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ICOM IC-900

Six Bands inOne Mobile!

Speaker

Remote Controller Interface Unit A is in-

stalled in a location near
the driver's seat.

ICOM 1C-900
FIBER OPTIC =
FM MOBILE

Interface Unit B controls

- the six

ICOM introduces the band units
revolutionary 1C-900 multi- and can
band FM mobile trans- - be installed
ceiver. ICOM, first in v in your
utilizing fiber cagsbérunk.
optic tech- (= — A r
nology in et optic cable
amateur N — runs from
radio, en- \-) = - © Interface A
ables you to Interface
to create your own B, which
mobile communications : transports
system. Six band combi- Band Units/Interface Unit B o, Shun-
nations... |IOM FM, 6M, dance of information
2M, 220MHz, 440MHz, through a 3/16" cable and
and 1.2GHz. It's the most E‘;ft”fe eliminates RF feedback.

advanced, versatile, com-

pact, and easy-to-use Band Units are

Remote stacked’’ onto the Inter-

mobile available.

Features Galore. The
IC-900 is an operator's

offset into

each memory,

memory and program-
mable band scan, and all

Controller.
Measuring only 2
inches high by 5.7

face B Unit via the sup-
plied mounting bracket.
Optional band units avail-

dream...Listen on two dibl . inches wide by | inch deep, able are:

bands simultaneously or subaudible tones in actual the remote controller can

transmit on one band and  HZ readout. be installed on your car's fnd sower
receive on a different band e

when using a second
speaker (true full duplex
crossband operation), 10
memories per band, inde-
pendent PL tones and

I —
.

The 1C-900 includes an
ultra compact remote con-
troller, an Interface A unit,
Interface B unit, SP-8
speaker, HM-14 up/down
DTMF mic, fiber optic and
controller cables.

I0OM Amegca, Inc

3150 Premier Drive. Si

ICOM CANADA A D[':f Ision O
e anglyect 10 change-wilthul nol

2380-116ti
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. (ving,
JM America, Inc., 3071 - 85
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dash or sun visor with the
supplied velcro. And, if
you want, take the controller
with you when you leave
your car. The controller fea-
tures a super large, highly
visible LCD.
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UX-29H
UX-39A

UX-49A
UX-59A
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UX-129A 10W/1W

1W0OW/1W  28-30MHz
25W/5W 138-17T4MHz Ax;
140.1-150MHz Tx
138-1TAMHz Rx;
140.1-150MHz Tx
25W/5W 216-236MHz RAx;
220-225MHz Tx
25W/5W 440-450MHz
10W/1W  50-54MHz
1240-1300MMHz

45W/s5W

Ape. NLE, Bellevue, WA 98004 Customer Service
Phoenix Parkway, Suite 201
Road. Unit 9. Richmond B.C. VBX 2
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MODEL 8000 DUPLEX

* Desk top or rack mounted versions
 Pulse or fully regenerated tone dialing

* Full and half duplex operation
» Half duplex privacy mode
« Internally squeiched audio
» Powerful toll call protection
« Secret toll override code
% up # down or multi-digit access
| *Ringout
* End to end signalling (DTMF standard)

= Auto answer on 1st, 2nd, 4th or 8th incoming ring

* Mobile to mobile signalling

» Telephone initiated control mode

» Dip switch selectable hybrid compensation capacitance.

* Programmable timout and mobile activity timers with unique beeps
* Disconnect beep

« Separate repeat level control

» Lightning protection

« Connectors for options

* 10-16VDC powered

28 dip switches make all features user programmable and
selectable.

OPTIONS
8001 ANIcode validator (up to 1024 access codes)
8002 1000 call two tone signalling
8003 32call CTCSS signalling
B004 FCC registered coupler
8005 Centralized computer billing system

NOW ANYONE CAN ENJOY FULL DUPLEX!

Merely connect a CSl Model 8000 to any duplex base (such as the
Yaesu FT-2700RH) and presto. . .you have an instant full duplex
mobile telephone system!

Or, the B0O00 can be connected to any repeater for shared use. A
landline caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard), CTCSS (optional) or two
tone sequential (optional). Mobiles can even selectively call
each cther!

Knowing the correct code, a caller can take control of the 8000 from
any touch phone and voice communicate with mobiles that are not
equipped with touch dialers.

No other duplex patch offers so much for so little.

FIRST CLASS FEATURES and PERFORMANCE
.. .COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI

PRIVATE PATCH III

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

Thousands of Private Patch lll’'s are in both amateur and com-
mercial use worldwide. Private Patch lll enjoys a reputation that is
second to none.

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

—

MODEL CS-9500

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

voice delay. Voice delay assures cr mpatibility with the slowest
CTCSS or trunked repeater systems.

Attractively styled to complement any decor.

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
e 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
I = Selectable tone or puise dialing « Ringout inhibit if channel is in use FCC registered coupler
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Hustier VHF and UHF antennas offer a combination of gain, durability and value
which have made them the antenna most often demanded for repeater applications.

Reliability and Performance - Beyond Your Expectations

G7 - 144 G7 - 220 G6 - 440

Electrical Electrical Electrical

e Gain 7dBd e Gain 7dBd e Gain 6dBd

o VSWR 3 MH: o VSWR 4 MHz -vsvm 8 MHz
under 1.5:1 under 1.5:1 under 1.5:1

e Lightning @ Lightning @ Lightni
Protection - 1

Shunt Fed -
DC ground

& Termination
Type N Female

Mechanical

Length 154"
Weight 10 Ibs.

Wind Survival
100 mph

Mounting Up to
2" mast.

Protection

Shunt Fed -
DC ground

e Termination
Type N Female

Mechanical

Length 10°2"
Weight 7.0 ibs.

Wind Survival
110 mph

Mounting Up to
2" mast.

CIRCLE 269 ON READER SERVICE CARD

Protection
Shunt Fed -
DC ground

e Termination

Type N Female

Mechanical

meh ?'3It
Weight 16 lbs,

Wind Survival
125 mph

Mounting Up to
mast.




New MFJ-1274 lets you work VHF and HF packet
with built-in tuning indicator for $169.95 ...

. . . you get MEJ's latest clone of TAPR's TNC-2, TAPR's VHF/HF modem and
built-in tuning indicator that features 20 LEDs for easy precise tuning

MFJ-1274

$169°°

MF.J-1270

$139°°

Now you can join the exciting world of
packet radio on both VHF and HF bands with a

precision tuning indicator . . . for an incredible
$169.95!

You get MFJ's top quality clone ol the highly
acclaimed industry standard TAPR TNC-2. We 've
made TAPR's modem selectable lor both VHE and
HF operation. added their precision 20 segment LED
tuning indicator. a TTL serial port. an casily
replaceable lithium battery for memory back-up and
put it all in a new cabinet.

If you don’t need the tuning indicator or the
convenience of a switchable VHF/HF modem. choose
the affordable MFJ-1270 lor $139.95.

All you need 1o operate packet radio is a
MF.J-1274 or MFJ-1270. vour rig. and anyv home
computer with a RS5-232 serial port and terminal
prograim.

If vou have a Commodore 64. 128, or VIC 20 you
can use MFJ's optional Starter Pack 1o get on the air
immediately. The Starter Pack includes interfacing
cable, terminal software on disk or tapc and
complete instructions . . .everything vou nced 1o gel
on packet radio. Order MFJ-1282 (disk) or MFJ-1283
(tape), $19.95.

Unlike machine specific TNCs vou never have (o
worry about your MFJ-1274 or MFJ-1270 becoming
obsolete because you change computers or because
packet radio standards change. You can use any
computer with an R5-232 serial port with an
apropriate terminal program. If packet radio
standards change. software updates will be made
available as TAPR releases them.

Also speeds in excess of 56K bauds are possible
with a suitable external modem! Try that with a

Order any product from MFJ and try it --
no obligation. If not satisfied return within
30 days for prompt refund (less shipping].

* One vear unconditional guarantee = Add
$5.00 each shipping/handling = Call or write lor
Iree catalog, over 100 prodoct s,

MFJ ENTERPRISES, INC,
Box 494, Miss. Slate. MS 39762

machine specific TNC or one without hardware
HDLC as higher speeds come into widespread use.

You can also use the MFJ-1274 or MFJ-1270 as
an excellent but inexpensive digipeater to link other
packet stations.

Both feature AX.25 Level 2 Version 2 software,
hardware HDLC for full duplex, true Data Carrier
Detect for HF. multiple connects, 256K EPROM, 16K
RAM (expandable to 32K with optional EPROM).
simple operation, socketed ICs plus much more.

You get an easy-to-read manual, a cable to
connect your transceiver (you have to add a

connector for your particular radio), a connector for
the TTL serial port and a power supply for 110 VAC
operation (vou can use 12 VDC for portable, remote
or mobile operation).

Help make history! Join the packet radio
revolution now and help spread this exciting network
throughout the world. Order the top quality and
affordable MFJ-1274 or MFJ-1270 today.

Now you can tune in
HF, OSCAR and other non-
FM packet stations fast!
This MFJ clone of the TAPR

MFJ-1273, $49.95 (uning indicator makes
tuning natural and easy - - it shows you which
direction to tune. All you have to do is to center a
single LED and vou're precisely tuned in to within
10 Hz. 20 LEDs give high resolution and wide
Irequency coverage.

The MFJ-1273 tuning indicator plugs into the
MF.J-1270 and all TNC-1s, TNC-2s and clones that
have the TAPR tuning indicator connector.

To Order or for Your Nearest Dealer

800-647-1800

Call 601-323-5869 in Miss. and
outside continental USA.
Telex 53-4590 MFJ STEV
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_NEVER SAY DIE

FLAB BUSTERS

If you've been doing your home-
work properly you're well aware
two things. No matter what the To-
bacco Institute does to muddy the
walers, the fact is that smoking
has two major drawbacks—one, it
shortens your life substantially,
adding even more to your misery
by making your final years far
more painful than for non-smok-
ers—iwo, you're setting an awful
example for your kids.

The other science fact is that
the more overweight you are, the
shorter your life is going to be,

Now, it may be that you, fike a
few million others in America, are
living a life of quiet desperation—
anxious to have it all over with, but
without the guts to take a long
walk on a short pier. We might call
that pier pressure. it's unlikely
though, for most unhappiness
ly. As a ham you have only to tum
on your rig and you're immediate-
ly up to here in potential friends—
unless of course you're a DXer.

DXers have no friends. Their

milieu is the pileup or the list, nei-
ther of which is calculated to en-
courage any good feelings from
either their competitors or the DX
ops having to listen to the silly
mess. When a DXer makes a con-
tact, all the other DXers are angry
and begrudge every second it
keeps them from getting through.
Tail-ending, breaking-in, swishing
around the band calling, all tend
to cause aggravation, not happi
ness. The DX op, knowing you
could care less about him person-
ally—that all you want is a lousy
QSL card—isn't one of your bo-
som buddies either. So much for
DXing—and I've worked 320 or so
countries and operated from 56 so
far, so tell me about it.

There isn't much | can say
about smoking—as nasly a gov-
emment-sanctioned drug addic-
tion as there is, one which in-
evitably leads to death—usually a
painful, lingering one. So light up
and let’s discuss that big fat beer
belly of yours. | see your eyes
shifting nervousiy—I'm hitting
home for a lot of hams. Sure, I've
seen you at Dayton, your lard

hanging over your belt.

Johnston Island

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 cannol be accepted.

4 73 Amaleur Radio » September, 1987

You know what scientists have
discovered? Well, you don't want
to know. They began to suspicion
it over fifty years ago when they
found that mice fed just above a
starvation diet lived twice as long
as well-fed mice. Ooops! They've
been hoping this didn't apply to
humans because scientists, like
the rest of us, are addicted to
eating.

If you've got a good reason 1o
try and stay alive longer than aver-
age—and even have hopes of do-
ing this while staying healthy,
which does tend to make it more
fun—if you're interested in being
one of the last surviving hams and
writing a book on how we lost our
ham bands, one by one, to com-
mercial interests, then you're go-
ing to stop smoking—or even
breathing second-hand smoke—
and you're going to diet down until
you are thin. I'm not talking aver-
age weight, I'm talking t-h-i-n.

About fifteen years ago | got
tired of being fat. I'd been fat
since around ten years old when
my grandmother filled me full of
her incredibly delicious pies, cob-
blers, and cakes and could find no
real benefits to the condition. So |
went on a 1500-calorie diet for
eight months and dropped 85
pounds. Oh, | eventually put about
ten back on, but in general I've
held my weight ever since.

Eight months without ice
cream—without cake...aaargh!
Eight months of cutting the fat off
my meat (don’t you love ham
fat?}—eschewing (not chewing)
bread and butter. The fanatic di-
eter steps anxiously on the scale
each moming, hoping for the best.
it gets to where you brush your
teeth, blow your nose and spit a
couple of times, just to be as light
as possible for the weigh-in,
Good, another third of a pound
gone! Whew.

I'm 65 this year so when | read

Continued on page 10
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KENWOOQOD

yacesetter in Amateur Radio

By Popular

=4 e Easy-to-operate, functional design.
TH e 2 1 BT‘{31 BT[4. I BT Three digit thumbwheel frequency selection and
top-mounted controls increase operating ease.
The smallest HT " is now even better! The new “BT-Series” B o Repeater offset switch.
gives you a plus—a built-in DIP switch programmable CTCSS TH-21BT/A: =600 kHz, simplex.
encoder! Now you can access more than one “private line” TH-31BT/A: —1.6 MHz, reverse simplex.
over the air! The original TH-21A Series (The Smallest HT ") TH-41BT/A: =5 MHz, simplex.
is still available from the VHF leader—Kenwood! » Standard accessories:
Rubber flex antenna, earphone, wall charger,
180 mAH NiCd battery pack, wrist strap.
e Quick change, locking battery case.
The rechargeable battery case snaps securely
into place. Optional battery cases and adaplers
are available.
* Rugged, high impact molded case.
The high impact case is scuff resistant, to retain
its attractive styling, even with hard use

* High or low power.
Choose 1 watt high—
enough to *hit” most local
repeaters; or a battery-
saving 150 mW low.

¢ Pocket portability!
Kenwood's TH-series HTs
pack convenient, reliable
performance in a package
so small, it slips into your
shirt pocket! It measures
only 57 (2.24) W x 120
(4.72) Hx 28 (1.1) D mm
(inch) and weighs 260 g
(.57 Ib) with PB-21.

* Expanded frequency
coverage (TH-21BT/A).
Covers 141.000-150.995 MHz in 5 kHz
steps, includes certain MARS and CAP
frequencies.

TH-31BT/A: 220.000-224.995 MHz in
o-kHz steps.
TH-41BT/A: 440.000-449.995 MHz in
5-KHz steps.

i Tr":i"l“" L

Optional accessories:

® HMC-1 headset with VOX

e SMC-30 speaker microphone

e PB-21 NiCd 180 mAH battery

® PB-21H NiCd 500 mAH battery

e BC-2 wall charger for PB-21H

e BC-6 2-pack quick charger

e DC-21DC-DC converter for mobile use

e BT-2 manganese/alkaline battery case

e EB-2 external C manganese/alkaline
battery case

e SC-8/8T soft cases with belt hook

* BH-3 belt hook

e AJ-3 thread-loc to BNC fermnale adapter

* RA-8A/9A/10A StubbyDuk antenna

* TU-6 sub-tone unit (TH-21AT/A only)

More information on the Smallest HT™
s available from Authorized Kenwood
Dealers.

= KENWOOD

KENWOOD U.S.A. CORPORATION
TH-senes transceivers shown with optional StubbyDuk antenna 2201E. Dnminguez St.. LDFIQ Beach. CA 90810

Specifications and prices are subject to change without notice or obligation P
5 Q. n h -574
Compiete service manuals are available for all Kenwood transceivers and most accessofes O.Box 22745, Lo g Beach, CA 90801-5745
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KENWOOD

.pacesetter in Amateur Radio

TS"711A/81 1A VHF/UHF all-mode base stations

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

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

* Large fluorescent multi-function
display.
Shows frequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset, digital
code, and memory channel.

e 40 multi-function memories.
Stores frequency, mode, repeater off-
set, and CTCSS tone. Memaories are
backed up with a built-in lithium battery.

MODEL TS-T11A
WANH: TRANSCEIVER

Optional accessories.

¢ |F-10A computer interface
o |[F-232C level translator

e CD-10 call sign display

e SP-430 external speaker
* V5-1 voice synthesizer

e TU-5 CTCSS tone unit

* MB-430 mobile mount

* MC-60A, MC-80, MC-85
deluxe desk top microphones

* Versatile scanning functions.
Programmable band and memory scan
(with channel lock-out). "Center-stop
tuning on FM. An “alert” function lets
you listen for activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

* R power output control.

Continuously adjustable from 2 to
25 waltls.

FUNCTION

.

» MC-48B 16-key DTMF, MC-43S UP/
DOWN mobile hand microphones

* SW-200A/B SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

« SWT-1 2-m antenna tuner

e SWT-2 70-cm antenna tuner

e PG-2U DC power cable

Compilele service manuals are avardable for all Kenwood transcenvers and mos! aCCessones

JPECCcanons and prces are subjpect It

) change without notice or obligation

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

® All-mode squeich.
* High performance noise blanker,

* Speech processor.

For maximum efficiency on SSB
and FM.

e |F shift.

e “Quick-Step” tuning.

Vary the tuning characteristics from
“conventional VFO feel” to a stepping
action.

e Built-in AC power supply.
Operation on 12 volts DC is also
possible.

e Semi break-in CW, with side tone.

* VS-1 voice synthesizer (optional)

More TS-711A/811A information is
available from authorized Kenwood
dealers.
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KENWOOD

KENWOOD U.S.A. CORPORATION

2201E. Dominguez St,, Long Beach, CA 90810
P.O. Box 22745, Long Beach, CA 90801-5745



EDITED BY BRYAN HASTINGS KATHY

Education and
Young Hams

AMATEUR RADIO HAS OFTEN BEEN AC-
CUSED of being a pastime for the aging; not
totally untrue in light of a recent poll which put
the average ham at 58! QRX this month fo-
cusses on what's happening to bring fresh
blood into our hobby. But first. .

Larry finds
Greener Pastures

WE AT73 MAGAZINE ANNOUNCE LARRY
LEDLOW NASE/GOCQW/9H3FS as our new
Editor-in-Chief, starting in September.

Larry is bringing a great deal of pertinent
experience to the post. He has been writing
technical reports for, and editing, official De-
partment of Defense publications since 1980,
and has been a regular contributing editor for
several journals, including Monitoring Times.
He is also founder of the only active volunteer
examining team in United Kingdom (1985),
and has taught numerous U.S. licensing
courses since 1983. He has also been ex-
tremely active in organizing special event sta-
tions and DXpeditions (NASC/C56 in 1985,
and 9H3FS in 1986).

We are proud that Larry chose to be with us
to pursue two fine talents of his: writing and
amateur radio!

Inter-Urchin
Packet Mail

A PROJECT FOR PUTTING DEMONSTRA-
TION HAM RADIO STATIONS IN ELEMEN-
TARY SCHOOLS has provided inspiration for
a pocket pen-pal message exchange in New
England.

Byron “Luck’ Hurder KY1T recently in-
stalled a small amateur radio station in his
local elementary school on Cape Cod, and
reported this in a message to "ALL."” When
Conrad "'Butch” Ekstrom WB1GXM, an ele-
mentary school teacher in Lempster NH and
an ardent ham, suggested exchanging mes-
sages between the students of the two
schools, Luck and Butch prepared lists of
names, ages, and sexes of their respective
candidates and matched them up.

There have now been several packet mes-
sage exchanges between the two schools.
Other hams have already asked to participate,
involving several schools around them. This is
certainly a nice, easy ‘‘grass-roots’’ project
and an excellent promotion of the hobby to

young people!

Ham Scholarships

THE PRESIDENT OF THE DAYTON AMA-
TEUR RADIO ASSOCIATION, Ray Smith
KRBB, has announced the winners of the
association’'s 1987 scholarships. They are:
Douglas Kleeman KASLWM of Shawano Wis-
consin; Carol Colby KABPLF of Midland,
Michigan; Robert Jackson KA7OCV of Tuc-
son, Arizona, and Michael Wozniak KD8TA of
Martin's Ferry, Ohio. Each of these students
will receive one thousand dollars toward tu-
ition at the school of their choice.

The program is open to any FCC-licensed
amateur graduating from high school in the
year that the awards are given. There are no
restrictions on the license class nor course of
study selected by the student.

Information and applications for the pro-
gram are available after January 1 from DARA
Scholarships, 317 Ernst Avenue, Dayton OH
45405. The deadline for receipt of the com-
pleted applications is May 15.

WB2JSM
On Air Again

AFTER A NEARLY SEVEN-YEAR HIATUS,
the Amateur Radio Club Station of the New
York Hall of Science at Flushing Meadows-
Corona Park is back on the air. The slation
had been closed since 1981, when the Hall
was closed for major renovations; but now has
been instituted as a permanent exhibit which
will be operated on the weekend, during nor-
mal visiting hours.

This 100-member club has been cited for its
many outstanding endeavors, such as traffic-
handling for the New York relatives of people

Robert Jackson KA70CV

affected by the earthquake in Guatemala in
1979, and in ltaly in 1980. The Club also visits
the pediatrics section of the Flushing Hospital
at Christmas to enable the children there to
have a direct link to Santa Claus.

The President of the Club, Arnie Schiffman,
says thal there will also be special amateur
radio sessions set up for school children at
the Hall.

Enhancement Stats

NOVICE ENHANCEMENT WAS CREATED
TO ALLOW BEGINNERS VOICE PRIVI-
LEGES in sections of the 28-, 220-, and 1270-
MHz bands, all in an effort to arouse new

WB2JSM §

ALL OF
O[HAL

ISCIENCE
\QUEENS COUNTY
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interest in amateur radio, and it is working.
The number of ticket applications in April
broke the 3,000 mark, the first time in several
years; and in May, the FCC received a whop-
ping 7,065 applications! The number of 6-10
forms processed by the FCC for these two
months has nearly doubled over the same two
months in 1986.

Task Force Update

THE RESPONSE to the recent call in QST for
volunteers for the ARRL Education Task
Force was very good. It is now possible to
organize and distribute the work of the group
through the creation of separate “‘working
groups” lo address the elementary school,
high school, and adult education levels. 22
hams are on the task force altogether, with
five in each of the working groups.

There are two main purposes for the Educa-
tional Task Force. It will review and update
curricula for the teaching of all classes of Am-
ateur Radio, using techniques currently avail-
able in the education discipline; and explore
and report innovative methods of establishing
Amateur Radio clubs in elementary, junior,
and senior high schools.

For more information on this, contact Tom
Frenaye K1KI, ARRL New England Division
Director.

Beverly Hills Hams

TWO YEARS AGO, Craig Dible KBELAK, a
social studies teacher at the Horace Mann
Elementary School in Beverly Hills, brought a
shortwave radio 1o his class. Antennas were
put on the roof, and the class became known
as the school’s listening post. They tuned
into broadcasts from all over the world, and
discussed in class such issues as Japanese
reaction to President Reagan’'s proposal to

SHOW SPECIAL
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impose lariffs on their products, and how
the Soviets, British, and Americans treated
the Chernobyl disaster. They also monitored
local police, fire, and emergency medical
frequencies.

Now, after listening to many broadcasts,
students wanted to become part of the action.
With $3000 in state grant funds, Dible setup a
ham station at the school. Six of his students
have already gotten their tickets, and three
more plan to take the lest soon, In all, about
forty of his students are using the equipment.

Paul Mazer
Honor Award

INMEMORY OF SILENT KEY, PAUL MAZER
N2PM, the Board of Directors of the New York
Hall of Science ARC have established the
honor award in his name. This year, at a New
York Hall of Science ceremony, Paul's wife
Dorothy Mazer presented this special award
to Joe Fairclough WB2JKJ.

Joe developed an English curriculum
around Amateur Radio. Students learn the
International Morse code at the start of the
term and practice their spelling and vocabu-
lary skills by using CW. Grammar is taught
using Amateur Radio publications and books
as texts. Through Joe Fairclough's instruction
and patience, many of his students have
qualified to become licensed amateur radio
operators.

73 Magazine extends congratulations to
Joe WB2JKJ and his Kids for a job well done.

WNZ Award

THE EDITORS OF CQ MAGAZINE announce
the Worked Novice Zones (WNZ) Award,
which is available only to holders of a U.S.
Novice or Technician class license for proof of

Amatenr

tadio

Wayne with one of the junior members of hamdom, Jake KBSBNR, at the Dallas Hamfes!. Jake

was eight when he got his ticket.
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contact with at least 25 of the 40 CQ Zones as
defined by the WAZ rules. All contacts must
be made using the Novice 80-, 40-, 15-, or
10-meter bands, using modes authorized for
these bands, and using transmitter power au-
thorized for the Novice or Technician license.
All contacts must be made as a Novice or
Technician, although at the time of submis-
sion, the licensee may have upgraded to a
higher class of license.

The WNZ award is available as a mixed
mode, CW only, or SSB only. Rules for the
WNZ are essentially identical to the standard
CQ WAZ rules. The WNZ award may be used
to fulfill part of the application requirement for
the WAZ award when the operator is finally
able to confirm the remaining 15 Zones.

This award 1s a good first step for Novices
and Technicians toward the '‘big-league”
awards. For application and zone map, write
to CQ Magazine in Hicksville NY 11801.

W9PRN
Scholarship

THE EDMOND METZGER W9PRN SCHOL-
ARSHIP has been created for students who
attend the University of lllinois, Indiana Uni-
versity, or the University of Wisconsin. They
must be pursuing a course of study in Electri-
cal Engineering, be a licensed radio amateur,
and be a member of the ARRL. For further info
on this scholarship, please contact Don Evilsi-
zor KASQWC, R.R. #1 Box 206, Larwill IN
46764-9726.

Articles!

GRANTED, THE DAYS OF THE TOTAL
HOME-BREW STATION may be fading fast.
Granted, the awesome circuitry of today's full-
featured rigs daunts all but the most technical-
ly minded of us. But natural curiosity and the
skyrocketing prices of equipment still keep
hams constantly tinkering and coming up with
a better—and cheaper—mousetrap. And, of
course, the increasing sophistication of our
hobby demands more than ever the talents of
those who can explain complex material in
simpler terms.

So, if you're sitting there saying to yourself
"This project was so cheap/fast/simple/neat
that I'll have to write about it some day,"' make
that someday today. Call or write us about our
editonal calendar. All submitted articles will
be promptly reviewed,

Let hams the world over in on your great
ideas—through 73 Magazine.

Thanks to. . .

THIS MONTH'S QRX was compiled with the
help of Hamsplatter, The W5Y! Report, The
ARRL Letter, the New York Hall of Science,
David McLanahan, DARA, The Los Angeles
Times, CQ Magazine, and the good pup
Lena. Send your news and photos to 73
Magazine, WGE Center, Peterborough NH
03458-1194, Attn: QRX.




Put More Punch
in Your Packet

High Performance Hand-Held Anten-

Outstanding mechanical design
na — The Hot Rod

makes the IsoPole the only logical
choice for a VHF base station,
especially for Packet operation. All
Isopole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupling from
the feed line results in simple tuning
and a significant reduction in TVI
potential. The IsoPole antennas are
all impedance matched in the factory
so that no field tuning is required. The

The Hot Rod antenna can be ex-
pected to make the same improve-
ment to hand-held communications
that the IsoPole antennas have made
to base station operation. Achieve 1 or
2 db gain over ANY 5/8 wave two
meter telescopic antenna. The factory
tuned HR-1 is 20% shorter, lighter and
places far less stress on your hand-
held connector and case. It will easily

IsoPoles have the broadest frequency handle over 25 watts of power, making
coverage of any comparable VHF it an excellent emergency base or
base station antenna. This means no mobile antenna. In the collapsed posi-
loss of power output from one end of tion, the Hot Rod antenna will perform
the band to the other, when used with like a helical quarter wave. Three Hot
SWR protected solid state Rods are available; HR-1 1/2 wave 2M

tranceivers. Typical SWRis 1.4to 1 or Ant., HR-2 for 220 Mhz, and HR-4 for
better across the entire band. 440 Mhz. Amateur Net Price on all Hot
A standard 50 Ohm S0O-239 connec- Rods is $19.95.

tor is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag-
gravating deviation in SWR with
changes in weather. The impedance
matching network is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup-
plied).

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc-
ed Electronic Applications, P.O. Box
C-2160, Lynnwood, WA 98036, or call
206-775-7373.

IsoPole Specifications

Model 144 220 440

Freq. Coverage (Mhz) 135-160 210-230 415-465

2.1 VSWR bandwidth y12Mhz @ 146Mhz )15Mhz @ 220Mhz )22Mhz @ 435Mhz
Power Rating 1 kw 1 kw 1 kw

Gain** 3 dbd 3 dbd 3 dbd

Radiating Element Length 125.5” (3.2m) 79.25” (2m) 46" (1.2m)
Amateur Net Price $49.95 $49.95 $69.95

**dbd — db gain over a dipole in free space

Prices and Specifications subject to change without notice or obligation.

AEABri you the
Breakthrough!

CIRCLE 65 ON READER SERVICE CARD
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from page 4

the obits of much younger people
buying the farm, | get uneasy. A
great many of the hams | knew
when | started out are long gone.
I'm running out of pens to mark
old friends in the Silent Keys
column. Ken Grayson W2HDM,
Carmine Miranda W2MLM,
Garald Silsby W1MCS, John
Williams W2BFD, Dexter Miller
W2MSZ, Bob Gunderson W2JI0O,
Oscar W2KU, Sam Harris W1FZJ.

Perhaps it's the same sense of
invulnerability which lets kids
drink and drive which blinds us to
the consequences of swilling six-
packs and chomping potato
chips—or even wolfing down a
Whopper, which has around 650
calories! | found that a few months
of single-mindedly dieting worked
wonders. As they say of cocaine,
ice cream is wonderful, but is it
worth dying for?

The hardest part of dieting is
making the decision to actually do
it. Once you've done that the rest
is easy—and incredibly reward-
ing. Once you don'l have to make
a decision about ice cream and
other crap like that, it's a piece
of...er...salad. Oh, your body will
fight back for a few days, but once
you're adjusted to 1500 calories,
you're never hungry and the fat
just slowly burns off.

Did you catch Richard Pryor’s
monologue about his addiction
to cocaine? Well, what he went
through is a lot like your and my
addiction to fattening foods.
We're surrounded by tempta-
tion—the cold cereal shelf at the
supermarket—the ice cream sec-
tion—pies—a whole aisle of
bread—a bakery boutique—the
crunchies section—beer by the
case—Lordy! The meat case is
full of steaks marbled with fat—
chicken with that deliciously fat
skin—sausage—luncheon meats
(packed with fat}—you have to go
some to find real food.

I'm going to be watching at Day-
ton next year to see how weak-
willed you are.

Speaking of losing our bands,
which | did, how soon should we
start a pool on which ham band
will be the last we lose? I'll put my
money on 2m, just because it's
the one we're using the most.

As our ranks thin, we're going to
have less and less say in what

_NEVER SAY DIE

happens to our bands. A group of
doddering old men who are con-
tributing virtually nothing to the
world aren’t going to have much
influence against well-heeled
Washington communications lob-
bies. We're still holding on to our
bands by virtue of things we did a
generation or two ago, nol as a
result of what we're doing today.

I'd love to publish articles on
spead-spectrum communica-
tions—on digitally-encoding pho-
netics for ultra-narrow band voice
communications—on high speed
packet systems-but if no one is
left to experiment and write the
articles, I'm sitting here with an
empty in-basket. Yes, | realize
that if | did get such articles that
most hams wouldn’t want to read
about such new-fangled garbage,
humph. But I'm game to try.

You wouldn't believe the
Wayne Green hating which went
on back in 1970 when | started

volved—youngsters who will be
straining at the bits (and bytes) to
try new communications modes—
youngsters who will pack 73 with
articles on developments—arti-
cles which will build a whole new
generation of small businesses like
AEA, Kantronics, GLB, and so on.

In the modern communications
world amateurs are still stuck with
smoke-signal technology. We're
pathetically ill-equipped to deal
with any serious emergencies.
The only bright side to all this is
that, as backward as we are,
we're all our country has to de-
pend on in emergencies.

If your club is having some suc-
cess in attracting youngsters and
getting them licensed, please let
me know about it so | can pass the
word. In the meanwhile, what is
your club doing to get some ex-
citement going on 2207 I'm not
hearing crossband repeaters from
220 to 20m, which will aliow me to
talk with your local Novices. Let’'s
see some action.

NOVICE ENHANCEMENT NEWS

How well is it working? Hmmm,
if you want to keep from stepping

“...scientists....found that mice fed
just above a starvation diet lived twice
as long as well-fed mice.”

publishing endless articles on FM
and repeaters. Lordy, the massive
reaction | got to that. But | stuck to
it, pouring out articles in 73, pub-
lishing a monthly Repeater Bul-
letin, organizing FM symposiums
around the country. After a couple
of years everyone had a 2m mo-
bile rig and a couple of HTs.

This isn’t a health magazine, so
I'm not going to run hundreds of
articles on getting into shape—
generating another generation of
Wayne Green haters. But, fellas, |
talk with you on the air—I see you
at hamfests—and | know many of
you enjoy reading my editorials—
so | feel like you're personal
friends and | worry about you. |
want you to be healthy—to make
plenty of money and to enjoy ama-
teur radio with me.

If we're going to have any
chance of holding our bands we
have to pay our dues. We've been
having a free lunch for a genera-
tion now—ever since the incen-
tive licensing disaster in 1963.
Your dues these days are less us-
ing our bands (use it or lose it)
than in getting youngsters in-

10 73 Amateur Radio = September, 1987

on toes, perhaps you'd better not
discuss this controversial subject
over the air. Of course, the fact is
we don’'t know yet.

One thing we do know is that we
have all our bets on it. | don't know
of any back-up projects the ARRL,
the industry, or even the FCC
have in mind in case Enhance-
ment doesn’t bring in the expect-
ed flood of newcomers.

Bill Welsh WEDDB, who's been
far and away the most prolific
Novice licenser in ham history—
he won the coveted Edison Award
from GE a generation ago for his
work—says he hasn'l seen any-
thing to be happy about so far. He
compared the California licensing
totais for the first four months of
the last five years. These went
950—912—615—556—600.

Bill pointed out that the slight
increase for 1987 reflected the
rush by Novices to get licensed
before the more difficult exam hit.
Bill predicted a higher than nor-
mal April and May, then a real
drop in June.

The decrease in lapsed Novices
has artificially inflated the FCC's

figures showing the total number
of hams. This is attributable to the
ten-year Novice term, nol more
upgrades.

Bill feels that the ARRL has sac-
rificed whal was a simple Novice
system in a vain effort to save 220-
225 MHz. He belives thal the
ARRL has messed up again—
strange words from someone who
has been such a strong League
supporter.

All we have to do is wait and see
who's got the best crystal ball. I'm
on record as being eager to be
absolutely astounded if Novice
Enhancement brings in a signifi-
cantly greater number of Novices.
| suspect Bill may be right—this
may be just another case of foot-
shooting. Not what we need at this
time when our hobby is disinte-
grating before our eyes.

I'm put in mind of a man in his
50s who suddenly finds himself
out of work. Panic sets in and he
wastes his money and time on one
foolish get-rich-quick scheme af-
ter another instead of buckling
down to hard work. Desperation
knocks out common sense. Aman
in his 50s out of work has a major
problem in our society—forget it if
he's 60... where the average ham
age is headed.

Bill's figures sure jibe with
those from W5Y| showing a
steady national drop in new li-
censees—about 10% per year.
So, are we going to bet the farm on
Novice Enhancement or are we
going to work on some backup
projects such as getting our ham
clubs involved in developing
Novices and radio clubs in neigh-
borhood schools?

It's been a while since | sat
down with the individual commis-
sioners and updated them on am-
ateur radio. We have some new
ones who don’t have a clear pic-
ture of our history—our past ac-
complishments—and how past
FCC actions have almost killed an
incredibly important national re-
source.

In the meanwhile I'll be listening
for you around 14.2—my current
need for penance is satisfied on
20m phone. If you indulge in simi-
lar self-abuse and have any ideas
for helping amateur radio grow,
but are too far along with Parkin-
son's to write, give me a call.

WHAT WILL EMP REALLY DO?

Despite major efforts to keep a
lid on the nuclear electro-magnet-
Ic pulse (NEMP) situation, word is
gradually leaking out. Looking it

Continued on page 55



Spectrum Repeater/Link

New FL-4 UHF
Helical Resonators

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards

SCR200A-VHF SCRA450A-UHF

* Totally Advanced Design!

*8 Pole Front End Fitr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 uV/12dB SINAD typ.

«Sel. -6dB @ + 6.5 KHz. -130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Flitrs.

»'S Meter', Discriminator & Deviation Mtr. OQutputs!

*Exc. audio quality! Fast squeich! w/0.0005% Crys-
tal. ("“Super Sharp” IF Fitr. also avail. )

« New! 30 KHz B.W. IF Filter

for High Speed Packet.

Complete Receiver Assemblies

*Hcvr. Board mounted in shielded housing.

«Completely assembled & lested, w/F.T. caps,
S0239 conn.

*As used in the SCR 1000. Ready to drop into your
system!

*UHF Recvr. Assy. Now Available w/Super Sharp FL-
4 Helical Resonators. Greatly reduces IM & "'oul of
band"’ interference!

Receiver Front-End Preselectors

*FL-6: 6HI Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

»FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of “‘out-of-
band’’ signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.

eExtremely helpful at sites with many nearby trans-
mitters to “filter-out”’ these out-of-band signals.

Call or Write for
Data Sheets

(e 7SPECTRUM COMMUNIGCATIONS CORF.

For 10M,

ID250A CW ID
& Audio Mixer Board

circuit and ‘*‘Emergency Power ID"’
option.

e4input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

«LUp to 4 different ID channeis!

=Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

*Complete solid state control for rptr. COR “Hang"
Timer, *‘Time-Out” Timer, TX local & remole Shut-

down/Reset, elc.
eincludes inputs & outputs for panel controls &

lamps.

Power Supply Boards w:i"

« SCP12 12VDC @ 0.3A MAX. OUT.

« SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max. out.)

e SCP512A As above, but also w/—12VDC @ 0.1A

TTC300 TOUCH TONE CONTROLLER

*High performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF
Radio Link.

=Lises new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

«Decodes all 16 digits

«3 ON/OFF Functions per Main Card. Easily expand- |

able to any no. of functions w/Expansion Cards.

»Codes quickly field programmable via plug-in Cod-
ing Cards. Many unique 3-digit codes available. Not
basically 1-digit as with competitive units.

«_Latched or pulsed outputs.

sTransistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function,

«Low Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.

i

! IH. :
SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

e 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% duty, 25A @ 100% d

B Masswe 30 Ib. Transformer & Heat Sinks.

simproved! Now includes “‘audio mute”

g

High Performance Boards & Sub-Assemblies

These are professional ‘“Commercial Grade’ Units—Designed for
Extreme Environments (—30 to 60° C.) All Equipment Assembled & Tested.

2M, 220 MHz, & 440 MHz

Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!

=Withstands High VSWR

*True FM for exc. audio quality

*Designed specificially for continuous rptr. service.
Very low in “‘white noise."”

eSpurious— 75 dB. Harmonics —60 dB.

»With .0005% precision grade xtal.

«BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P
filter & rel. pwr. sensor.

*BAT7S 75 Wt. unit also available

SCT110 Transmitter Assembly

»SCT110 mounted in shielded housing
«Same as used on SCR 1000 & 2000X
«Completely assmbid. wi/F.T. caps, S0O239 conn.
«10, 30, or 75 Wt. unit.

SCT 410B UHF Transmitter Bd. or Assy.

«Similar to SCT110, 10 Wis. nom.

eincludes *‘on board'’ proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. U HF AMP. BD. & HEAT SINK

SCAP Autopatch Board
*Provides all basic autopatch functions
*Secure 3 Digit Access; 1 Aux On-Off function, Audic

AGC; Built-in timers; etc. Beautiful Audiol
«0/1 inhibit bd. also available
*Write/call for details and a data sheel

RPCM Board

sUUsed w/SCAP board to provide ‘‘Reverse Paich”
and Land-Line Control of Repeater
eIncludes land-line ‘‘answering”™ circuitry

Lightning Arrester For Autopatch

«Gas Discharge Tube shunts phone line surges 1o
ground

sHandles up to 40,000 Amps!

«The Best device available to protect Autopatch
equipment from lightning damage. $17.00 + S/H.

1055 W. Germantown Pk, S9 * Norristown, PA 19403 » (215) 631-1710 = Telex: 846-211
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LETTERS_

HF BLUES

Recently, | was on 20 meters
settling down to a homely QSO
with a long-lost DL friend. A cou-
ple of overs later, two Whiskeys
(one too many?) came up on fre-
...When | tell him that the fre-
quency is in use, he comes back
and says ""Yes, itis.” | later found
out that they were having a QSO
across town with guns blazing,
with S-9 plus in southern India.

Even with 400 Watts, a four-ele-
ment tribander, and the best QTH
in town, staying alive on twenty
phone s problematical, at best,
for me. | finally got the notion to go
to A1 mode, in the hopes of finding
freer bandspace and more courte-
ous users. But even after making
sure that I'm clear by 2 kHz on
before CQing, no sooner than get-
ting a QSO going and working
QSK, then | hear tune-up, V. .V.
V. .V, etc, between my transmis-
sions. And when | sign off and end
KN, all hell breaks loose! No one
seems to know the meaning of
KN, or have any patience for the
QRZ. By my second QSO, the
channel is inundated with QRM,
mainly due to those who don’t
contact with me and set up shop
next door to call CQ and drift
all over. It's impossible to work
there, even with a razor-sharp fil-
ter. The situation is like a fish mar-
ket—it stinks!

Back on phone, the situation is
even worse. By the time I'm in
my second QSO, everyone wants
to know if the frequency is in use
(to see if | copy). Adding all the
tune-ups, oolahs, and bird songs
of all species, it's a lotal assault
on my ears (it's a hobby, OM,
remember).

QSL cards. About 20% QSL.
I've been sending my cards direct
to individual burrows and call ar-
eas; | still need W5, W7, etc.
cards. I'm still waiting. . .maybe
TAD after 10 years.

I'd be interested in seeing a
study of cardiac problems on ham
radio ops. There well may be a
direct relation between the num-
ber of operating hours and in-
creasing risk of heart attack.
Stamp collecting, gold-fish watch-
ing, and star-gazing may be our
alternatives.

| don't really know why | take
this punishment and keep coming
back for more—is it addiction?

Rajendra Kumar G. G. VU2ZAP
Bangalore India

An important piece of informa-
tion was left out of the report on
the Amtrak/Conrail train crash
(“‘Death on the Rails™ April 1987):
the vital role amateur radio opera-
tors played in the emergency op-
erations. For more than three
days, approximately 190 hams
were on the scene or standing by
throughout the Baltimore area.

Hams were the only communi-
cators who could talk from rescue
command and all trackside loca-
tions. Hams supplied direct paich-
es to the shock trauma center:
one patch even connected trauma
surgeons directly between rescue
command and the operating
room. A command center was set
up at the Pikesville firehouse at
1:37 p.m. on Sunday, Jan. 4th—
just four minutes after the acci-
dent took place. Theironyisthata
meeting had been scheduled for
Baltimore County FD hams on the
eighth. The meeting, held after
the fact, was attended by fire de-
partment members and gover-
ment officials, and established
guidelines for amateur emergen-
cy communicalions.

Whoever wants more informa-
tion on this subject may contact
me at Pikesville Fire company,
40E Sudbrook Lane, Baltimore
MD 21208.

Firefighter Terry Turchin
Baltimore MD

At the end of May, | attended the
Consumer Electronics Show in
Chicago for the first time. Anyone
who has never been there is really
missing out!

As | recall, | read in 73 of certain
wholesalers and retailers who are
marketing the “Eagle 1" HT UHF
transceiver as the ultimate CB.
The trouble is is that the radio is
designed to operate in the 440-
450 MHz part of the spectrum,
right at the top of the amateur 70
cm band! Although the fine print
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says FCC license required, when |
asked the salesman at Samhill
Corp. about licensing, he said
“No problem—since they're low
power, you don't really need to
bother.” Samhill was marketing
the Eagle 1 at the CES, as well as
high-power cordless phones with
an 80-km range for export only.

As | got into it with the sales-
man, | realized that he knew all
along that the radio operates in
the Amateur portion of the spec-
trum. In disgust, | moved along to
the next booth.

Perhaps you, or any of your
readers can suggest what can be
done to stop these unscrupulous
dealers from marketing these and
other such radios as glorified CBs.

And hey—you print a great
magazine!

Dan Busse KABTER
St. Louis MO

Thanks Dan! Readers running in-
to this kind of mischief should
send a report to me—\'ll see that
the FCC gels it—Wayne

FEWER LICENSE CLASSES

In recent years, the Commis-
sion has seen fit 1o eliminate the
requirement for licensed person-
nel in almost all phases of com-
mercial radio and television oper-
ation. This began in the early
1950s, when it eliminated the re-
quirement for a First Class Radio
Telephone Operator to be on
hand whenever a broadcast trans-
mitter was on the air. Today, the
Commission has deregulated [i-
censing requirements in almost
all phases of radio, except the Am-
ateur Radio Service.

In 1950, there were only two
classes of amateur radio licenses,
Class A and Class B, and a mail-
order Class C with the same privi-
leges as B. In those days, there
was some justification for having
license distinctions, since almosl
all transmitting equipment was
home-made, and maintained by
the operator. In addition, techni-
cal skill and CW ability was indeed
a national asset in the form of
trained personnel for the armed
services who sfill used low-tech
equipment and CW as a means of
communication.

In 1987, we have five classes of
Amateur licenses, in an age
where very few transmitters below
the microwave region are built by
the licensee. Maintenance is al-
most universally performed by
skilled technicians of the manu-
facturer or an authorized agency.
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The armed forces and commer-
cial agencies have practically no
use for trained CW operators. We
have many thousands of highly
portable transceivers that can
give us emergency communica-
tions vastly superior to equipment
in the old days, and not requiring a
large amount of technical knowl-
edge to operate effectively.

With the above in mind, the
question arises as to the neces-
sity of the expenditure of federal
funds to maintain five classes of
license, with all of the paperwork
required with no apparent bene-
fit to the public and very little
benefit to the Amateur Service
beyond the snob-appeal and
"'"Merit-badge’’ precept of the Boy
Scouts. | think that such recogni-
tion can be achieved through the
Code Proficiency Certificate is-
sued by the ARRL at no costto the

government.
Therefore, | suggest that the
Commission go back to a two-lev-

el licensing system. The lower
class would combine Novice and
Technician classes with Techni-
cian operating privileges. | would
add to this all amateur frequen-
cies and modes above 28 MHz,
with a power limit of 250 Watts
from the transmitter.

The advanced license would
combine the privileges of the Gen-
eral, Advanced, and Extra-Class.
The theory exam would remain
the same as currently required
for the General Class, and the
code requirement reduced to 10
wpm. As CW becomes more ob-
solete, there is less reason to
make it a stumbling block in the
Amateur Service. It would be like
making knowledge of loop-modu-
lation, spark-gap technology, or
cats’ whiskers part of the current
testing.

Reducing the number of class-
es to two would also eliminate the
requirements for the controversial
call-sign system that has evolved
over the years which has become
a mode for status seeking. If
there is a desirability that call-
signs designate license class un-
der the new system, | suggest is-
suing 2 x 3 calls, beginning with a
“K" for the lower Class, and be-
ginning with a "W" for the more
advanced Class. Almost all KC-
KZ x 3 and WE-WZ x 3 calls would
be available. This would eliminate
a lot of paperwork and computer
time over the present system.

| hope the Commission will give
the above requests serious con-
sideration.

Sheffield P. Wilds W4GVD
Pineola NC

GOOD ENGLISH

| am writing because | feel that
we, as hams, have a unique op-
portunity to do the world a real
service. As you point out, Wayne,
it is becoming more and more
apparent that English is the cho-
sen language for all ham con-
tacts. It behooves us, who are
native-born Americans, to speak
our language concisely and cor-
rectly! | am appalled when | hear
a contact between a DX and an
American station, and hear the
American butcher the language
while the foreigner speaks gram-
matically correct (however ac-
cented) English. It makes me
wince to hear a ham of ours re-
fer to his “diapole antenna’’, or
call the wires that secure his tow-
er '‘guide wires'’, or talk about
an unknown system of early dig-
ital communication called "“Mor-
ris code’’. | can't begin to talk
about our love for using double
negatives, strange contractions,
and incorrect tenses; such as
"ain't got no”’, "cain’t hear ya'"',
““don’t have none'’, ‘‘| have
went'’, and ““He ain’t went home
yet'. How about “‘Best 73s every-
one?’" 73 is "'best regards’’,
which makes the above phrase
redundant!

Perhaps we should mount a
campaign to get American hams
to speak English before we expect
the same of our foreign counter-

parts.

Jim Oberto WASYYV/7
Phoenix AZ

CODE LEARNER’S PERMIT

| am a physics teacher, and su-
pervisor of our electronics/radio
club of 4-8 members, three of
which are hams. | have been read-
ing your articles about how to in-
terest young people in radio, and
definitely agree that the code re-
quirement is a deterrent. My stu-
dents are able to learn the rules
and regs and the basic theory in
two or three meetings, but after a
full day of classes, sports, and
homework, only a few highly moti-
vated ones find the time for regu-
lar code practice. Many of my club
members start enthusiastically
learning the code, but their inter-
est slowly fades as daily demands
inhibit code practice, and they
don't have the stimulus of being
“on the air.”

My daughter recently obtained
her learner's driving permit and

during a week-long road trip we
went on, during which she shared
the driving, she made tremendous
progress. It occured to me while |
was trying to nap during her shift
(no chance), that the learner’s
permit concepl is ideal for poten-
tial hams under the age of eigh-
teen. | suggest, then, allocating a
portion of the Novice band with full
operating privileges for learner’'s
permit holders, with a ham's su-
pervision and guidance. They
should have already passed the
theory and rules exam.

This “learning by doing" is a
valid concept. If you don’t believe
it, just look at how many kids know
about computers, which they
learned about through hands-on
experience.

Chuck Warren WBOPAYV
Ojai CA

| am a 24-year-old Staff Ser-
geant in the U.S. Air Force, and a
microwave radio technician. |
have also just recently passed my
Novice exam.

My gripes concern ““Never Say
Die"" in the April issue. | first want
to talk about Wayne's comments
about amateur radio and the mili-
tary. Speaking from experience,
the military prefers to train peo-
ple in their own manner. No one
without their training is put di-
rectly in the field anymore. Of
course, hams tend to get through
the technical training more quick-
ly. And, as far as the code goes,
the Air Force still teaches it for use
in contingency (wartime) situa-
tions. Let's face it: under heavy
interference, the code can get
through where more sophisticat-
ed modes fail.

Secondly, have you heard the
normal traffic on CB lately? CB-
ers really don’t have the respect,
etiquette, and technical knowi-
edge, of hams. Thus another good
reason for learning the "dread-
ed”’ Morse code. The code that
Wayne seems to hate is what
keeps educated, dedicated peo-
ple in amateur radio; and keeps
those who just want a new loy,
out. People who are willing to
work for something respect it
when they get it. How can any
non-ham hope to understand the
thrill and sense of accomplish-
ment that comes with self-study-
ing your way to 5 wpm?

Also, despite the fact that | was
trained as a radio technician, I've
learned more from designing and

building my station (entirely
home-brew) than | ever did in
school. This field teaches elec-
tronics, radio theory, and the ever-
elusive antenna theory, in a fun
way that will continue to interest

us younger people.
William Lazure
Kirtland AFB NM

CALL ME

The Novice portion of the 10-
meter band still needs an easy-to-
remember calling frequency—I
suggest 28.1010 MHz. So, get on
that channel and give me a call!

Henry Hampel KAGTUP
St. Louis MO

Wayne, |I've never thought
much of your editorials. Most of
them have made me damn mad,
and |'ve often had to calm myself
by saying that this is a free country
and everyone has a right to their
own opinion, however absurd it
may be.

But your May "87 editonal really
hit the nail on the head. | fully
agree with you that the ham clubs
have got to become more proac-
tive in recruiting and keeping new
hams. My own experiences with
the local group have been poor.
Every once in a while, | go to a
meeting to check up on new and
interesting items, and | am struck
by the members' utter disregard
to newcomers! This is not from
lack of effort to involve myself, ei-
ther. I've always filled in the line
on the form that asks what com-
mittees I'd like to work on, and
even said "‘tell me where you
need me''—and |'ve never even
gotten a call.

I'm especially upset about the
behavior of the bunch that sold
their 220 MHz rigs rather than
sharing the band with a bunch
of Novices. | guess these guys
have forgotten what it's like to
be a beginner and need a help-
ing hand.

I'm still a ham, but I've found
some hobbies where folks are
friendly in person as well as on the
air.

Well, Wayne, |'ve been reading
73 on and off for about fifteen
years, |'ve never agreed with you
before, and | may never agree
with you again. Thank goodness
we live in America!

Jay King N2BEB
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lsw PRODUCTS

KENWOOD DUAL BANDER

Kenwood's updated TW-4100A
“FM Dual Bander''is easy to oper-
ate and is 45 Watts on 2m and 35
Watts on 70cm. Features include
GaAsFET front-end receiver, se-
lectable full duplex crossband
operation, compact size (5.9 x 1.97
x 7.87 inches), weighs less than
four pounds, and has a large, illu-
minated LCD display and main
knob. Frequency coverage is from
142-149 MHz and 440-449.995
MHz. Operation is also possible
on certain MARS and CAP fre-
quencies. The TW-4100A has pro-
grammable band and memory
scan with memory channel lock-out.

Other features include front-
panel selectable CTCSS tone
(when optional TU-7 is instalied)
and selectable frequency step for
quick and easy QSY. This Dual
Bander has 10 memory channels
with store frequency, offset, and
subtone. A lithium battery pro-
vides memory back-up. Two
channels store the transmit and
receive frequencies independent-
ly to allow odd split or cross-band
operation.

The TW-4100A also has a non-
volatile operating system (no re-
programming or board-swapping
necessary). Separate antenna
ports for VHF and UHF minimize
loss and increase reliability and
performance.

Various options are also avail-
able. These include Digital Chan-
nel Link and a multi-function voice
synthesizer (VS-2). Other options
are MU-1 DCL modem; TU-7 CTC-
SS encoder; VS-2 voice synthe-
sizer; PG-2N extra DC cable; MA-
4000 dual band mobile antenna
with duplexer; and MB-11 extra
mobile mount.

Manufacturer’'s suggested re-
tail price $649.95.

For further information on this
product contact: Tom Wineland,
2201 East Dominguez St., Long
Beach CA 90810 (213) 639-9000.

NEW HEATHKIT
LINEAR AMPLIFIER KIT

The new Heathkit linear amplifi-
er kit, SB-1000 provides a full
1000 Watts PEP output on SSB or
850 Watts on CW, as well as full
HF coverage for 160-15 meters
including 80% of rated output
on three WARC bands. It uses a
single 3-500Z tube in a high- effi-
ciency circuit and has a hypersil
steel E-l core transformer for high-
performance operation. It also
features a quiet computer-style
fan, a stiff full-wave power supply
with computer grade capacitors,
adjustable ALC and plate and
load controls with smooth vernier
tuning.

For further information circle
Reader Service number 204,

Heathkit High-performance Lin-
ear Amplifier.

MODEL HL-725D
DUAL BAND AMPLIFIER

Tokyo Hy-Power Labs intro-
duces the HL-725D dual band
power amplifier for 144/440 MHz
bands with low noise GaAsFET
RX preamps.

The HL-725D uses a large heat
sink and the circuits of THL's well-
established HL-62V and HL-60U
models that have proven to be
highly reliable and stable. Simul-
taneous preamp operation of both
the 144 MHz and the 440 MHz
bands is possible. Various combi-
nations of dual TX and RX amplifi-
ers can be used.

The suggested list price is
$329.95.

For more information circle
Reader Service number 205.

FM Dual Band Transceiver.
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New MFJ Dual Band VHF Antenna Tuners.

TWO NEW
ANTENNA TUNERS

MFJ Enterprises introduces two
new dual-band VHF antenna
tuners that cover both the 144
MHz and the new Novice 220
MHz bands. Both handie 300
Watts PEP and match a wide
range of impedances for coax-fed
antennas.

The MFJ-921 has a built-in swr/
Wattmeter, measures 9x2x3 inch-
es, and retails for $69.95.

The MFJ-920 measures a com-
pact 4 1/2x2x3 inches and retails
for $49.95.

Both come with a one-year un-

conditional warranty. For further
information circle Reader Service
number 206.

NEW ALL MODE
ATV RECEIVER

This new receiver from Wyman
Research, Inc., receives FM-ATV
on 900 MHz and 450 MHz with
video and audio outputs. It also
receives AM-ATV on Both 900 and
450 MHz bands with output on
Channel 3 or 4,

Some features of the new re-
ceiver include 6 MHz audio sub-
carrier, de-emphasis circuitry for
FM-ATV; internal speaker(FM-
ATV); GaAsFET circuitry; lighted
tuning meter; and a deluxe cabi-
net. It requires 12 volts at 100 mA.,

Suggested retail price $374.95.

For further information circle
Reader Service number 207.

MODEL TX70-1
ATV TRANSMITTER

This P.C. Electronics small
transmitter (6 x 5.2 x 2.5 inches)
enables Technician class or
higher to transmit live action color
or black and white composite
video and audio from cameras,
VCRs, or computers. The TX70-1
is a companion to the TVC-4G
receiving downconverter. The
unit is ideal for those who have a
downconverter and now want to
transmit without buying a full
fransceiver.

The unit has the improved
KPA5-c transmitter board that
adds a video monitor output of the
actual modulated rf. The unit
comes with one crystal, but has
provisions for switching between
two frequencies. A mike jack and
“push-to-look™ jack is available
for low impedance dynamic mi-
crophones and transmit/receive
switching. The external power re-
quirement is 12 to 14 vdc at 500
mA. The antenna connector is
type N and a BNC outputs to the
receiving downconverter from the
built-in rf T/R relay.

Theoretical snow free line-of-
sight DX using the 1-Watt TX70-1,
TVC-4G downconverter, and
6-element KLM 440-6X beams is 5
miles. For greater DX with mobile
or base applications, the outpul
power and the sync stretcher in
the video modulator of the TX70-1
matches the 50-Watt Mirage
D24N amplifiers linear input ver-
sus output range.

The suggested retail price for
the TX70-1 transmitter is $229 for
single frequency, and an addition-
al $15 for the second crystal.

For further information circle
Reader Service number 208.

KANTRONICS
DUAL PORT COMMUNICATOR

The KPC-4™ Dual Port Commu-
nicator has two simultaneously
operable radio ports both operat-
ing at 1200 baud. Fealures in-
clude a watchdog timer for each
port, automatic gateway opera-
tion between poris, and is com-
mand driven with over 100 soft-
ware commands. The Kantronics

TEIR- ATY
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Model TX70-1 1-Watt ATV Trans-
mitter.



Personal Packet Mailbox™ is in-
cluded as well as an external
modem connection point. RS-232
or TTL level operation by jumper
selection is also a feature. The
KPC-4 also features 32K bytes
RAM, 32K bytes EPROM, 512
bytes EEPROM, and 63B03X pro-
cessor. Also included is a power
monitor circuit to control mi-
croprocessor reset.

The protocol is the ARRL-
adopted AX.25 and the unit is
FCC Part 15 compliant.

For further information circle
Reader Service number 209.

MOBILE ANTENNA

The Austin Tri-Band 2m/1.25m/
70cm antenna puts you on the
three most active repeater bands
with a single 15-inch antenna on
your car roof. Functions as a low
swr quarterwave vertical on 2m
and 1.25m and, a three quarter-
wave on 70 cm. Available with or
without magnet mount.

Suggested retail price including
magnet mount is $62.45 plus
$4.50 postage and handling.

For further information on this
product circle Reader Service
number 210.

e :-g--

Austin Mobile Antenna.

REPEATER CONTROLLER

Creative Control Products new
SRC-10 smart repeater controller
is low-cost, low power, self-con-
tained, and microprocessor-
based. All repeater funtions have
been incorporated onto a 4-inch
by 6-inch G-10 glass epoxy print-
ed circuit board with one interfac-
ing connector for quality, ease of
installation, and reliability.

The SRC-10 controller provides
up to 7 buffered auxiliary function
control outputs that are selected
remotely via a 3-digit DTMF touch-
tone™ command. The unit re-
sponds with a Function Complete
tone after each valid DTMF com-
mand. In addition are Auxiliary
Function Tone Responses to indi-
cate on or off condition. Courtesy
Tone Responses are available to
indicate repeater or link COS
(Carrier Operated Switch) activity.
A lock command is available that,
when it is selected, the controller
ignores all DTMF commands until
the unlock command is received.
This is useful in the case of re-
peater jammers or hackers.

Additional DTMF commands in-
clude repeater and link Courtesy
Tones ON/OFF, Master Reset,
DTMF Mute ON/OFF, and Force
CW ID. In addition to auxiliary out-
puts the SRC-10 has a Repeater
PTT, Link PTT, CW ID, DTMF
Mute, and a CTCSS Mode output.
Inputs consist of DTMF Audio, Re-
peater COS, CTCSS Tone, Link
COS, and and alarm input for
monitoring user installed events
(e.q., low-battery, over voltage, in-
trusion, etc.).

With the optional PI-10/S syn-
thesizer board, the frequency and
offsets of the link radio may be
programmed remotely, After the
frequency and offset is sent in se-
rial format from the controller, it is
converted into parallel outputs to
interface with the link radio’s fre-
quency synthesizer.

The SRC-10's firmware incor-
porates most options that would
be used in a repeater configura-
tion. Customer specified com-
mand codes are available for each
DTMF function, as well as cus-
tomer specified CW speed, re-
peater hang time, and repeater
call.

For further information circle
Reader Service number 211,
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SRC-10 Smart Repeater Con-
troller.

MORSE CODE
TUTOR PROGRAM

MFJ Enterprises announces its
new MFJ-1266 and MFJ-1267
Morse Code Tutor Program/
lambic Keyer/Keyboard.

This new full-feature program
for the Commodore C-64 and C-
128 teaches Morse code and is
also a full-fledged iambic keyer
and Morse keyboard. With the op-
tional MFJ-76 interface board you
can plug in an external keyer pad-
dle and key a transmitter or
transceiver.

The program follows the format
of the ARRL's ““Tune in the
World'* and can be used with that
course or it can be used with the
MFJ supplied code learning
course.

The Morse Code Tutor features
Select Random (lets you select
the letters you want to study);
Complete Random (sends all al-
phabet, numbers, and punctua-
tions randomly); Random Mes-
sage (sends a plain English
message exactly as given on an
FCC test or received on the air);
and Message Store (lets you enter
a message from the keyboard and
store for sending).

Each mode can use the normal
CW spacing or the special
Farmsworth spacing, where char-
acters are sent quickly with longer
spaces between them. A copy of a
test similar to a FCC Novice li-
cense test is included in the
manual.

For more information circle
Reader Service number 212.

S55-32SMP Super-Small CTCSS
Encoder.

SUPER SMALL
CTCSS ENCODER

Communications Specialists
has just introduced a super-small
programmable CTCSS encoder
for use in handheld radios and
other size-restricted applications.
The SS-32S5MP measures only
.53 x 1 x .16 inches and offers full
tone versatility and high audio
level.

Any 32-tone frequency between
01 Hz and 255.0 Hz may be
selected for storage into a 32-bit

EEPROM memory. These tone
frequencies may be standard
or non-standard and may be
changed at a later date if desired.
The required tone frequency
may then be selected by solder-
ing binary coded jumpers on
the tone board. The SS-32SMP
may also be ordered to work as
a six-tone encoder (no switching
diodes are necessary) at no extra
charge. Multiple tone switching
over six tones can be done with
switching diode networks or a
binary switch. Tone frequen-
cies above 255.0 Hz may be
ordered for a slight additional
charge.

The SS-32SMP features a
low-impedance, low distortion,
and adjustable sine wave with
adequate audio level to provide
sufficient deviation for most
handheld radios. It operates
on 6-15-vdc so that voltage drop-
ping resistors should never be
required.

The SS-32SMP is available with
a one-year warranty forimmediate
delivery for $27.95. A catalogue
for our encoder and for our other
products 1s available upon re-
quest.

For further information on this
product circle Reader Service
number 213.

NEW 8-POLE
CRYSTAL LATTICE FILTERS

International Radio announces
two new B-pole crystal lattice
filters for Kenwood and Yaesu
radios.

The IRB8H4.0C is an AM filter
that has a bandwidth of 4.0 kHz
at 6 dB, 2 kHz narrower than the
Kenwood AM filter.

The IR88H4.0C is used to re-
place the Kenwood YKB8A1 that
is used in the R-5000, TS-940, and
TS-930. The new filter comes
mounted on a glass PC board like
the YKB8A1.

The second 8-pole filter is
the new IR3.3H2.1 filter. This filter
was designed to improve selec-
tivity in the Yaesu FT-101/E/EE
series radio and i1s an exact
replacement for the original
unit.

The new filter offers 2.1 kHz
SSB selectivity at 6 dB and will
provide additional razor-sharp
selectivity for the above series
Yaesu radios.

Filters are $60.00 each plus
$5.00 shipping and handling
U.S.A.; $10.00 Canada and
Mexico, $13.00 elsewhere.

For further information circle
Reader Service number 214.
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Roald Steen AJON
6217 Ridee Drive
Woodbury MN 55125

Radio at Green Bank

The active radio observatory at Green Bank,
West Virginia, is also a center for preserving some
of the major early developments in radio astronomy.

0 ne of the most impressive
collections of radio atennas
in the world 1s located at Green
Bank, West Virginy. This loca-
tion was selected for the first
large system of radio telescopes
in the United States for several
rcasons. The hills surrounding
Green Bank protect the site from
man-made interference. The area
has little industry and few popula-
tion centers that could cause in-
terference.

Green Bank is a very pretty lo-
cation. The surrounding hills are
covered with forests and in the
valley there is little to disturb na-
ture except the large radio tele-
scopes.

Green Bank has become a center for the
history of radio astronomy as well as an
active radio observatory. A replica of the
first antenna that was used to detect ra-
dio emissions from space has been con-
structed near the administration building.
The original antenna was built by Karl
Jansky, a radio amateur who worked as a
scientist at Bell Laboratories in Holmdel,
New Jersey.

With his antenna system, Karl Jansky
was studying radio noise. The antenna was
constructed for a wavelength of 14.6 meters,
which is near our 15-meter radio band. He
discovered that the strongest noise sources
seemed to follow the movement of the sky
as the Earth rotated. In 1930 Karl Jansky
determined that the band of radio noise that
he detected seemed to coincide with the
Milky Way and that it was strongest near
the constellation Sagittarius, the center of
the Milky Way. With the detection of this
extraterrestrial radio noise, radio astronomy
as a science began.

Another dedicated amateur, Grote Reber,
also made great contributions to radio as-
tronomy. Reber, an electrical engineer, built
a 31-foot parabolic antenna at his home in
Wheaton, Illinois, in 1937. This was the
first system built expressly for radio as-
tronomy. With this fully steerable radio tele-
scope, he was able to make a number of
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The 140-foot telescope at Green Bank.

important contributions to the new science of
radio astronomy, including the first radio
map of the sky. This was an impressive pri-
vate effort—the radio telescope weighed two
tons and 1t took four months to build the
observatory.

In 1947 Reber sold his radio telescope
to the National Bureau of Standards. The
Bureau moved it to their location is Boulder,
Colorado, the home of WWYV. Here it served
the Bureau for a number of years in radio
research activities. After the Bureau acquired
more advanced equipment, the Reber tele-
scope was disassembled and shipped to Green
Bank. Reassembled at Green Bank under the
direction of Grote Reber in 1960, it can now
be seen there by visitors. The site at Green
Bank 1s listed in the National Registry of
Historic Places.

Several other early radio astronomy anten-
nas are also displayed at Green Bank. One, a
horn antenna, was used in 1951 to detect
neutral hydrogen radio emissions from
space. This emission occurs at a frequency of
1.420 GHz and is one of the strongest radio
emissions that arrive from space. Concentrat-
ed along the plane of the Milky Way, it serves
as an important indicator of the structure of
our galaxy.

The first large radio telescope at Green
Bank was built in 1957/58. The telescope is
85-feet in diameter, fully steerable, and con-

structed as a parabolic antenna
with a cassegrain subreflector.
Named the Howard E. Tatel tele-
scope afier its designer, it is still
in service as part of a 4-element
interferometer.

In 1960 the second largest
movable radio telescope in the
world was built at Green Bank. It
1s exceeded in size only by the
1000-foot fixed radio telescope at
Arecibo in Puerto Rico and a 330-
foot movable radio telescope near
Bonn, Germany.

This telescope has one disad-
vantage: 1t can be moved only in
elevation. A movable feed system
at the focus of the parabola allows
some tracking of objects as they
move across the sky due to the earth’s rota-
tion, but because this capability is limited, an
object can be tracked for only a few minutes.
But for many observations this tracking capa-
bility is sufficient. It 1s one of the most valu-
able facilities of its type in the world, con-
tributing to many discoveries in radio
astronomy. The shape, size, and rotation of
many galaxies have been mapped by this tele-
scope.

Many pulsars (radio sources in the sky that
transmit rapid pulses in a very stable pattern)
were first detected with the 300-foot
telescope at Green Bank.

Pulsars are believed to be the remnants of
supernovas that have exploded in the Milky
Way. These stars have contracted, becoming
rapidly rotating and extremely small and
heavy neutron stars. Pulsars emit radio waves
from their magnetic poles and these can be
detected each time a pole sweeps past
the earth, Despite having traveled several
thousand light years, these pulsars haven't
been smeared out and, when they arrive on
earth, can still be detected in almost the same
pattern as when they were emitted from the
pulsar.

The observatory i1s now used to map these
pulsar emissions from the Milky Way and
other more remote galaxies at the radio fre-
quency of neutral hydrogen (1.420 GHz).
This telescope produces far more accurate
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Phoro A. A working replica of Karl Jansky s antenna.

maps than the old horn antenna on display
nearby.

The largest telescope (140-foot) in the
world with an equatorial mounting was built
at Green Bank in 1965, Equatorial mounting
permits rapid and accurate tracking of objects
in the sky. This telescope if often used for
Very Long Baseline Interferometry (VLBI)
observations in conjunction with observato-
ries in other countries, including the 330-foot
telescope in Germany.

To use VLBI technology a radio telescope
must have a very smooth surface compared
with the shortest wavelengths which it 1s to
observe. The smoothness of the telescope’s
140-foot diameter surface is so accurate that
it works well at wavelengths of 2 centimeters
(15 GHz). By linking several radio telescopes
together extremely detalled observations of
remote objects can be achieved with the aid of
communications satellites or microwave
links. The information from the participating
radio telescopes is recorded with accurate
time measurements on magnetic tape. The
(VLBI) technology is as accurate as that
which would be possible with a single radio
telescope with a diameter equal to the
distance between the participating radio
observatories.

The 140-foot reflector, constructed in the
cassegrain configuration, is able to determine
signal frequencies with very high accuracy.
Since chemical elements in space emit a vari-
ety of radio frequencies, each emission line
can be used to identify a chemical element.
Doppler shifts in emission lines can then be
used to determine the velocity and tempera-
ture of the objects being observed.

The 3-element interferometer at Green
Bank was the first large one constructed in the
United States. (An older interferometer had
been constructed only at Jordell Bank in Eng-
land.) The Green Bank interferometer con-
sists of three 85-foot reflecting antennas, in-
cluding the original Howard E. Tatel
antenna. The Tatel antenna is stationary, the
other ones can be moved along a 5000-foot-
long track.

The experience gained from the pioneering
work done on the Green Bank system was
used in constructing the much larger, 27-ele-
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Jor radio astronomy.

Photo C. The three-element interferometer at
Green Bank. The center element has been
dismantled ; the two remaining are part of a
four-element interferometer dedicated to
astronomy.

ment interferometer facility in New Mexico
(73, July 1983).

The three-telescope interferometer at
Green Bank has been removed from service.
One of the movable antennas has been dis-
mantled; the two remaining are part of a
four-element interferometer being used at the
U.S. Naval Observatory. This interferometer
is the first to be dedicated to the new science
of radio astrometry.

Radio astrometry is the science by which
the movement and rotation of the earth are
accurately measured. For example, wobbles
in the earth’s motion of a few feet can be
detected as well as minute changes in the
location of the North and South poles. This
science can also provide information on the
composition of the inner parts of the planets.
The U.S. Naval Observatory uses radio as-
trometry to produce accurate astronomical
tables for navigation.

To accurately determine the earth’s
motion, very stable reference positions are
needed. A four-element interferometer uses
remote quasars for reference positions.
Quasars are so remote that no movement of
them has ever been detected. The earth’s
motion 1s measured with the interferometer
by checking its movement against the posi-
tion of a few selected quasars.

Two elements of the four-element interfer-
ometer are two 45-foot antennas one at
Huntersville, the other at Point Mountain,

Phoro B. The Grore Reber antenna. The first parabolic antenna built

West Virgimia. Both of these locations are
about 20 miles from Green Bank.

The Green Bank radio telescopes are
owned and operated by the National Radio
Astronomy Observatory (NRAO). This
organization, which has its main office in
Charlottesville, Virginia, also operates the
Very Large Array in New Mexicoas well as a
millimeter wavelength observatory at Kit
Peak in Arizona.

The receiving equipment used in radio
astronomy must be of very advanced
construction. The receiving front ends are
usually cooled with liquid helium in order to
maintain a temperature only a few degrees
above absolute zero. All components in an
electronic circuit produce internal noise
while operating. Noise can overwhelm the
weak signals being received from space.
Cooling reduces this internal noise in the
receivers to a very low level.

A variety of receivers is being used at
Green Bank. For many of the lower frequen-
cies, Cooled Field Effect transistors are used.
Cooled parametric amplifiers are used for
higher frequencies, and for the highest
frequencies masers are most effective.

The NRAO constructs most of its own
receiving equipment at laboratories in Char-
lotte, Virginia, and Socorro, New Mexico.
The majority of radio telescopes are built
in the cassegrain configuration. In this con-
figuration a subreflector is mounted at the
focus of the parabolic reflector. This subre-
flector directs the received radio waves to
receiving equipment at the center of the
parabolic disk.

Because of the weight of the cooling sys-
tem, it is difficult to support the receiving
equipment in the focus of a parabola. With
the cassegrain system a more stable position
on the parabolic disk is possible. This system
also facilitates maintainance. The only ex-
ception to the cassegrain system at Green
Bank is the 300-foot radio telescope.

Visitors are welcome at Green Bank during
the summer. There are daily tours during the
week and also on weekends. A short, award-
winning movie on radio astronomy begins the
free guided bus tour of the radio tele-
scopes. B



Keith M. Carter KF4BI]
Route #1
Sveamore GA 31790

A Foldover Cheapie

Bowing to the cost of living

few years ago, I fell heir to several 21-

foot (standard-length) pieces of galva-
nized-steel water pipe, one 2-1/2-inch piece,
a 2-inch piece, and others ranging down to
I-inch diameter. The various sizes and long
lengths made them much too bulky and heavy
for masts and rotor supports in the ordinary
way, so they just lay outside my shack to be
tripped over occasionally.

Some time later, having to scoot to the top
of my 60-foot tower to repair cables and
replace guy wires, | got an aerial view of
these pipes. Wow! They looked like one of
those expensive foldover towers I had seen

“The basic structure
. . .Issimple and
straightforward. Two
sections of pipe are
telescoped together
and hinged near the
base. A hand-operated
boat winch provides
the power.”

advertised 1n a recent 1ssue of /3! Decid-
ing that this was "‘an inspiration from
above, " [ setout *“torestack’ the pipes verti-
cally so that I could talk over them rather
than about them. There seemed to be plenty
of clear area in my yard near the shack where
a foldover tower would fit neatly to the
ground.

(A survey of space is absolutely necessary
should you decide to try this project. The
foldover will be no good to you if the antenna
folds over into a tree or onto the roof. Also,
be careful to align the base so that the butt of
the mast does not swing up into the side of
your shack as the mast is lowered.)

The basic structure, shown in Figures 1A,
IB, and 1C, is simple and straightforward.
Two sections of pipe are telescoped together
and hinged near the base. A hand-operated
boat winch provides the power. The assem-
bly can take more sections for added height,
and these may also be telescoped to prevent

top-heaviness and/or add to structural
strength, as well as permit greater ease in
lowering the antenna in bad weather. A dou-
ble pulley may be added for more power, or
the hinge point raised to provide greater
leverage.

I am no engineer, but | can report what
worked for me; the purpose of this article is
to expose you to a cheap method of build-
ing yourself an otherwise-expensive addi-
tion to your station. Pay as much attention
to the concept as to the step-by-step pro-
cedure and let your imagination help you
build the assembly which will be exactly right
for you.

The job begins with finding an old 55-gal-
lon o1l drum. I got mine from a local farm
chemical dealer. Similar drums may be found
at o1l company storage areas or wholsesale
cleaning companies (often free for the ask-
ing). The drum serves as a modular base for

your tower. Next, cut the top out of the drum
with a cold chisel. Don't take your trusty
blowtorch to the top. Many chemicals will
produce toxic fumes which could make short
work of you, and oil drums tend to explode or
burst into flames when exposed to a torch, so
do it the hard way. After completing this step,
knock several large drain holes into the other
end of the drum. This allows the water to
drain from the concrete you will pour into i,
resulting in faster, and more even, curing.
Finally, dig a hole large enough to bury the
drum vertically with the top rim just even
with the ground. Any projection above
ground decreases counterbalance weight for
the tower.

The Mast Support

Prepare the base support by clamping a 3"
x 3" wood spacer about 3’ long between two
10" 3" angle irons (Figure 2) and drill a 5/8"
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Fig. /€. Winch assembly for the foldover.

hole through both pieces, about 3" from the
top end. Stand the assembly in your buried
drum and mark the level of the ground, us-
ing a level or straight edge across the rim
of the barrel. Measure up from 6" to 12"
and drill another 5/8" hole. This bottom
hole will take the locking bolt that will
hold the mast vertical once it is raised: the top
hole 1s for the hinge pin for the foldover
operation.

Lay the bottom pipe for your tower along
the support assembly and mark the pipe at the
drilled holes. Exercise caution here! There
should be around 6" between the ground-lev-
¢l mark on the support assembly and the lock-
ing-bolt hole, and the bottom end of the mast
must fall within this space. Carefully drill
5/8" holes through the pipe to match the holes
in the support assembly. Keep the holes per-
pendicular to the pipe or the bolts won’t align
properly.

An alternative procedure would be to
clamp the pipe between the angle irons and
bore both sets of holes, but this is difficult
unless you have adequate clamps and a help-
ing hand. Itis hard to clamp and align a round
piece between two flat pieces.

(et the Assembly Vertical!

It’s a good idea to treat metal which will be
in contact with concrete the same way profes-
sional tower-installers protect base mounts
on commercial towers. An aerosol can of
auto-body undercoating can be used. (This is
not an option if you are inserting galvanized
metal into concrete. )

Now, mix , then pour, about four 60-pound
bags of concrete into the drum. You could
pour dry mix into the drum and drench with
water, but this way it could be weeks before
the concrete will be moistened enough to
cure. While the concrete is still wet, stand the
support assembly upright in the center of the
drum, and work it down through the concrete
until it hits bottom.

Balance or brace the assembly upright until
it can be secured. | used old pieces of TV guy
wire and tied it off in three directions. Once it
is firmly secured, take your level and make
sure the assembly is vertical. Now add sand,
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dirt, pebbles. or whatever. to the drum, and
fill to within 12" to 16" of the rim. Check
vour base assembly again to make sure it is
still vertical.

Mix up four to six more bags of ready-
mix (as needed) and fimish filling the bar-
rel. rounding it off at the top so water will
not collect around the mast. Tamp the soil
around the barrel, using leftover soil, peb-
bles, and concrete as necessary to secure the
base solidly in the ground. Now make a final.,
careful check of the plumbness of your as-
sembly and make any last-minute adjust-
ments needed. A very slight bit off vertical
here, and your mast could end up looking like
the Tower of Pisa!

Take a break and come back tomorrow.
Any fooling around with the base now can
cause cracks in the concrete where water can
seep in and freeze, breaking up the concrete
or making all your leveling worthless. Let it
harden at least overnight.

Mounting the Mast

The next day, begin by removing the spac-
er and putting the bottom mast pipe in its
place. Insert a 5-1/2 inch 5/8" bolt in the
hinge-pin holes, using flat washers on both
sides of the mast. Screw on a nut loosely, and
raise and lower the mast by hand to check the
action and to make sure the bottom holes line
up properly. If they do not, clamp the mast
firmly upright and drill through the whole
assembly.

Mark where the bottom of the mast comes
to on the support assembly. and a few inches
above the mark securely bolt a piece of 2" x
8" quarter-inch flat iron stock across the flat
sides of the angle irons; this piece will stop
the mast from swinging further than the verti-
cal position.

With the mast bolted in the vertical posi-
tion, drill a 3/8" hole in it about 10" from the
bottom and insert a 3/8" eyebolt with the eye
facing the direction in which the tower will
fold. Your winch cable will be fastened to this
eye. Use either a welded-eye type bolt or
have the eye welded shut. A heavy load can
stretch an eye open—and such a mishap can
allow a mast being raised or lowered to plum-
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met to the ground with your prized quad and
rotor!

The Winch

The winch should be mounted on the same
side the tower folds on, at a height that al-
lows easy cranking of the handle. It all works
most smoothly if the cable winds up at or
near the height at which the eyebolt is at-
tached to the mast—10" to 18" above ground
level. My tower has the winch at about waist-
height which allows cranking without getting
down on your knees, but creates another
problem: poor leverage. I had to mount a
pulley at the base of the support assembly (see
Figure 1C). Feel free to experiment, but be-
ware; | had trouble finding a pulley small
enough but sturdy enough, and with the cable
tracking over the pulley, and with the mount-
ing of the pulley so that it was not in the way
of the mast when vertical. It really is simpler
and more economical to mount the winch as
low as can be cranked comfortably when
kneeling.
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When you have decided on a position,
mount the boat winch mounting bracket (see
Figure 2). You may have an easier method of
mounting the winch. Certainly, if you have
access to a portable welder, this job can be
done much more quickly. Just be sure the
winch is centered between the angle-iron sup-
ports. The simple bolted arrangement 1s neat,
but I personally suggest that you take the
assembly to a welder and then bolt the welded
assembly to the supports. (There is other

holes about a foot apart with the top hole
about 2" below the top of the mast (see Fig-
ure 3). While you are having your winch
welding done, you also can get 1/2" nuts
welded over each of these holes. You could
fabricate a clamp for this job to replace the
welding. Raise the mast parallel to the ground
and slide a 21-foot section of 2” pipe about
two feet into the larger pipe. Screw 2" bolts

serting eyebolts around the top section of pipe
about two feet from the top, to allow attach-
ment of guy wires—especially if any substan-
tial antenna array is to be mounted. Getting it
up there is one thing, but getting it to stay 1s
another!

I have tried several modifications of this
assembly, all the way to 50 feet without guys,
including a 6-dB vertical atop stacked 7-
element, 2-meter beams. It stayed fine, but
[ couldn’t stand the swaying in the wind as
well as the tower did, although the base nev-
er budged. However, guy wires would be a
necessity in my book if an expanded ver-
sion of my design is built. It is simple
enough to disconnect the guy wires for tower
lowering.

Juns welding that can be done at the same time— Extending the tower to 60 feet or more
IC-735 Gen. Cvg. Xcvr $999.00 Call$ see “*‘Adding Height,”" below.) In any case, produces very heavy loads on the winch,
:;gg;g::“cf?ﬂ:f 13;3% g:::: the winch assembly must be stu _rcly, r_Fl_lere isa even with light arrays. 'I_'h:: optional lower-
R71A Gen. Cvg. Aeve: 949.00 Call$ great fcleal of stress mvu]v?d in raising and  section truss hracc ehmma}tt_:s much of !:he
IC-761 New Top of Line 2499.00 Call$ ]u':wermg the tower, so this is no place to  sway and bending when raising or lowering
IC-2BA/H FM Mobile 25w/45w 429/459 Call $ skimp. the tower. Over 40 feet you also will need the
IC-37A FM Mobile 25w 499.00 Call$ . : optional pulley system shown in Fig. 1. This
IC-900 Super Multi Band Mobile 589.00 Calls | Adding Height slows operation of the foldover but doubles
IC-04AT UHF HT 449.00 Calls When you have satisfied yourself that the effectiveness of the winch. Another possi-
IC-48A UHF 45w 459.00 Call'$s your assembly works as you wish it to, it  bility would be to build the upright support
I00A FM-Mohiie 25w $50.00° CBRS is time to add height to the mast. With it  assembly longer. This will add counterbal-
:g‘ﬂﬂ¥ l:::::::THT g:gﬂ g:::: lowered and touching the ground, bore two  ance weight—and could also allow the use of

larger pipe.
Conclusion

My Foldover Cheapie has been in service
for nearly eight years without any problems.
It is a perfect platform, even at 20 feet, for
antenna experimenters. (At 20 feet you could
perhaps use a 30-gallon drum or perhaps no
drum at all.) A drum makes sure of enough

TS-E#USATGan.gu?g.xcw AIEEJ#E.QE Call $ into the welded nuts to hold the two pipe  base weight, and requires about a sixth as
TS-4308 Gen. Cvg. Xcvr 819.95 Call$ sections firmly together. Now you have a  much concrete as would a plain hole in the
TS-711A All Mode Base 25w 899.95 Call$ 40-foot mast which is adequate for most  ground. It also helps keep the tower from
TR-751A All Mode Mobile 25w  599.95  Call $ amateur use. settling into the ground and cracking skimpy
m;uﬁaw;f : 11:£ g::: : | I!ave an A_TB-34 and a CDE rotor atopmy  layers of concrete. :

TM-2550A EM Mobile 45w 460.95 Call$ version of _thts tower and l:eh more comfort- A final comment: Dm_r Tiryto {:ﬁ' too heavy
TM-2570A FM Mobile 70w 55095 Call$ able lowering the top section about halfway  arower and load. You risk breaking the cable
TH-205 AT. NEW 2m HT 25095 Call$ into the lower section, resulting in a 30-foot  and worse. Slide the top section down a little
TH-215A, 2m HT Has It All 34995 Call$ tower. A third section of, for example, 1'1/  and try it out. [ doubt that my range with the
TH21BT 2M HT 25995 Call$ 4" pipe attached in the same manner, could  ATB-34 is much different at the 36 feet I use
TH31BT 220 HT 269.95 Call$ produce a 60-foot tower. If this is tried, I  that it would be at 40 feet.

TM-3530AFM 220MHz 25w 449.95 Call$ would suggest welding links of chain, or in- Many older hams will enjoy this type of

structure because it will allow them the inde-
pendence of maintaining their own antenna
systems. This might make a nifty club project
to help some of your older members. It also 1s
an ideal assembly for hams living in areas
subject to seasonal high winds. ll

FT.757GXGen.Cvg. Xcvr 99500 Call$ Parts List
FT-767 4 Band New 1895.00 Call$ 2 10’ pieces of 3" x 3/8" angle iron
FT-270RH FM Mobile 45w 439.95 299.95 1 21’ piece of 2-1/2" steel pipe
FT-290R All HDdE Portable 579.95 Call § 1 21 ’ mece n.f i 51:&&' p|pe
FT-23 R/TT Mini HT 29995 Call$ 2 5-1/2" 5/8" steel bolts with nuts and washers
FT-209RH AM Handheld 5w~ 359.95  Call$ 2 2" 3/8" steel bolts with nuts and washers
FT-726R All Mode Xcvr 109595 Call$ 3 g 14" flat tock 2" x 10"
FT27R 2M/70CM HT 479.95 Call $ DIGEE I 179 I RN SR &7 X
FT2700RH 2M/70CM 25w 509.95 Call$ 1 used 55-gallon drum
1 1000-pound boat winch with cable
2 2" 1/2" bolts with nuts and washers
10 60-pound bags of premixed concrete
For Winch Mount
1 piece of 1/4" flat iron stock 6" square
2 pieces of 1/4" flat iron stock 10" x 1"
3919 Sepulveda Blvd. 3 10" pieces of 2" angle iron
Culver City, CA 90230 2 10" piecesof 1" x 1/4" angle iron
4 2" 3/8" bolts with nuts

213-390-8003

CIRCLE 272 ON READER SERVICE CARD
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Joseph J. Carr K4IPV
7804 Rovston St.
Annandale VA 22003

Portable Antennas for

Out-of-the-Ordinary QTHs

Some ideas for antenna alternatives in unusual situations.

ome time ago at a convention I met a

doctor, a medical missionary working at
a relief station in the Sudan. Because of his
unique QTH, we had an interesting discus-
sion about mobile and portable antennas for
communication from the boondocks. His
bona fides include the fact that he is licensed
o operate on both amateur radio bands and as
a land-mobile or point-to-point station in the
6.2 MHz band.

The desert where he travels in one of the
worst in the world. Because of the harsh
conditions, the doctor’s organization re-
quires him to check in twice daily on either
6.2 MHz or 3.885 MHz (that some mission-
ary hams in Africa use as an official calling
frequency). If he misses two check-ins in a
row, search and rescue planes are sent up.
Because of his unique housecalls, he does a
lot of mobile and portable operating in the
lower HF region. His problem? How do you
reliably get through the QRM and tropical
QRN with only 200 Watts PEP and a standard
loaded mobile antenna?

A KL7 government forester I met, who
works in Alaska, faces many of the same
problems as the doctor in the Sudan (but at
temperatures 100 degrees colder). He fre-
quently takes his 100-Watt mobile rig into the
back country of Alaska. With only 100 Watts
into an inefficiently loaded mobile antenna,
how does he reliably cut through QRM to talk
to the base station?

An earthquake or hurricane strikes your
community, antenna towers collapse. tri-
banders are tangled masses of aluminum

|

LESS THAN
L

b

K | ; L&

Figure 1. A typical mobile antenna for a low-
HF band.
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tubing, dipoles are snarled globs of Copper-
weld, and rig and linear amplifiers are
smashed. All that’s left is the 100-Watt HF
rig in the car, Communications now are not
for fun—they're deadly serious! How do you
establish reliable communications with only a
100-Watt mobile driving a 75-meter loaded
whip? Suddenly, the problems of a Sudanese
doctor and an Alaskan forester aren't so
remote.

Some Problems with
Maobile Configurations

Because quarter wavelength antennas on
low-HF band frequencies are 30-70 feet
high, full-size vertical whip antennas are not
practical (in fact, at frequencies below 10
meters full-size whips are rare). A typical
short, mobile antenna (Figure 1) exhibits ca-
pacitive resistance, so a loading coil 1s added
(L in Figure 1) to the radiator and its induc-
tive reactance cancels the capacitive reac-
tance of the antenna. The inductor can be
placed almost anywhere along the radiator,
although base, center, and top-loaded designs
predominate. The actual inductance needed
varies somewhat with coil placement as does
antenna performance. (The resonators used
on commercial low-HF mobile antennas are
loading coils encapsulated in weather-tight
housings.)

| 3
LESS THAN a/4(

/ ——TWO ORMORE
1A% RAguALS —F \

Mobile configuration is inefficient by
nature and little can be done to improve
matters. An antenna matching device or
tuner helps optimize power transfer
and should always be used (especially with
solid-state final amplifiers that don’t tolerate
vswr as easily as do tube finals). With
portable configurations, we can improve
performance and look into options not avail-
able to mobile operators. A basic assumption
1s that operators needing emergency com-
munication are located in remote areas with
no access to the usual VHF bands which
would allow them to make contact with emer-
gency services through a repeater autopatch.
Here we are dealing with HF rigs operating
at the lower end of the HF spectrum in sit-

uations where a temporary antenna must
be erected.

LG RADIALS: f1 = 286/Fyn;

MOBILE
ANTENNA

INSULATDRS
L74 RADIALS
\ ROPE
—_

—
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©

Figure 2B. The mechanical scheme for a
counterpoise ground plane.

WP

BASE MOUNT

GROUNDING-TYPE
f BINDING POST

&4 RaDiaL
E:m ';?

Figure 2A. The electrical system of a counter-
poise ground plane.

Figure 2C. An improved mobile antenna
system, with two #14 radials.
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Figure 3. The common dipole and the equa-
tion for determining approximate length.

Some Solutions

One solution to these problems is to
provide a counterpoise ground plane. The
ground plane consists of two or more (even
one helps) quarter wavelength radials
connected to the antenna ground point (i.e.,
the coaxial cable shield connects to the vehi-
cle body). (See Figures 2A and 2B.) The
radials, made of #14 wire, are relatively easy
10 stow.

A mobile antenna system that shows con-
siderable improvement over the unaided
loaded whip, uses the normal basemount at-
tached to the rear quarter panel adjacent to the
trunk lid (Figure 2C). An all-metal, ground-
ing binding post is installed through an extra
hole drilled in the base insulator. The binding
post, though small, easily accomodates two
#14 radials.

Another solution is to replace the mobile
antenna with a more efficient, stowable an-
tenna that can be erected when needed. A
military surplus HF whip antenna intended
for jeeps and communication trucks is col-
lapsible and efficient.

The common dipole is also capable of some
impressive results. The dipole 1s made by
connecting two quarter wavelength pieces
of wire to a coaxial cable transmission line;
one length to the center conductor, the other
to the shield of the coax. [In an emergency
zip (lamp) cord and twisted pairs of hookup
wire will do for a transmission line.| Figure
3 illustrates the common dipole and the
normal equation for determining approxi-
mate length. Actual length is found by
trimming length until the vswr drops to its
lowest point.

Mounting points for the ends of the dipole
aren’t always easy to find. Figure 4 shows
an alternative antenna that works well
for portable operation. This inverted-
vee dipole does not need end supporis but
uses a single center support. Each leg 1s
6 percent longer than that of a nominal

ROOF PEAN MOUNT
FOR TV ANTENNA —,

Figure 5A. Base support of 2x4’s.

WIRE ANTENNA

MAST

L/ HOLDER
(SEE TEXT]

—0)-

Figure 4. An inverted-vee antenna.

dipole. Since the applications is both tem-
porary and emergency in nature, construc-
tion methods unthinkable in a permanent in-
stallation are acceptable.

There are three problems: 1) the antenna
must be portable for backpackers or stowable
for vehicles: 2) what are the matenals and
means of construction for the mast; and, 3)
how is the mast supported?

The Mast

One solution is using a telescoping TV
antenna mast to support your antenna. A
mobile whip and its associated radials
can be mounted at the top, or an inverted
vee installed (Figure 4). These masts collapse
to 6-8 feet, but can be slipped up to 18,
25. 30, 40, or even 50 feet. Keep in mind
that the larger models are heavier and require
more than one person to install. Even a
30-foot model can be a bit hairy to install
alone.

PVC plastic plumbing pipe can also be used
for the inverted-vee antenna. If you're using a
vehicle lengths of up to 10 feet are available.
Longer lengths can be put together on site by
joining one or more sections together with
couplings (also available at plumbing supply
outlets). However, PVC pipe is flexible and
any diameter below 1.5-inch diameter will
not stand alone without guying. While a sin-
gle 10-foot section will stand alone, two or
more sections will not support both itself and
the weight of the antenna, Guying can be
done with ropes, or on a temporary basis,
heavy twine.

Another alternative is to carry steel TV
antenna masts. These masts, available in 5-
and 10-foot lengths, are flared on one end and

TV RDOF
TRIFOD MOUNT —

Figure 5B. TV roof tripod mounti.

crimped on the other so they can be joined to
form longer lengths. Guy wire rings for addi-
tional support are also available from suppli-
ers of these masts. Also available are a vari-
ety of roof-top mountings that will also aid in
ground mounting.

Base Mountings

An unusual solution I saw on the Outer
Banks in North Carolina was one used by a
CB operator/bass fisherman. Steel tubes
welded to either the front or back bumper and
usually used for mounting surf casting rods
were used by this CB operator to mount two
10-foot TV mast sections. The upper end of
the mast was his |1 1-meter ground plane an-
tenna (Figure 4). This same mounting
method could be used for similar amateur
antennas, inverted-vee dipoles, or VHF/
UHF antennas.

If the antenna installation is short-term and
temporary, long-term integrity is not a prob-
lem. So, if you plan to camp or are stranded
for a few days, mounting the mast to the back
of the vehicle with a pair of U-bolts works
nicely.

For lightweight masts (up to about 25 feet)
an X-shaped base of 2x4's (Figure 5A) or
even a Christmas-tree holder will work. A
TV antenna tripod (Figure 5B) is also easily
adapted for ground use. Of course. none of
these three alternatives can be depended on to
be self-supporting, but must be guyed even if
used for only short periods. Because of the
temporary nature of the installation, alu-
minum or wooden tent pegs work fine in the
short run to anchor guy wires.

Another Problem—Electricity

Simple tools are a must for building and
repairing simple antennas in the field (for
example, a 12-VDC soldering iron that
runs off the vehicle battery). There are
two alternatives that can be used in provid-
ing power—one, the 12-VDC from the
vehicle electrical system; or second, operate
from 110-VAC generated by a light plant
generator.

When boondocking in a four-wheeler or
other vehicle, it is wise to use a dual battery
system. Two separate 12-VDC auto batteries
(with high amp-hour capacity) are connected
in parallel with the alternator. Diodes are
rated at 100-amps, 50-volt piv, and are used
to isolate the two batteries. Such assemblies
are available from van conversion and recre-
ational vehicle shops. It's definitely not to
anyone's advantage to run down the vehicle
battery operating the rig—not only can’t you
start the truck, but you can’t even call for
help.

Conclusion

Operating radio communication equip-
ment under primitive conditions depends
on two factors: the available electrical
power and an effective and efficient antenna
system. Without going into detail about
getting power in remote locations, I have
provided some suggestions that will help
you begin planning your own survival radio
system.
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John Reed W6IOJ
770 La Buena Tierra
Santa Barbara CA 93111

Non-Etched Swr Bridge

Measure antenna swr—from 7 to 435 MHz—with
this simple, cheap afternoon project.

or over fifty years I have been matching

my home-brew antennas to my radio,
using makeshift field-strength meters, lamps,
pencils (arc), or finger (ouch). My solid-state
amplifiers have complained about this treat-
ment, however, forcing me to consider meth-
ods that really define the matching in terms of

standing-wave ratio (swr). The effort result-
ed in a very simple device that measures swr
to better than 1:1 in all the bands I am inter-
ested in, /t0 435 MHz. It can be built in a few
hours for less than five dollars.

The basic method 1s a stripline-type direc-
tional coupler. The operating principle is that

Photo B. Side view of the bridge. Note the stripline mounting.
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a properly terminated line parallel to, and
coupled to, the transmission line will pick up
energy traveling in one direction. The detect-
ed signal from this coupled line will represent
either the forward or reflected energy de-
pending upon which end is terminated. Fig. |
gives the schematic.

Swr values are determined from the for-
ward and reflected peak-voltage outputs:

V(FWD)+V(REFL) / V(FWD)—V(REFL)

The outputs can also be calibrated in terms
of power. However, the output-voltage sensi-
tivity of this type of directional coupler is

INPUT Li
T 10 (e 5) LOAD
255 MM
e L2 L3
IM3an Q.001 A A 0.001 *Hﬂﬂi
0,00 GO0
:: Z. &K |;2 =
-] -1
FORWARD REFLECTED
Vo Vo

Fig. |. Schematic for the non-etched swr
bridge.

Vplin Vp Out Factor
5.00 4.88 1.02
4.0 3.90 1.03
3.0 2.87 1.04
2.0 1.89 1.06
1.0 0.92 1.09
0.8 0.72 1.11]
0.6 0.52 1.15
0.5 0.43 1.16
0.4 0.33 1.21
0.3 0.24 1.25
0.2 0.15 1.33
0.1 0.06 1.67
0.05 0.02 2D
Fig. 2. Peak voltmeter readout. The two

columns are input readowt characteristics
and correction factors.



directly proportional to frequency. As an
example, using this particular device at 7
MHz, 100 Watts is required to detect an
swr of 1:1, while at 146 MHz. less than
250 mW will make an equivalent measure-
ment. This power/frequency relationship is a
l[imitation.

The effect is in the right direction, how-
ever. HF higher power is more likely
available than at the VHF/UHF frequen-
cies. Power-handling ability is also fre-
quency related, and it is limited by the cou-
pling-stripline termination resistors. Exam-
ples are about 4 W at 435 MHz, 35 W at 146
MHz, and 1 kW at 28 MHz. Total power
dissipated at maximum power input is less
than one Watt.

This project has been simplified by using a
glue-down stripline technique that I have em-
ployed successfully in a number of previous
projects. Striplines are cut from double-sided
glass-epoxy PC board having the same di-
mensions that you would choose using the
etched-PC board method. One side of the
stripline is smeared with glue and pressed
firmly against the common-base PC board.
Changes can be made within minutes by lift-
ing the glue-down stripline with a knife and
replacing it with one having the altered di-
mensions. No dc connection is required be-
tween the glue-line foils.

In this project, two striplines are glued
together to effectively double the dielectric
thickness. This results in a wider stripline for
a given impedance, making fabrication and
handling easier.

Matching the directional coupler-line
impedance with that of the transmission line
is a critical parameter, significant differences
resulting in a self-generated swr error. Opti-
mum stripline width was calculated using
conventional stripline theory. Assuming a
50-Ohm Z, (line impedance), the calculations
resulted in a 0.219-inch width when using
two sandwiched 0.062-inch thick glass-
epoxy PC strips having 1.5-ml foils (net
0.118-inch dielectric). A dielectric constant
of 4.5 was assumed for the glass-epoxy mate-
rial. Tests indicate that the floating center
foils have no effect.

The pickup lines, glued to the top of the
50-Ohm conducting stripline, are 0. 125-inch
wide. Although their calculated impedance
is 69 Ohms, the termination resistance in
this special configuration is about 60 Ohms.
This resistance is experimentally pruned to
null for zero output when the pickup is in
a position to detect reflected energy and
when the transmission line is terminated with
a non-reflective load (50 Ohms). Pruning is
accomplished easily using parallel 4-W
resistors.

My assembly required four: two 150s, a
330, and a 2.2k-Ohm resistor. The resistor
connections are with minimum lead lengths
(approximately 1/32nd inch). The assembly
1s reverse-connected in the transmission line
to enable the pruning procedure for both
pickup lines in an identical manner. Lack of
fabricating symmetry will result in slightly
different resistor values for the two pickup
lines.

oo

2.2K
| /4w

/7
A

—
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Fig. 3. Fabrication details.

GLUE LINE & FOIL

FOIL
171G = —=f | 172 =
\J
L*—g & B35 :
[l ot
3 34 in
BASE PC

Fig. 4. Stripline cross-section drawing.

A large output-readout dynamic range en-
hances the usefulness of the device. As an
example, only 1.2 V is indicated in the for-
ward direction when used with my 7-MHz,
100-W transmitter. This means that to read a
1:1 swr, i1t is necessary to detect a reflected
voltage of 0.057 V. | have found that selected
IN34As will reliably meet this requirement.
In a typical package of ten diodes from Radio
Shack, over half of them had a back resis-
tance of more than 10 Megohm (less than |
uA at 10 V).

Using these selected diodes in the peak-
detection circuit together with a high-im-
pedance (10 Megohm) digital voltmeter
permits reliable readings down to 0.05 V.
The table in Fig. 2 shows input readout
characteristics and the correction factors.
The required readout sensitivity is a trade-
off of how much power 1s available at a par-
ticular frequency and the desired swr- mea-
surement accuracy. The usual ham shack
VOM-multimeter will be adequate for most
applications.

Fabrication details are shown in the Fig. 3
layout, and the stripline cross-section draw-
ing in Fig. 4. It is best to start by cementing
the stripline sandwich and then finish trim-
ming the edges to the required width. A file
works fine, however—as does a sandpaper
block, which will save dulling your file with
the glass epoxy material.

The primary stripline width should be held

= 435 MHz Swr 146 MHz Swr
25 1.7 1.9
50 1.0 1.0

100 1.8 & s

220 3.9 3.9

330 6.0 6.3

470 9.6 9.5

Fig. 5. Ploting data.

t0 0.219 inch, £ 0.005 inches. [ used calipers
to size the striplines, but a ruler would be
satisfactory if used with considerable care.
Maintaining symmetry through the assembly
is important. When mounting the BNC chas-
sis connector, use a double nut so that it can
be fastened in a position for minimum com-
mon-return inductance.

Final alignment is simply pruning the
pickup-line termination resistors in the man-
ner mentioned earlier (multiple 1/4-W resis-
tors). It is best to do this procedure at the
highest frequency you intend to use the swr
device—I used 435 MHz. One thing required
is an accurate 50-Ohm termination. I used a
fifty-foot section of RG-58/U terminated
with two 100-Ohm, 1/4-W resistors. The
7.5-dB cable loss reduces the estimated
worst-case resistor reactance swr from a val-
ueof 1.2 1o 1.03.
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After pruning the terminations of both
pickup striplines for minimum reflected indi-
cation (less than 1:1 swr), the device is ready
to measure any swr of less than 10. The
calibration results were made by terminating
a short section of RG-58/U with various
values of 1/4 W resistors.

Inability to null the swr device may be the
result of an error in the primary stripline
impedance. This could be caused by a differ-
ent glass-epoxy dielectric constant. Try alter-
nate striplines differing in widths of about
0.010 inches.

Spurious responses in the transmitted
SOUrce can cause a measurement error. As an

—THE LANZ COUPANY —

1523 Dayton Avenue
Latisville, KY 40207

Telaphone 1-502-895-1377
l:i}rn?Ittt Study Gulde and Code Practice Programs.
On disc Tor the Commodore C-64/128—With 1541/1571
drives or datas=ii= lape.
Movice $19.95 W/Printing [isc $29.90
Tech £19.95 WiPrinting Disc $29.90
Creneral 5$19.95 WiFrinting Disc 522990
Advance $29.95 W /Printing Disc £39.90

Extra $29.95 WiPrinting Disc $39.90
includes FLUC POOL of guestions lor each class with right and
wrong answers—FORMULAS—SCHEMATIC SYMBOLS—
SAMPLE TEST QS0 and RANDOM CODE practice programs—
PRINTING DISC will allow you to dump any question with multiple
choice answers to printer, Helpful to instructors to quiz students
on a particular segment being taught

Other Products Available on Disc

Code practice programs (5 to 30 WPM) $9.95
Ham logging program (with printout) $9.95
Ham log non/dupe (for field day use with printout) . $9.95

Products on Casseltle Tape

Code Practice (510 7 WPM) $ 595
Code Practice (7 to 16 WPM) 4 505
Code Practice (1310 22 WPM) $ 595
Product on Datassette Tape C-64/128
Code Practice (9 to 30 WPM) o= $ 995
Products on VCR/VHS Tape
Code Practice (5 to 16 WPM) .. . T $15.95
Code Practice (1310 22 WPM) . . ., $15.95

Two Meter Coffee Can Antenna

An unuaual antenna made with a coflee can and a telescoping
rod. Has considerable gain over a RUBBER DUCK antenna for
nand helds. May be used with two meter base transceiver and
finear. Tested for 200 watts ol power

ideal for portable use, in areas where outside antennas are not
permilled and during severe weather when cutside antennas
should be disconnected
Colies can antenna W/BNC connector $14.95
Coffee can antenna W/BNC connectors and cable $19.95
Personal Checis Money Orders COoOD
{Postage prepaid) (C.0.C. charges added)

CIRCLE 126 ON READER SERVICE CARD

P

Creative Design Co., Lad.

ROOF TOWERS!

A size to fit your needs

=4

10FT
CR-30
ILLUST

CR18 6ft. $123.00
CR30 10ft. $218.00
CR45 15ft. $328.00

(prices do not include shipping)

1-800-255-7020
CA 213-663-2541

Galvanized Steel
Bracing and Hardware

Dist. by

ORION HI-TECH

P.0.Box 8771,
Calabasas, CA.
91302

CIRCLE 167 ON READER SERVICE CARD
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example, a —30 dB spurious signal 1s likely
to result in a significant error when making a
1.1 swr measurement. Also, reflected signals
from a reactive source will result in an error.
This error will be particularly evident with
large swr values.

Connectors also can be a suspect source of
error. For example, I have used RG-59/U
connectors (75 Ohm) for RG-8M cable (an
RG-8 minifoam), and measurements indicate
that they contribute to the swr.

How did my home-brew antennas mea-
sure? The 435-MHz, 15-element antenna swr
was 1.2, the 2m 5-element was 1.4, the 2m J
antenna was 1.4, and the 20m flat-top with a

Convention
Saturday, October 31

ARRL Central Division

tuned antenna coupler at the transmitter was
1.5. That makes sense. | spent more time
matching the UHF antenna.

In summation: You can match antennas
adequately without an swr instrument, but
it's a lot easier if you have this simple gadget.
Besides, it's a good way to become acquaint-
ed with directional couplers. B

Notes

1. Microstrip Design Techniques for UHF Am-
plifiers, Motorola RF Device Data—AN-548A.
2. PCB source (PCB-33), John J. Meshna Jr.,
Inc., 19 Allerton St., Lynn MA 01904.

HAMFEST
Sunday, November 1

8 a.m. to 2 p.m. - both days

Norris Sports Center - St. Charles, IL

All Indoors * Commercial Exhibits * Flea Market » ARRL Booth
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Admission: Adv. $3 - Gate $4 Talk-In: 145.47 (-600) & 145.21 (-600)

Sponsored by the
Fox River

Radio League

Tickets Dealers
P. Fors. N9FXQ G. Isely, WDIGIG
104 May St 7136 Fellows St

W. Chicago, IL 60185
312-231-8841

St. Charles, IL 60174
312-584-4925

NEMAL ELECTRONICS

HARDLINE — 50 OHM
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RGE 95% Shielded Foam
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Belden 9513 Low Loss
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BAS]-1BE  TNC RGSH
AMO501-1 SMARGIAZE
S0Z239ANM  Amphenol 50239

GROUND STRAP — BRAID
Nemal No. Description
Laja 3/8" Tinned Copper
G632 L/Z” Tinned Copper
65316 /16" Tnned Copper
G3II6S  I/16" Sdver Plated
GROUND WIRE — STRANDED

Nemal Mo Description
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107590 o
LOST 80 o

Call ur write for complete price list. Nemal's 32-page Cabie & Connector Selection Guide
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually,

NEMAL ELECTRONICS, INC.

12240 N.E. 14 Ave., No. Miami, FL 33161

—1-800-678-COAX ORDER LINE—
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AMPHENOL Connectors
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COAX PLUS SAME DAY SHIPPING
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LM-150-MM = 2MTRS5/8BANnt. = §37.00
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Dual Band Ant. §38.00
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LINE OF LARSEN West Orange, NJ 07052
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Roger Snoke KB6MIF
339 Wesr Artesia Si,
Pomona CA 91768

A 220-VHZz
Portable Pocket J-Pole

Here’s a cheap, quick, “handie’” antenna
that gives you 2-dB more signal than a half-wave pullout whip!

he 220 MHz portable pocket J-pole got

its first test under actual emergency
conditions. The phones in a large area of
the Continental Telephone System were out
of order due to a malfunction in San Ber-
nardino CA. As a RACES member, I was
called in to assist the Sheriff’s Department
to keep communications open for county
Services.

I was assigned to the San Bernardino Coun-
ty Jail. All lines were out and no commu-
nication was possible from the jail. The rub-
ber duck on my HT was useless because the
command center inside the jail is surrounded
by solid, 12-inch-thick concrete walls and a
heavy network of steel bars. The RACES
2-meter repeater was also unusable because
[ couldn’t get a break between a flood of lo-
cal hams flocking to a nearby electronics
swap meet.

Solution? I hung my 220-MHz portable
pocket J-pole from the jail's acoustic tile ceil-
ing with a piece of masking tape and plugged
it in my ICOM 3-AT, On 150 milliwatts, I
brought up the 224.34 N6ENV repeater in
Running Springs full-scale. With 5 x 9 copy I
passed traffic on the technical status of the
malfunctioning telephone lines to Perry
Westrope WAGLLB, chief RACES radio

officer, at his shack 20 miles away in Upland
CA. Perry then relayed these messages, via
telephone, to the San Bernardino Communi-
cations Center. We stood by for routine
traffic all day—no problem!

Building The J-Pole

For those active on 220, here is an excellent
project that won't take very long, and will
greatly improve your HT signal.

Take a 3 1/2-foot piece of TV 300-Ohm
twinlead and strip the insulation from each
conductor down 1/2-inch. Twist the two
pieces together and solder at the bottom
end.

Next, measure 38 3/16 inches up from this
J-connection and cut the twin lead.

The next step is to measure up one side
13 1/4 inches and cut away |/4-inch from
one conductor. You now have a .94/2 wave
radiator and a 1/4-inch wave ground tuning
stub.

Now cut a piece of RG-58/U coax about 8
feet long. (I cut mine 24 feet, but | have big
pockets and like to climb trees.) Then solder
on a coax connector for your HT.

Expose the twinlead conductors at a point 2
inches up from the bottom. Solder securely
the ground or braid side of the coax to the

jo—— |3 1/4 —»

fe—a= SUPPORT
BRAID STRING
-
- i
1 a ToP
CENTER
RG-58/U L :
38 3/16 >

short conductor. Solder the center coax con-
ductor to the long side of the twinlead. Make
sure you have good connections and separate
them with electrical tape. Then wrap this
connection and the bottom J-connection with
tape.

For the last step, tie a piece of string to the
top and secure it with electrical tape.

You can hang the antenna anywhere conve-
nient, but make sure it’s at least two wave-
lengths (2.5 meters) away from any large
metal objects.

This antenna delivers 2-dB more signal
than the 1/2 wave pullout whip that is much
more expensive. And, of course, it is far
superior to the rubber duck.

Good luck and enjoy 220 MHz! H

Diagram of the 220 MHz Portable Pocket J-Pole.

Photo A. Roger Snoke KBO6MIF using the
J-pole he built.
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ICOM IC-03AT

ICOM America, Inc.
2380-116th Ave. NE
Bellevue WA 98004
Price class: $450

Yaesu FT-109RH
220-MHz Hand-Held Transceivers

by Peter H. Putman KT2B

Yaesu USA

17210 Edwards Rd.
Cerritos CA 90701
Price class: $380

his month, we’ll continue our analysis of

radios of special interest to Novices. Both
the Yaesu FT-109RH and ICOM IC-03AT are
full-featured hand-helds for the 220 enthusi-
ast. They represent both companies top-of-
the-line models (to date).

Refer to the photographs for a size compari-
son. Right away you'll note the large 500 mA
battery pack on the FT-109RH—similar to the
pack used on the FT-727 dual band HT. This
increases the size of the radio but also ex-

pands the battery life and allows much higher
output power. The IC-03AT checks in with the
standard 270 mA pack for a lower profile and
correspondingly less output. Can’t get some-
thing for nothing, right?

Both hand-helds come in durable, attrac-
tive, metal cases with the Yaesu finished in
gray and the ICOM in dark green. Both have
easy-to-read LCD displays, with the FT-
109RH display larger, at 1 1/4" x 1/2", than the
IC-03AT's 7/8” x 3/8" readout. The numbers

The IC-03AT. . .
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. .and its contender, the FT-109RH.

stood out better on the IC-03AT, however, in
bright light. Both units feature a lamp switch to
use under low light conditions. The ICOM us-
es a push-on/push-off type, while the Yaesu
employs a momentary switch about where
your thumb would be. | much prefer the latter
arrangement, since you only need the lamp
briefly to set up the desired frequency.

Coverage is identical on both models, with
receive and transmit displayed and enabled
from 220.000-224.990 MHz. The IC-03AT vol-
ume and squelch controls are textured rubber
knobs for an easy grip, making them far easier
to use than the lower profile Yaesu plastic
knobs. Both radios employ a HI/LO ri-power
switch on top, and both use a sub-mini jack for
an external microphone and a mini jack for
an earphone. (Anticipating your next ques-
tion. . .the speaker/mikes are not inter-
changeable between the two radios.)

ICOM provides an external dc power jack on
top of the HT, while Yaesu makes this connec-
tion through the bottom of the FNB-4 battery
pack. The FT-109RH also has two buttons to
control VOX keying and VOX sensitivity. This
option is not available on the IC-03AT, unless
you purchase the optional HS-10 and HS-10A
headset/VOX unit. With the FT-109RH, you'll
just need either the YH-2 headset or MH-
12A2B speaker mike.

Both hand-helds have a shifted keypad for
both DTMF signaling and frequency selec-
tion. To shift the keypad on the FT-109RH,
you need to depress the yellow “F" key first,
then select the desired function. Only one
keystroke is permitted per selection of the
“F" key. On the IC-03AT, you have to de-
press a FUNC key above the PTT bar on the
side of the radio, but as long as it is depressed
you can select as many shifted functions as
you want.

For example, let's say you wanted to se-
lect a sub-audible tone frequency from the
optional FTS-6 Tone Unit, then a repeater
offset, then shut off the audible ‘'beep’” when
keystroking, and finally program it all into
memory. With the Yaesu you need to de-
press the “F" key each time you execute
one of the previous functions, which is a bit
time-consuming. On the ICOM, you just
park your thumb on the Func key and away
you go for as long as you want. (Inciden-
tally, the "F'" key times out after three sec-
onds on the FT-109RH, if no keystrokes are
entered.)

Both radios come with a full complement of
memories. The FT-109RH allows storage of
ten frequencies, each with its own offset infor-
mation and tone squelch data (as required).
The IC-03AT also permits storage of up to ten



different frequencies along with the necessary
offsets and tone frequency information. One
note here: The IC-03AT comes equipped for
CTCSS tone generation—no optional tone
generalor is needed.

Scan modes are also similar, The IC-03AT
provides for memory scan, as well as pro-
grammable scan (between any two frequen-
cies). The FT-109RH goes a bit further by
also allowing you to lock out certain chan-
nels you don’t wish to scan, as well as pro-
viding a priority channel (also included on
the IC-03AT). In addition, the FT-109RH fea-
tures a call channel in memory position 0,
which can be accessed by simply tapping that
button. Yaesu intended this to be used on the
national calling frequency or close toit (223.50
MHz) with a rapid QSY to another channel the
next step.

The IC-03AT displays power output and
received-signal strength through the use of
an LCD bar graph display. In high power, the
bar graph covers the bottom of the display,
and in low power it covers about half the dis-
play. The FT-109RH uses a more convention-
al analog meter for both functions, which
came as a bit of a surprise in this day of all-in-
one LCD displays! High and low power read-
ings are then taken from the analog meter. It
does triple duty by showing you the battery
condition, a function called out by an arrow
pointing downward on the IC-03AT when it's
time to recharge.

As you've no doubt gathered by now, the
two radios are very similar in operating fea-
tures, power, and size. How about perfor-
mance? Hard to pick one over the other there,
as well. See Table 1 for test bench data.

Here are some hands-on observations. |
found the displays about equal in readability
under both bright and dim light conditions.
The FT-109RH multi-function display telis you
more about what's going on in the radio than
the IC-03AT, with the latter using very small
characters to show tone select, battery low,
scan, elc.

The knobs are very much easier to use on
the IC-03AT than the FT-109RH, and appear
to be stronger. The keypad on the IC-03AT
gives a better detent feeling when depressed
than the FT-109RH, and looks to more sturdily
constructed. | also preferred the shift function
the way it's set up on the IC-03AT to the re-

peated striking of the “F" key on the FT-
109RH,

However, the microphone on the IC-03AT is
way down the front panel near the battery
pack, which is a safe move on the IC-12AT, but
doesn’t make sense here. The microphone on
the FT-109RH is situated just above the meter
display, about where you'd want it while trans-
mitting.

The received-signal indicator on the FT-
109RH is calibrated in increments from 1 to
10 (which doesn’t mean much of anything)
while the IC-03AT's LCD display isn’t cali-
brated in any manner at all. (Hey—either
you're full-quieting on FM, or you're not—
right?) Having the higher power on the
FT-109H was nice and it also has a pro-
grammable receive interval to extend bat-
tery life. This feature is not available on
the IC-03AT, although with the standard bat-
tery pack or a NiCd make-it-yourself pack
such as the BP-4, battery life shouldn’t be a
problem.

Received audio reports favored the Yaesu
almost unanimously. Receiver audio output
appeared to be higher as well, despite the
FT-109RH’s rating of 450 mW @ 8 Ohms vs.
the IC-03AT's 500 mW @ 8 Ohms. The audio
output had more of a high frequency compo-
nent than the IC-03AT and thus sounded
crisper. It did seem that | went through a
charge faster on the FT-109RH, which makes
sense when running 5 Watts output. | didn't
have a chance to try the Power Save circuit
that allows the user to leave the unit on one
channel and have the receiver power up for
only 300 milliseconds to check for activity at
frequent intervals.

Both radios came supplied with rubber duck
antennas, although the IC-03AT has the full-
size duck and the Yaesu uses a “‘mini’’ duck.
| guess the latter is to save on size, but re-
placing the “mini"" with a regular duck will
make a drastic improvement in your signal.
Of course, you can use 1/4 wave whips with
either radio for even better performance. Both
radios also use the now-standard slide-lock
battery pack system for quick changing of
batteries, and the brackets used were equal-
ly secure.

QOut of the box, the ICOM is far easier to
sel up, since the Yaesu includes numerous
CPU functions that | personally have no inter-

Specification IC-03AT FT-109RH
Coverage 220.00-224.99 220.00-224.9
Power out
High 3.0 Watts (BP-3) 5.5 Watts (FNB-4)
Low 500 mW 500 mW
Receiver Sensitivity,
10 dB of quieting 25 uV 25 uV
20 dB of quieting SuV SuVv
Squelch Law (Sensitivity) A8 uV 2uV

(Note that the supplied battery packs for each radio determine the power output. The
IC-03AT can be raised to about 5 Watts output by purchasing the optional BP-7 450 mAH
pack, which will yield about the same output as the FT-109RH.)

Table 1.

est in. Both manuals are clearly written, with
the ICOM getting extra credit for a step-by-
step pictoral diagram showing how to set up a
function, transmit, program offsets, load
memories, etc. As far as accessories go, the
FT-109RH is interchangeable with the 209
and 709 series, and uses the same battery
pack as the FT-727 dual band HT. The IC-
03AT is interchangeable with accessories
from the 02/04 series, as well as the 2AT/3AT/
4AT radios.

And The Winnerls. ..

There are so many similarities between
these two radios that | wonder at times if they
aren't both made by the same company in
Japan! (Even the supplied wall chargers are
virtually identical!) I'd have to give the edge to
the FT-109RH as far as its crisper audio,
higher power and battery-saving circuit. | pre-
ferred the lower profile and cleaner look of the
IC-03AT, but with the FNB-3 pack, the Yaesu
is about the same in overall size.

Actually, the real winner is you—both radios
yield excellent performance for the money

7 MILLION TUBES

NP
S {"} Includes all current, ob-

Q{g solete, antique, hard-to-find

receiving, transmitting, indus-
trial, radio/TV types. LOWEST
PRICES. Major brands in stock.

Unity Electronics Depl. S
P.0. Box 213, Elizabeth, N.J. 07206

CIRCLE 78 ON READER SERVICE CARD

| CIE Cleveland Institute
of Elactronics |

Accredited Member National Home Study Councl

CIE is the world’s largest independent
I 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 atr home — no classes. Pro-
| grams accredited and eligible for VA
benefits.

- . O . O O O O O .

Cleveland Institute of Electronics
:IE 1776 East 17th St., Cleveland, Ohio 44114

YES! | wanr o get started. Send me my CIE school

| catalog including details about the Associate Degree |

program.
Print Name

Address Apt.
Clity State Zip

Age____ Area Code/Phone No
Check box for G.l. Bulletin on Educational Benefits
[] Veteran [] Active Dy  MAIL TODAY!

AARSI
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Sangean ATS-803 Shortwave Receiver

by Marc Stern NIBLH

Sangean America, Inc.
8531 Wellsford PI., Suite K
Santa Fe Springs CA 90670

here’'s a new shortwave receiver on the

market, the Sangean ATS-803. A port-
able, it is Sangean'’s top-of-the-line, fully syn-
thesized model.

The ATS-803 boasts a large range of fea-
tures, which include a dual-conversion, super-
heterodyne receiver section, FM broadcast
coverage, and full coverage of the LW, MW,
and SW bands from 150 kHz to 30 MHz. In its
AM mode, you have continuous coverage of
its frequency range, while the SW (shortwave)
mode gives you direct access to 120, 90, 75,
60, 49, 41,31, 25,19, 16, 13, and 11 meters. It
also features a large liquid crystal readout,
microcomputer control with 14 memories (5 of
which store mode as well as frequency), auto-
matic scanning, memory recall, adjustable
gain, a beat-frequency oscillator, and a five-
bar LED received sig-
nal-strength meter.

We could keep list-
ing specifications, all
of which would show
that this is a highly ca-
pable shortwave re-
ceiver. But looks and
lists can be deceiv-

The ATS-803 fea-
tures manual as well
as electronic tuning.
The analog tuner is
too broad; with the
display advancing in
increments of 20 kHz
or more. How would you feel about having to
listen to your tuning? With the ATS-803, you
hear a constant blip-blip-blip as you tune up or
down the band with the manual tuning. How
would you feel with a receiver that looks as if it
has stereo capability, but you are forced to use
a pair of stereo headphones to take advantage
of it? We were more than a little surprised to
have tuned up a stereo station, only to find the
speaker still playing mono. The instructions
do explain the need for the headphones, but
this isn’t indicated at all on the radio itself. The
radio has a balance control and a prominently
displayed sTereo indicator.

The ATS-803 looks remarkably like other
microcomputer-controlled receivers on the
market, such as the Sony series, but it has a
feature which the others lack: a bfo (beat-fre-
quency oscillator). Other microcomputer-con-
trolled receivers automate this function, The
bfo would be a nice idea if it was easy to use,
but it really isn't. Once you've found a CW or
SSB signal you want to hear, you have to
spend some time turning a slightly-raised
knob until the signal is best: with CW, it was
possible to do this fairly quickly, but on SSB, it
was more difficult and time-consuming. In
fact, it was nearly impossible at times to tune
SSB signals with any great regularity. A cou-
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“We could keep
listing specifications,
all of which would show
that this is a highly
ing. capable shortwave
receiver. But looks
and lists can be
deceiving.”’

ple of times, when we wished to find LSB, we
had to turn the bfo into the USB area and vice
versa. Sangean should have included auto-
matic mode selection. It is also confusing at
first to tune for CW or SSB: you must leave the
ATS-803 in the AM mode, and switch a mi-
croswitch to the bfo setting.

We evaluated the ATS-803's receive capa-
bility. The ATS-803 was evaluated in a high-rf
environment, created by local high-powered
HF, VHF, and UHF transmitters, from a variety
of government and private sources. The ATS-
803's performance was compared to several
other receivers, including the Kenwood R-
1000. On the Kenwood and others, we at-
tached a random length of wire as an antenna
about three feet long; the ATS-803 used its
built-in, 54-inch, telescoping antenna. With
these antennas, we
tuned to WWV on 10
MHz, and the result
was little more than
noise on the ATS-
803, while the Ken-
wood received WWV
quite clearly at about
S-2. At times, signals
seemed to overwhelm
the ATS-803's front
end, and it would lock
up, with the signal
strength LEDs all
glowing brightly.

We noticed also
that the ATS-803 had
too many birdies. We found that it would con-
stantly lock up and display a full bank of LEDs
when there were no signals present, as
though the ATS-803 was hearing ils own mi-
croprocessor and microelectronic circuitry.

On the plus side, the controls are well laid
out and large enough so they can be easily
used. The keypad has large keys that feel
positive, like the band selector keys. There'sa
large execuTte key which enters the frequency
you have punched into the keypad, and there
are two large up and down keys which allow
you to step through a range of frequencies.
Here, you also hear the blip-blip noise during
tuning. There are also slide switches for the
stereo balance, bass and treble, and volume,
and there are momentary-contact switches for
a "'sleep” feature and panel light. There are
also outputs available for a tape recorder, as
well as for an external antenna and stereo
headphones. There's also more than enough
audio from the 4.5-inch speaker.

There's quite a list of features, but prospec-
live buyers should be aware of the faults we
found with the ATS-803. In the final analysis,
we feel this radio was a good attempt, but, in
light of the competition on the market, falls
short of the mark. Circle Reader Service
Card Number 202. 0

MADISON

Electronics Supply, Inc.

3621 Fannin St. ® Houston. Texas 77004

BELDEN

COOPER

INDUSTRIES
e o

BELDEN

913 low loss, solid center conductor, foil & braid
shield - excellent product........... earanssses NG
B2 RGB OO o ooiviiieiicirrirnsesssssssssesannemsnas A
L e S o L Pl f e e 40
8267 RG213 e s bzan
8262 RG-58 clu MIlsSpecC.........c.ovivnivnmmiieninn. 16GH
8000 14ga stranded copper ant. wire.......... 13df
B448 8 conducior rolor cable .J1ch
9405 as obove but HD—2-16ga, 6-18ga .......52dH
8403 Mic cable 3 condclir & shield.......B0uH

100 feet 8244 wends installed.......................45.00
F258 RE 8X

POLICIES--MASTERCARDS, VISA or COD

All prices FOB Houston, Texas. except as noled
Prices subject fo change without notica subject to
prior sale Used gear sole price refunded if not
satisfied. Call anytime 1o check status of your orgder
Texas residents add sales fax

FOR MORE INFORMATION CALL
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1-800-231-3057

Texas and outside U.S

1-7413-520-7300
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*  NEW » »
-

**| 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 al
home for the theory exams or spend hours copying code
practice you can learn them by simply listening at your
leisure. You will learn not only the exact questions and
answers an your fest but the detailed theory behind each
one. You will thoroughly understand what you are being
asked and why the answer is correct

New Nowvice, New Technician/General, Advanced. Exira

Theory courses on audio cassettes. $19.95 ea.

Learn code non stop all the way from scralch through
Novice to Extra class speed (0 to 23 words per minute)
with one course. Code is learned at a high rale with wide
spacing between characters. A completely structured
course which will 1ake you In easy steps o your license
class speed Simply listen al your leisure

Code course on audio cassettes. $19.95
VEC type code General or Extra Exam tape C90 57 .95 ea.

Shipping 3.00 per theory or code course, Exam tapes
$1.00 Check, MO, Visa or MC. Courses shipped same
day received

AMATEUR RADID SCHOOL KBGEMT
Jerry Ziliak KBEMT (7 years instructing students)
2350 Rosalia Drive, Dept. B, Fullerton, CA 92635

(714) 990-8442
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SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

.~ AS LOW AS $25.00
* SINGLE & DOUBLE SIDED
® PLATE THROUGH HOLES
® TEFLON AVAILABLE

* P.C. DESIGN SERVICES
FOR MORE INFORMATION _______

, Midland
Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190
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FREE CATALOG!

Features Precision Tools,
Tool Kits, Test Equipment

Jensen's new catalog leatures hard-to-find
precision lools, tool kits, tool cases, test
equipment and computer accessories used
by sophisticated hobbyists, scientists, engi-
neers, laboratories and government agen-
cies. Call or write for your free copy today.

 [& JENSEN TOOLS INC.

Dept 158, 7815 S. 46th St
Phoenix, AZ 85044-5399 (602) 968-6231 .
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MOVING?

Subscription
Problem?

Call our toll-free number:

1-800-227-5782

Monday through Friday
9 a.m. through 5 p.m. EST

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.

‘When You Buy, Say 73"

Dick Smith VHF Wattmeter

Dick Smith Electronics
PO Box 8021

Redwood City CA 94036
Price class. $39.95

by Allan J. Perrins WB6PHE

I t is impossible to know if your are getting
the most out of your rig and antenna system
without a good wattmeter. When it comes to
waltmeters, there is little argument that the
Bird 43 is the best. However, the price of a Bird
and its plug-ins is out of the reach of many
hams.

Now, however, a cheap, high-quality alter-
native is available. Dick Smith Electronics has
recently introduced a VHF version of their
popular UHF wattmeter. The K-6611 wattme-
ter is an insertion type device capable of both
forward- and reverse-power measurements.
its two ranges are 0-30 and 0-150 watts full-
scale, and insertion loss is less than .1 dB.
Although specified for use in the 144-148
MHz band, it is usable at 220-225 MHz with
slightly less accuracy.

Construction is straightforward and can be
completed in about two hours. You should
begin by reading the
manual and errala
very caredfully. The
mounting of the feed-
through caps is a little
unclear. The pholo
on page three of the
manual shows the
feed caps in the up-
per-right and lower-
left corners of the
main PC board. This
IS correct, but the
photo fails to show that the outermost end i1s
made into a loop for “flying leads'’, as the
Aussies call them. These are the leads from
the switchboard and the meter

There are 10 pins to be soldered to the main
board to provide a good low-impedance rf
path. The manual doesn’t tell you that they are
also used for spacing to the tin-plate bracket
used as a ground plane for the input and out-
put connectors, | had cut all of mine off (good rf
practice) and discovered that the main board
didn't fit properly. Fortunately, | had some left
over from another kil.

Be sure to follow the errata sheel for the
assembly of the stripline board. The manual
text is in error and the unit won't work other-
wise.

Mounting the sockets makes for inleresting
construction, since you have o work inside
the case. Use a 3/4-inch box wrench to tighten

CB-TO-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversions, books, kits, repairs, high-
performance accessories. Our 11th year!
16-page catalog, $2.

CBC INTERNATIONAL, P.O. BOX 31500X
PHOENIX, AZ 85046

“The K-6611 wattmeter
is an insertion-type
device capable of both
forward- and reverse-
power measurements.”’

the SO-239 nuts. Screwing a PL-259 onto the
socket will make it easier to hold during this
process. After tightening the sockets, test the
fit of the assembled microstrip board over the
socket center pins. There is a small amount of
play in the holes for the SO-239's and | found
that | had to mount them as far outside as they
would go so that the PC board would fit. This
was the most difficult part.

Construction of the switchboard is straight-
forward. Follow the instructions in the manual
and it will be clear that the pots mount on the
opposite side of the board from the switches.
Two of the “‘flying leads™ have ferrite beads
on them. | used ordinary rubber cement to
secure them, rather than epoxy as the manual
suggests. Silicone sealer would have worked
as well.

There is a custom face provided for the me-
ter movement. It's screened for the nomencla-
ture of the front panel
switches as well as for
two calibrated power
scales. The screws
for the new face are
taped to its rear and
are quite small, so be
careful not to lose
them.

The calibration in-
structions were easy
to follow and gave
satisfactory results. A
small improvement in accuracy was gained
when the unit was claibrated against a Bird 43,
but this effort will hardly be necessary for most
users.

The finished unit is very professional look-
ing. The case Is black, anodized aluminum
with rounded seams and recessed end caps. |
did find that the end-cap screws protruded
somewhat, making the unil a little unstable on
a table top. Four self-adhesive rubber feet
fixed that little problem. The other small item
is that the connectors on the back are not
marked for input and output. Looking at the
unit from the rear, the right SO-239 is the input
and the left one is the output. You will have to
use your judgment when checking forward-
and reverse-power readings to see if you have
hooked up the input and output lines correctly.

The Dick Smith UHF Wattmeter will make a
fine addition to Reader Service number201. 1

MULTI-BAND SLOPERS

ALSOD: DIPOLES & LIMITED-SPACE ANTEMNAS
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[ WE SHIP WORLDWIDE ﬁ\"

I!arrq Electronics Corp. T

WORLD WIDE AMATEUR RADIO SINCE 1950 212-925—7000
Your one source for all Radio Equipment! ), Los Precios Mas 33106 en
Nueva ‘l’ork

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Cume to Barry's for the best buys in town.

ONV Safety
belts-in stock 'CR71A 751A, 745, 28AMH, 38A, 48A, Micro2/4,

Come to Barry's for Fall Festival Savings. R-7000, IC-T61, IC-375A, 275AH, 3200A,

Jan KB2RV, Kitty WA2BAP, Mark K2CON

F See You At CARA—Danbury CT Sept. 13th
™ See You Al LIMARC—Westbury, NY Sept. 20th

4 T5AM, 735, 1C-900

KENWOOD Antennas FT-767GX, FT-757GX Il
iy FRG-8800, FT-726, FRG-9600,
g FT-211/711RH, FT-2700RH
METZ SMART PATCH
YAESU | IcOM Land-Mobile H/T _

W FT-23/73/727R| IC2AT/12AT  Midland/Standard 1:.ll_-"ES-t.:u.rrﬂ;:uli.':*:-. Autopatch 510-SA Will Patch FM
Mosley FT-2/1/709RMH | 1ICO2AT Wilson Maxon ransceiwver Ta Your Telephone Great For
wzxm: FT.1903/1123] 1C-03/04AT Yassu Frc 1123, FTC 1143 Telephone Calls From Mobile To Base Simple

TS440S/AT, R-5000, R-2000, TS-940 S/AT, JIC-AZUNS 100N K-l g NS To Use. PRIVATE PATCH I,

T™ 221A/421A, TM-2570A/S0A/30A, TR-T51A, ’ Duplex 8000 in stock

Hewood Service /Repair, TH 21/31/41 BT. .

TS-711/811A. TM3530A, TH20SAT, TH215A, - Budwig ANT. Products

TW-4100A, TM-321A

- ‘ Cancapts FLUKE 77 Multimeter

NEL-TECH DVK-100 Digital Voice Keyer

a@EEw

Meda Mentors—
Amateur Radwo Course $99.95

VoCom/Mirage/Alinco

;::;ﬂﬁ;:lwer”li § i SAHTE::‘TE MBV-A 3 Kilowatt Tuner
5IBAHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER ST-222/UP

Antennas IN STOCK Yaesu FTR-2410, Wilson ST-20T

ICOM IC-RP 3010 (440 MHz) 3’;4421"-"“
\ ICOM IC-RP 1210 (1.2 GH2) L

CLEE)

Snlduﬂng Computer Interfaces

T UL, .
R L e

BENCHER PADDLES,

.' E : & Antennas, and

. 6146B

BALUNS,

— Stocked: MFJ-1270B,
E Statlon,  MF).1272, MFJ-1224, AEA Ten-Tec |
PK-87, PK-64A, PK-64, PM-1, A Tuner 2298 [pf°
48 Watts, PK-232 W/FAX ALPHA AMPLIFIERS g
MICROLOG-ART 1.Asr Disk, S8
SWL. Morse Coach Curn;lztlete It?.uttTrn;: A:Eenna 55
nventory In Stoc
KANTRONICS / HEIL a3
UTU, KAM, UTU-XT. DIGITAL FREQUENCY COUNTERS EQUIPMENT ¥
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