
456G Stralght Section 110.95

Complete Tower Packages:

256G 45G
4D’ Call Call
a0° Call Call
60" Call Call

Each package includes lop section, mvd
section, base, rotor shelf, guy brackels
guy wire, turnbuckles, egurlizer plates
guy anchors, cable clamps, [himbies
Ask about substifutons angd Ccustom
designs. Tower packages are shipped
fresght cobect FOB our warehouse

HY-GAIN TOWERS

HE,_L'-":‘: AT-te=l 1al CALL
HGS25S 52-1eet tal CALL
HGS4HD 54-feet/higher load CALL
HG7HD 6l-te ET-"Fgﬂl‘:"‘ \aa0 CALL
Droer Hy-Gan fower, Hy-Gan antenng

and Hy-Gan rotor and recerve

ireg sRIpping on a

e

W3b 36-feet tall 540 00
WT51 51-teel lall 929.00
LM354 54-feel/higher load 1575.00

Shipping not included. Shipped direc!
from factory fo save you monay

PHILLYSTRAN CGALL
CABLE BY SAXTON

ABZ213 Mil Spec 23 /11
RGA/U Foam 95% Shield 2oV 1
8-wire Rotatar 2 #18, & #27¢ 17
Mini-8 95% Shield 1301
Cablewave Hardline CALL
ROTATORS

Diawa Rotators available CALL
Alliance HD73 119 85
Hy-Gain Ham IV CALL

Hy-Gain Tailtwister T'X CALL
Hy-Gain Heavy-duty 300 CALL
Kenpro KRS00 Elevation Rotator 199 95
Kenpro KR5400 armth/eleval 379 895

MIRAGE

BZ3A 2m Amplifeer £-30 120 .95
B1016 2m Amplifier 10- 160 749 95
B3016 2m Amplifier 30- 160 218 45
D1010 10-100 Amp for 430-50 = 299 95
D1010N UHF Amp/N conneclors 299 55
B215 2m Amp: 2 in, 150 out 249 95
A1015 6m Amp: 10in, 150 out . 2b%9 85
AMERITRON HF AMPS
ATR15 Ant Tuner 1500 watt Cail
ATR10 Ant Tuner 1 kW {;all
RCSB Remole Coax Swilch Call
NEW AL1200 1.5 kKW Amp Call
NEW ALBOA 1200 watt Amp Call
ALB4 HF Amp 160-15 . : _Call
AMP SUPPLY

LA 1000A 160-15m Amp A Call
LK 500ZBNT HF Amp no tune .Call
AT 1200A 1200 PEP Tuner Call
LK 500ZC 2.5 kW hipersil Call

Call for Models
and Price Quoltes

HAL

DAIWA
LA-2065R 2m Amp. 5in. 60 out 12595
LA-2035R 2m Amp with preAmp 74

VOCOM AMPLIFIERS

2 walls in, 30 walls out 2m Amp . 64.95
2 walts in, 60 watls out 2m Amp 107.85
2 watls in, 120 watts out 2m Amp 169 .95

Z00mW in, 30 watts out 2m Amp B4 95
KENWOOD 11922 2kw CALL
RF CONCEPTS AMPS

RFC 2-317 2m 30 in/ 170 out 238 95
RFC 2-417 2m 45 /170 ou! 236.95
RFC 2-117 2m 10 in/170 out 268.95
AFC 2-217 2m 2 in/ 170 oul 268.95
HFC 2-23 2m 2 in/ 30 out 99.95
AFC 3-22 220 MHz 2 in/ 20 out 0a a5

BENCHER PADDLES

Black /Chrome 51.95/61 95
B&W

375 b-position Coax Switch 25.95
376 5-position Coax 'j*uf.f' 25.95
475 1 kW Low Fass Filler £49.95
593 3-posilion Coax Swilch 29.95
595 B-position Coax Swilch 2895
AF 10 5-band Apartment Anténna 39 95
370-15 All-band Dipole Antenna  129.95

-({Jther antennas In stock—

DAIWA

CN-520 Meter 69.95
NS-660A SWR/Watt Meler 134 95
CN-630 Meter 126,00
CN-T208 2kW HF Watt Meter 120.00
CNW-419 Antenna Tuner 500 W 174.95

CNW-518 Antenna Tuner 2.5 kW 279.495
CNATOM SWR/wl mitr 3 5150 MHz 64 .95
CS201 2-position Switch 21.95
CS401 4-position Switch 64.95

TELEX HEADPHONES

Procom 350 uitra hght sat o8 .95
Procom 250 soft phone/ make iZ.90
Procom 450 padded phones 35.50
Procom 400 desk mike 49 495
Procom 460 padded phones 7. 20
SWL-610 ligh! headphone 8.75
C-610 light heacphone j a5
Others in stock Please Call

BIG DISCOUNTS

MFJ PRODUCTS

gE98 3 kW Antenna Tuner 2949 95
9628 1.5 kW Tuner switch/mater 189 95
949C 300-watt Deluxe Tunar 129.95
9410 300-watt Tuner swch/mater B9 895

1020A Active Antenna 72.95
202B Noise Bridge 80.95

7528 Dual Tunable SSB/CW Filter 79.95
Keyers—407, 427, 484 CALL
Other MFJ products in stock CALL

For Orders and Quotes Call Toll Free: 800-336-4799

In New England (except NH) Call 800-237-0047

In Virginia Call 800-572-4201

AMPHENOL CON HEETﬂHS

BI1SP PL253 siiver 1

B31SP 1050 Nicke! PL259 0 '35
BZ261 Type N RGE 250
2900 S0239-8NC 299
3112 BNC RGSS 1.35
3112 BNC RG58 1.25
83185 Reducer RG58 0.25
83168 Reducer RG59/mini B 0.25
B3 1R UHF panei 0.79

Special giscounts on 100-pvece purchases

nL.;;}EL'EIu: TRON|
ALINCO RADIOS
POWER SUPPLIES

AMPLIFIERS
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Dynarmte

Discovery

Communications Specialists’ latest

excavation brings to light yet another
dynamite discovery—our new dip switch pro-
grammable SD-1000. No need to tunnel your way
through Two-Tone Sequential decoding any-
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a 1000-call paging system with
+.2Hz crystal accuracy. The EEPROM on-
board memory can even be programmed for cus-
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and horn. The SD-1000 can

also generate CTCSS and decode

Two-Tone Sequential. Its miniature

size of 2.0" x 1.25" x .4" 1s no minor

fact either, as it5s a flawless companion

for our PE-1000 Paging Encoder. We

ensure one-day delivery and our one

year standard warranty. Tap the rich vein of

Communications Specialists and unearth the
SD-1000 or other fine gems.

COMMUNICATIONS SPECIALISTS. INC.

B 426 West Taft Avenue + Orange, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420
Entire U.S.A. 1-800-854-0547

CIRCLE 10 ON READER SERVICE CARD



should be enclosed in either an
insulated plastic cabinet or a
grounded metal one.

If you want to use your comput-
er cassette relay for control, con-
nect the relay to ground and point
A. The pull-up resistor at A nor-
mally keeps Q1 ON so that point B
is LOW and the relay stays in the
normally closed condition. Pulling
point A to ground by activating the
computer relay (a MOTOR ON com-
mand with the Color Computer,
for example) will turn Q1 OFF: B
will go HIGH and the relay will pull
in, activating the load—usually
the tape recorder.

The diode across the relay coil
can be virtually any silicon type
(rectifier, etc.) and is used to sup-
press the voltage spike that devel-
ops when K1 is deactivated. If you
would like to switch the system
ON with an active TTL LOW, sim-
ply connect to point A. If you want
to switch ON with a TTL HIGH,
leave out Q1 and the resistor to A
and connect to point B.

Multiple Events

If you have taken the big jump
from having your computer print
out on/off times to actually doing
the job, you are well on your way
to multi-event capability. Since
the computer has already done
the orbital predictions for a single
day, there is no reason why, once
recording for a specific day is
complete, it can't jump to the next
day and repeat the process.

The only limit to the number of
passes you can record in this way
is the capacity of your tape sys-
tem. Add some I/O control to
switch frequencies and the ability
to keep track of more than one
spacecraft at a time and suddenly
you can be up to your elbows in
satellite pictures at the end of a
day, let alone a week!

That kind of capability can also
be had with even less effort and
without dedicating a computer to
the task if you desire. Let's go
back to the basic single-event
timer and see what can be done to
get additional pictures.

A single-event timing system
can obviously be set to capture a
range of pictures if you set it to go
on at a time just prior to a se-
quence of images and off just after
the end of a sequence. Although
such an approach will produce
good results with something like
the block of 1800Z prime IR and
visible-light images each day
from GOES, fully half the tape or
more would represent the dead
carrier intervals between picture
transmissions.

Date

Spacecraft
Orbit Number

Eq. Crossing Time (UTC)

Nodal Period (Min.)
Frequency (MHz)

rely on more current sources.

Longitude Asc. Node (Deg. W.)

projected two months in advance
due to deadline considerations. Accumulated errors due to un-
compensated orbital decay and other anomalies result in expec-
tation of errors up to two minutes and possibly as many degrees
in terms ufﬂmnmssingdalaandpussiblaamauchangasinﬂm
indicated period. Users requiring precision tracking data should

These orbital parameters are

01 June 1987
NOAA-9 NOAA-10
12704 3645
0000.19 0039.27
132.84 76.32
102.0638 101.2979
137.62 137.50

Table 1. TIROS/NOAA orbital predict data.

These tape-wasting ‘‘gaps’’
can be eliminated by adding a
tone-detector circuit to the sys-
tem as shown in Fig. 2. The actual
lone detector is a 567 PLL chip
used in virtually all touchtone™ de-
coder circuits and also in time-
base circuits.

The vco control is adjusted with
a sample of the satellite subcar-
rier signal at point S. Set the
control for the steadiest possible
ON indication of the LED indica-
tor—a point somewhere near
midrange on the pot. The LOW at
pin 8 of the 567 could be used to
trigger the control circuit of Fig. 1
directly and thus cause the re-
corder system to come on when-
ever a satellite subcarrier was
present, but this would present
some practical problems.

Momentary interruptions in the
subcarrier signals (such as typi-
cally occur right after the start
tone in the case of WEFAX weath-
er charts), extremes of subcarrier
modulation, or temporary losses

of signal due to a fade or interfer-
ence in the case of polar orbit op-
eration would cause unnecessary
cycling of the recorder. To elimi-
nate this problem, a 555 is wired
as a missing pulse detector with a
time delay determined by the val-
ue of RT.

For WEFAX, where loss of the
subcarrier will be rare and of short
duration, a time delay of about 5
seconds will suffice. Polar-orbit
Operations require a longer de-
lay—about 30 seconds being use-
ful in practice. Values for 5- and
30-second delays are shown in
the schematic.

The 555 will trigger the recorder
control relay whenever the tone
detector line (pin 8) of the 567
goes LOW and will keep the
recorder activated as long as the
tone detector line does not stay
HIGH for longer than the delay
value established by RT. Simply
connect point B of Fig. 2 to point B
of Fig. 1 to control the relay cir-
cuit with the 555 output. Q1 and

f‘ml\ﬂ.ld

CAPACITOR KEY:-

a= ALUMINUM ELECTROLYTIC
m=MYLAR

d=DISC CERAMIC

t= TANTALUM ELECTROLYTIC

;l;\q..?f e =
TOIM VCO 5 5ec - 470k

30 sec = 3.3 MEG

Fig. 2. Tone decoder/delay.

the resistor to point A can be left
out of the Fig. 1 circuit for this
application.

Loss of subcarrier lock short-
er than 5 seconds for WEFAX or
30 seconds for polar orbiters
will not cause the recorder to shut
down. Your basic digital timer
can be used to control power to
the tone detector/delay circuit
and, if set for a block of WEFAX
frames, will enable all frames
o be recorded. The only blank
lape will be the 5-second delay
following the end of each WEFAX
transmission!

The use of the relay circuit with
polar orbiters is equally flexible.
If you have worked at all with
tracking programs like the WSH
PREDICT program, you realize
that for any particular spacecraft
there is a pair of "‘best pass
windows'" representing approxi-
mately one hour on either side
of the time for a nominal over-
head pass.

If NOAA 9 passes overhead at
approximately 3 p.m. local time,
the best pass “window" will ex-
tend from 2 p.m. until 4 p.m. If the
digital timer is set to activate the
relay circuit, the best pass of the
afternoon will be recorded without
your having to know exactly when
it will occur!

If your receiver is a scanner,
simply set it to cycle through all
the potentially useful channels
and widen the recording '‘win-
dow’’ to anything you want. Noth-
ing will happen if a channel tem-
porarily locks up with intermod or
other interference, but should the
system lock on a valid satellite sig-
nal, the tone relay circuit will
cause it to be recorded. You will
get bits and pieces of marginal
passes with this approach, but
you will also get the prime passes
of any spacecraft your system can
receive!

You will want to set the squelch
control carefully so that it will not
trigger too often in the absence of
a signal, lest it latch up on an emp-
ty channel that happens to have a
bit of rf garbage present, nor do
you want it to close and start scan-
ning when a signal is present. In
any case, it is a simple approach
that should net you lots of interest-
Ing daylight passes while you are
away earning the money to pay for
all of this!

For those of you with an adven-
turous spirit, you may want to use
a tone decoder system like this to
trigger the scanning on your sys-
tem. With most scanners, the out-
put of a noise amplifier is used to
generate a control voltage such
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that when the channel has mini-
mal noise (outside of the audio
passband), scanning will stop. If
there is noise present (indicating
an empty channel), the system will
scan past that frequency.

There is no reason why the cir-
cuit in Fig. 2 cannot be modified to
control the scanner based on the
presence or absence of a 2,400-
Hz tone! In this way, your system
will seldom lock on intermod or
other interference but will simply
keep scanning until a valid satel-
lite signal is present!

Although much of the previ-
ous discussion has focused on
the operation of a tape-record-
ing system, similar approach-
es can be used to control your
imaging system directly. The
WSH scan converter, for ex-
ample, requires a valid 300-Hz
start tone when in the automatic
WEFAX mode.

If | want to display a particular
frame in the daily schedule, | sim-
ply have to set up a timer to control
the audio input to the system so
that a signal is routed to the scan
converter just prior to the frame
of interest. The timer can then
be used to break the audio con-
nection when the frame is com-
plete. The scan converter will hold
the image until the input connec-
tion is either manually or automat-
ically restored. A similar approach
can be used for a FAX recorder
that has provisions for automatic
printing.

Picture of the Month

This month's image comes
from a real live reader—in this
case, Mr. Doyle Hauschulz NOAB

Photo A. An example of full disk IR imagery using the FAX circuit from

the second edition of the WSH.

of Sapello, New Mexico. Doyle
has access to GOES TAP, a ser-
vice where GOES products are
distributed over high-grade land-
lines using 120-lpm FAX, and he
printed this example of full disk IR
imagery using the FAX circuit

from the second edition of the
WSH (essentially the same proj-
ect is also in the current third
edition),

My choice this month was
based on three factors. First,
Doyle did an excellent job in

constructing the FAX recorder
as evidenced by the quality of the
reproduction. Secondly, most of
us rarely get to see any of the
formats used by GOES TAP, so
take a gander at some full disk
imagery! Finally, the image is edu-
cational, quite aside from the
weather.

Note that the earth disc is
stretched vertically. Doyle's drum
is a bit too narrow to yield the cor-
rect aspect ratio with this service,
so each line is a bit short, yielding
the “‘stretched’™ appearance in
the vertical axis.

This could be corrected by
slowing the carriage drive motor
or changing the threaded drive,
but this would degrade vertical
resolution due to overlapping
lines unless a smaller stylus wire
were used. The alternative is 1o
use a drum with a larger diameter.
That is the simplest alternative
and the next item on Doyle's
agenda!

As | noted with the opening
column, | welcome such reader
submissions, but | haven't been
getting much from you folks. The
pictures don't have to be per-
fect—just pretty or interesting. If
they are both, | am almost cer-
tain to use them! | can't promise
to use everything that | get, but it
is certain | will never use what |
don’t get!

Note

References to the WSH refer to
the third edition of the Weather
Satellite Handbook, available
from yours truly for $12.50 plus $1
shipping and handling in the U.S.
and $2 elsewhere.

MIRACLE

B
FLUXLESS BRAZING ROD » 18" LONG

FLUXLESS ALUMINUM BRAZING WITH A
PROPANE TORCH or OXYACETYLENE!

<

BHAZE ALUMINUM AS THIN AS
AN ALUMINUM BEVERAGE CAN!

FABRICATE-REPAIR-MAINTAIN — ALU-
MINUM & ZINC ALLOYS — RADIO & TV
ANTENNAE — BOATS — BOAT PROPEL-
LERS — AUTO RADIATORS — DIES —
CRANK CASES — GRILLS — AIR CONDI-
TIONING SYSTEMS — FARM & DAIRY
EQUIPMENT — IRRIGATION PIPES —
STORM WINDOWS & DOORS — UTEN-
SILS — HARDWARE — MODELS — MAY
BE NICKEL OR CHROME PLATED AFTER
BONDS COPPER TUBING TO ALUMINUM
AND CAN BE USED TO MAKE REPEATER
CAVITIES. — ONLY YOUR IMAGINATION
LIMITS YOU TO ITS USES!
THOUSANDS OF SATISFIED CUSTOMERS.

PROPANE
FUEL

e
TO CROER 24 16 MIRACLE RODS” Send check o money ordey Gaithersburg, MD 20877
ing and in US ) to MIRACLE
Post Office Box 791, Glasgow, KY AZ141. VISA & MASTERCARD (301)840-5477 W5YI-VEC
. ACCEPTED (Give no. and exp_ date) P.O. Box #10101
UPS OROERS CANNO T BE DEL/IVERED T0 POST OFFICE BOXES, PLEASE GIVE PRICES DO NOT INCLUDE SHIPPING ¢ 75207
ADORESS Wris ORI Asel, PRICES SUBJECT TO CHANGE Dal_lra&, T:'t 72207
IF THE ROD FAILS TO FLOW ON ALUMINUM, VISA, MASTERCARD, OR C.0.D. (817) 461-6443
e orprest o e UPS C.0.D. ADD $2.00 PER ORDER

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX"

Part No. Description Price
PL-258/USA UHF Male Phenabic, USA made $.50 T T
83.1SP.1050  PL-253 Phenolic. Amphenoi 15 As of 1984, all ham radio license thl[njlj, 1S
83822 PL-258 Tefion, Amphenol 145 handled by the amateur radio community itself.
PL-253ST UHF Male Silver Teflon, USA 1.30 Teams of three Extra Class volunteer examiners
UG-175 Aeducer for RG-58 20 ; . icense uperade
UG-178 Reducer for RG-50 & MINI & 20 |VE's) can now conduct all ham lice Pg
examinations. Ly
UG-210 N Maie RG-8, 213, 214, Amphenol 295 Administering Technician through Extra Class
A 10N N Maie RG-8. 213, 214, Kings 375 examinations is no harder than administering
by ::SE?IE EE:.:S?:;: B.rui Hﬂf > 150 Novice examinations — which VE's have done for
UG2ID/9913 N Male for RG-S with 9913 Pin 395 decades. We offer. . .fastest VE accreditation,
UG-21B/9913  NMale for RG-8 with 9313 Pin 475 complete instructions, immediate testing 5 WHE
i NMate Io SO-239, Teflon LUSA .00 ing fees (expense reimbursement] shared wit
UG-8 N Female to PL 259, Teflon USA 5.00 {eSting {ees [Cxpe

“THIS LIST REPRESENTS ONLY A

T Rt e SN g D are an Extra Class amateur and serious about con-
THE R.F. CONNECTION ducting periodic amateur radio examination ses-
213 North Frederick Ave. #11 sions in your area so that others may upgrade

ESTABLISH A HAM TESTING
CENTER IN YOUR AREA

the VE team i
Send an SASE today for a VE application if you
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Andy MacAllister WAS5ZIB
2310 Romayor Court
Pearland TX 77581

SOURCES OF INFORMATION

“Where can | find more infor-
mation on the amateur satellite
program?’ In all the letters and
phone calls I've received since
starting this column in January,
that question has been asked
more times than any other.

Where can you find more infor-
mation? In previous columns, |
have mentioned The Satellite Ex-
perimenter's Handbook by Martin
Davidoff K2UBC and the AMSAT
nets on 75 and 20 meters. (See
Table 1 for a current listing of
AMSAT nets.) Now l'll tell you
about various organizations, mag-
azines, books, and computer
bulletin board services, both on
the air and via twisted pair, where
you can find more in-depth infor-
mation.

Organizations

AMSAT NA, the Radio Amateur
Satellite Corporation of North
America, is your best all-around
organization for information on
the satellite program. Member-
ship is $24 per year here in the
States and $26 overseas. You can
write to AMSAT NA at PO Box 27,
Washington DC 20044, or call
(301)-589-6062 during business
hours. Payment via MasterCard,
VISA, or personal check is accept-
ed. For those outside the U.S.,
drafts must be in American dollars
drawn on a U.S. bank.

New members will receive the
Beginner's Guide, a rather thick
publication filled with data and in-
formation on setting up your sta-
tion and how to find and communi-
cate through the satellites. You
will also receive a handout on Fuji-
OSCAR 12, the latest trinket cata-
log, and a computer software
availability listing from the AM-
SAT Software Exchange.

Members also receive the Ama-
teur Satellite Report every two
weeks. This newsletter incorpo-
rates material from the AMSAT
nets, orbital predictions from
NASA, and feature articles cover-
ing many topics of interest to both
the newcomer and old hand alike.
Overseas members can receive
ASRvia airmail if desired. Contact
AMSAT NA for details.

While several membership ser-

vices are available to anyone,
members receive discounts on
satellite-tracking software, can
participate in achievement pro-
grams and receive AMSAT award
certificates, and know that their
membership fees help pay for new
satellites.

Another stateside organization
supporting the amateur satellite
program is Project OSCAR of Los
Altos, California. They publish the
JAS-1 Satellite Handbook and the
Amateur Satellite Orbital Predic-
tions book. The first book is about
50 pages long and full of informa-
tion on the Japanese hamsat pro-
gram along with technical specifi-
cations on FO-12.

The orbital predictions book
contains equator crossing data
for UoSAT-OSCAR 9, UoSAT-
OSCAR 11, Fuji-OSCAR 12, RS5,
and RS7 for all of 1987. This data
is quite useful if you are using
manual satellite-tracking systems
like the Oscarlocator package
from the ARRL or the Satellipse
from ZRO Technical Devices.
Some of the older computer track-
ing programs also require this
type of input.

The publications are $10 each
from Project OSCAR, PO Box
1136, Los Altos CA 94023. They
also carry a few software items
by James Miller GEBRUH that
have been adapted for Com-
modore, Radio Shack, and IBM-
PC computers.

Several organizations support-
ing the development of space
satellites for amateur radio com-
munication exist overseas. To
simplify matters, | will not discuss
those with publications written in
languages other than English,
though organizations like AM-
SAT-DL of West Germany provide
much of the insight, funding, and
drive behind hamsat activities.

A very prominent arganization
is AMSAT-UK. They are affiliated
with the Radio Society of Great
Britain and publish OSCAR
NEWS bimonthly. It is the official
journal of AMSAT-UK for all who
use OSCAR satellites. To join
AMSAT-UK, request a current ap-
plication form from the Honorary
Secretary, Ron J. C. Broadbent
G3AAJ, 94 Herongate Road,
Wanstead Park, London E12
S5EQW, England.

A minimum donation of £17.50
(about $29) is requested of over-

Mat Description Day Time Freq totes
International

AMSAT International Sunday 1900 UTC 14.282 MHZ

AMSAT International Sunday 1800 UTC 21.280 1
AMSAT South Pacific Saturday 2200 UTC 14,282 4
Natianal

AMSAT UK Sunday 1016 local 3,780

AMSAT UK Mon & Wed 1900 local 3,780

SA AMSAT Sunday 0800 UTC 14,280

SA AMSAT Sunday 0800 UTC T.080

AMSAT VK Sunday 1000 UTC 3.685 3
Regional

AMSAT NA East Coast 75 M Wednesday 2000 EDT 3. 840

AMSAT MA Mid-America 75 M Wednesday 2100 COT 3. 840

AMSAT NA West Coast 75 M Wedne=day 2000 PDT 3.840

Local

USA

Los Angeles 2 M Wednesday 2000 local 144 144

Los Angeles 2 M Daily 0730 local 144, 144

AMSAT South Pacific/LA Sunday 2200 UTC 144144 4
Cant Cal OSCAR AMSAT Net  Tuesday 2000 local 147.150 B
Esst Coast 75 M/NYC Tuesday 2000 local 144.280 6
Colorado AMSAT Net Wednesday 0300 UTC 147.225

Houston Arsa AMSAT Net Tuesday 2200 local 145 . 450 T
Chicago Arsa AMSAT Net Wednesday 1930 local 1456 . 880 8
Miami Ares AMSAT Net Tuesday 2000 local 148 925 )
South Africs

SA AMSAT Sunday 0900 UTC 145,650

K

England: Brighton Ares Sunday 1915 local 144 _280
Scotiand: Paisiey Daily 0%00 local 144625

Notes :

1. Net Inactive. Resctivation when conditions improva.

2. This net may return to 21,280 MHZ as conditions dictate.

3. Back-up fregquency is 7.084 MHI.

4, Links to 443 525 MHZ, 146.655 MHZ and 223.720 MHZ.

5. Two-meter simulcast of HF net by WBSP.

6. Two-mater simulcast of HF net by WAZLOQ.

7. Back-up freguency is 146.700 WHI.

B. PL 1B reguired for access.

€. HRebrosdcast of East Coast 75 M nat.

Table 1. AMSAT information services worldwide—voice nets.

seas members. Getting a draft
payable in foreign currency is usu-
ally quite easy from any major
U.S. bank. Payments can also be
accomplished by direct bank
transfer. Ron can provide the
details.

AMSAT-UK has many items,
computer programs, books, and
circuit boards for various proj-
ects available to members. Prices
on these items are 25 percent
lower for members than for non-
members.

From Down Under, AMSAT-
Australia provides its members
with a very informative newsletter,
written by National AMSAT coor-
dinator Graham Ratliff VK5AGR.
Graham is also one of the ground
control stations for AMSAT-
OSCAR 10. Regular contributors
to their publication include James
G3RUH and lan Ashley ZL1AOX,
another prominent AO-10 ground-
control station.

Subscription rates for us here in
the States are $30 Australian
(about $21.80) per year. Address
all correspondence to AMSAT-
Australia, GPO Box 1234, Ade-
laide 5001, Australia. One state-
side ham who subscribes to allthe
overseas salellite-oriented publi-
cations places AMSAT-Australia
at the top of his list.

One last organization that pub-
lishes an English newsletter is
Southern Africa AMSAT. They

have been instrumental in the de-
velopment of some of the space-
craft antenna systems for Phase
3C. They have recently agreed to
work on antenna designs for
Housat 1. the first packet satellite
under development in Houston,
Texas, by the Packet Technology
Satellite Experiment group.

Membership in SA AMSAT is 50
rands (about $25) per year for
overseas members. Their ad-
dress is SA AMSAT, PO Box
13273, Northmead 1511, Repub-
lic of South Africa. All exchange
rates are approximate and subject
to change.

Magazines

Obviously 73 gets top billing in
this category. Satellite interest
runs high among the editors and
management of the magazine. |
am hoping for an issue dedicated
solely to the satellite program in
the future. No further details are
needed concerning 73 and the
satellite program. Just keep on
subscribing!

From the ARRL, we have four
periodicals of interest to satellite
fans. QST provides the column
“Amateur Satellite Communica-
tions” by AMSAT NA President
Vern “Rip"" Riportella WA2LQQ.

The 1987 ARRL Handbook
devotes an entire chapter to the
amateur satellite program. This
material is an improvement over
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Fig. 1. AMSAT NA member certificate.

the 1986 information. Much of the
content is recent and includes pic-
tures of some rigs that work well
for satellite operation.

The ARRL also publishes QEX,
which incorporates the ARRL Ex-
perimenters’ Exchange and AM-
SAT Satellite Journal. Although
the articles are rather technical,
the material is thought-provoking
and, at $8 per year for AMSAT or
ARRL members, is not expensive,

The ARRL Letter is a biweekly
publication that occasionally cov-
ers important hamsat news and
events. It is available to ARRL
members for $19.50 per year.

The Radio Society of Great
Britain has a satellite column by
Bob Phillips G41QQ in its gen-
eral-interest ham magazine, Ha-
dio Communications. Member-
ship in the RSGB is $23 per year
through the ARRL.

Another British publication with
a lively satellite column is Practi-
cal Wireless. Pat Gowen G3IOR
provides data on all facets of ama-
teur satellite communications in
his column. He also writes occa-
sional feature articles to augment
the column. Pat is a former Direc-
tor of AMSAT NA and is active on
every communications-type ham-
sat. Subscription rates are £15
(about $24) payable by bank draft
to Practical Wireless. Mail to The
Subscription Dept., Farndon
Road, Market Harborough, Leics,
England.

Other foreign magazines with
regular amateur satellite contribu-
tors include Amateur Radio from
the Wireless Institute of Australia,
with VK5HI supplying the satellite
information, and Break-In from
New Zealand. Irving ZL1MO pro-
vides the input for them.

UPGRADE
AMATEUR

Apple Dos 3.3.
NOVICE-—%24.95

EXTRA---$34.95
Each Sold Separatel

RADIO LICENSE

Let your computer test you before the
license examination. FCC Amateur License
Pool Questions. Complete multiple choice
answers. Computer generated questions.
Keeps running score (percentage) so you
know how well you are doing. User friendly.

For IBM PC/XT/AT and PC "look alikes”

using DOS 2.1+ also Apple li+, lle, & lic
having 128K of memory using ProDos or

TECH/GENERAL---$34.95
ADVANCE---$34.95

y. Add $1.50 for ship-
ping & handling. Phone orders - Visa/MC.
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Fig. 2. AMSAT-UK member certifi-
cate.

Virtually all ham radio maga-
zines have carried articles on
the amateur satellite program at
one time or another. For those
that do not support a regular
column, it is easier and less ex-
pensive to check for good articles
in library copies rather than trying
to buy everything that hits the
street.

Books

In addition to Satellite Experi-
menter's Handbook, published
by the ARRL and available from
AMSAT NA for $10, consider The
AMSAT-Phase Il Satellite Opera-
tions Manual. It was prepared
by AMSAT NA and published by
Project OSCAR. This document
iIs loaded with figures, tables,
tracking information, and even
some computer program listings
for Radio Shack and IBM-PC com-
puters. As a “cookbook,” it is a
useful tool for the serious satellite

enthusiast as well as for the new-
comer. AMSAT NA has this vol-
ume for $15.

Two older books worth looking
for include OSCAR: The Ham Ra-
dio Satellites by Dave Ingram
K4TWJ and OSCAR Amateur Ra-
dio Satellites by Stratis Cara-
manolis. Although these two
books were published before
1980, they provide excellent infor-
mation on orbital mechanics and
the basics of satellite communica-
tions for hams.

BBSs

Computer bulletin board sys-
tems provide AMSAT groups with
a fast and accurate medium for
information exchange. Dr. Bob
Diersing NSAHD performed the
duties of system operator on his
hamsat-oriented system for some
years. Today AMSAT Vice-Presi-
dent of Operations Ralph Wallio
WORPK keeps the information up-
to-date from lowa with an open
BBS at (515)-961-3325. Its pur-
pose is to inform AMSAT mem-
bers of the latest news items con-
cerning the amateur satellite
program.

Another CBBS in Texas is run
by Jeff N5ITU at (214)-340-5850.
AMSAT NA is currently compiling
a list of packet radio bulletin
boards that regularly carry AM-
SAT News Service bulletins.
Watch this column for the listing
when it is completed.

The amateur radio satellite pro-
gram is not a secret. The informa-
tion is out there waiting for you.
Pick up a few books and publica-
tions for those moments when the
bands are quiet and waich this
space in the months to come!

' MOVING?

Subscription
Problem?

Call our toll-free number:

1-800-227-5782

Monday through Friday
9 a.m. through S p.m. EST

lllinois residents add 7% sales tax,

DIAMOND SYSTEMS,INC.
Box 48301 NILES,IL.60648 (312)763-1722
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University Microfilms International

300 North Zeeb Road
Dept. PR

Ann Arbor, M| 48106
USA

Please have your mailing label
in front of you, as well as your
cancelled check or credit card
statement if you are having
problems with payment.

18 Bedlord Row
Dept. PR

London, WC1R 4EJ
England




WESTOCK:

AEA, ALINCO, AMP SUPPLY CO.,
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DEHLI
TOWERS, DIAWA, HEIL, HUS-
TLER, ICOM, KANTRONICS, KEN-
PRO, KLM, LARSEN, MFJ,
MINI  PRODUCTS, MIRAGE,
MOSLEY, NYE VIKING, SOMMER,
SONY, SPIDER ANTENNAS,
TEN-TEC, TELEX HY-GAIN,
EEEBH WSE DOCKING BOOSTER,

“*I learned all of my code and theory while
driving to and from work, it was easy.’’

If you don't have time to read books & lake notes at
home for the theory exams or spend hours copying code
practice you can learn them by simply listening at your
leisure. You will laarn not only the exact questions and
answers on your 1est but the detailed theory behind each
one. You will thoroughly understand what you are being
asked and why the answer IS Cormect

New Nowice, New Technician/General, Agvanced, Extra
Theory courses on audio cassettes. $19.95 ea.

Learn code non stop all the way from scraich through
Novice 1o Extra class speed (0 to 23 words per minute)
with one course. Code is learned at 2 high rate with wide
spacing between characters. A completely structured
course which will take you in easy steps to your license
class speed. Simply listen at your feisure

Code course on audio cassettes. $19.95
VEC type code General or Extra Exam tape C90 §7.95 ea.

Shipping 3.00 per theary or code course, Exam lapes
$1.00. Check, MO, Visa or MC. Courses shipped same
day received,

AMATEUR RADIO SCHOOL KBGMT
Jerry Ziliak KBEMT (7 years instructing students)
2350 Rosalia Drive, Dept. B, Fullerton, CA 92635

(714) 990-8442
CIRCLE 288 ON READER SERVICE CARD

UPS SERVICE TO THE US MARKET

COM-WEST RADIO SYSTEMS

8179 Main Street
Vancouver, BC Canada V5X 3L2

(604) 321-1833
Credit Allowed For Toll Calls

CIRCLE 149 ON READER SERVICE CARD

AUTO-KALL AK-4
THE ALL-IN-ONE DTMF DECODER

& SELECTIVE CALLING MODE 2. 3 or 4 thgit personal-call, group/all-call. call up all urets and up to 15
groups. each AK-4 can respond to smy or ail greup calls « Laiched group call output e LED personaf-call,
group-call and power indicators » Variable timed output can be used with on-board relay to fum on a

ROk B

» REMOTE CONTROL MODE: Locking/unlocking code can be programmed with ditterant tirst digits, 1 &
® 123 10 unlock, #123 to lock = 2 independently setable/resetable lajched outputs & 2 momentary
outpuls = On-Board SPOT Ralay can be used with any output « High quality XTAL controlled decoder

chip o Anti-lalsing wrong number reset Circutry o Low power CMOS chips
AK-4W - Wired/Tested Boards - $89.95 (Plus $2.00 Shipping/Handling) E«\A uro KALL AK-4
MoTron ELecTronicS

AK-4K - PCB Kits 68.95 (Pius $2 00 Shipping/Handling)
AK-4H - Hardware Kit 29.95 (Plus $2 .00 Shipping/Handiing)
(Hardware: enclosure, speaker, spacers, switches, jacks, LED holders) 695 W. 21st Avenue
Eugene, Oregon 97405
Tel: (503) 687-2118

NET-KALL NK-1 THE ECONOMY DTMF DECODER
Ea TLX: 650-3157002 MCI

Cad af umts 3nd up 10 15 ndrdua! groups When Inggered. cutpot tums on lor 510 2 S seconds to dree
VISA / Master Card / Check / COD

ol PO ey TIC . OF G Siay O unld Moty mesed
CIRCLE 127 ON READER SERVICE CARD

NK-1W - Wired/Tested Boards - $48.95 (Plus $2.00 Shippmg! Handiing)
NK-1K - PCB Kits 39.95 (Plus §2.00 Shipping!Handiing)
OSCAR MODE-J FILTERS
PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

MMf f{é PSf | |70cm| | 70cm

M VX200 432 [|PreAmp/ | Rx
MMf200-7 $50.00 PSf432 $90.00
(usually sufficient) (for extra protection)

L. @ 145 MHz 0.5dB I.L. @ 435 MHz 0.1dB
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70 dB typ

Send 66 ¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

® SPECTRUM INTERNATIONAL INC. (617) 263-2145
ﬂ P.0. Box 1084S, Concord, MA 01742, USA \....c...\ E

CIRCLE 183 ON READER SERVICE CARD
“When You Buy, Say 73"

e SUPERSCAF »

(A Switched-Capacitor Audio Filter)

SuperSCAF is a versatile switched capacitor filter
for eliminating interference and noise on CW, 55B,
RTTY, AMTOR, PACKET and other narrow band
modes. Extremely steep filter skirts remove adjacent
clutter and noise to enhance weak signal reception and
greatly increase intelligibility and listening comfort.

SuperSCAF incorporates a switched-capacitor
bandpass filter, an economical implementation of
digital filter technology. Extreme sharpness, stability,
accuracy and complete freedom from ringing character-
ize this design approach. Bandwidth is adjustable from a
minimum of 30 Hz to a masamum of 3700 Hz, allowing
optimum passband tailoring under widely varying condi-
tions. Skirt slope is 150 dB per octave (aboul twice as
steep as a good crystal filter], and stopband attenuation is
at least 51 dB. SuperSCAF is connected via the receiver’s
speaker or headphone output and provides 1.5 Watts to
drive a 3.2 to 8 Ohm speaker. SuperSCAF operates from
105to 130 VAC.

SuperSCAF is available as an easy to assemble kit.
No adjustments, calibration, or test equipment are re-
guired, The kit can be completed by most builders in one
or two evenings. SuperSCAF is available for $129.95 plus
$7.00 shipping and handling. Order from AFtronics, Inc.,
PO Box 785, Longwood, FL 32752-0785. Florida resi-
dents should include state sales tax.

AFTRONICS, INC.

P.O.BOX 785
LONGWOOD, FLA 32752-0785

CIRCLE 251 ON READER SERVICE CARD

c. E Claevaland Institute
of Electronics

Accredited Member National Home Study Council

CIE is the world’s largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied |
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-
grams accredited and eligible for VA
benefits.

Cleveland Institute of Electronics
CIE 1 776 East 17th St., Cleveland, Ohio 44114

YES! | want to get started. Send me my CIE school
catalog including details about the Associate Degree

program.

Print Name
Address Apt.______
Ciry State Zip

Age____ Area Code/Phone No
Check box for G.1. Bulletin on Educational Benefits
' [] Veteran [] Active Dury MAIL TODAY!

AARTS

CIRCLE 157 ON READER SERVICE CARD
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_BAR'[ER 'N’ BUY

MILITARY TECHNICAL MANUALS
for old and obsolete equipment. 80-
page catalog, $5. Military Technical
Manual Service, 2266 Senasac Ave.,
Long Beach CA 90815. BNBD45

MARINE RADIO: Marconi Canada
CH-125 synthesized AM/SSB
transceiver, 22 channels on 4, 8, and
12 MHz, 125 Watts, 12 V dc. Never
used, list $1,995, asking $1,495. Stu
Norwood, 70 Rte. 202 North, Peterbor-
ough NH 03458. BNBO47

QSLs o order. Variety of styles, colors,
card stock. W4BPD QSLs, PO Drawer
DX, Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE. Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD,
DXCC Honor Roll Certificate 2-4.
Send for free sample and subscription
information today. PO Drawer DX,
Cordova SC 29039, BNB261

RADIO TRANSCRIPTION DISCS
WANTED. Any size, speed. W7FIZ—
WG, Box 724, Redmond WA 98073-
0724. BNB347

XEROX MEMORYWRITER—parts,
assemblies, boards, manuals. Free
help with service problems. WENTH,
Box 250, Benton AR 72015; (501)-776-
0920. BNB404

HAM TRADER YELLOW SHEETS, in
our 24th year. Buy, swap, sell ham-
radio gear. Published twice a month.
Ads quickly circulate—no long wait for
results. SASE for sample copy. $12 for
one year (24 issues). PO Box 2057,
Glen Ellyn IL 60138-2057. BNB412

QSL CARDS—Look good with top
quality printing. Choose standard de-
signs or fully customized cards. Better
cards mean more returns to you. Free
brochure, samples. Stamps appreciat-
ed. Chester QSLs, Dept. A, 310 Com-
mercial, Emporia KS 66801. BNB434

YAESU OWNERS—Hundreds of
modifications and improvements for
your rig. Select the bes! from 14 years

— — —

of genuine top-rated Fox-Tango
Newsletters by using our new 32-page
Cumulative Index. Only $5 postpaid
(cash or check) with $4 rebate certi-
ficate creditable toward newsletter pur-
chases. Includes famous Fox-Tango
Filter and Accessories Lists. Milt
Lowens N4ML (Editor), Box 15944,
W. Palm Beach FL 33416, (305)-683-
9587. BNB448

TOWER CLIMBING SAFETY BELTS
and accessories. Free specs. Avalar
Magnets W3JVF, 1147 N. Emerson #7,
Indianapolis IN 46219-2929. BNB458

FIND OUT what eise you can hear on
your general-coverage transceiver of
receiver. Join a shortwave radio listen-
ing club. Complete information on ma-
jor North American clubs and sample
newsletter $1. Association of North
American Radio Clubs, PO Box 462,
Northfield MN 55057. BNB464

WANTED: Old Western Electric, RCA,
Telefunken, Mcintosh, Marantz, Dyna-
co, Tannoy, Altec—tubes, amplifiers,
speakers. Maury Corb, 11122 Altwell,
Houston TX 77096; (713)-728-4343.
BNB479

LEARN CODE on your IBM PC (or
compatible), Commodore C-64/128, or
Macintosh. CODE-PRO takes you from
no knowledge to proficient copy.
Specify computer. $10 plus $2 s&h.
Trio Technology, Dept. 861, PO Box
402, Palm Bay FL 32906. BNB490

SIGNAL GENERATORS: HPG06A, 50
kHz through 65 MHz $375; HP608C,
10 MHz through 480 MHz $345;
TS-510A/U, 10 MHz through 420 MHz,
military version of HP60BD $295;
URM-25D, 10 kHz through 50 MHz
$245; URM-26A, 4 MHz through 405
MHz $245; HP616B, 1.8 GHz through
4.2 GHz $375, HP618B, 3.8 GHz
through 7.6 GHz $375; SG-13/U air-
craft VORI/ILS, range 108 MHz through
135.9 MHz and 329.9 MHz through 335
MHz, operates from 28 V dc at 3-1/2
Amps bench power supply or aircraft
battery, ideal for aircraft radio repair
$285. All lab calibrated, satisfaction

type (double-spaced).

Barter 'N' Buy advertising must pertain to ham radio products or services.
|-/ Individual (noncommercial).....
[1Commercial ........ T
Prepayment required. Count only the words in the text. Your address is
free, 73 cannot verify advertising claims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

................... 25¢ per word
................... 60¢ per word

No discounts or commissions are available. Copy must be received in
Peterborough by the fifth of the second month preceding the cover date.
Make checks payable to 73 Magazine and send lo: Hope Currier, 73
Magazine, WGE Center, Peterborough NH 03458.
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guaranteed, have quantity. VISA, M/C,
or check. Add shipping. Phone Bill
Slep (704)-524-7519, Slep Electronics
Company, Highway 441, Otto NC
28763. BNB494

POST CARD QSL KIT—Converts post
cards, pholos to QSLs! Stamp brings
circular. K-K Labels, PO Box 412, Troy
NY 12181-0412. BNB498

CODE PROGRAMS. APPLE/C-64.
37 modes, graphics, menus, wrdprcsr,
etc. Write: LARESCO, POB 2018,
1200 Ring Road, Calumet City IL
60409; (312)-891-3279, BNB507

HOME-BREW PROJECTS LIST.
SASE WBZEUF, PO Box 708, East
Hampton NY 11937. BNB509

VIDEOCIPHER DESCRAMBLING
MANUAL—115 pp.—$27.45 ppd. Oak
Orion—77 pp.—$22.45 ppd. Sateliite
catalog $2. Microtronics, PO Box 2517-
L, Covina CA 91722. BNB513

SUPERFAST MORSE CODE
SUPEREASY. Subliminal cassette.
$10. Amazing mnemonics: Learn
Morse code in 1 hour; Q signals
supereasy; Novice written exam
supereasy! $5 each. Money-back guar-
antee. Bahr, Dept. 73-2, 2543 Temple,
Palm Bay FL 32905. BNB517

DX AWARDS. Need info on any DX
awards, especially lesser known ones.
Check incoming cards for stickers or
award notices. Directory planned for
mid-1987. Ted Melinosky K28V, 525
Foster Street, South Windsor CT
06074-2936. BNB526

COMMODORE CUSTOM/PROPRI-
ETARY CHIPS for the Commaodore 64/
128 etc., elc. Low prices: 6526/6510—
$9.95, 6581—%$12.85, 6567—%514.75,
825100/PLA—$12.85, B701—§7.25,
and many, many others. Ask about
user groupfquantity pricing. . .Just
released from Australia, “"The Com-
modore Diagnostician,” a laminated
chart for diagnosing faulty ICs. $6.95
p.p. ... HD Power Supply for the C-64
$29.95. . ,Want us to fix your compul-
er? We will send Federal Express the
same day you call, pay for return
postage, fix your computer within
72 hours for a low flat rate of
$59.95__ . Call toll free (800)-642-7634
(outside NY) or (914)-356-3131; Kasara
Microsystems, Inc., 33 Murray Hill
Drive, Spring Valley NY 10977.
BNB529

QSLs, QSLs, RUSPRINT QSLs.
Quantities of 100, 200, 300, or more.
Full color Old Glory and cartoon. Also
Parchment, Golden Eagle, and others.
SASE appreciated. Rusprint, Rte. 1,
Box 363-73, Spring Hill KS 66083,
BNB532

YOUR TICKET OR UPGRADE via
computer. Complete Novice course—
theory, code, QSOs, more. Complete
code course—Novice, General, Extra.
For IBM, Radio Shack, Commodore.
Also great for examiners. SASE for
details: JERLS, Incorporated, PO Box
1193S, Bedford VA 24523. BNB541

SAVE $1.50 SHIPPING on 87-88
ARRL Repealer Directory. Send $5
total. All ARRL titles available for book
price plus $1 shipping. Marshall Hill
Enterprises, Inc., Marshall Hill, Brad-
ford NH 03221, BNB548

FACTORY FRESH NiCds. Rebuild
your old packs. AA/$1.45 each. AAAJ
$1.45 each. 2N 270AA w/tabs
(replaces 2N 250AA in ICOM 2AT/4AT
BP3 packs) $1.85 each. Pack of 7 2N
270AA wired for your BP3 case $14.95
gach. 2N 450A wftabs (used in ICOM
BP2/BP5, Tempo S4, Yaesu FT-207R/
208R) $2.40 each. Sub C whabs $2.60
each. Add $2 S&H/order. Cunard
Associates, R.D. 6, Box 104, Bedford
PA 15522. BNB557

HAM RADIO REPAIR, all makes, all
models. Robert Hall Electronics, PO
Box 8363, San Francisco CA 94128,
(408)-729-8200. BNB558

NEW, UNIQUE LOGGING AND
CONTEST PROGRAMS for the
Commodore C-128. Fast, generalized
sort and print. SASE for description;
$24.95 for the package. Dave Kirk
KY3J, 1914 Yardley Road, Yardiey PA
19067. BNB559

NJ—NJ—NJ—NJ—NJ—NJ—NJ—
NJ—FINALLY! A ham—SWL—CB—
scanner store in N.J. Discount grand
opening prices. Top performing radio
systems for every budget. New 10-
meter and VHF/UHF rigs. Antenna
Specialists, ARRL, Astatic, Azden,
B&W, Belden, Bilal, Butternut, Clear
Channel, Daiwa, Diamond, Kenpro,
Kenwood, KLM, Larsen, Mirage, Nye,
Santec, Sanyo, THL, Yaesu, Welz,
much more. Open M—F 10 a.m.
-9 p.m., Sat. 10 a.m.-7 p.m. Have
qualified repair facility. Abaris Sys-
tems, 276 Oriental Pl., Lyndhurst NJ
07071; (201)-939-0015. BNB560

HEATH 10-MHZ SCOPE, all xistor,
fact. assembled, 10-4530, $150;
Motorola TU-576 rf generator for two-
way FM, $100; Heath IG-57 TV sweep/
marker gen. w/all cables, manual, etc.
All transistor, xtal markers, $100;
Motorola Motrac U41LHT-3400A wiex-
tender, all cables, mike, head, etc. on
49 MHz, $50; Regency synthesized
scanner, K-500, 40-ch. memory, like
new, $125; aircraft scanner, $20; Ram-
sey D-1200 VOM, new in box, $15. All
working in exc. cond. Add UPS. SASE
for info. T. E. McLaughlin, PO Box 411,
Mango FL 34262; (813)-681-9709 eve.
only. BNB563

73 MAGAZINE COMPLETE SET.
most in binders. Make offer for com-
plete set or complete year. No indivi-
dual months. KBWLP Estate. Stu
Stephens K8SJ, 1407 Hollyrood,
Sandusky OH 44870. BNB564

THE DX BULLETIN provides you with
comprehensive, up-to-date DX infor-
mation and much more. SASE or call
for samples. Box 4233W, Santa Rosa
CA 95402; (707)-523-1001, BNB565

1987 "'"BLOSSOMLAND BLAST™
Sunday, September 20, 1987. Write
“Blast,'"” PO Box 175, St. Joseph MI
49085. BNB569

WANTED: Equipment and related
items. The Radio Club of Junior High
School 22 NYC, Inc., is a nonprofit
organization, granted 501(c)3) status
by the IRS, incorporated under the
laws of the state of New York with the
goal of using the theme of ham radio to
further and enhance the education of
young people. Your property donation
would be greatly appreciated and
acknowledged with a receipt for your
tax-deductible donation. Please con-



tact WB2JKJ through the Callbook
or telephone (516)-674-4072, 24 hours,
seven days a week. Thank you!
BNB571

SELL: Kenwood TS-930S5 w/AT and
extra SSB filters $1,000, Alpha-76
$700, ICOM 701 $450. Call Paul
W2JGQ (212)-564-6683. BNB572

WANTED: SSB/CW adapter for an
ICOM IC-245, any condition; also, a
TU-1 touchtone adapter for a Kenwood

TR-2500; and finally, a PB-2062 tone-
squelch unit for a Yaesu FT-207R. Rick
NYTH, 3123 W. Marshall, Phoenix AZ
85017, (602)-973-8086. BNB573

QSL CARDS. Free samples. Cards

prinlled on glossy white slock. Ken
WASHGE, 1075 W. 11th Street, Hobart

IN 46342. BNB574

AZDEN PCS 5000 OWNERS: Let me
convert your rig to cover 140.000-

159.995. $35 complete. Money order
or cashiers check. Ken Walker
KA4WBR, Route 3 Box 97, Rocky
Mount NC 27804. BNB575

LOOP ANTENNAS: Portable active
RX loop antenna. Unigue high perfor-
mance design comes as a kit. Capable
from 200 kHz to 28 MHz. For quick
reply, specs, and order information,
send $1 to Technikit, 69 Sutherland
Road, Armadale VIC 3143, Australia.
BNB576

— === —

CUSTOM LEATHER RADIO CASES
for ali makes of HTs/scanners. Free
info. Alexander, Box 1556, Kitchener
Ontario N2G 4P2 Canada. BNB577

WANTED: Collins 75-S1 T4 trans-
former part #662-0301-00. F. Burgess,
15318 Deerfield, East Detroit M
48021. BNB578

WANTED—ICOM 2-A two-meter HT
and accessories. Randy Grimes, PO
Box 2101, Seffner FL 33584. BNB579

PECIAL EVENTS

SEAWALL FESTIVAL
JUN 5-7

The Portsmouth ARC will operate W4P0OX
trom the Lightship Portsmouth at the Ports-
mouth Seawall Festival on June 5-7, from
1500-0200 UTC. Frequencies will be around
3.890, 7.230, and 14.290. For a special com-
memorative QSL, send your card and an
SASE to W4POX, 2800 Greenwood Road,
Chesapeake VA 23321, For a QSL and a
large commemorative certificate, send your
card and a 9" x 12" envelope with two units of
first-class postage.

KITCHENER ONT
JUNG

The Guelph and Kitchener-Waterloo ARCs
will sponsor the 13th annual Central Ontario
Amateur Radio Flea Market on June 6, from B8
a.m. to 2 p.m,, at Bingeman Park, 1380 Viclo-
ria Street North, Kitchener, Ontario. General
admission $3. Children 12 and under free.
Tabies $5 per B-foot space. No outside ven-
dors. For further information, call Ray Jen-
nings VE3CZE at (519)-822-8342, Paul Mod-
ray VE3CHM at (519)-579-3057, or Eric Enns
VE3BB at (519)-885-5218, ar write to Guelph
ARC, PO Box 1305, Guleph Ontario N1H 8BNS
Canada or to Kitchener-Waterloo ARC, PO
Box B12, Kitchener Ontano N2J 4C2 Canada.

PITTSBURG KS
JUN 6

The Pittsburg Repeater Organization, Inc.,
will hold its 1987 hamfest on June &, from 10
a.m. to 5 p.m.. in the Lincoln Park Pavilion, in
Pittsburg, Kansas. Admission $5 for the first
adult and $1 for each immediate family mem-
ber over age 15. Free tables. Examinations
B-10 a.m. Talk-in on 146.34/.94. For further
information, contact Ken Johnston KCOVZ,
PO Box 1303, Pittsburg KS 66762

GRAND RAPIDS MI
JUNG

The Independent Repeater Association will
sponsor its annual Hamiest on June 6, from 8
a.m. to4 p.m., at the National Guard Armory,
44th Street, one half mile west of U.S. 131.
Free tables for dealers and sellers. Talk-in on
147_165/.765. For table reservations, contact
Independent Repeater Association, 562 82nd
Street S.E.. Bryon Center MiI 49315; (616)
455-3915.

WENATCHEE WA
JUN 6-7

The Apple City Radio Club will hold a
*Come Have a Picnic With Us Hamiest” on
June 6 and 7 at Rocky Beach Dam, 7 miles
north of Wenatchee on U.S. Highway 97. Li-
cense exams given. For further information,
contact Apple City RC, 1002 No. Surry Road,
Wenatchee WA 98801.

OHIO WINE MONTH
JUN &-7

The Wireless Institute of Northern Ohio
(WINO), an organization sponsored by the
Lake County ARA, will be on the air with
a special-event station on June 6 and 7
to commemorate Ohio Wine Month. On
Saturday evening, operation will be between
7 and 11 p.m. EDT (2300 to 0300 UTC) on
3.860 and 7.235. On Sunday, operation will
be between 11 am. and 3 p.m. EDT (1500
to 1900 UTC) on 7.235 and 14.235. The
station will be located at a winery in Madi-
son, Ohio, and will use the call KOBO. A
special B-1/2 by 11 QSL cenificate will be
available from KOBO—WINO Weekend,
7126 Andover Drive, Mentor OH 44060. Send
a legal-sized SASE.

ST. PAUL MN
JUN 6-7

The North Area Repeater Association will
sponsor the upper midwest's largest
swapfest and exposition for amateur radio
operators on June 6 and 7 at the Minnesota
State Fairgrounds in St. Paul, Minnesola.
Call wide area repeaters .25/.85 or .16/.76
for directions. Admission $4 in advance,
£5 at the fair. Amateur license exams will
b& given. For more information, dealer in-
quiries, or tickel order, contact Amateur
Fair, PO Box 857, Hopkins MN 55343;

(612)-566-4000.

BSA CAMP-O-RAMA
JUN 6-7

The Los Angeles Area Council of the Boy
Scouts of America will host a Council-wide
Camp-O-Rama on the campus of the Califor-
nia State University at Dominguez Hills on
June 6-7. Commemorative station NGBSA
will be manned by amateur radio clubs of the
Los Angeles Council of Amateur Radio Clubs.
Hours of operation will be from 1500 UTC on
June & through 0200 UTC on June 7. Opera-
tion: HF phone—3.915, 7,255, 14.255,
21.350, 28.450;, VHF phone—145.630,
223.500, 146.235/.835, 224 600, VHF pack-
et—145.090, 146.745/.145, Special QSL
cards will be available. QSL with an SASE 10
NG6BSA, Boy Scout Camp-O-Rama, PO Box
5082, Torrance CA 90503; DO NOT use the
Callbook address.

LOVELAND CO
JUN 6-7

The Northern Colorado ARC will present its
9th annual Superfest on June 6 and 7, at the
Larimer County Fairgrounds in Loveland,
Colorado. The event will be located in the
McMillen Building, which is wheeichair-ac-
cessible General admission is $3. Tables are
$7.50 each in advance, $9 at the door, and
include two chairs and an admission. License

exams given. For hamfest reservations, con-
tact Duff McRoberts NFBU., 1308 Elien Place,
Loveiand CO B0537; (303)-669-3708.

PITTSBURGH PA
JUN 7

The 33rd annual Breeze Shooters Hamlest
willbe heldonJune 7, from9a.m.to4p.m., al
the White Swan Amusement! Park, PA Rte. 60
(Parkway West), near the Greater Pittsburgh
International Airport. Free admission and flea
markel. 10-meter check-in on 29.000, 2-me-
ter check-in on 146.52. Directions on 146.28/
.88. Registration $2 each, 3 for $5, and 7 for
£10. For further information and table reser-
vations, please contact Bud Faulhaber
N3DOS, 1059 Balmoral Drive, Pittsburgh PA
15237, (412)-366-5097.

AKRON OH
JUNT

The 20th annual Goodyear Hamfest will be
held on June 7, from 10 a.m. until 5 p.m., at
Wingfoot Lake Park near Akron, Ohio. Family
admission is $3 in advance and $4 at the gate.
The outside flea marke! will be $2 per vehicle.
A sheltered inside dealer area will be avail-
able at $§5 per table (advance reservations
suggested). Talk-in on 146.04/.64 until 1:30
p.m. For tickets and information, contact Don
W. Rodgers WABSXJ, 161 Hawkins Avenue,
Akron OH 44313; (216)-864-3665.

MANASSAS VA
JUN 7

The Ole Virginia Hams will present the an-
nual Manassas Hamlest on June 7, from B
a.m. until 4 p.m., at the Prince William County
Fairgrounds. General admission $4, children
under 12 admitted free. Tailgating $5 per
space in addition to general admission. Talk-
in on 146.37/.97, 146.52. For exhibit space,
call Joe Schatter K4FPT at (703)-368-8599 or
Bob Zaepfel K4HJF at (703)-368-3763. For
more infarmation, write to Ole Virginia Hams
ARC, PO Box 1255, Manassas VA 22110, or
call John Gunsett KI4VP at (703)-361-5255 or
Gene Roberts NAHFW at (703}-361-3983.

CHELSEA MI
JUNT

The Chelsea Communication Club will
sponsor the 10th annual Chelsea Swap 'N’
Shop on June 7, from 8 a.m. until 1 p.m., at
the Chelsea Fairgrounds in Chelsea, Michi-
gan. Donation: $2.50 in advance, $3 at the
gate. Table space: $8 per B feet. Trunk sale:
$2 per space. Special handicap parking.
Talk-in on 146.980. For more information,
contact Robert Schantz, 416 Wilkinson
Street, Chelsea M| 48118; (313)-475-1795,

HUMBOLDT TN
JUN7

The Humboldt ARC will sponsor its annual
hamfeston June 7, from 8 am.to 4 p.m,, al
Bailey Park, 22nd Avenue, Humboidt, Ten-
nessee. Admission $1. Talk-inon _37/.97. For
further information, contact Ed Holmes
W4IGW, 501 N. 18th Avenue, Humboldt TN
38343; (901)-784-3490.

ERLANGERKY
JUNT

The Northern Kentucky ARC announces
“Ham-O-Rama '87"" to be held on June 7,
beginning at 8 a.m., at the Erlanger, Ken-
tucky, Lions Park. Directions: |-75 to Exit
1848 (Rte. 236 East). Go two miles to Dixie
Highway {State Rtes. 25 and 42). Go south
one mile to Sunset Avenue. Turn right on
Sunset 10 end of streel. Admission is §5, with
children under 13 free. Extensive outside flea
market area. Flea market spaces are $3 each
(tables not provided). Major vendor space in-
doors is $10, with tables provided. Talk-in on
147.855/.255 or 147.975/.375. Contact
WA4WNF, c/o NKARC, PO Box 281, Flo-
rence KY 41042, (606)-371-2255 for further
information.

WASHINGTON DC
JUN 10-13

The Antique Radio Club of America (ARCA)
will hold its 15th annual National Convention
on June 10-13 at the Sheraton Hotel and
Exhibition Center on Rte. 450 in New Carroll-
ton, Maryland, 10 miles northeast of Wash-
ington, DC, off Exit 208 of the |-495 Capital
Beltway. Organizers of this year's ARCA Con-
vention are the Mid-Atlantic Antigue Radio

Club officers in Laurel, Maryland

CUMBERLAND 200TH
JUN 12-14

The Mountain ARC will operate station
W3IYMW at the Western Maryland Railway
station on June 12-14 as part of the annual
Heritage Days Festival of Cumberland, Mary-
iand, in celebration of the city's 200th an-
niversary. Operation will be in the lower end
of the 75-, 40-, 20-, 15-, and 10-meter General
phone bands. For a special steam train certifi-
cate, send QSL and SASE to Mountain ARC,
PO Box 234, Cumberiand MD 21502.

BROOKFIELD Z0OO
JUN 13

The Chicago Suburban RA will operate its
fourth annual special-event station, N9BAT,
from the Brookfield Zoo in Brookfield, illinois,
on June 13, from 1500-2300 UTC, as part of
the West Suburban Council BSA annual
Scout-0-Rama. SSB—7.250 and 14.250. A
2-meter FM stalion will be operated on
146.55, CW operation is planned on the hour
on 14,050 and on the half hour on 7.120. A
special, full-color QSL card will be available
from the Brookfield Zoo for 2 QSL and #10
business-sized SASE to NSBAT, Special
Event, PO Box 88, Lyons IL 60534.

COEUR D'ALENEID
JUN 13

The Kootenai ARS will present the N.W. 1sl
Fly-in Hamfest '87 on June 13, from 7 a.m. to
4 p.m., in the Avionics Building al the Coeur
d'Alene, Idaho, Airport. Free admission.
Table reservations by June 5 al no charge;
walk-ins §5. Nowice exams at 11 am. Talk-in
on 1456.38/.98 or 146.52. For table reserva-
tions, write to KARS, PO Box 5222, Coeur
d'Alene ID 83814,
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PARK RIDGE NJ
JUN13

The Giller SWL Fest/Flea Market will be
held on June 13 rain or shine. Shortwave
only. Free admission to all visitors. Sellers: $3
(tailgating only, bring your own table). Reser-
valion deadline: June 1. Location: Gilfer
Shortwave, 52 Park Avenue, Park Ridge NJ
07656. For further information, please call
(201)-391-7887.

GRANITECITY IL
JUN 14

The Egyptian RC's ""Egyptianfest’’ will be
heid on June 14 at the Egyptian Radio Club's
Clubhousea and grounds. Tickets: $§1 in ad-
vance, $2 each or three for §5 at the hamfest.
Flea market space available on a first-come
basis. §2for a 10" wide space. VE testing from
10 am to 2 p.m.; walk-ins accepled. Talk-in
on 146.16/.76 and .52. For advance ticketls,
write to Egyptian Radio Club, PO Box 562,
Granite City IL 62040.

WILLOW SPRINGS IL
JUN 14

The Six Meter Club of Chicago, Inc., will
hold its 30th annual Hamfest on June 14,
beginning at & a.m., at Santa Fe Park, 91st
and Woll Road, Willow Springs, lllinois
(southwest of downtown Chicago). Advance
registration $3, $4 at the gate. Write to Mike
Corbett KO9ENZ, 606 South Fenton Avenue,
Romeaoville IL 60441 for advance tickels.
Talk-in on 146.52 or .37/.97

QUEENS NY
JUN 14

The Hall of Science ARC Hamfest will be
held on June 14, from 9 a.m. 10 3 p.m., at the
New York Hall of Science parking lot in Flush-
ing Meadow Park, 47-01-111 Street, Queens,
New York. Donation: buyers $4, sellers $6 per
space. Talk-in on 144.300, 223.600, and
445,225, For turther information, call at night

CIRCLE 162 ON READER SERVICE CARD

Steve Greenbaum WB2KDG at (718)-898-
5599 or Arnie Schiffman WB2YXB at (718)-
3430172

MONROE MI
JUN 14

The Monroe County Radio Communica-
tions Association Swap and Shop will be held
on June 14, from B a.m. to 3 p.m., in Monroe,
Michigan. Advanced sale tickets: $2.50,
$3 al the gate. Trunk sales, $2 per space.
Table space, 50c per fool. For tickets or
space reservations, contact Elaine Wessel
KABRANK, PO Box 237, Monroe MI 48161;
(313)-279-1571.

TERRE HAUTE IN
JUN 14

The 41st annual Wabash Valley ARA Ham-
fest will be held on June 14, beginning at 8
a.m., at the Vigo County Fairgrounds, in Terre
Haute, Indiana, located on U.5. 41, 1/2 mile
south of |-70. Advance tickets $2 or three for
$5, or $3 at the gate. Children under 12 free.
Free outdoor flea market; covered flea mar-
ket, 3 for 12 x 12 space, some with ac; lables
available on first-come basis. FCC exams al
the Red Cross Building in Terre Haute; pre-
registration only. Talk-in on 147.69/.09 or
146.562. For tickets and more information,
send an SASE to WVARA Hamfes!, PO Box
81, Terre Haute IN 47808.

DUNELLEN NJ
JUN 20

The Raritan Valley RC will hold its 16th
annual hamfest on June 20, beginning at 8
am., at Columbia Park, in Dunelien, New
Jersey. Sellers’ spols are $5 for ane space or
$10 for multiple spaces; no tables supplied.
Lookers pay $3 donation; spouse and chil-
dren free, Talk-in on 146.025/.625 or 146.52.
Advance lickets may be purchased from any
club member. For further information, contact
any club member or call Dave KAZTSM at
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(201)-763-4849 or Bill KD2XK at (201)-467-
7342 (Bam.l05p.m.).

GRAND JUNCTION CO
JUN 20

The Grand Mesa Repeater Society will hoid
the eighth annual Western Siope Amateur
Radio and Computer Swapfest on June 20,
from 9 a.m. 1o 4 p.m., al the National Guard
Armory, 482-28 Road, Grand Junction, Colo-
rado. Admission is free and swap tables are
$£5 each. Amateur radio exams given. Talk-in
on 146.22/.82 and 449.20, To reserve a swap
table and for further information, send an
SASE to Les Scott NVOF, 2105 Yellowslone
Road, Grand Junction CO 81503 or call
(303)-242-5296.

MANCHESTER NH
JUN 20

Fly in 1o New Hampshire's second largest
amateur radio/electronics fleaa market to be
held at the Manchester Municipal Airport on
June 20, sponsored by the New Hampshire
FM Association. Rain date: June 21. Starting
time is 9 am. General admission is $1 per
person; sellers, $5. Seliers should bring table
or tailgate. Talk-in on 146.52. For further in-
formation about the flea market, contact
Steve Morin WB1BXB at (603)-663-4019 or
Dick Desrosiers W1KGZ, 173 Maplehurst Av-
enue, Manchester NH 03103; (603)-668-
6868. All classes of amateur radio exams will
be held at the main building of the airport—
Ammon Terminal. Walk-ins accepted, but
pre-registration is urged. Send Form 610 and
check for $4.35 payable to ARRL/VEC to Tom
AC1J, Pulpit Road, Bedford NH 03102.

BIG BRUTUS
JUN 20-21

The Wichita ARC will operate WRSOE on
June 20 and 21 at the site of Big Brutus, the
second largest coal shovel in the world, in
Cherokee County, Kansas Suggested fre-
quencies: 3.875, 7.250, 14.250, and 21.325.
Send OQSL and SASE via Wichita ARC W0
SOE, 707 N. Main, Wichita KS 67203.

FREDERICK MD
JUN 21

The Frederick ARC will hold its 10th annual
Hamfest on June 21, fromBam.to4 p.m,, at
the Frederick Fairgrounds, Admission $3,
tailgaters $2 extra. YLs and children free.
Exhibitor tables: 1st table $10, each extra
table $5 each. For additional information,
write to Clyde C. Wachter, Jr. WB3KQV, 7317
Ridge Road, Frederick MD 21701.

STEVENS POINT WI
JUN 21

The Central Wisconsin Radio Amateurs,
Lid., will hold its 10th annual Swaptest/Family
Picnic on June 21 al Bukolt Park in Stevens
Point, Wisconsin, Tables and tailgate spaces
will be $2.50, but admission will be free.
FCC exams will be given at 9 a.m. at the Blue
Top Supper Club. Pre-registrations will be
greatly appreciated, but walk-ins will be ac-
cepted on a first-come, first-served basis.
Talk-in on 146.385/.985, .07/.67. and .22/ .82,
For further information, contact Jim Benak
KASACE, 1775 Strongs Avenue, Stevens
Point Wi 54481; (715)-344-5943. To pre-reg-
ister, contact Joe Larson N9JW, 644 Portage
Street, Stevens Point Wl 54481; (715)-
J44-1182.

SANTA MARIA CA
JUN 21

The Satellite ARC will hold its annual Fa-
ther's Day Swap-Fest on Father’s Day. June
21, at Union Oi Company Newlove Picnic
Ground, south of Santa Maria on U.S. 101.
General admission is at 9 am. Admission is
free. Tables are available. Talk-in on 14514/
144 54, 146.52, or 146.55. For fickets and
information, write to Santa Maria Swap Fest,
PO 5117, Vandenberg AFB CA 93437,

CROWN POINT IN
JUN 21

The Lake County, Indiana, ARC will hoid its
15th annual Dad’s Day Hamiest on June 21,
beginning at 8 am., al the Lake County Fair-
grounds in Crown Point, Indiana. All tickets
£3. Talk-in on 147.60/.00 and 1456.52. For fur-
ther information, contact Ken Brown
WDSHYF, 918 Chippewa Drive, Crown Poini
IN 46307.

WEST COAST JAMBOREE
JUN 22-26

The Inland Empire ARC of Rancho Cuca-
monga, California, will operate a special-
avent station on June 22-26 from 1700-0800
UTC in honor of the annual West Coast Jam-
boree, which hosts 18,000 members of the
Girl Scouts of America in their campout at
Glen Helen Regional Park in Devore, Cali-
fornia. Operating frequencies will be in the
General-class phone sections of the 75-, 40-,
20-, and 15-meter bands. The station will also
operate in the new Novice and Technician
portion of the 10-meter phone band. A com-
memaorative certificate with the Girl Scout Of-
ficial Emblem will be issued via WABZEF
when accompanied by a Q5L card and a size
10 SASE.

COBOURG 150TH
JUN 22-JUL 5

The Heritage ARC will use the special pre-
fix VX3 from June 22 1o July 5 to commemo-
rate Cobourg's Sesquicentennial. Operation
will take place in a section of the art gallery in
histarical Victoria Hall in Cobourg, Ontario.
CW operation will be on 3.550, 14.050, and
21.025. SSB operation will be on 3.800,
14.143, 14 200, and 21.250. RTTY operation
will be on 14.180. Two-meter operalion will be
on 146.550. Special OSL cards have been
printed, and it is planned to exchange greet-
ings with Coburg, Australia; Coburg, W. Ger-
many; and Coburg, Oregon.

FORT 175TH
JUN 26-28

The Ottowa ARC will operate WBMCB from
1700 UTC on June 26 until 2300 UTC on June
28 1o celebrate the 175th anniversary of the
eslablishment of the Fort during the War of
1812. Operation will be in the General portion
of 80, 40, and 20 meters. For a commemora-
tive certificate, send QSL and SASE to Paul
Baumgarte WDBRJAR, RR #3, Box 341,
Delphos OH 45833

CORNELIA 100TH
JUL 4

The Southemn Piedmont ARC will cperate
WDANHW on Juiy 4 in celebrabon of the cen-
tennial year of Cornelia, Georgia, Home of the
Big Red Apple. Listen lor operation in the 20-,
40-, and 80-meter bands. For a certificate,
send your QSL card and 2 9" x 12° SASE 1o
SPARC, PO Box 52, Cornelia GA 30531.

RIVERBOAT DAYS
JUL 4

The Clinton ARC will operate station WOCS
on July 4 to commemaorate the Clinton, lowa,
Riverboat Days. Suggested frequencies:
Cw—3.720, 7.120, 21.120, and 28.120;
phone—3.875, 7.275, 14.275, 21.375, and
28.400; 2-meter FM—146.4680; 2-meter
SSB—144.210. To receive a certificate,
please send a #10 SASE to Darryl Petersen
KD@PY, AR #1, Box B4, Bryant |A 52727,

FESTIVAL OF NATIONS
JuL 4

The Chatham Kent ARC will operate
VE3CRC on July 4, from 1200-2200 UTC, to
celebrate Chatham Ontano's Festival of Na-
tions. Phone and CW on B0-10 meters, pack-
@l and phone on 2 meters. Certificates for a
QSL card to Cliff Russell VEANGG, R.R. 11,
Chatham Ontario N7M 5J1.



BOVE AND BEYOND

Peter H. Putman KT2B
3353 Fieldstone Drive
Doylestown PA 18901

NOVICE VHF/UHF

This month, I'll touch on some
of the new privileges in the VHF
and UHF spectrum for Novices.
Of main concern are the sub-
bands at 23 cm, where Novices
will really find themselves above,
beyond, and perhaps “‘way out"
unless the current ARRL Band
Plan for 23 cm is modified to take
them into account.

At present, the Novice 23-cm
allocation stretches from 1270
to 1295 MHz, stopping just short
of where the majority of weak-
signal work is to be heard. As
far as the ARRL band plan
goes, most of this segment is
allocated for repeater inputs,
wideband experimental modes,
amateur television (ATV), and
narrowband FM simplex work.
Presently, 1294.50 is designated
as the national FM simplex calling
frequency.

According to this plan, nar-
row-bandwidth, weak-signal com-
munications are to be found in
the 1295-1297-MHz segment,
just out of the Novice alloca-
tion. At present, the national CW
and SSB calling frequency is
1296.100 MHz—again, out of
the Novice allocation. This sit-
uation would seem to present a bit
of a problem for the newly li-
censed Novice with a 1296 multi-
mode radio or transverter. Who
will he/she work to gain that valu-
able experience in weak-signal
operation?

Now, let's look at it from the
view of established 23-cm op-
erators. Most weak-signal en-
thusiasts employ linear trans-
verters, upconverting from either
144 MHz (most common) or 28
MHz (not as common). In the
former, the local oscillator (LO)
frequency is typically 96.000
MHz. This is multiplied 12 times to
1152 MHz, then combined with
the intermediate frequency (i-f) of
144 MHz to result in a 1296-MHz
signal. In receive, the process is
reversed.

That means that an operator
with a 2-meter multimode driv-
ing a transverter will be unable
to transmit out-of-band (i.e., be-
low 144 MHz) to gain the desired
conversion frequency of 1294

MHz or so to work the new
Novices. But the problem is easily
solved, as simple math will show.
Changing the LO to 95.8333 MHz
will now result in a frequency con-
version of 144 to 1294 MHz
(95.8333 x 12 = 1150 + 144 =
1294 MH2)!

Now we've picked up the new
subband and can still operate
weak signals at 1296 MHz (down-
converting to 146 MHz). A side
benefit is that strong local 144-
MHz signals won't “'leak through™
the transverter as images and be
confused with 1296-MHz signals
(this happens quite often during
contests, especially in a multi-op-
erator station).

The other benefits are obvi-
ous: Any 1296-MHz gear will eas-
ily cover 1294 to 1295 MHz, asitis
a shift of less than .0025% in fre-
quency. That means all existing

Band Segment Activity
1260.00-1288.00 MHz As specified in the ARRL band plan
1288.00-1293.00 MHz Wideband experimental,
simplex ATV
1293.00-1294.00 MHz Narrowband FM simplex,
25-kHz channels
1293.50 MHz National simplex calling frequency
1294.00-1295.00 MHz Weak-signal modes
(SSB, CW—No FM)
1294.200 MHz MNovice weak-signal
calling frequency
1295.00-1300 MHz As specified in the ARRL band plan

Table 1. Suggested amendments to the 1985 ARRL band plan.

where to look in all of your 25-MHz
subband to find FM simplex? Re-
peaters? ATV operators? SSB?
OSCAR inputs?

Think of the band plan as a road
map. Having to scan through 600
possible FM channels on 2 meters
to find a repeater near you or an
active simplex channel is bad
enough. Having to scan through
over a thousand possible chan-
nels to find FM, SSB, or CW activi-
ty would take forever—especially

“I believe the framers of the
ARRL 1.2-GHz band plan did not
imagine a Novice allocation at 23
cm anytime in the near future.”

equipment and antennas can
readily be employed by the new
Novice as well as the seasoned
23-cm operator. And that's a lot of
stuff—loop yagis, conventional
beams, power dividers, receive
converters, and preamplifiers,
just to name a few items.

Band Plan Needed

Okay, now we have a way to
work those Novices during con-
tests and activity nights. The next
step is to change the band plan
accordingly! The original ARRL
band plan was drawn up long be-
fore Novice Enhancement be-
came reality, and | believe the
framers of that plan did not imag-
ine a Novice allocation at 23 cm
anytime in the near future. Guess
what, folks—the future is now.
And now is the best time to
change the plan before the band
becomes too congested to do oth-
erwise,

Why all this emphasis on a band
plan? Put yourself in the position
of a Novice looking to purchase a
23-cm radio. Would you know

considering the localized, point-
to-point nature of most 23-cm
communications.

So our new Novice will most
likely turn to the band plan and
operate the prescribed modes, as
it seems the best way to contact
somebody who is also likely to be
on the same frequency in the
same mode! Most band plans on
lower VHF frequencies have
come about largely by default. By
that | mean that these plans mere-
ly recognized the operating stan-
dards and mode subbands al-
ready in place and made them
official. But 23 cm is a different
situation; it's still relatively unoc-
cupied so that the flexibility is
there.

All folks with a stake in 23
cm have a stake in the band plan
as well. This includes manufac-
turers of transverters, transceiv-
ers, preamps, and antennas. It
also includes the contesters
who'd like to work a few more
grid squares and prefixes dur-
ing contests and those folks
who sit on 1296.100 MHz every

Thursday night calling CQ for
hours on end.

With all of this in mind, I'd like
to suggest the amendments to
the 1985 ARRL band plan shown
in Table 1. What is actually pro-
posed here is to take away 1 MHz
from the wideband experimen-
tal/ATV simplex allocation at
1288-1294 MHz and designate it
for weak-signal work. This way,
users of 144-MHz multimodes can
select the 95.8333-MHz crys-
tal option and extend their cover-
age to take in the newly created
weak-signal subband. It would al-
so allow Novices to use equip-
ment and antennas currently on
the market with no modifications
or retuning.

I've been discussing this idea
with some equipment manufac-
turers, and they agree that the
idea makes sense. Those want-
ing to work the simplex activity
on 1293 MHz could either add
a separate FM transceiver (an
approach used by 220-MHz weak-
signal operators) or use a differ-
ent conversion scheme in their
transverters. Those with multi-
modes on 23 cm will, of course,
have no difficulty at all in dialing
around to find the activity.

Most importantly, such a plan
will give Novices a taste of what
it's like to make weak-signal UHF
contacts—opportunities that do
not exist for the Novice on 220
MHz. (The subband there all but
precludes SSB and CW modes.)
Such experience might be an in-
centive for the Novice to upgrade
and explore such modes on 50,
144, 220, 432, and 902 MHz.
Remember, with 5 Watts, good
low-loss feedline, and 20-30-ele-
ment yagis, contacts of more than
25-50 miles are indeed possible
(and quite entertaining if multi-
path or enhanced propagation is
present).

CONTESTS, CONTESTS
Yes, it's June again. Time for

73 Amateur Radio = June, 1987 57



; b
'l ._
%t.:
. @
I = o T .
0 =i e

Photo A. It's time to head for the hills again as summer VHF/UHF

propagation arrives.

the summer contest season! For
those of you who can’'t see the
appeal of a low-band contest,
try your hand in one of these for
a change: ARRL VHF QSO Par-
ty (June 12-13), CQ Worldwide
VHF WPX Contest (July 17-18),
ARRL August UHF Contest, and
the ARRL September VHF QSO
Party (September 12-13). Why
should you? For one, it's an
easy way to pick up a bunch
of rare grid squares. Sporadic-E
on 6and 2 meters is nice. It's even
better when it happens during a
contest! With all of the strong
Es openings the first few months
of 1987, it looks as if 6 and 2 me-
ters will be hopping in May, June,
and July.

With the advent of the QRP
class in the ARRL contests, all of
the events now recognize the ef-
forts of ''the little guy''—the
mountaintop operator or portable/
mobile station who treks to a rare
grid to make a few contacts with a
10- or 25-Watt multimode. (In the
ARRL rules, QRP is 10 Watts or
less. Under the CQ WW rules,
QRP is 25 Watts or less.) Not only
that, in the CQ contest, you can
actually qualify under any of four
categories on low power and if you
win, get a nice trophy for your
efforts.

| am one of the co-chairmen
of the CQ VHF WPX committee.
Recently we completed scoring
and compiling the logs from last
year. You'd be surprised to see
how competitive some of the QRP
stations can be. How about 286
contacts and 120 prefixes on
50, 144, 220, and 432 from
Chicago? Or 329 contacts and
50 prefixes portable in Washing-
ton state? The fifth highest score
from the 1 call area was a QRP
operation! Other QRP stations
were fifth in the 2 call area, first

in the 3 call area, and second in
the 6 call area. Not bad for under
25 Watts!

Of course, QRP operation is
very popular in Europe, and we
received many logs from Italy and
Hungary where the average pow-
er used was between 10 and 25
Watts on 2 meters and/or 70 cm.
Logs from Romania indicate an
interest in QRP there as well, with
virtually all of the equipment there
being home-brew. Think about
that as you spin the dial on your
IC-271. On the higher bands,
most gear is home-brew on 902,
1296, and 2304, with power levels
in the .1-to-5-Watt range.

Admittedly, the range of equip-
ment available for portable op-
eration here in the U.S. is limit-
ed. You could take a mobile mul-
timode out in your car or with
a storage battery for a fair num-
ber of contacts. You could also
decide to work FM only and use
a hand-held with lots of spare
batteries. Indeed, the CQ con-
test has an FM-only category,
with this year's winner working
137 stations and 36 prefixes on
three bands—144, 220, and 440
MHz. The equipment used con-
sisted of three hand-helds and
one mobile radio, powered by bat-
teries from a nearby drive-up
mountaintop.

Look for a review soon of a typi-
cal portable 2-meter mountaintop
station, employing the Yaesu FT-
290R MKIl and Tonna 9-element
portable 2-meter beam. The latter
is a slick product in that NO tools
are needed to assemble it, and
only one wrench (8mm) is needed
to attach it to a mast of some sort.
I'll have used this combination
from a nearby mountain during
the ARRL 144-MHz Sprint in April,
and you’'ll find out just how well
the combination worked out. I'll
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Photo B. The dog days of summer are not far away. ''Crescent,'’ the
most famous quadruped in the VHF/UHF bands, prepares for the con-
test season.

also be trucking up another hill for
the ARRL 50-MHz Sprint in May
with a similar combination of Yae-
su FT-690R MKIIl and Tonna 5-ele-
ment 6-meter beam, and you'll
see the results of that trip in a later
issue.

In the meantime, | expect you'll
be out there somewhere mak-
ing contacts on at least one of
these contest weekends. The
contest periods are long enough
so that you can take some time
off as needed and mow the
lawn, make a shopping tri