MAGAZINE

3

FOR RADIQ_AMATEURS _

May 1982 $2.95

’
Vd

Antennas Galore! \
The 20-W Fun-Amp

Surviving the
Unthinkable




ICOM HF

Two Great Systems to Meet Your HF Needs
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IC-2KL SoliBtate Linzar IC-720A Phone Patch

IC-720A. ICOM'’s Top of the Line HF System.

IC-nOA. lCOM’s full mtured HF Xcvr...with ® Automaticaliy bandswitches ZC-2KL/AHI.
ruces: ® 2 VFO’s tuilt-in stxndard.

IC-720A 9 Band Xovr w/General Ccverage Rovwr

IC-730. ICOM’s Affordable Portable HF Xcvr.

Ided for mabile/portable use with features found
in no other wnit in such a compact size:
® £ bancs Tx/x 80 - 10 meters broadbanded.
® JF shit standard/passtand tuning optional.
® 200 wart PEP input..all solidstate.
® Z VF(Q's buih-in standard.

| wrnY BC-rERS

~ ® Memories..one frtquvlsncy per band.
@ Compact siz=...only 3.7 in(H; x 9.5 in(W) x
* 108 in(D)

IC-AHI. 5 bend automatic bandswitching
adbile antenna for use with IC-720A, IC-701, or
(C-730 (w/optoaal LDA unit).
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5-STORE BUYING POWER in action!

Product No. Description Regular Special Product No. Description Regular Special W51 tower
KT-34A 4 el. Tri-band $389.95  $319.00  144-148.13LB 2M, 13el. longboom $ 89.95 § 77.95 w/KT-34A antenna
KT-34XA  6el. Tri-band $569.05  §469.00  432-16LB  432MHz. 16el.long S 74.95 § 60.70 $|°99
7.2-1 40M rotatable $199.95 $159.00 boom .

dipole 144-150-16C 2M,16el. Cir.pol.  $116.95 $ 93.55 W51 tower

420-450-18C 435MHz, 18 el. $ 69.95 § 58.70

7.2-2 40M 2 el. beam $349.95 $299.00 20-450-18C Cirspol z e W/KT-34XA antenna
7.2-3 40M3el. beam $529.95  $449.00 - pol.
70-73.4A 40M4el beam $74995  $629.00  TR-EXWS51 5100t tower. $999.95 $829.95 $1239

PRICES ARE FOB CALIFORNIA. FREIGHT IS EXTRA.
WE'LL MATCH OR BEAT ANY LEGITIMATE KLM/TRI-EX PRICE!

FREIGHT EXTRA

ALL ABOVE IN STOCK ... NO WAIT! cCall for prices on all KLM/TRI-EX items

MIRAGE B1016
2 METER AMPLIFIER

160W
OUTPUT
8 SSB FM CW

Freq. range:¥44-148MHz @ RF out:160W nom
(10W in) ® RF power in. 5-15W @ DC operating
pwr 13.8VDC @ 20-25A e intermittent duty
cycle @ Built-in receiver pre-amp. Auto

matic internal or external relay keying

COLLINS/ROCKWELL

Jo ALPHA

Limited quantity priced E——
lower than dealer wholesale All ALPHA amplifiers are

Beatthe price PHONE TODAY. in stock for fast delivery

CALL FOR YOUR
SPECIAL PRICE ON THIS
GREAT NEW SET

REGULAR :

sa79.05  ©2499% . SAVE! CALL FOR SPECIAL PRICES
Sl KENWOOD Big F I

YAESU FT-ONE Ig rour.

TRANSCEIVER Cash in on our 5-store

buying power. Most items
in stock and at lower

prices. CALL NOW!
TR-7730

FREE
PHONE

f- el OVER-THE-COUNTER, 10AM to 5:30PM.

!( f- ,‘ MONDAY THROUGH SATURDAY

"ff B¢ r CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.

- U.PS. B

‘?‘5‘.“— FREE SHIPMENT C(ONTINENT:I??/,{S,)A
"
N ANAHEIM, CA 92801 BURLINGAME, CA 94010

2620 W. La Palma,

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp
AEA+ALLIANCE - ALPHA - AMECO + AMPHENOL * ARRL*ASTRON

«AVANTI- BENCHER - BERK-TEK:BIRD-BAW:CALLBOOK - CDE
COLLINS: CUBIC ‘CURTIS : CUSHCRAFT . DAIWA « DATONG

Prices, specifications. descriptions subject to change without notice.

.~ See List of Advertisers on page 130

(714) 761-3033 (213) 860-2040
Between Disneyland & Knott's Berry Farm

I 800 854-6046

9:30AM to 5:30PM PACIFIC TIME.

999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F. Airport.

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd

VAN NUYS, CA 91401

6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy at Victory Blva

- DENTRON : DRAKE + DX ENGINEERING - EIMAC - HUSTLER

- HY-GAIN « ICOM - § W MILLER + KENWOOD + KLM + LARSEN
“LUNAR  METZ : MFJ + MICRO - LOG * MINI - PRODUCTS

Calit. residents please add sales tax

+ MIRAGE * NYE + PALOMAR:ROBOT:ROHN: SHURE - SWAN
* TELEX : TELREX: TEMPO-TEN-TEC: TRISTAO
* YAESU and many more
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INFO

Manuscripts

Contributions in the form of many-
scripts with drawings andlor photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
encluse a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. Al contributions should te di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

EIm Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada—$27.97/1 year only, US.
funds. Foreign surface mail—$44.97/1
year only, U.S. funds drawn on US.
bank. Forelgn air mail—please inquire.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send torm #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdate
NY 11737. Please include an address
lapel.

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., a subsidiary
of Wayne Green, Inc., 80 Pine Street,
Peterborough NH 03458. Second class
postage paid at Peterborough NH
03458 and at additional mailing offices.

Green, Inc. All rights reserved. No part
of this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro-

Ann Arbor M| 48106.
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BASE [T
RANGERI

7dB GAIN

HIGHEST GAIN
2 METER OMNI

OUTPERFORMS
CONE AND
DOUBLE ZEPP

WORK MORE STATIONS
ELIMINATE NOISE
LIGHTNING PROTECTED
ACCESS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY

A COMPLETE ANTENNA
ALL PARTS INCLUDED

600,000 HAPPY USERS
BECOME ONE TODAY

ARX-2B 134-164MHz
ARX-2208 220-225MHz
ARX-4508 435-450MHz

MOBILE
RANGERS

MORE RANGE
3 dB GAIN
5/8 ASTAINLESS WHiP

GRIP TIGHT 90LB
MAGNET

CHROME PLATED BASE
NEAT APPEARANCE

THUMB LOCK ADJUSTMENT
NO WHIP CUTTING

LOW PRICE

MAGNETIC MOUNTS
AMS-147  146-148 MHz
AMS-220  220-225 MHz

TRUNK LIP MOUNTS
RIOBILE e
BUY FROM YOUR DEALER

& cusheraft

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, P.O. Box 4680
Manchester, NH 03108

| Telex - 953050 - 106

Preamplifiers

The famous Palomar Engineers
preamplifier has been updated and
packaged in an attractive new
cabinet

For the SWL there is the P-305
(9-v DC powered) and the P-308
(115-v AC powered) featuring full
shortwave coverage, selection of two
antennas, 20 db attenuator, 15 db
gain control and on-off-bypass switch

333

For transceivers, the P-310X (115-v
AC powered) and the P-312X (12-v
DC powered) feature automatic
bypass on transmit, adjustable delay
for return to receive, and 350 watt
transmit capability

All models have these features:

* Up to 20 db gain.

* Covers 1.8 to 54 MHz in four
bands.

* Low noise figure.

* Reduces image and spurious
response.

* 8" x 5" x 3. Brushed alum-
inum control panel. Black vinyl
cover.

* S0-239 connectors.

¢ LED pilot.

Order direct or from your favorite
dealer. Model P-305 Receiver Pre-
amplifier for 9-v DC $99 95. Model
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-310X
$129.95 Model P-312X $129 95
Add $3 shipping/handling. Calif
residents add sales tax

Don’t wait any longer to pull out
weak, rare DX.

Palomar
Engineers

1924-F West Mission Rd.
Escondido, CA 92025
Phone: (714) 747-3343
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NEVER SAY DIE

editorial by Wayne Green

ENERGIZER. . .OR NICAD?

If you are anything like me,
you keep buying these new elec-
tronic toys which are coming on
the market. Since most of them
require batteries to run, you
probably are also buying up a
storm of AA batteries. My flash
units use 'em. My portable ste-
reo recorders use 'em. My Sony
Walkman uses 'em. My Sony
Typecorder uses 'em.

The next question is this:
What type of battery should you
get? It is positively bewildering
to go into my friendly radio store
and see a wide assortment of
batteries facing me. There are
heavy-duty batteries, long-life
batteries, energy cells, and so
on. I'm sure that you, too, have
faced this problem and won-
dered what to do. Unfortunately,
the tendency is to sucker in and
go for the most expensive bat-
tery, figuring you usually do bet-
ter if you go first class. . .after
all, it's only a few cents extra to
go first class.

Salvation is here, so pay at-
tention. The answer to the prob-
lem may not be what you think.
The fact is that once | made a
study of the situation | was
amazed to find that | had been
blowing a good deal of money
on the wrong batteries.

The best bargains of all, prob-
ably not surprising to you, are
the nicads. These are the most
expensive, but if you keep 'em
charged your cost per hour of
use will eventually be the low-
est. If you are going to buy any-
thing except a nicad for regular
use you will do best to buy the
cheapest battery you can. Sure,
some of the high-priced bat-
terles will last almost twice as
long. . .but they will also cost
four times as much. That's no
bargain.
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A WORD FOR DX OPS

The ham who is living in a
third-world country has a spe-
cial responsibility both to ama-
teur radio and to the country. In
the long run, amateur radio will
grow as a result of the develop-
ment of local amateurs rather
than having to depend entirely
on visitors.

In many of the countries |
have visited, the hams have
taken this seriously but have
been frustrated at almost every
turn. . .particularly in Africa.
When you start out with most of
the population having a very low
level of education together with
extreme poverty, your possibili-
ties are immediately limited to a
handful of the wealthier peoplie.
In most of the countries, the
kids have to be sent outside the
country if they are going to get
much of a high school educa-

tion. . .the age when amateur ra-
dio is most likely to take
hold. . .so you really can't do a
lot within the country.

What is the motive for a teen-
ager in a small African country
to go to the trouble to learn
about electricity, radio, and
electronics so he can talk with
middie- and older-aged white
hams around the world? Only a
tiny percentage could ever hope
to own a station...and for
what? His peers would put him
down and there would rarely be
enough interest for a club to get
started.

Some of the kids have school
available, but the conditions are
not exactly encouraging. There
are few, if any, books, and teach-
ers are poorly trained and paid.
The classes are crowded, so lit-
tle interest or enthusiasm is de-
veloped for continuing the ex-
perience.

quencies.

WARC-BAND BEACON

The 10-, 18-, and 24-MHz bands, allocated to amateur radio
by the 1979 World Administrative Radio Conference (WARC),
are not yet available to US amateurs for general use. However,
experimental station KK2JXM, licensed to W4MB, transmits
on these bands every Friday, Saturday, and Sunday. Since
most newer transceivers are equipped to receive the new
bands, many amateurs have the capability to monitor the
KK2JXM beacon and learn about propagation at these fre-

KK2JXM begins its transmissions at 0000 UTC every Fri-
day, continuing through 2400 UTC Sunday. During the last
two weekends in April and the first two weekends in May, all
transmissions will be made on whichever of the three bands
provides the best propagation to Europe. The last two week-
ends of May and the first two of June will find the emphasis
on South America. Again, the band selected will be the one of-
fering the best signal into the target area.

The frequencies used for these experiments are 10.140,
18.108, and 24.930 MHz, with an effective radiated power (erp)
of 30 Watts. The frequencies may change without notice. To
QSL or to obtain further information, contact R. P. Haviland
W4MB, 2100 S. Nova Road, Box 45, Daytona Beach FL 32019.

But what about the govern-
ments, you ask? Why aren’t they
spending more money on
schools? It’s obvious to us that
the way out of many of the prob-
lems they have in these third-
world countries requires educa-
tion...and that, even with a
good education available, it is
going to take several genera-
tions before things are able to
change significantly.

You have to understand that
in a country where there are very
few educated people, you have a
special political problem. The
head of the country, whether he
is a king, president, or dictator,
stays in power by virtue of his
taking care of those who are
supporting him. He, and they,
are primarily involved in two pur-
suits. . .staying in power and
getting all that they can from the
situation. Thus there is little in-
terest or money available for
long-range projects such as ed-
ucation.

When do-good organizations
or countries can be talked into
sending money for projects, the
money goes almost entirely to
the politicians, not to the peo-
ple. These governments laugh at
the countries which are suck-
ered into sending money. . .all
the while asking for more and
more.

Countries such as Jordan,
where the king takes areal inter-
est in his people and invests
money and time in their educa-
tion, are few. The instability of
the other countries makes it im-
practical for their leaders to in-
vest in anything but their own
short-term enrichment.

Thus it is going to be almost
impossible to get much in the
way of official encouragement
when it comes to developing
amateur radio in most of the
third-world countries. The visit-
ing amateur can keep an eye out
for those few children of the
elite who might benefit from ex-
posure to the hobby and try to
get them started. They at least
will have the possibility of get-
ting enough education to be
able to grasp the basics. And
they have the opportunity to go
abroad and further their educa-
tion. The more you can get to
some of these kids, the better
shape amateur radio will be in in
that country. This will eventually
be reflected at conferences in
Geneva.

Remember, too, that these
kids may grow up to be the lead-
ers of the country in ten years or
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CASH
NOW!

ASK YOUR DEALER FOR DETAILS

TR-7730
*302° OFF

WITH OR WITHOUT
MC-46

R-1000
*30° OFF

TS-130SE or
TS=-130S

$15°OFF

TR-8400
*302° OFF

TS-530S
$152° OFF

Participating Trio-Kenwood Authorized Dealers:

ALABAMA

Long's Electronics
Birmingham, AL 35233
(205) 252-7589
ALASKA

Reliable Electronics
Anchorage, AK 99503
90/ 279-5100
ARIZONA

Power Communications
Phoentx, AZ 85015

(602) 241 9288
CALIFORNIA

Ham Radio Outlet
Burlingame. CA 94010
(415) 342-5/57

Ham Radio Outlet

San Diego, CA 92123
(714) 560-4900

Ham Radio OQutlet

Van Nuys, CA 91401
(213) 988 2212

Ham Radio Outlet*
Oakiand, CA 94609
(415) 451-5757

Ham Radio Outlet
Anaheim, CA 92801
(714) 7613033

Henry Radio, Inc.

Los Angeles. CA 90025
(213) 820-1234

Henry Radio & Electronics [
Anaheim, CA 92801
(714) 772-9200
COLORADO

Ccw Electronlc Sales Co.
Denver QO 80
(3035) 832 1111

FLORIDA |
Ama!eur Electronic

Sup

Orlanoo FL 32803

(305) 894-3238

Amateur Radio Center
Miami, FL 33137

(305) 573-8383

HAWAN

Honolulu Electronics
Honolulu, HI 96814
(808) 949-5564
IDAHO

Ross Distributing Co.
Preston, ID 8326

(208) 852-0830 |

| ILLINOIS

Erickson Communications l
Chicago, IL 60630

(312) 631-5181 |
INDIANA

Graham Electronics
Indianapolis, IN 46204
(317) 635-5453

Hoosier Electronics

Terre Haute, IN 47802 |
(812) 238-1456 |
Kryder Electronics

Fort Wayne, IN 46815

(219) 485-6434

10WA |
HI, Incorporated

Council Bluffs, 1A 51502

(712) 323-0142 i

KANSAS

Associated Radio Comm.
Overland Park, KS 66204
(913) 381-5901

MARYLAND

Electronic Int’t Service

Wheaton MD 20902
301: 9451088

The Comm. Center

Laurel, MD 20810

(301) 792-0600

MICHIGAN

Radio Supply &

Engineering

Detrent. MI 48201

(313) 435-5660

MINNESOTA

Midwest Amateur

Radio Supply, Inc?

Minneapohs. MN 55142

(612) 521 4662

MISSOURI

Ham Radio Center

St. Louis, MO 63132

(314) 993-6060

Henry Radio Company

Butler, MO 64730

(816) 679-3127

MidCom Electronics

St Louis MO 63144
3143 961 9990

Missouri Radio Center*
ty. MO 64150

18118

MONTANA

Conley Radio Supply

Bullings. MT 59101

(406) 259-9554

NEBRASKA

Communications Center

Lincoln, NB 68508

(402) 476-7331

NEVADA

Amateur Electronic
Supply*

Las Vegas, NV 89106
(702) 647-3114

NEW HAMPSHIRE

Tuft’s Radio &

Elect. Supply

Hudson, NH 03051

(603) 883-5005

NEW MEXICO

Efectronic Module
Hobbs, NM 88240

(505) 397-3022

NEW YORK

Adirondack Radio Supply
Amsterdam. NY 12010
(518) 842 8350

Harrison Radio Corp.
Long Island, NY 11735
(516) 293-7990

Radio World

Onskany, NY 13424

(315) 736-0184

OHIO

Ama!eur Electronic

Sup

Wu:kllﬂe OH 44092
(216) 585-7388

Srepco Electronics

Dayt OH 45404

(513) 224-0871

Universal Amateur
Radio, Inc.
Reynoldsburg, OH 43068
(614) 856-4267
OKLAHOMA
Derrick Electronics*
Broken Arrow, OK 74012
(918) 251-9923

Radio, Inc.

Tulsa, OK 74119
(918) 587 9123
OREGON

Portland Radlo Supply
Portiund OR 97205
(503) 228 864
PENNSYLVANIA
Hamtronics/Trevose
Trevose, PA 19047
(215 357-1400
J.R.S. Distributors
York PA 17404

717) 854-8624
SOUTH CAROLINA
G.IS.MO.
Communications
Rockhill, SC 29730
(803) 366 715
SOUTH DAKOTA
Burghardt Amateur
Center

Watertown, SD 57201
(605) 866-7314
TENNESSEE
Amateur Radio Supply
of Nashville
Madison TN 37115
(615) 868-4356
Memphis Amateur
Electronics
Memphis, TN 38108
(901) 683-9125

TEXAS

Douglas Electronics
Corpus Chrsti, TX 78404
(512) 883-5103
Electronics Center
Dalias. TX 75201
(214) 526-2023
Hardin Electronics
Ft. Worth, TX 76112
(817) 429-9761
Madison Electronics
Houston, TX 77010
(713) 658 0268
Kennedy Associates
San Antonio, TX 78222
(512) 333-6110
WASHINGTON
A-B-C Communications
Seattle WA 98155
(206) 364-8300
Amateur Radio
Supply Co.

Seattle, WA 98108
(206) 767-3222
C-COMM*

Seattte, WA 98107
(206) 784-7337
WISCONSIN
Ama!eur Electronic
Suppl

Mllwaukee WI 53216
(414) 442-4200

*Interim Dealers
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so. Perhaps in another genera-
tion it will be possible to do
more with amateur radio. There
are some hints at better and
cheaper educational systems
which could eventually benefit
these small, poor countries,
making it possible for kids to
surmount the terrible conditions
under which they are living. With
amateur-radio-oriented leaders,
who knows?

BLITZ CODE LEARNING

Letters from readers indicate
that it has been a while since
I've written about Morse code. |
guess | should have thought
about that, because when | talk
at hamfests | find that most of
those present are not really
aware of what is involved with
learning the code. Some myths
have developed which need ex-
plaining.

The historical system for
teaching the code is to start
people off with the individual
characters, teaching them the
dot and dash equivalents of
each letter, number, and punctu-
ation mark. Then the code is
sent very slowly and people try
to remember the appropriate
character to go with the dot and
dash combination.

This process is speeded up
gradually until one reaches a
plateau, where the increase in
copying speed suddenly stops
.. .often for a long and discour-
aging period of time. This is
when we lose an estimated 90%
of our prospective hams. At
around ten words per minute,
one finds that the brain no
longer will work fast enough to
hear the sound, translate it into
dots and dashes, look the com-

bination up in a table in the
mind, and write it down.

This plateau holds fast until
the person develops a complete-
ly new way of transiating the
code. With some people, this is
not difficult. With others, it is vir-
tually impossible. The system
which permits the breaking of
the plateau has to do with hear-
ing the code groups as sound
patterns and having them trans-
lated into writing or typing on
the subconscious level. If you
have to think, you can’t really
copy code.

Modern brain research shows
us that the plateau resuits from
the limitations on brain speed in
shifting information from the
left to the right part of the
brain. . .and back. We get up

Continued on page 117

Well. . .1CanDream, Can’t|?

by Bandel Linn K4PP
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“You have scored higher in the contest than anyone else in history! President
Reagan wants you to be a White House guest for two weeks!”
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TR7A T IRTAY
offer performance and versatlllty _
for those who demand the ultlmate' -’

FASE

TR7A Transceiver

* CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides O to 1.5 MHz
receive plus transmit coverage of 1.8 to 30 MHz. for future
Amateur bands, MARS, Embassy. Government or Commercial
frequencies (proper authorization required).

* Full Passband Tuning (PBT) enhances use of high rejection
8-pole crystal filters.

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9
kHz a-m selectivity are standard, plus provisions for two
additlonal filters. These 8-pole crystal filters in conjunction
with careful mechanical/ electrical design result in realizable
ultimate rejection in excess of 100 dB.

New! The very effective NB7 Noise Blanker is now standard.
New! Built in lightning protection avoids damage to solid-state
components from lightning induced transients.

New! Mic audio available on rear panel to facilitate phone patch
connection.

¢ State-of-the-art design combining solid-state PA,
up-conversion, high-level double balanced 1st mixer and
frequency synthesis provided a no tune-up. broadband, high
dynamic range transceiver.

/ keoqupmv * 540 Richard Street, Mvemlsbprg Ohio 45342 » Phon$1ﬁ)
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R7A Recelver

* CONTINUOUS NO COMPROMISE O to 30 MHz
frequency coverage.

e Full passband tuning (PBT).

New! NB7A Noise Blanker supplied as standard.

* State-of-the-Art features of the TR7A. plus added
flexibility with a low noise 10 dB rf amplifier.

New! Standard ultimate selectivity choices include the
supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and
9 kHz a-m selectivity. Capability for three accessory
crystal fliters plus the two supplied. including 300 Hz,
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter, when used
with the R7A's Synchro-Phase a-m detector. provides
a-m reception with greater frequency response within a
narrower bandwidth than conventional a-m detection.
and sideband selection to minimize interference potential.
© Front panel pushbutton control of rf preamp. a-m/ssb
detector. speaker ON/OFF switch. i-f notch filter.
reference-derived calibrator signal, three agc release
times (plus AGC OFF). integral 150 MHz frequency
counter / digital readout for external use. and Receiver
Incremental Tuning (RIT).

COMING SOON: New RV75 Synthesized VFO

‘Compatible with TRS and 7-Line X‘m.rslﬁous L 4

* Frequency Synthesized for cry,stal-controlled
stabllity » VRTO (Variable Rate Tuning ﬁor’) g
ad usts tuning rate as function of tuning speed.
esolution to 10 Hz ¢ Three programmable fixed
froquenchs for MARS. etc. ® Split or Transceive
operation with main transceiver PTO or RV75
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With the new TR5
versatility and value are spelled D-R-A-K-E...

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TR5's
YNAMIC greater than O dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
RANGE mixer. Drake was the first to bring this technology to the Amateur market with a
high-level mixer in the TR7.
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When you purchase a TRS, or any Drake product, you acquire a product of the latest

ELIABLE production techniques. which provide reliable performance.
Yet with a product as sophisticated as one of today's transceivers. after-sales
SERV'CE service is a must. Ask any Drake owner. Our Customer Service Department has a
reputation second to none.

Drake is the only Amateur Radio manufacturer who offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. This wide

: ‘ ACCESSORIES selection allows any operator to assemble a station which meets his needs. and

assures compatible interfacing and styling instead of a desk full of equipment with
a variety of styling and poor operation as a system

| ILOW ATT Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP
] I input) and a decent antenna will do the trick. This rugged self-contained amplifier /
N AMPLIFIER power supply will put the TRS on an even footing with the best of them.

The TRS and all Drake Transceivers, are backed by the best in engineering. The TRS
is the result of an extensive engineering effort, combining proven past techniques

ENGINEERING and ideas with new state of the art concepts.

As a result, the TRS will not be superceded by a new model every six months. it
represents a true radio communications value that will provide many years of
operating enjoyment.
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J. D. Binder KB7NW
c/o Karl Jensen KJ78B
Box 275

Redmond WA 98052

ingman; Palmyra. For

most hams, these are
names which simply mean
two new countries, new
callsigns, necessary on the
road to the DXCC Honor
Roll. But to me, King-
man/Palmyra means the
most physically demanding
and mentally trying of all
the DXpeditions I've ever

Pacific Odyssey

— the Kingman/Palmyra adventure

taken part in. Located near-
ly one thousand miles south
of the Hawaiian Islands,
these uninhabited coral
islets are among the most
remote and difficult places
to get to in the world

Born out of a rag-chew
session between Harry
Mead VK2BJL and myself
while my ship, the sailing

vacht Banyandah, was en
route to Japan early in
1980, Kingman/Palmyra
(K/P) was to be just one of
many DX locations planned
in a grand transpacific DX-
pedition spree for 1981.
Originally, Harry (of Mellish
VK9ZR and Spratly 1S1DX
fame) was to organize oper-
ators, licenses, and finan-

cial backing for a series of
DXpeditions through the
Pacific. Locations would in-
clude Kingman/Palmyra,
Samoa, Tokelau, Kerma-
dec, and a grand finale
back where it all began,
Mellish Reef

During numerous rag-
chew sessions spanning
most of 1980, our plans
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solidified; Banyandah was
to sail to Hawaii early in
1981, outfit herself with
complete base-camp equip-
ment, and be ready for the
first group of operators by
spring. Unfortunately,
Harry’s time to organize
such a massive undertaking
diminished as his electronic
repair business in Sydney
grew, and by late 1980 it
became obvious that he
would not be able to help
on the first leg of this epic
adventure.

At that time, the thirty-
eight foot Banyandah was
in the mid-north Pacific,
battling heavy seas and
gale-force winds on an
early-winter crossing from
Japan to Hawaii. It ap-
peared that K/P would be
an all-American operation,
so | turned to my good
friend, Karl Jensen KJ7B, in
Seattle for help. With his
usual efficiency, Karl put
the word out through all the
DX clubs and bulletins
while spreading it across
the airwaves. The initial re-
sponse for the three opera-
tors needed was terrific;
within a week he had a two-
page list of potential candi-
dates. But these glad tidings
were short-lived; after the
full requirements were ex-
plained to each candidate,
all but two dropped out. To
some, the three-thousand-
dollar financial commit-
ment was too steep (al-
though as full-scale DXpe-
ditions go, it was cheap).
But to all, the real problem
lay in the enormous time re-
quired to complete the two
operations and make the
2,300-mile voyage. Not
many people can afford
thirty-five to forty days
away from family or em-
ployer.

Upon our arrival in
Honolulu in early Decem-
ber, we still had only two
operators willing to chal-
lenge K/P. One, the eventu-
al DX King of Kingman, was
a quiet, family man from
Minnesota. George Carle-
ton ADQS had a burning
desire to try his hand at big-

time DXing. In our chats,
enthusiasm seemed to ooze
from his every rf wave. He
was a social worker at one
of the state hospitals back
in Bremer, Minnesota. A
plodder, a converted CB op-
erator, he took to the chal-
lenge of DXing like a big
gun from Wé-land. George
and his friends outgrew the
local radio club when they
met resistance for more DX
activities. They formed
their own club, the Paul Bu-
nyan Wireless Association,
immediately entered every
club contest around, and
offered night courses for fu-
ture hams

Ceorge and | were so
diametrically opposite in
backgrounds that we imme-
diately formed a fast friend-
ship. While I've always
been a globe-traveling gyp-
sy, working and living in
almost every part of the
world, George had never
left his native mid-America.
He married his childhood
sweetheart, stuck with his
original employment, and
carved a homestead out of
thirty acres of rural forested
land.

The other operator, the
third corner of the triangle,
was a fine and proven con-
test operator from Califor-
nia. Kingman was his dream
and an allband operation
his goal. More about him
later.

As the New Year rolled
in, Banyandah lay under the
highrises at Waikiki and we
still had four months of
preparations before us. A
daily planning session was
set up on 15m, with Karl
KJ7B acting as the group’s
central coordinator. Tasks
were assigned, with one op-
erator to solicit equipment
from manufacturers, the
other to solicit financial aid
and sponsors. My wife, Ju-
dith, and | started the labo-
rious chore of purchasing
the numerous supplies and
modifying our ship to hold
them

For the base camp, we
purchased two large Cole-
man tents, three folding

From left to right: George AD@S, Judith Binder, the author,
and Bill W6HTH, aboard the S.Y. Banyandah before depart-
ing for Kingman.

tables and chairs, a propane
cooker, pots and pans, dish-
es, water containers, sleep-
ing bags and air mattresses,
flashlights and internal
lighting, all with spares and
backups. In other words,
our list included everything
necessary to exist on a bare
pile of shells in the middle
of the ocean. On the critical
power plant side, we chose
the best: two Onan 2.5-kW
portable gasoline genera-
tors modified especially
with automatic oil feeders
They were expensive, but
they came with built-in fuel
pump, oil pressure pump,
and a robust cast-iron
engine. A selection of
spares also was taken so
that any breakdown could
be remedied, including a
broken crank rod. Hun-
dreds of other items also
were loaded aboard for the

base camp: large-capacity
plastic fuel drums, funnels,
fuel transfer pumps, separ-
ate power leads for each
station, and home-made
twenty-seven foot push-up
towers with four-foot long
stainless steel anchoring
stakes

And let’s not forget the
food. Case after case came
aboard as Judith returned
from her forays into Hono-
lulu’s markets. Can you
imagine the quantity and
variety necessary to feed
five adults plus our two
children for five weeks
without a supermarket in
sight for a thousand miles?

On the electronics side,
matters were not progress-
ing as smoothly. Manufac-
turers’ budgets were getting
tighter and tighter. In the
past, outright donations
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Go to Hawaii and take a left — Kingman is the first atol! on
your right.

could have been expect-
ed—or at least the loan of
equipment —but this year
all the major equipment
producers were willing only
to sell their goods at dealer
cost. We were still short the
third operator, and hence
money was tight. George
suggested that he buy one
Wilson tribander, the
System 33 with 40m add-on
on the condition that the
next group, the ZM7 group,
purchase a similar beam;
then both groups could
share them. For a third an-
tenna, one for low-band op-
eration, George would
bring his DenTron doublet.
By March, all equipment
except the transceivers was
either on board or en route.

As one equipment manu-
facturer after another re-
fused our requests for the
loan of equipment, George
offered to break down his
home station and send it
along with borrowed equip-
ment from his newly-
formed club. A generous of-
fer; after all, anything can
happen to sensitive gear
carted halfway around the
world by airplane, sailing
vacht, and dingy. Not to
mention the hazards of
operating it in an exposed
salt-laden environment
under the rigors of portable
power. But equipment was
needed, or we wouldn’t be
going anywhere.

One night George started
thinking about how this ex-
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pedition was shaping up to
be an all-American DXpedi-
tion. We had Onan genera-
tors, Coleman tents, Wilson
antennas, and American
operators—and King-
man/Palmyra is American.
The light must have blinked
on in his brain, for early the
next morning he contacted
the Ten-Tec Corporation in
Tennessee and put forth his
request. At last we had
found a manufacturer
eager to help, for they of-
fered the outright loan of
three complete stations
with power supplies and
outboard vfos in their
Omni-C range. Like a runner
clearing the final hurdle, we
all let out a collective sigh
of relief. A departure date
was set, air travel tickets
were purchased, and Ban-
yandah loaded aboard the
last supplies: gasoline,
diesel fuel, and engine oil.

We were now a going
concern. Permissions had
been granted and every bit
of gear had been arranged,
but we still had only two
financial members, neither
of whom could afford a red
cent more. As a last ditch
effort, an alternate finan-
cial arrangement was of-
fered: Banyandah would
chip in the remaining third
share on the proviso that
the boat be paid back first
from any forthcoming con-
tributions. This was ap-
plauded as an excellent
solution and was readily ac-

Bill W6HTH/KH®6 and the author’s sons, Jason and Jerome,

relax in the Pacific sunshine.

cepted by the other two
members.

| must admit that | was
not as enthusiastic about it
as the others since our past
DXpeditions had always
been straight-out charters.
But my wife and | are avid
adventurers who get per-
sonal satisfaction in over-
coming obstacles—and
we're a little DX-mad to
boot. We had a sincere
desire to see the K/P duo
reactivated. Besides, we
firmly believed that the
amateurs of the world
would support our expedi-
tion—a mistaken belief
which proved costly

All went well for several
weeks; George chopped ex-
tra wood to warm his house
in his absence, the other
operator cleared his desk,
and we took a much need-
ed rest with our two young
sons —for we had been on
the go since our grueling,
forty-five-day crossing of
the north Pacific.

When the disaster struck,
it fell like a meteorite from
the heavens. Our California
operator dropped out when
there were only two weeks
to go before departure.
Great! Thousands of dollars
and hundreds of hours of
labor and planning down
the drain since two men
cannot set up DX stations at
a place as dangerous and
physically difficult as
Kingman, nor can they

operate and survive with
one man ashore and the
other minding the boat.

We definitely had a
serious problem! George’s
reaction was as | expected:
“We'll do it alone!” His
faith was like an injection
of adrenaline into my wan-
ing spirit. But in the end it
was a Honolulu amateur
who came to our rescue.
Bill Boykin W6HTH/KH6
already had stood by us
during the hectic prepara-
tions in Honolulu. He had
helped coordinate and
track down equipment; he
had run errands and loaned
us his car for the months
that it all took.

Bill, a retired old salt
from the Navy, is an ex-
electronics technician who
had been stationed in many
a foreign port. He was not
the typical DX hound since
his true love was six meters.
But as each new item was
stored aboard, | could see
the dream germinate and
grow in his eyes: a long sea
voyage across the balmy
trade winds to a wild and
rarely visited patch of land,
the excitement of setting up
the beams and stations,
and, the topper, his six-
meter beam proudly atop
the tallest tower! Time
wasn’t his problem, but
money was. He could not
offer any financial support,
so instead he readily volun-
teered his time, muscles,



“all other gear gave us trouble...
the TEN-TECs just kept working great.”

1981-82

Trans Pacific DX Expedition
used TEN-TEC OMNI-C transceivers.

KINGMAN REEF, PALMYRA, TOKELAU —
33,000 contacts without a miss.

As George Carleton (ADQS ex KH5K) said in a letter to
TEN-TEC... “12,100 QSO’s from Kingman, 8100 for
me, 3100 in the first sitting with the rig on a continuous
33 hours except for 2 minute gas breaks ... all other gear
gave us trouble due to salt spray — the TEN-TEC:s just
kept working great.

“This is the most QSO’s ever from Kingman and all
were barefoot. A few times generators ran out of gas dur-
ing rainstorms with rigs operating on TX... no problem
with voltage drop, and no damage. No tuners were
used... only your rigs and (antennas). The wind blew
continuously from 20 knots to 50-60 knots and we liter-
ally had to open the tent to let the rain out, salt water and
spray everywhere, watches quit, keyers and linear (other
brands) quit after the first QSO — arcing due to salt spray,
but the TEN-TECs never even got warm when the tent
was around 100°F.

“_.. American gear is best.”

The TEN-TEC OMNI-Cs went on to serve on Palmyra
and Tokelau with equally impressive results and we thank
the group for their letters—we couldn’t have said it better.

See your TEN-TEC dealer
for the great All-American
transceiver — TEN-TEC OMNI-C.

The spectacular performance of the TEN-TEC OMNI-C

results from these fine features:

© 9 hf bands ® Total solid state—from the pioneer ® Broadband—
from the pioneer ® 3-mode, 2-range offset tuning—receiver, transmit-
ter or transcelver ® Optimized receiver sensitivity ® Greater dynamic
range ® Optimized bandwidth—seven response curves—up to 16
poles of filtering ® Notch fllter ® Noise blanker e “Hang” agc for
smoother operation @ Full or semi break-in (QSK) ® WWV reception
on 10 MHz band e Digital readout ® Separate receive antenna input
e Automatically switched S/SWR meter ® 200 watts input all bands
e VOX and PTT e Phone patch jacks ® Zero-beat switch ® Adjustable
volume and pitch sidetone ® Adjustable threshold ALC @ Front panel
band switch also controls linear or antenna ® Automatic sideband se-
lection ® Super audio quality—less than 2% THD e Impeccable sig-
nal—exceeds FCC requirements ® High stability—less than 15 cycles
change per degree F temp. change ® High articulation keying—set to
3 msec. rise and decay time ® Compression loaded speaker ® Plug-in
circuit boards ® Operates on 12-14 V dc moblle, 115/230 V ac with
external supply ® Made in U.S.A. by pioneers in solid state amateur
radio— TEN-TEC.

el

TEN-TEC | INC

SEVIERVILLE, TENNESSEE 37862
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The “country” of Kingman is about seventy-five yards long
and towers five feet above sea level in calm weather.

and skills, and replaced our
California operator.

With that | faced another
difficult decision: Banyan-
dah lay at the dockside ful-
ly equipped and ready to
go; our dollars and hours of
labor had already been ex-
pended, but financially we
were in a mess. What
should | do? Our now-
dropped-out operator was
to have arranged sponsors,
and now there was no time
I had had no experience
with the returns from QSL
cards but believed (like so
many) that a green stamp
per envelope was the mini-
mum to be expected. Well,
if that was the case, we'd
just have to work that many
more stations

The night of April 7th was
cool and clear; the twin
volcanic peaks of Mauna
Loa and Mauna Kea stood
behind us, finely etched by
the intense curtain of
starlight. At their base,
where the sea greets these
giants, lay the tiny pleasure-
boat harbor of Honakahou,
carved out of a solid river
of lava. Banyandah lay at
dockside like a fine race
horse waiting in the gates. A
child-like atmosphere of ex-
citement and anticipation
prevailed as the last baskets
of papayas, pineapples, and
stalks of bananas were
lashed into place. A final
tug on the ropes securing
the drums of gasoline, and
everything was secure. The
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ship’s diesel engine was
started, roaring into life
and shattering the quiet
loneliness of the basin
George and Bill dropped
the mooring lines and, amid
the shouts of “Bon Voy-
age!”, “Safe journey!”, and
“Good DXing!”“, Banyan-
dah glided smoothly away.

Sweet, cool air was the
first hint of the trade winds
Each gust was a bit
stronger, and when Banyan-
dah’s lee rail dipped, the
engine was secured. Finally,
it was time to relax. The
boat’s automatic wind
steering device was holding
a true course south while
the lights of Hawaii’s Kona
Coast diminished astern. At
last we were under way,
severed from civilization
The memory of the months
of toil and frustration
seemed to melt with the
miles passing under our
keel

The smooth, fast move-
ment of the boat, the black
sky bright with stars, and
the sea glowing with amaz-
ing bits of bioluminescence
created a mood so perfect,
a mood which lasted the en-
tire voyage, that success
could be tasted in the air
We chatted the night away,
George and Bill both refus-
ing sleep for fear of losing
the magic of the moment.
Judith, the more practical
one, helped our children
(Jason and Jerome) get to

Accommodations on Kingman Reef were anything but lux-
urious, but George and Bill didn’t seem to mind.

bed and then brewed a
fresh pot of coffee for the
night watch before turning
in. Our normal routine was
to split the long night hours
into two watches, dusk to
midnight and midnight to
dawn. During the daylight
hours, watches were more
relaxed as the world’s com-
mercial shipping has a bet-
ter chance of seeing our
tiny craft.

At daybreak, Ka Lae, the
most southern point of the
United States, could just be
seen through the haze,
while the ship’s log held
steady at six and a half
knots. By 1000 hours, we
had our last sight of land
and we were completely
alone, a white dot at the
center of a disk of blue.

Days merged into nights
and back into day, each the
same and yet somehow
quite different. We had
time to study each cloud,
each wind swell; we had
time to talk or to be alone
with our private thoughts.
We caught fish on our con-
stantly trailing lure —
mostly small bonito. But
sometimes a powerful
dolphin fish, a mahimabhi,
would strike and the battle
would be on. This fine-
tasting fish with its firm
white flesh would battle
with all its immense
strength until at last it
could be hauled aboard
flapping and jumping,
changing its body color

from yellow through green
to an electric blue until
death took it and it turned
to silver.

Each noon, after my
celestial sight, | would plot
our position on the chart.
Each day, the tiny dot mark-
ing our position would inch
its way closer to the cross
marked Kingman Reef as
jumps of 136 miles, 138
miles, and, once, 144 miles
were plotted. After seven
full days of sailing, we were
only fifty miles away from
our goal. The week had
been perfect: fifteen-knot
northeast winds, sunny
days, and starry nights. No
ships, airplanes, or other
man-made objects had been
sighted

Originally, we had set
sail for, first, the palm-clad
islands of Palmyra, and
then Kingman, since finding
that five-foot-high speck
after a one-thousand-mile
ocean voyage would re-
quire perfect conditions
and the utmost skill. But
Kingman was the real chal-
lenge. And by the halfway
point, George had con-
vinced me that it required a
fresh and eager group to do
it justice and should come
first. | altered our course to
make the attempt. But on
that last evening, alone on
watch, as the sky darkened
with the approach of rain
clouds, | began to doubt
the wisdom of my choice.

Ocean currents are



strange forces. For thou-
sands of miles they will re-
main constant, flowing in
one direction at a reliable
rate, but upon an approach
to land, with the sea bot-
tom suddenly rising, they
become unpredictable. To
make matters worse, some-
where in this area we would
leave one current and enter
the world’s strangest cur-
rent, the equatorial coun-
tercurrent. This narrow
band of water defies all
sense by moving directly
opposite to the normal
trade winds. Its northern
limit shifts back and forth
across the region at a whim
of some unseen force, caus-
ing distress among all ship
captains who sail this area.
Normally, a very wide berth
would be given to Kingman,
but it was my job to find it
safely.

Soon the wind freshened
and swung ominously to
the southeast. Rain began
to fall. It increased until my
vision was down to a scant
fifty feet. But Banyandah
heedlessly sailed on, blind-
ly cutting through the water
while closing the distance
between us and one of this
ocean’s worst navigational
hazards. As the miles ticked
off, | held my breath and
prayed that my instruments
and sights were correct and
that our luck would hold
Every few minutes | poked
my head above the spray
dodger and peered into the
rain and gloom, expecting
to see that flash of white
signalling breakers and
destruction.

By 0400 hours, | had had
enough and dropped the
headsail and mizzen. Qui-
etly, the ship came into the
wind, gently rocking in the
swell. | woke Judith and

crawled into the bunk
“Wake me if the stars
show,” | said, and im-

mediately fell asleep.

Just before 0600, | was up
again. The storm had
passed and the first tinges
of pink lit the eastern
horizon. Quickly Judith and

George AD@S, making one of the 12,176 KH5/K QSOs.

| measured the angle be-
tween horizon and our
favorite navigational stars,
jotting down the exact time
of each sight. My voice cal-
ling out “Mark!” at each
sight must have woken
Ceorge and Bill; sleep was
still in their eyes when they
crawled out of the stern
cabin. George scanned the
blank horizon and said with
a grin, “No trees in sight
yet”” And we all laughed
since this was the Min-
nesotan’s usual way of
greeting a new day at sea
The star sights didn’t
take long to work out and
showed that we were still
thirty miles from that
danger which had seemed
so near in the rain and
the dark. The current had
worked its magic and had
pushed us away instead of
closer. The wind had gone
with the passing rain, leav-
ing a calm sea and a bright

hot day. Now under power,
we continued on a new
heading. A scum line was
passed —a convergence of
currents trapping bits of
floating plastic and dis-
carded light bulbs, all alive
with small crabs and tiny
fish. All morning 1 tracked
the sun with my sextant,
and my chart became a
mess of intersecting posi-
tion lines, each a bit closer
By the time the sun reached
its azimuth we were very
close, and conditions were
perfect for a landing

At 1300 hours | climbed
our forty-five-foot mast and
scanned the horizon. The
sea was flat and calm, the
horizon sharp but empty.
At 1400, with (supposedly)
only six miles to go, |
climbed again. There! Just
near the edge of the world a
vague splash of white
showed for a moment and |
couldn’t believe my luck.

The breakers of Kingman
Reef were in sight! At deck
level, the rest of the crew
jumped up and ran to the
rail, but nothing could be
seen. For the next hour they
strained for their first
glimpse. Finally, with only
two miles to go, George let
out a whoop of delight. The
rest happened fast. One
moment a flat sea, the next
a long line of small breakers
off our beam and the sea
changed from deep blue to
aquamarine. Coral heads
seemed to rush up to meet
us. As we crossed the
sunken reef, they were
plainly visible even though
the depth meter recorded
seventy-five feet.

Portable KH5/K first ap-
peared as a heap of brilliant
yellow-white sand, sterile
and completely devoid of
vegetation. The ridge of
fine coral rubble and up-
turned coral boulders was
the result of thousands,
maybe millions, of years of
the sea crashing against the
outer barrier reef and
washing the broken bits of
coral and dead shells into a
pile. Excitement ran high as
we toured the area in the
lee of the cay, taking sound-
ings for anchoring.

It was then that we met
the first evidence of King-
man’s wildness. Although
the depth recorder showed
a steady bottom, it was over
two hundred feet down!
And it was all the same,
right up to the perpen-
dicular cliff of reef. At a
quarter mile off, | said a
silent prayer and lowered
the anchor down into the
blue, paying out every inch
of warp, shaking my head
as it slithered over the bow
rollers and disappeared
from sight.

The cay seemed to grow
smaller instead of bigger as
we approached in our ten-
foot aluminum dingy. Soon
it could be seen that its side
was steep and not the long
gentle slope we had first
seen. Kingman was not
smooth sand but an im
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Land ho! The good ship Banyandah makes for a landfall on

Palmyra.

mense pile of six-inch-wide
clam shells bleached white
by the intense tropical sun.
By crawling on all fours we
reached the summit, and
my heart sank even further
when | realized that this for-
saken pile of shells went
hardly six feet across at the
top before tumbling down
again into the sea

We walked the full
length of the cay—all
seventy-five yards of it
Decomposed bits of wire
and the remains of a ver-
tical’s base marked the spot
of the last DXpedition,
probably Kingman'’s last hu-
man visitors. On the north-
west end, nature had scal-
loped out a hollow with a
flat area about ten feet
square, backed by a near-
vertical wall of shells and
large coral rock. It looked
tailor-made for the smaller
of our two tents. Its only
threat was the water, which
lay only two feet away. Was
this high or low tide? A
quick look at the debris line
indicated that it was nearly
high. I mentioned that the
hollow might be swept by
swells if the sea got nasty.
George’s only comment was
that he didn’t mind getting
his feet wet as long as he
stayed on the air. And so
the smaller tent was set up
there—a move which later
proved to be a key to our
success

Tropical night comes
quickly, and the fiery reds
18 73 Magazine * May, 1982

and oranges of twilight are
short-lived. Soon it became
impossible, even danger-
ous, to carry on in the half-
light, and reluctantly we
returned to Banyandah.
Once ““home,”” Judith
prepared a celebration
landfall and birthday din-
ner, for we just happened to
land on her birthday, April
15th. A special dining table
was set up in the cockpit
and all our ”“at anchor”
crockery was laid out. That
night we rode a wave of
euphoria.

At dawn the next morn-
ing, the boat came alive as
we began the back-break-
ing job of hauling equip-
ment ashore. Each item was
unloaded into one of three
piles: power, tent, or an-
tenna. By mid-morning the
bulk of it was there, and Bill
and George started assem-
bling the beams while |
lugged generator supplies
to the top of the ridge and
established the power
plant. For a while, Jason
and Jerome ran little er-
rands, but boredom set in
and they disappeared down
the cay, running from one
pile of flotsam to another,
beachcombing the most un-
touched beach in the world

They returned dragging a
large pink fishing float and
a long barnacle-encrusted
length of bamboo. Thirty
minutes later Old GClory
was raised, fluttering
proudly from its bamboo

The base of operations on Palmyra was the green building at
the center of this idyllic scene.

staff supported at the surf
line by a pile of dead coral
boulders. Little did we
know that storms were to
snap that staff like a match
stick three times before we
left!

Noon was approaching,
and the day was becoming
alarmingly hot and airless.
Worst of all, our ankles
started to swell and turn
black and blue from numer-
ous painful jabs from the
saucer-shaped shells. We
cautioned each other about
heat exhaustion, but DX
fever was growing inside of
us. The tribander with the
40m add-on was put right
out in the low-tide area of
the reef. The other tower
held both a tribander and
the six-meter beam. Raising
it was a hellish job, and
several moments of near-
disaster passed before the
guys were finally secured
The rest went much like any
Field Day back home. The
two stations were set up,
coax and power connec-
tions were made, and the
beams were checked for
swr. Everthing looked fine;
Kingman was ready

At 0057Z April 17,
George made the first con-
tact using the callsign
ADQS/KH5/K. A huge grin
spread across his face as he
spoke on 15 meters with his
life-long friend Mike AFQT,
back in Bremer, Minnesota.
Mike surely deserved that
first contact. He was an un-

seen member of our team
whose cheerful encourage-
ment and traffic patches
eased the loneliness of the
thousands of miles.

After Mike it was first
come, first served. Imme-
diately the pileup swelled
into a gigantic opening day
beast, and George’s eyes
bulged with the onslaught
of decibels. The last King-
man group had not lasted
long, and no one was going
to miss this chance. George
lit a fresh cigarette, let
out a deep sigh, and called,
“QRZ, Kingman Reef
calling.”

We had never planned
our on-shore operation. In
the first place, plans and
schedules seldom work out
when you are at a really
rare and hard-to-get place
All we knew was that
George was to be the king
DXer. It was obvious; Bill
had never beat his way
through a pileup before and
had come along to help set
up. And although | had
been on several really big
DXpeditions, | had always
been too busy running sup-
plies, maintaining equip-
ment, and minding the boat
to do much operating.

Undoubtedly George
was a novice, the new boy,
the country operator, but
he had a desire so in-
dominable that | knew
nothing would stop him—
and nothing did. After those
first few moments of hesita-
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Amid Palmyra’s lush tropical vegetation, a tribander
takes shape.

tion, he sat in his chair mak-
ing contact after contact
nonstop, giving a new coun-
try to over three thousand
stations before finally col-
lapsing on the floor of the
tent, ending forty-eight
grueling hours without
sleep. He awoke three
hours later when | came
ashore with fresh coffee, a
hot meal, and a new supply
of gasoline. A couple of
hoarse comments passed
between us, and after a sip
of coffee and a new smoke,
it was “CQ hello CQ,” and
he was back on the air, his
breakfast untouched and
growing cold beside the rig.

Yes, Kingman was a
tough one. Tougher than
Mellish or Spratly, and
much harder than Palmyra
or Tokelau. Not only was
our foothold precarious,
but the weather was always
unpredictable, changing
from sunshine and twenty-
mph trade winds to storms
which hit quickly after
building for thousands of
miles of open ocean.

The most frightening of
these storms struck our first
night ashore. The day had
been quiet, but as the sun
set, a breeze sprang up
from the clear night sky. At
first it was a cooling relief,
but soon jt began to build in
jumps with gusts of thirty-
five knots. As it increased,
so did the tide until just at
high water the horizon dark-
ened with the advance of
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brooding black thunder-
heads and the real storm
began. The wind howled
past gale force and the sea
went crazy. Huge waves
crashed over the barrier
reef and pounded against
our puny coral rock bar-
ricade. Salt-laden spume
flew against the tent sides
and was driven through by
the torrent of rain. The in-
side of the tent was a horror
scene. Gear was drenched
and pools of water formed
at our feet. At the storm’s
fullest fury, we were forced
to bodily support the tent,
and the harsh lighting
showed our strain and fright
as each man expected to be
catapulted into the nearby
lagoon by the next blast or
breaker. Fortunately, the
storm passed at dawn, and |
hurriedly brought the larger
tent ashore. Guy lines were
doubled or tripled. Coral
boulders were placed inside
along the tent’s periphery
with an equal number
around the outside to hold
the tent in place.

Band conditions were
fantastic with the big three
always open to somewhere.
The Ten-Tec Omni-C trans-
ceivers performed well,
with such powerful bare-
foot signals that they con-
trolled the pileups with
ease. But that is not to say
that we didn’t have equip-
ment problems. Bill had
forgotten his earphones,
and mine were so uncom-

The operating position at AD@5/KHS with George and Bill

hard at it.

fortable and tinny that we
were forced to go without.
George’s Autek filter
shorted out during the first
night’s storm, as did his new
DenTron linear. He straight-
ened out the Autek by
changing a couple of the
ICs, but the DenTron never
even got looked at.

The biggest problem was
the wash-over between the
two stations. At first we
thought it was insufficient
grounding and ran extra
wires into the sea. Then we
blamed the broadness of
the tribanders, but in the
end we accepted it as a
shortcoming in the trans-
ceivers. Most of the time it
wasn’t a problem, since
George had priority with his
skill at pulling callsigns out.
At the worst times, it was
terribly frustrating for Bill
and me as we’d wait and
then yell, “Go now! He’s
not transmitting!”

Considering that this was
Kingman and one of the
most difficult DX locations
in the world, everything
went amazingly well. All
bands were covered except
160 meters, which was ab-
solutely dead. Once again it
was proven to me that the
time used to search out the
twenty-seven 80-meter and
the ten 6-meter contacts
would have been far better
used to give many other sta-
tions the new country on
the higher bands. More
time was lost with incon-

siderate operators who
grabbed two, three, and
even four contacts on the
same band and mode, steal-
ing the contact from hun-
dreds of others. Why can’t
all DX operators learn that
expedition time is precious?
Asking for QSL information
and forced chit-chat during
a pileup only breaks the
stride of the operator. They
could have listened a while
for QSL and band-change
information.

We also had the usual
number of weirdos fanning
their egos by whistling,
mooing, and breathing
heavily into the mike. Plus
we had one particular crazy
who obscenely attacked
Bill and then George. It sad-
dened and embarrassed us
to hear such crude talk,
and, as it happened, both
my wife and children were
listening, too!

On the brighter side, US
operators proved the
easiest to work as long as
we worked each district
fairly. JAs and European
operators were frantic and
sometimes unruly, while
the South Americans po-
litely got their share. And
lastly, my cobbers from
down under were still the
same: callsign, name, signal
report, and 73, all at a two-
a-minute rate.

A total of 12,176 QSOs
were logged. The last one
went into the book at 14577
April 22, five days and four-
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teen hours after we began.
Not surprisingly, it was be-
tween GCeorge and Mike
AFQT, with a “job well
done” message from Min-
nesota. It had been a job
well done, for George had
logged 66% of the total
contacts. His beam heading
had never moved, and a
whopping 80% of his con-
tacts were with North
Americans. The total break-
down per area was: North
America—74%, JA—15%,
VK/ZL—4%, and the rest of
the world —7%.

We shut down in the wee
hours of Wednesday morn-
ing, extremely happy and
proud of our combined ef-
forts. We sat at the door of
the tent and watched the
dawn break over the stark
beauty of Kingman—we
felt an immense bond of
comradeship. We planned
to spend one day breaking
camp and repacking the
boat, and sail the following
day for Palmyra. That
would allow us enough
time to be established at
Palmyra for the weekend.

And that’s just what we
did. After the last box came
aboard at midday, George
and Bill collapsed. They
woke briefly for dinner and
then hit the sack once more
to sleep the night through.
Early pre-dawn Thursday
morning, the hundreds of
pounds of anchor and chain
slowly rose from the
ocean’s depths, needing
three hours of coaxing by
the ship’s anchor winch. By
first light we were under sail
and heading for Palmyra,
forty-five miles away.

That sail was terrible, and
seas knocked us about, but
by twilight we were in. We
located the airstrip and the
crashed plane from a pre-
vious ill-fated expedition.
We moored right alongside
the sea-plane ramp and
stepped directly on shore. It
was a great DX spot and we
would have really appreci-
ated it had it been our first
or only stop. But it wasn’t,
and we were simply DXed
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The 5.Y. Banyandah in search of new adventures.

out, spent, and a little
homesick, with a two-week
voyage separating us from
family and friends. Further-
more; we didn’t expect
much of a demand since
the previous visitor had
logged big thousands of
contacts. For us, there was
simply no challenge at Pal-
myra; it appeared nothing
more than a deserted holi-
day camp—quite a come-
down after the herculean
task of activating Kingman

Setting up camp the next
morning was a breeze. We
merely walked along the
ramp with our gear, boat to
shack —the old bunk house
for flying boat service per-
sonnel. We ran our power
supply straight into the
building’s fused junction
box and had lighting at the
flick of a switch. An old
refrigerator also came to
life and soon we even had
cold beer. Aht What a life!
A gorgeous view out onto a
peaceful lagoon ringed by
islands alive with swaying
palm trees and a DX station
ready to tackle any pileup
Unfortunately, our mood,
the mosquitos, and the rats
which infested our shack all
combined to sour the
dream.

George and Bill were on
the air by 2116Z that same
morning —after a mere four
hours to set up. The pileups
were there, all right, but not
the kind that shoot adrena-
line into your veins as you
fight to keep them under

control. They died out so
quickly that we even shut
down for dinner.

During the Palmyra
mornings, we all relaxed,
fished, or explored the
islands. In the afternoons
and evenings, George and
Bill worked DX while Judith
and | prepared the boat for
the fourteen-hundred-mile
voyage to Pago Pago.

Propagation worsened
while the longing for home
grew stronger; finally, we
closed the station after
making the last contact at
0341Z April 29. The total
number of contacts logged
was 5,320. The breakdown
per area was almost iden-
tical to that for Kingman

The rest of the adventure
was sort of mundane; a cel-
ebration dinner that night, a
slow and careful packing
up of the boat the next day
followed by a refreshing
final shower from one of
the numerous rainwater
storage tanks, and then a
long sail halfway across the
Pacific to American Samoa.
For eleven days, the
horizon remained empty.
No ships, no aircraft,
nothing but a fifteen-mile-
diameter visible circle of
sea. Finally, at 0930 hours
on the twelfth day, from
Palmyra and the thirty-
fourth since leaving Hawaii,
the 2,141-foot peak of
Matafao on American
Samoa pierced the skyline
and the great adventure
began its last act.

We rounded the island’s
eastern tip just after lunch
and sailed along its
southern shore, feasting our
eyes on the greens and
yellows while savoring the
aroma of land. It was a
quiet, easy sailing day and
George stood in the com-
panionway describing the
lush jungle, quaint villages,
and dilapidated buses to
Gwen, his wife, who was on
the patch

We entered Pago Pago
harbor marveling at the
beauty of the gorge and
holding our noses from the
smell of the fish factory.
The anchor went down, the
authorities were notified,
and the vessel was cleared.
That night the final rites for
this unique experience were
held at a nearby restaurant
where we stuffed ourselves
on steak and salads. Two
days later, George and Bill
were gone, and the 1981
Kingman/Palmyra DXpedi-
tion became a memory.

The expedition cost
$10,000 not including air-
fares, hotel bills, and
miscellaneous shore ex-
penses. Of that, $4,740 is
still owed to the boat. Most
of that will probably have
to be written off since our
efforts at obtaining post-
operation sponsorship died
in a flurry of kind words. To
date, with nine thousand
cards received, little will be
left after postage. In fact,
we had great plans for a
beautiful and dramatic full-
color QSL card, a fitting
tribute to the achievement,
but even this had to be re-
placed with a two-color
card as there just wasn’t
any money for it.

Nevertheless, it was a
true chunk of adventure; it
is a memory of achieve-
ment, comradeship, and
beauty to hold the rest of
our lives. And as George
recently said, | don’t know
when or how, but I'm going
to do Kingman again!”

Written on board the S.Y.
Banyandah, Wallis Island,
South Pacific, 1981. 1

Reader Service for facing page. 2



MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE

DO YOU? STUDY THE FACTS ...

The IsoPole antennais building a strong reputation for quality in design and
superior performance. innovative IsoPole conical sleeve decouplers (pat.
pend.) offer many new design advantages.

All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVi potential. Cones offer
L greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable “fallout zone” below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means ric loss of power output from one end of the
band to the other when used with SWR protected solid state transceivers.
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard Amphenol 50 Ohm SO-239 con-
nector is recessed within the base sleeve (fully weather protected) With
the IsoPole, you will not experience aggravating deviation in SWR with
changes in weather. The impedance matching network is weather sealed and
designed for maximum legal power. All IsoPole antennas are D.C. grounded.

/ . The insulating material offers superb strength and dielectric properties,
_j!_’ plus excellent long-term ultra-violet resistance. All mounting hardware is

stainless steel. The decoupling cones and radiating elements are made of
corrosion resistant aluminum alloys. The aerodynamic cones are the only
appreciable wind load and are atlached directly to the support {2 standard
TV mast which is not supplied).

IsoPole antennas have also become the new standard for repeater ap-
plications. They all offer low angle of radiation, low maintenance, easy
installation, and low cost with gain comparable to units costing several times
as much. Some repeater installations have even eliminated the expense ofa
duplexer by using two IsoPole antennas separated vertically by about twenty
feet. This is possible because of the superior decoupling offered by the
IsoPole antennas. :

The IsoPole antenna is now available in a 440 MHz version which is fully
assembled and tuned.

Our competitors have reacted to the IsoPole, maybe you should too! Order
your IsoPole or IsoPole Jr. today from your favorite Amateur Radio Distributor.  1soroLE

ISOPOLE 144 144J8
ISOPOLE 220 s ISOPOLE
wAST NOT Brings you the 2200R
PP
P Breakthrough! v 1, 04
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ICOM Presents the

- Minicom IC25A

Imagine..25watts/5 mem-
ories/2 scanner systems

ina2"Hx5%"Wx7"D

2 meter transceiver!

A very small package with a 25 watt
punch, the IC-25A is a full featured FM
transceiver for the space conscientious
operator. Nearly the same size as an auto-
motive AM radio, the IC-25A will fit in
places usually considered impossible for a
one piece 2 meter transceiver. The IC-25A
is no lightweight when it comes to features:

® 5 memories. Store your favorite fre-
quencies.

® Priority channel. Monitor your most
important frequency.

(Clip this actual photo out and try it in your car.)

144 MH

52 inches wide

e 25 watts high/1 watt ba-tery saving
low power.

¢ Touchtone™ mic standard..no extra
cost...to work your Zavorite autopatch re-
peater.

® Full band scan/programmable scan
(set your own limitsi/memory scan....all
with automatic resume after p-eset delay or
carrier drop.

e 2 VFO's with data transfer standard.

® 2 tuning rates 5SKHz (A VFO) or 15
KHz /B VFO).

® Nor/Rev switch for instant monitor-
ing of repeater inputs.

® Memory back ap power supply option
holds memory when attached.

Actual Size.
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iy 440, 220, and 146MHz.
Any way you go, ICOM has

you covered...
Complete, affordable and fun..That's
the new ICOM IC4AT 440MHz handheld.
By, Identical in size and appearance to the very
: popular IC2AT, the IC4AT gets you into the 440MHz
band at a very attractive price. The accessories used with
the IC4AT are the same items you may previously have

purchased for use with your 2AT.
The IC4A and IC4AT cover 440 to 449.995MHz in SKHz
steps, giving full coverage of the FM portion of the 440MHz band.
Featuring +SMHz offsets, top panel switcmor control of PL, 16 button
Touchtone® pad, thumbwheel switch frequency selection and ICOM perform-
ance, the IC4A is unsurpassed in a 440MHz handheld.

The IC4A comes standard with BP3 battery pack, flexible antenna, belt clip,

[€3 ICOM
The World System
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Jack Geist N3BEK
2205 Henderson Avenue
Silver Spring MD 20902

Top-Notch for Top Band

he 160-meter band,

which is in the process
of being rediscovered as
manufacturers have added
the top band to transceiv-
ers, poses a special chal-
lenge with respect to anten-
na performance. One of the
fascinations of 160 is that it
remains the band for which
readily-available commer-
cial antennas are not the
answer. The situation is fur-
ther complicated by the
fact that an effective
160-meter transmitting an-
tenna is not always a good
receiving antenna. Hence, it
is often desirable to use a
separate receiving antenna.
This article describes a spe-
cific 160-meter antenna in-
stallation with emphasis on
the system aspects, as op-
posed to antenna and cir-
cuit design and construc-
tion details.

Tv ANTENNA
MAST

THREE STRAPS EACH WITH
TWD STAINLESS STEEL HOSE
CLAMPS IN SERIES FOR
NECESSARY CIRCUMFERENCE

GUYING N
{

‘VENT PIPE I

2

— super antennas for 160

Transmitting Antenna
and Ground

The general objective
was to provide an antenna
installation for all HF bands
with good performance on
160 meters, preferably with-
out a tower, which for a
number of reasons is not
well suited to my property
and house configuration.
The property available for
the installation provides a
straight shot of about 120
feet down a narrow open
area surrounded by trees
about 50 feet high. Ground
conductivity is good in the
general area and in the spe-
cific location.

Because of its flexibility
for allband, all-frequency
operation (with a trans-
match), and because of its
suitability to the property
configuration, a quarter-

HARDWARE RING

FASTENED TD MAST
/ WITH HDSE CLAMP

ey o

FLAT TOP

5 AND ID' SECTIDNS
OF STEEL T.V.
ANTENNA MAST

/

Fig. 1. House-er.d antenna support. Tension is taken by a
halyard tied to a TV antenna mast mount rather than by the
bending strength of the inverted-L cupport mast. Side guys
would be a desirable improvement.
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wave (at 160 meters), end-
fed, inverted-L was chosen
as the primary antenna. The
shack end is supported by a
guying halyard on a 15-foot
steel TV-type antenna mast
secured to a vent pipe on
the roof of the house. Stain-
less-steel hose clamps are
used to secure the mast to
the vent pipe. See Fig. 1.
The halyard is tied to a TV
antenna mount that hap-
pened to be conveniently in
line with the vent pipe.
The center of the flat-top
is supported by a line
stretched across the top of
two trees on either side of
the antenna run. The far
end is supported at a height
of about 55 feet with a line
over a third tree. The lines
are supported high in the
trees and their ends are tied
around the trunks of the
trees at a convenient height

—t— 1
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<
<
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—

a few feet above the
ground. No pulleys, weights,
or springs are used. The tree
limbs themselves act as the
flexible elements that give
in the wind.

The antenna wire is con-
nected to a transmatch
about two feet from a
ground-floor window, pass-
es through an antenna insu-
lating panel, rises nearly
vertical for about 40 feet,
and runs out about 95 feet
with the flat-top at an
average height of about 50
feet.

A note about antenna
halyards: Nylon line is ex-
cellent but expensive; poly-
propylene line is much less
expensive but deteriorates
quickly in the sunlight; with
limited experience of only
several months, parachute
cord (available at surplus
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Fig. 2. System ground arrangement.



stores) appears to provide a
good, inexpensive solution.

Ground

A quarter-wave antenna
requires a low-resistance
ground to be an efficient ra-
diator. The station equip-
ment must be properly
grounded to keep rf off the
equipment chassis and to
prevent rf feedback. The
grounding arrangement
that met these require-
ments is shown in Fig. 2. The
heavy straps shown are all
3/8” braid.

It is common practice to
increase radiating efficien-
cy (reduce ground losses) of
electrically short antennas
by laying quarter-wave con-
ductors out in all directions
from the base of the anten-
na either on or below the
ground —the more radials
the better. Since in this in-
stallation the base of the
endfed inverted-L is termi-
nated at the house and
because of the narrow
width of the lot, even a
small number of radials
cannot be accommodated.
| settled for one 135-foot
radial connected to the
common ground point in-
side the window, dropping
directly from the window to
the ground below and run-
ning approximately under
and approximately parallel
to the horizontal portion of
the antenna. The single ra-
dial is buried a few inches
under the ground to get it
out of harm’s way.

It did not take long to de-
termine that this antenna
and ground combination
was a good radiator. How-
ever, it left much to be de-
sired as a receiving anten-
na. Consistently, | was be-
ing copied by stations that |
could not pull out of the
noise. Consistently, the
other stations were copying
stations that | could not
copy. My station was ‘‘re-
ceiving limited.”

Receiving Antenna and
Preamplifier

In searching for a better

""" T o S i

SPLIT SHIELD

(S e T =

COAX TO RECEIVER
{ANY LENGTH)

rig. 3. Loop receiving an-
tenna.

receiving antenna, | came
across the 5-foot, single-
turn, shielded loop in The
ARRL Antenna Handbook
(see Fig. 3). Much to my sur-
prise and delight, this little
loop mounted two feet
above the ground and work-
ing into a preamplifier
proved to be a simple, con-
venient antenna with supe-
rior performance. The loop
was made of RG-58/U coax
mounted on a 6Y:-foot
wooden dowel mast with
light wood cross pieces.
The mast was mounted on a
TV antenna rotor which was
in turn mounted on a 2-foot-
square plywood base. RG-
58/U was also used for the
feedline, With the recent
reopening of 160, it would
be better to construct the
loop and feed using lower-
capacitance RG-59/U foam
cable. This would provide
increased performance
across the band.

The signal level pro-
duced by the loop antenna
is quite low but easily can
be boosted to an acceptable
level with a simple transis-
tor preamplifier. Because
the preamp | used was
home-built and because
there are some associated
system ramifications, a de-
scription of the circuit is in-
cluded here (Fig. 4).

This simple preamp was
not designed, but rather
built from the simplest FET
circuit | could find out of
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Fig. 4. 160-meter preamplifier. Q1 —FET, Radio Shack
276-2036; T1— Amidon T50-2 toroid core, approximately 50
turns (core full), tapped at 6 turns; T2 is the same as T1 ex-
cept that it is tapped at the center and has a 6-turn link over

the ground end.
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T1—Radio Shack 273-1505,

120:12.6 V, 1.2 A; T2—Radio Shack 273-1386, 120:25.2 V,

03 A.

available parts. The input
and output tuned circuits
were arranged to cover
1800 to 1850 kHz. It could
undoubtedly be improved,
possibly by broad-banding,
to eliminate the need for
tuning. It provides a gain
approaching 20 dB, but in
my “brassboard” model is
uncomfortably close to os-
cillation. It performed well
enough on the first try that
no effort was put into im-
proving it. It would have to
be modified to cover more
than the 1800-to-1850-kHz
portion of the band.

Since this article was first
written, the 160-meter band
has been opened to 1900

kHz and the loop perfor-
mance has been improved
by replacing the preamp in
Fig. 4 with an untuned
broadband preamp at the
base of and connected
directly to the loop:

Note the protective di-
odes in both the input and
output of the preamp. The
input is wide open on trans-
mit and there is a danger of
transmitting into the out-
put, hence the diode pro-
tection on both ends. With
100 Watts into the inverted-
L and with the loop antenna
about 10 feet from the
downlead, a peak audio-fre-
quency signal of 6 volts is
developed across the
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220-Ohm source resistor.
This results in a peak cur-
rent of about 27 mA, equiv-
alent to a peak transistor
dissipation of approximate-
ly 230 mW. Although not a
rigorous analysis, the FET
dissipation appears to be
well below the 300-mW
rating. At a distance of 150
feet, the voltage across the
resistor is only a fraction of
a volt. In the system ar-
rangement described in a
later section, the T-R
switching transient into the
preamp output causes a
2-volt peak about 8 ms long
across the source resistor.
Tuning the loop is simpli-
fied because it can be ad-
justed at ground level. Tun-
ing was accomplished with
the length of feedline to be
used in operation and with
the loop and preamp con-
nected to the receiver. Sub-
sequent experimentation
indicated that the loop tun-
ing was affected somewhat
by the length of the feed-
line. A grid-dip meter was
used as a signal source. Re-
ceiver S-meter readings
were observed for incre-
mental adjustments of the
loop tuning capacitor until

28 73Magazine » May, 1982

(O S S e AL S

Fig. 6. System functional schematic.

a maximum meter reading
was obtained. A 430-pF ca-
pacitor was required to
tune the 5-foot square of
RG-58/U to 1815 kHz.

T-R Relay and Isolation
Transformer

Since some surprises
were encountered in ob-
taining satisfactory per-
formance of the T-R relay
and associated isolation
transformer, these compo-
nents will be described in
some detail. See Fig. 5

The B & W coaxial T-R
relay is rated at 50 to 120 V,
60 kHz. It turned outtobe a
28-volt dc relay with series
dropping resistors and full-
wave rectifying diodes as
shown. Since in the system
being described the relay
was expected to be ener-
gized for long periods dur-
ing operation on other than
the 160-meter band, it was
considered desirable to op-
erate the relay at the low
end of its current rating.
The relay would not pull in
on 50 volts until the drop-
ping resistors were shorted.
With the resistors shorted,
the relay operated satisfac-
torily on 60 volts.

Isolation of the electric
service ground is required
because one of the trans-
ceiver T-R relay contacts is
grounded to the chassis. Us-
ing two heater transformers
back-to-back was less ex-
pensive than the purchase
of an available, standard-
size isolation transformer
and provided a convenient
means of reducing the volt-
age to half the line voltage.
The original transformer
used for T1 was a 300-mA
size; it ran far too hot. It was
determined that although
rated for 15-Watt output, it
was drawing 7.2 VA at no
load (disconnected from
T2). In operation with the
relay-coil load on continu-
ously, T2 runs cool and T1

runs at about 110° F (40°.

above ambient); surprising,
but not unacceptable.

System Integration

A functional schematic
diagram of the overall an-
tenna system is shown in
Fig. 6. The relays are shown
in the “R”, or ““receive,” po-
sition. The control box lo-
cated conveniently on the
operating aesk contains a
miniature switch allowing

the coax T-R relay to be ac-
tuated with the transceiver
in receive. In this way, the
receiver can be instantane-
ously switched back and
forth between the two an-
tennas for comparison. On
other than the 160-meter
band, the T-R switch is kept
in the “T”, or transmit, posi-
tion and the “transmitting”
antenna is used for both
transmit and receive.

When the transmitter is
keyed, or the PTT or VOX
switch is actuated, a 13-volt
transmit control voltage
(T-voltage) actuates RY1
and RY2. RY1 grounds the
receiver input and leaves
the final amplifier output
connected to the antenna
connector. RY2 actuates
RY3, which in turn grounds
the output of the loop pre-
amp and connects the
transceiver to the trans-
match. Note that the coil
circuit of RY3 is grounded
only at the external T-R
jack.

At the same time the T
voltage is applied to RY1
and RY2, it is applied to the
transmitter rf amplifier bias
bus through a solid-state
delay switch, Q1. The resis-
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tor and capacitor in series
with the base of Q1 applies
a decaying pulse to the
base until the capacitor is
charged, after which the
base voltage returns to
zero.

When the positive pulse
is applied to the base, Q1
conducts and shorts out the
T-voltage on the bias bus.
As the pulse decays, the
base returns to zero volt-
age, thus applying the turn-
on bias to the final amplifi-
er drivers. This decay soft-
ens the keying on CW.

One set of contacts on
RY3 grounds the output of
the loop preamp on trans-
mit. Since RY3 is in series
with RY2, the transmit de-
lay pulse will be completed
and the transmitter will be
turned on before the ampli-
fier can be grounded. An os-
cilloscope across the pre-
amp FET source resistor
shows a rounded-front
switching transient with a
fast fall time. This transient
is following the transmitter
soft keying characteristic
followed by a sharp cut-off
as the RY3 contacts ground
the preamp output. As ex-
plained previously, the
back-to-back diodes are
shunted across the preamp
output to suppress this
switching transient to a
level that will not damage
the FET.

CW operation requires
further consideration of
system functions. RY1 and
RY2 are fast-acting relays
that can follow high-speed
keying. RY2, however, has
an adjustable drop-out de-
lay feature to allow proper
relay sequencing of exter-
nal equipment being con-
trolled. The drop-out can be
adjusted to keep RY3 actu-
ated during CW keying. In
this mode, RY3 will have no
effect on keying. The trans-
ceiver also can be operated
QSK in which mode RY3
can be kept actuated (by
the switch in the control
box) to use the same anten-
na for receiving and trans-
mitting. QSK operation
30 73 Magazine » May, 1982

OQUTPUT FROM
FINAL AMP

1
]
)
)
]
]
)
TO RECEIV ' '
NOSECEIVER Y ! ANTENNA !
| ! CONNECTOR " A
1 . = . >
Y ¥
= T H
; ' y
T ——n—y ; : ! —
]
A Il RYI ! 1 m
) ! ! ! coax R
i ! RELAY RY3
Vel i o e =i —] '
) i y  CONTROL ! !
| EXTERNAL | 1 BOX (R
©OT/R JACK ;! DU
i e ] ' [}
o —— P
.13 F-I =N 0
t ; ' v | [
> ' ] : ' : 44—
I | ]
0% ' ! ' 1
3 = = ol p—
4 ! X [} L}
i & | e, —
: I.__'__.l:.l I
T ' ¢ 1
: 60V FROM P ——
H ISOLATION
) TRANSFORMER
TRANSCEIVER )
_________________ <

with a separate receiving
antenna will be limited in
keying speed.

RY3 is not intended as a
high-speed keying relay.
The 8-ms system keying de-
lay, the 2.2-ms minimum
RY2 drop-out delay, and the
drop-out time of RY3 will
limit keying speed to less
than 13 wpm (estimated).
This feature has not been
tested. The system can, of
course, accommodate high-
speed semi-break-in opera-
tion.

The control circuit
shown in Fig. 6 has the
weakness of not being fail-
safe. That is, if the voltage
to RY3 fails, the transceiver
will transmit directly into
the output of the loop pre-
amp. To make the circuit
fail-safe would require
transceiver T-R contacts to
be normally-closed. A fail-
safe control circuit is shown
in Fig. 7. The switch in the
control box is connected in
series with RY3. The
grounding contacts in RY3
should be connected to the
T contacts instead of the R
contacts as they are in Fig.
6. The relay terminals
marked R and T on the relay
case are interchanged from
the circuit in Fig. 6.

Performance

| have had the opportuni-
ty to compare a full-length

Fig. 7. Fail-safe control circuit.

160-meter sloping dipole
(by extending about 2/3 of it
into an adjacent unused
property) to the inverted-L
and the loop/preamp. The
loop was tried in several lo-
cations around the vyard
with the bottom of the
square always two feet
above the base, including a
ground-level, reinforced-
concrete slab and a rein-
forced-concrete slab porch
ten feet above the ground.
No difference in perfor-
mance could be detected at
any of the locations except
possibly some interaction
from the inverted-L when
the loop was a few feet
from the downlead

At any given time, differ-
ent signals would be
stronger from any one of
the three antennas. The
dipole seemed to favor sig-
nals from closer stations
out to about 250 miles.
More distant stations, par-
ticularly around 800 miles
out, were favored by the in-
verted-L. The loop preamp,
however, delivered stronger
signals from more stations
more of the time at all dis-
tances. Numerous weaker
stations were increased to a
solid-copy level when
smothered in noise on the
other two antennas.

The station location is in
the high field of broadcast
stations about one mile
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away on 1500 and 1540 kHz
resulting in a host of spuri-
ous heterodyne and splat-
ter signals. The loop ap-
pears to be less susceptible
to this interference than
either of the other two an-
tennas. In some cases, the
loop brought a signal right
out of a heterodyne or
splatter on either of the oth-
er two antennas.

The loop, however is par-
ticularly susceptible to TV
receiver horizontal-sweep
harmonics, a real disadvan-
tage. In one respect, the
loop did not perform as ex-
pected. It did not exhibit
deep nulls in the plane of
the loop. Also, nulls on all
ground-wave signals and
noise were always in the
same direction, possibly be-
cause of distortion due to
the close inverted-L and
two houses

The end result is a station
with convenient operation
of a separate receiving an-
tenna and a 160-meter an-
tenna system that is better
balanced between transmit
and receive performance.
More stations are at a com-
fortable copy level, and
more stations can be pulled
out of the noise and made
readable. The improvement
is not worth-shaking, but a
6- to 10-db improvement in
receiving capability has
been achieved
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~ DK200/DK210
Electronic Keyers

CW is both communication and art.

Sharpen your “fist” with Daiwa precision!
DK210—L E.D. Speedmeter: Reads speedto 50
WPM e lambic operation with squeeze key ® Auto-
matic, semi automatic, or tune modes ® Dot-dash
memory & Solid state keying ® Welight Controf:
Adijusts doi-dash space ratio ® Dimensions:
150W x 62H x 150D m/m e Rugged, alt metal
cabinet

DK200—Same as DK210 without L.ED. speed-
meter

CNA2002
Automatic Antenna Tuner

[ N —————

State-of-the-art automatic antenna matching
in under 45 seconds.

CNA2002—Frequency range: Amateur bands
3.5 - 30MHz. including new WARC bands ® Power
Rating: S8B-2.5 kW PEP, CW-1 kW (50% duty),
AM-500 watts, SSTV, RTTY-500 watts (10 min-
utes) e Dummy Load: 50 watts continuous (100
watts/1 minute) installed ® Two antenna outputs
for unbalanced lines ® Dimensions: 225W x

90H x 275D m/m

g

AF606K/AF406K
All Mode Active Filters

Luxurious selectivity at an affordable price!

AF606K —Innovative PLL Tone Decoder circuttry
locks onto the CW signal and reproduces it withiin-
credible clarity ® Variable Notch Frequency: 300-
3000Hz ® CW Pass Band: 140Hz., 110Hz., & 80Hz
¢ L owpass and Highpass filtering for excellent SSB
reception ¢ Built-in speaker ® Dimensions:
150W x 62H x 150D m/m

AK406K—Same as AF606K without PLL Tone
Decoder ® CW Pass Band: 170Hz., 140Hz,,
110Hz., 80Hz

CNW518/CNW418
Manual Antenna Tuners

Maximize station performance with high
quality Daiwa tuners.

CNW518—Frequency range: Amateur bands
3.5- 30 MHz. Including new WARC bands ¢ Power
Rating: SSB-2.5 kW PEP, CW-1 kW (50% duty) ®
Two antenna outputs for unbalanced lines e Di-
mensions: 225W x 90H x 2750 m/m

CNW418 (not shown)—Same specifications as
CNW518 except: Power Rating: SSB-500 watts
PEP, CW-200 watts ® Dimensions: 225W x

90H x 2450 m/m

858 E. Congress Park Dr., Centerville, Ohio 45449, Phone: 1-513-434-0031

COMMUNICATIONS Exclusive U.S. Agents for these DAIWA products. Dealer inquiry invited.

WRITE OR CALL FOR MORE INFORMATION AND THE
LOCATION OF YOUR NEAREST AUTHORIZED DEALER

= DAIWA

Ol LA2030
2 Meter Power Amplifier

| wesss 142030 o | iow | on

Be Heard! Give your hand-held the boost it
needs!

LA2030—Selectable power output: Low (15
watts) or High (30 watts) (all modeis) ® Power
Input: 150mW - 300 mW (LA2030A), 300mW -
600mwW (LA2030B), 1.5 - 2.5 watts (LA2030C),
Choose the model! that's right for you e Fast act-
ing protection circuitry ® RF level indicator ¢ BNC
input, SO-239 output ® Compact size: 930W x
42Hx 121D m/m

CN520/CN540/CN550
Cross Needle Meters

Daiwa cross-needle convenience in acompact
case! Get SWR and Power readings in a single
glance.

CN520—Frequency: 1.8 - 60 MHz e Power rat-
ing; 2 kW max. ® Sensitivity: 40 watts minimum
e Accuracy: +10% at full scale ¢ Dimensions:
72W x 72H x 95D m/m

CN540—Frequency: 50 - 150 MHz. ® Power rat-
ing: 200 watts max. ® Sensitivity: 4 watts minimum
e Accuracy: Same as CN520 e Dimensions:
Same as CN520

CN550—Frequency: 144 - 250 MHz e Powerrat-
ings: 200 watts max. ® Sensitivity: 4 watts mini-
mum e Accuracy: Same as CN520 e Dimen-
sions: Same as CN520
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Mark Oman WAQRBR
528 Deines Ct.
Ft. Collins CO 80525

he Fun-Mitter transmit-
ter, described in 73
Magazine (February, 1981),
has provided an easy,
affordable, and fun way to
explore home brew and
QRP. Some amateurs have
expressed an interest in an
amplifier that would boost
the output of the 5-Watt
Fun-Mitter. The Fun-Amp
described in this article will
do just that. The Fun-Amp is
a CW amplifier that will
provide about 20 Watts of
output power. It also is
based on the same criteria
as for the other Fun gear, to
make for a simple, inexpen-
sive way to quadruple the
Fun-Mitter power
The Fun-Mitter, Fun-
ceiver, Fun-Oscillator, and
now the Fun-Amp have all
been designed with the cas-
ual home brewer in mind.

The Fun-Amp

— 20 Watts out

The objective for this entire
series has been to provide
designs for gear that can be
duplicated easily by all am-
ateurs. All parts are
available at Radio Shack
outlets and each piece of
gear is designed for a “no-
tuning-adjustment’’ ap-
proach

The Fun-Amp fits in quite
nicely with this approach
In fact, it is probably the
simplest and easiest to
build of all of the items de-
scribed so far. Total parts
count in the Fun-Amp is un-
der twenty, which includes
the bypass capacitors

The objectives for the
Fun-Amp are basically the
same as for the other Fun

gear:
® Approximately 20
Watts output
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® No modifications to the
Fun-Mitter

® Same size PC board;
same size case as for the
other Fun projects.

® No tuning adjustments.
® All parts available from
Radio Shack

® Cost less than $25

The objectives not only
were met, but as the design
evolved into its final form,
the Fun-Amp became the
best example of the philos-
ophy behind this series

Circuit

One of the exciting parts
of this project is the use of
the latest state-of-the-art
technology. The active de-
vices Q1-Q3 are VMOS
FETs (Vertical Metal Oxide
Semiconductor Field Effect
Transistors). These devices

have been available for sev-
eral years but are just re-
cently being used in ama-
teur gear. | found it excit-
ing to design and experi-
ment with these devices
and to discover that they
truly do live up to their text-
book billing. They also are
very rugged, something that
is a definite asset for home
construction

The advantages of
VMOQOS FETS are numerous
Of utmost importance to
this design is the lack of
thermal runaway and the
freedom from “mismatch”
burnout. Thermal runaway
is the condition that exists
in regular transistors when
the collector current in-
creases the heat of the tran-
sistor, which causes more
current flow, which causes




more heat, which causes
more current. Eventually,
the transistor can self-de-
struct. VMOS FETS have
just the opposite effect—
more heat tends to de-
crease current flow.

Mismatch burnout oc-
curs in regular transistors
when an impedance mis-
match occurs between the
load (antenna) and the out-
put network. This is seen
when a high swr exists—
such as with an open line or
non-resonant antenna. This
condition can destroy most
transistors quickly, but the
VMOS FET comes through
with flying colors.

Additional benefits of
the VMOS FET are the ease
of parallel use and ease of
matching input and output.
In order to reach the
20-Watt output level with
Radio Shack parts, it was
necessary to parallel three
VN67AF VMOS FETs. No
current hogging exists with
VMOS, so no “ballasting”
resistors were needed.

One problem of the

VN67AF VMOS is the built-
in static protection zener
diode. This diode limits the
maximum gate-to-source
voltage which in turn limits
the output power. Unfortu-
nately, Radio Shack sells
only the VN67AF VMOS
devices are manufactured
without the zener diode,
but in order to meet the ob-
jective of Radio Shack part
usage, they were not used.

Fig. 1 shows the simple
schematic of the Fun-Amp
| decided to use as simple a
design as possible and thus
eliminated an input net-
work and an intricate out-
put transformer. A good de-
sign goal for home-built
equipment is “make it as
simple as possible.” The
amplifier, however, does
not suffer in performance
due to the simplicity

The input from the Fun-
Mitter is applied to a “pi-
type” attenuator (R1, R2,
R3). This reduces the input
power to the VMOS FETs to
the needed level. The Fun-
Amp can be driven with on-

ly 2 Watts, if desired, to
reach the 20-Watt output
level. This will be described
in detail later. Three
VN67AF VMQOS FETs are
used in parallel to generate
the 20 Watts of rf power.
Each FET supplies about 1/3
of the total power.

Because of the VMOS’s
built-in zener diode, CR1
has been added to the cir-
cuit. It clips the input
sine-wave signal so that it
does not go negative. If
CR1 was not in the circuit,
the FET would quickly be
destroyed.

There is no forward bias
used on the FETs and thus
the amplifier operates in
Class C. This is significant
for two reasons. One, the
amplifier can be used only
for CW operation. SSB op-
eration will result in
severe distortion. Secondly,
Class C operation results in
high efficiency (power

in/power out), which is a
definite plus

The output network con-
sists of L2, L3, and C3. This
network is commonly re-
ferred to as a T-network and
its function is to match the
output impedance of
Q1-Q3(1622 ) to the 50 an-
tenna load. It also offers
some harmonic attenua-
tion. L2 and L3 are con-
structed from Radio Shack
10-uH rf chokes—a tech-
nique familiar to builders of
the earlier gear.

The amplifier is operated
from +24 V, same as the
Fun-Mitter. Current needed
for the amplifier is around
one Amp. The power supply
described in the Fun-Mitter
article should work fine,
provided the regulator is
mounted on a good heat
sink, such as part number
276-1361. Total demand
from the supply if both the
Fun-Mitter and Fun-Amp
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Parts List
C1 570 pF (470 and 100 in parallel) 272125
272123

C2,C5 0.1 uF 272-135
C3 80m: 1000 pF 272-126

40m: 470 pF 272-125
C4 .01 uF 272131
(03] 10 uF, 35V dc 272-1013
CR1 1N914 small signal silicon 276-1122
CR2 1-Amp, 50-V diode 276-1101
J1,J2 S0-239 278-201
J3,J4 Phono jack 274-346
K1 DPDT relay 275-206
L1 10-uH rf choke 273-101
L2 Modified 10-uH rf choke 273101

For 80 meters remove 14 turns

For 40 meters remove 19 turns
L3 Modified 10-uH rf choke

For 80 meters remove 10 turns

For 40 meters remove 15 turns
Q1-Q3 VN67AF VMOS power FET 276-2071
R1,R3 For 5-Watt Fun-Mitter use 150Q,1/2W  271-013
R2 For 5-Watt Fun-Mitter Use 33Q,1/2 W 271-007
R4 47Q, 1/2 Watt 271-009
R5 47k Q,1/4 Watt 271-1342
R6 155Q (three 4709, 1/2 W in parallel) 271-019
S1 SPDT switch 275-612
Misc. TO-220 heat sink (3) 276-1363

Heat sink grease 276-1372

Case 270-251

Hardware 64-3012

64-3019
Wire 278-1304

. - |
L S j o +24V
KiA KIB cr2 J4
n s — 4——O)RELAY
NTR
(¢ SOUT rsssn CONTROL

Fig. 1. Schematic.
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are used will be less than
1.5 Amps, which is within
the LM317 ratings. Because
of CW operation, the actual
average current will be
around 3/4 Amp (50% duty
cycle). Also, four lantern
batteries can be used in
series to provide + 24 volts.
Battery life will be reduced,
however, due to the higher
current levels of the Fun-
Amp. Transmit/receive
switching is accomplished
by K1. This DPDT relay
switches the Fun-Amp from
receive to transmit when
needed

Construction

The Fun-Amp is built on
the same size PC board as
all earlier projects (2-1/4”
by 3”). The PC layout is
given in Fig. 2. Constructing
the Fun-Amp should be very
easy. However, as has been
discovered by some hams
building the earlier goof-

proof projects, there is
always a possibility for er-
ror. Basically, any problems
that hams have encoun-
tered have been in one of
three areas:
® Poor soldering (good
solder practices are a
must!).
® Faulty Radio Shack
components
® Non-use of PC boards

In building the Fun-Amp,
use a low-wattage soldering
iron and rosin-core solder.
Heat each PC pad and then
apply the solder. A good
connection will have a
shiny appearance

PC board use is recom-
mended, particularly for
first-time builders. Use the
pattern given in Fig. 2. This
will help avoid wiring er-
rors. PC boards are avail-
able from me for $7 for
those who are not inclined
to build their own

Because of the increase

Fig. 2(a). PC board.

R
TO KI

RF INPUT

R2
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Rghe

SGD LI
Ql LYY

in power, a method is need-
ed to dissipate the heat pro-
duced in Q1-Q3. Radio
Shack heat sinks designed
for a TO-220 transistor case
are used for this purpose.
Q1-Q3 are TO-202 devices,
so a slight modification is
needed A new hole (ap-
proximately 1/8”) needs to
be drilled through the heat
sink below the existing one
Use one of the FETs for a
pattern, ensuring that the
tab is flat on the heat-sink
body. A #6 screw and nut
can be used to mate the
FET to the heat sink. Use a
small amount of heat-sink
grease (part number 276-
1372) between the FET tab
and the heat sink. These
heat sinks work quite nicely
even though they will
become quite warm during
CW operation

To construct C1, connect
one 470-pF and one 100-pF
capacitor in parallel.
Piggyback the two caps and
solder the leads. Insert only
one wire per leg into the PC-
board hole

To construct L2 and L3,
use the same method as
was used in all of the earlier
projects. Remove the exact
number of turns specified
in the parts list, depending
on whether your Fun-Amp
is for 80 or 40 meters. These
coils are less than optimum
as inductors at the higher
power level, but they work
quite well and are particu-
larly easy to reproduce

Coax should be used for

2t
Yo

SGD

Q3

+24 TO SI

Cs *ﬁf Cc4

’Es
o

RF OuT
TO KI

Fig. 2(b). Component layout (foil side view).
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all rf connections to and
from the relay and the PC
board. Number 18 gauge (or
similar) hookup wire can be
used for the supply lead to
and from J3 and S1

The amplifier should be
mounted in an enclosure
This provides rf shielding as
well as protecting the PC
board and relay from acci-
dental shorting from out-
side devices. The Radio
Shack cabinet mentioned in
the parts lists is easy to
work with and fits the PC
board nicely

As mentioned earlier, a
relay-control voltage is
needed to operate K1
which switches the ampli-
fier in and out of the circuit.
This voltage comes from
the Fun-Mitter and is
tapped off the +24 TR
voltage. If the Fun-Mitter
was modified for use with
the Fun-Ceiver, then merely
run another wire from the
jack to J4 of the Fun-Amp
If the Fun-Mitter has not yet
been modified, it should be
modified as shown in Fig. 3

The key to goof-proof
construction is to have all
parts available at construc-
tion time and then to load
and solder all parts careful-
ly. This approach should
yield a product that will
work “first-time,” a truly ex-
citing moment in home
brewing. The Fun-Amp con-
struction, as mentioned
earlier, should be com
pletely goof-proof from
loading to using!

Operation

Turning on the Fun-Amp
should be even easier than
building. No tune-up adjust-
ments are needed. Merely
apply 24 V, a relay-control
voltage, and an input
signal —and an output sig-
nal should appear!

Before applying +24 Vv,
however, it might be wise to
check for shorts. Visually
inspect the PC board for
solder or etching shorts. If
an ohmmeter is available, a
reading of greater than
about 100 to 200R should

Reader Service for facing page.~ 23—



Capable of communication rates to 300 baud, the
TU-300 is designed specifically for modern high-
speed and standard RTTY applications. The

TU-300 operates with standard microcompu-

ter, TTY and radio equipment and is

‘ TTL and RS 232-C compatible. Con-

frollable by remote, this next gen-
eration terminal unit with inno-

vative modular design pro-

vides more than six times the

‘ conventional amateur data
fransmission rate using
present radio and com-
puter equipment.
Featuring three fre-
qguency shifts, the
TU-300 is the

only 300 baud
terminal unit
offered in easy

to construct kit

or wired.

DEALERS! Flesher Corporation is seeking qualified dealers for the US and
international markets. For complete dealer information, call or write TODAY!

bar graph tuning and LED function indicators
mark-hold and selective fading compensation
3 shifts (170Hz standard - other shifts extra)
oscitloscope tuning outputs

300 baud communications rate

autostart motor confrol with AC outlet
remote operation

crystal AFSK with downshift CW 1D (optional)

easy to tune multipole active filters

TTL and RS 232-C compatible 1'0's

optional 20 and 60Oma optically isolated loop supply
simple kit construction - no instruments needed for alignment
wlith AFSK installed

high quality commercial construction

modular design with steel case for RF shielding
Indicator type push-button switches

separate send and recelve "reverse shift” confrols

For more information about the TU-300, contact:

Flesher Corporation

507 Jackson .« PO Box 976 - Topeka Kansas 66601
913-234.0198 . Telex 437125

»23
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occur between ground and
the drains of Q1-Q3 (with $1
off). This reading will vary
depending on the model of
ohmmeter you have and
the polarity of the leads.
However, if it is near zero
Ohms, re-inspect the board
and components for a
short. If you don’t have
an ohmmeter available,
feel at ease to merely visu-
ally inspect the board as
that will reveal nearly all
potential shorts

If an ammeter is avail-
able, connect it in series in
the +24 V line going to J3.
With no drive applied to the
Fun-Amp (and S1 on), there
should be a small amount
of current flowing (about 50
mA). This current is due to
the relay current. Always
use a 502 dummy load at
)2 during tune-up

Next, apply drive by key-
ing the Fun-Mitter. (Don't
forget to connect the relay
control voltage to J4.) A
reading of around one Amp
should exist on the am-

meter and about 20 Watts
of rf should appear at J2 as
seen on a wattmeter.

If desired, the Fun-Amp
can be driven with less than
the 5 Watts available from
the Fun-Mitter. The attenu-
ator circuit dissipates
power, which creates an in-
efficient circuit. If the Fun-
Mitter is run off only 18 V
instead of 24 V, then there
is less wasted power. About
2 Watts of power output
will occur from the Fun-
Mitter at 18 V. With two
Watts of power input to the
Fun-Amp, the values of R1,
R2, and R3 should be
changed to 330Q, 159 and
3309, respectively. This
change will necessitate a
change in dc supply voltage
to the Fun-Mitter, however,
which may be more of an
inconvenience than the
small amount of wasted
power. It is mentioned for
two reasons. First, if battery
operation is used, going
from 24 V to 18 V (for the
Fun-Mitter) is very simple

FUNMITTER

ADDED |
JACK

R s |

TO L3 ——0- ——
se %
J3

- |

A

|

FUNAMP

Fig. 3. Connections between Fun-Mitter and Fun-Amp.

and the reduction in current
helps prolong battery life.
Second, this illustration
should help those with
other types of transmitters
to envision ways to drive
the Fun-Amp.

Conclusion

The Fun-Amp should
help increase the signal
strength of the Fun-Mitter
when conditions warrant. It
should also be an enjoyable
way to construct a useful
piece of home-brew gear

| would be very inter-
ested in hearing from hams

who have constructed any
of the Fun gear, for your
suggestions and to learn of
you experiences.
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and connectors. .

case and connectors.

connectors.

.$49.95

2304 Model 2: Three-stage, includes preamp, with die-cast

...$59.95

2304 Model 3: With high-gain preamp, die-cast case and

...$69.95

The above models complete with high-quality drilled PC boards,
all electronic components, etc., with 15-page manual

Note: Any of the above, factory wired, $50 additional

POWER SUPPLIES FOR THE DOWNCONVERTERS:

NEW PRODUCTS FROM HAL-TRONIX

2304 MHz DOWNCONVERTERS
frequency Range 2000~2500 MHz
2304 Mode! |: Basic three-stage, less case

TOUCHTONE DECODER KITS
HAL 567-12: single line in, 12

2-sided plated-through G-10 board and all

components. Use
7402's.

HAL 567-16:

components; inclu

Uses eight 567's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-

tronics for comple

TOUCHTONE ENCODER KITS
HAL ECD-12:
ICM 7206 Intersil

single line in, 16 lines out, complete with
2-sided plated-through G 10 board and all

3x 4 twelve-character encoder utilizing the

lines out. complete with
s seven 567's and three
$39.95

des 22-pin edge connector

te writeup.). $69.95

chip. Kit comes complete

Power supply kit # 1, less case and connectors. .$19.95
Power supply kit #2, includes case & connectors. .$24.95
Power supply—already built. complete. .. ....$34.95

PARTS FOR THENTSC RF MODULATOR FOR CHANNELS 3. 4. or 5
This is not a complete kit. The hard-to-get parts include
the LM-1889, the .08 microhenry tank coil, the 7-14 micro-
henry adjustable coil, the 10 microhenry RF coil, with sche-
matic (no PC board) as used in Bob Cooper's satellite TV
receiver. Real buy at ..$5.95

SHIPPING INFORMATION

ORDERS OVER 32000 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED N ORDERS LESS THAN

$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER

‘““HAL’’ HAROLD NOWLAND
WS8ZXH
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with both LED and audio-coupled outputs
(speaicer included). With aluminum anodized
case $29.95
4x 4 sixteen-character encoder utilizing
the ICM 7206 Intersil chip. Kit comes com-
plete with LED and audio-coupled outputs
(speaker included). With aluminum anodized
case.. .$39.95

- HAL-TRONIX

P.0O. BOX 1101

HAL ECD-16:

o
[

Ll

PHONE (313) 285-1782

SOUTHGATE, MICH. 48195



TE-12PA

Stuck with a problem? ™

67.0 X2 85.4 YA 1035 1A 127.33A 156.7 5A 19287A
719XA B885YB 107.21B 131.83B 162258  203.5M1
Our TE-12P Encoder might be just the solutionto pull ~ 744WA 91522 110.92Z  136.54Z 167.9 62
you out of a sticky situation. Need a different CTCSS ;;:%E 3;;§§Q ::gjg §Q }j;g :Q };3;323
tone for each channel in a multi-channel Public Safety 825YZ 100012 123.03Z 151452 186.27Z
System? How about customer access to multiple re- ———
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen- -
cies with the TE-12PB. Just set a dip switch, no test TEST-TONES:  TOUCH-TONES: BURST TONES:
equipment is required. As usual, we're a stickler for by o e K ey i

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550

e Output level flat to within 1.5db over entire range selected. 2805 1800 2100 2350

e Immune to RF. 3 5
« Powered by 6-30vdc, unregulated at 8 ma. « Frequency accuracy, +1Hz maximum —40°Cto +85°C

* Low impedance, low distortion, adjustable sinewave output, « Tone length approximately 300 ms. May be lengthened,
5v peak-to-peak. shortened or eliminated by changing value of resistor

* Instant start-up. $89.95

 Frequency accuracy, +.1 Hzmaximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
s Continuous tone
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426 West Taft Avenue, Orange, California 92667

(800) 854-0547/California: (714) 998-3021
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SCrIT PM REPESETER
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'Sl Spectrum mow makes 2 lines of Repeaters—the

L] wvorld famous Super Deluxs’ SCR1000/4000, and our
aew Low Costline c¢f SCR?7 Repeaters.

\v

The New SCR37 15 Wt Repealers maintain the qual-
ity of design, components and construction which
have mace Spectum gear famous throughout the
world for years. Howevar, all of the “bells &
~histles” which vou may not need or wa-t have
Jeen eliminated—at e /srge cost savings to you! The
3CR77 is a r3al “wershorse” basic mactine de-
signed fo- those who want excellent. suder-reliable
Jerformance year atter year—but no fril's! ¢PL’, 12
Zole IF Fitar, Frent End Praselector, and & 30 Wi.
Transmitter ara the only ‘Euill-in’ opzions available;
Jut Autopatch, Remgts comrol and other equip-
Tent can b2 connectad wa fFe rear panel jack.)

Ot course, if you do waat a full featured/Super
Deluxe Repeater. with higher power (30-75 Wts.),
and a full list of ‘bui't-in" options, then you want our
SCR1000 or 3008—Tne Litimate ‘n Repeaters .
Available with Full Sutopztzh/Reverse Patch/Land
—ine Cont-of; Touch Tene Consrol of various rspeater
“Unctions; ‘PL’ ‘Emergen"v Pwr. ID’; various Tone &
Timer Units. ec

Shown in ©
Call or write today for data sheets & prices! Sold Factory Direct
or through Export Sales Reps only. Get your order in A.S.A.P.!

Commercial Business Radio Dealer/Rep Inquiries Invited
B /577 SPECTRUM

Export Orders — Contact our International Dept

1055 W. GERMANTOWN PK., DEPT S5
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OM FM Repeaters, Remote Bases,u |

Join the fun with the growing ac-
tivity on 10M FM! Extended ‘supe-
rior' groundwave contacts; local
Repeaters; Remote/Local Bases
and Mobile for Nationwide or
Foreign DX. All with the ease
of 2M FM! Or, tie a 10M Remote
Base into your existing VHFAUHF
Repeater!

Our Repeaters and Remote Bases
are basically made up of 2-SCR-

mmRX & TX Boards Now Available!

1000 Mainframes, complete with a
VHF/UHF Link “built-in.” The 10M
FM Receiver is “Super Hot” and
“Super Sharp.” The transmitter is a
35 Wt. unit with beautiful audio
quality.

A Complete Data Package is now
available on both complete sys-
tems and boards —all commercial
quality. Call or write for more infor-
mation today.

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

BOARD ARSEREERL RS 10m ALSO
o AVAILABLE

SCR200 VHF Recelver Board
® Totally New Advanced Designi
®8 Pole Front End Flitr. + wide dynamic
range—reduces overload, spurious Resp. &
IMs!
® Sens. 0.3 uV/12a8 SINAD typ
®Sel. 6dB @ + 6.5 KHz -130d8 @ + 30KHz (8
Poie Crystal + 4 Pole Ceramic Fitrs.
®'S Meter’ Discriminator & Deviation Mtr. Out-
puts!
® Exc. audio quality! Fast squeich! w/0.0005%
Crystal. (“Super Sharp* IF Fitr also avail}
SCR200 Receiver Assembly
© SCR200 mounted in shisided housing
o Completely asmbld & teated, w¥ Y. caps,
$0239 conn.

® As used in the S
system' High Reco nded’

SCR450 UHF Receiver Bd. or Assy.
©® Similar to SCR200, except 420-470MHz

O drop tn1o your

SCAP Autopatch Board

© Provides ail basic autopatch functions
@ Secure 3 Digit Access; 1 Aux On-Ott function,

Audio AGC; Bullt-in timers; etc. Beautitul Audio!
@ 0/1 inhibit bd. also available
@ Write/call for details and a data sheet

RPCM Board
@ Used wISCAP board to provide “Reverse Patch
and Land Line Control ot Repeater

@ Includes land line answenng circutlry

iD250 CW ID & Audio Mixer Board

® Adjustable D tone. speed. level. iming cycle

@ 4 Input AF Mixer 8 Local Mic amp

@ COR input & xmtr hold circuits

® CMOS logic. PROM memory — 250 bits/channel
o Up (o 4 ditterent 1D channels'

® Many other features Factory Programmed

COMMUNICGCATIONS

These are Professions! "Commercial Grade" Units — Designed for Extreme Environments (- 30 to + 60° C).
All equipment assembled & tested. For 2M, 220 MHz & 450 MHz!

FL-6 Rcvr. Front-End Preselector

6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or
220 MHz).

@ Provides tremendous rejection of ‘out-of-band” signals
wiout the usual loss' Can often be used instead ot large
expensive cavity hilters

® Extremely helplul at sites with many nearby VHF transmat
ers to “filter out these oul of band’ signals

CTC100 Rptr. COR TimerfControl Bd.

® Complete solid state control for rptr. COR, “Hang"

Timer, “Time-Out" Timer, TX Shutdown/Reset, eic.
@ includes inputs & Outputs for panel controls & la

q.puut Tone & Control Bds.— For SCR1000/4000

& CTC10010250 only

TRA-1 “Courtesy Tone Beeper” Board

® Puts out a tone beep apx 1 sec after RX sig
drops —thus aliowing time tor breakers

® Resets T.O. Timer after “beep’

TMR-1 “Kerchunker Killer" or *Time Out Warning
Tone" Bd.

o TO wWarning Tone provides alerting “warble
tone' apx. 10 sec. betore “‘time out

PSM-1 Repeater Power Supply Mod Kit

® For SCR-1000 or SCR-4000

© Replaces Darlington Pass Tr.—/or improved
raliability

®Includes new overvoitage “Crowbar" shut.
down circuit

® Complete kit. w/assembled PC board $19 50
+ $3 50 shipping/handling

PRM200 Power Supply Fiiter
Cap/Regulator/Metering Board

®As used in the SCR1000 as main part of

13.8VDC/BA Pwr. Sply

® Includes 14,000 uF Fiiter Cap, Reg. IC and Driver
Trans., Vil Meter shunts and cal pots.

® Requires Xtmr., Br. Rect., Pass Tr./Heat Sink, (Op-
tional Meter), tor complete supply

inquira sbout ‘surplus’ 220 TX Boards. ' Price!

~ See List of Advertisers on page 130

Norristown, PA 19401 @ (215) 631-1710

® For One ot above 2 functions
® ‘Kerchunker Killer' provides adj) delay (0-10
sec.) tor tnitial rptr access Auto-Reset atend of e

aso nw-‘(
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Harry Longerich W4ANL
Route 1, CV 9
Fredericksburg TX 78624

The CCD Antenna Revisited

— does it measure up on 40m?

he articles which ap-
peared in 73 Magazine'?
describing the concept of
the CCD antenna really hit a
high spot with me. After all
these years of experiment-
ing with and building di-
poles and beams, the CCD
antenna certainly presented
a fresh and exciting project.
WJ4ATE and WA4FD deserve
a pat on the back for explor-
ing the applications of this
concept for amateur use.
My objective in building
this antenna was to see if the
concept put forth by W4FD,
WJ4ATE, and others who had
built this antenna really
measured up to the specifi-
cations. This antenna per-

\‘_
| Q '
N \
/ ¥
CAPACITOR \(‘
( 390pF
\—— ResisTOR
47K | WATT

Fig. 1. Insulator with mount-
ed resistor and capacitor.
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forms better than any single
wire antenna | have ever
built in the past.

| decided on using center
feed for this antenna simply
because it suited my real-es-
tate layout. The feedline
was a good grade of
300-Ohm TV line. Prior to in-
stalling the feedline, | ap-
plied a heavy coating of
floor wax over the entire
length of the line. This paid
off, especially during wet
weather; the impedance of
the antenna system re-
mained quite stable. | also
tried a 4:1 balun fed with
50-Ohm coaxial cable. At
the resonant frequency of

- SOLOER LUGS
=

__-TWO BRASS
SCREWS TO

HOLD SOLDER
LUGS IN PLACE

TWO 6-32
BRASS SCREWS
TO CLAMP THE
FEEOLINE

300 OHM TV FEEOLINE

Fig. 2. Feedpoint insulator
with feeder clamp in place.

the antenna, the swr was
1.6:1, and at the extreme
high frequency end of 40
meters, the swr was 2.5:1.

| cannot quote specific
figures of gain, radiation
patterns, or angles of radia-
tion for this antenna be-
cause | do not have the nec-
essary test equipment nor
an antenna range to perform
such tasks. However, | can
state that | am hearing more
stations and have had many
more solid QSOs than I've
ever had with my inverted V
antenna. One thing in partic-
ular that | have noticed is
that this antenna is much
quieter than any other an-
tenna | have used. It’s much
easier to hear and work
weak stations. Don't let the
length of the 40-meter an-
tenna deter you from trying
it; the amazing thing is that
you can zigzag this antenna
in just about any plane, in-
cluding through trees.
Another thing that I’'ve no-
ticed is that when | contact
another station that is using
a CCD antenna, there seems
to be much less QSB on the

signals. | have used this an-
tenna on 15 and 20 meters
with excellent results. | have
no interest in 10 meters, but
I'm certain that it will per-
form well on that band. The
other night | had to get on 75
meters to meet a sked, and
for the fun of it 1 tuned up
using the antenna matching
network. | was able to put
out a respectable signal for
local work.

It didn’t take me long to
gather up the parts for this
antenna. | had to make the
insulators, and for the wire |
used the secondary of an
old power transformer,
which was number 22 wire.
It was easy to handle and
didn't cost a cent.

Basically, | wanted to
build this antenna in such a
manner that | could experi-
ment with it and make
changes if needed. This ap-
proach resulted in the fol-
lowing mechanical config-
uration. | used 140 feet of
thin nylon cord with a ten-
sile strength of 350 pounds.
This cord was used as a mes-
senger from which the an-
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Fig. 3. Nylon messenger and
1 section of antenna.

tenna was suspended. Ini-
tially, | hung the messenger
3'; feet above the ground.

Next, | made a jig on a
piece of wood which had
two nails separated exactly
35 inches. Then | bent 48
pieces of wire around the
nails, leaving a 2-inch tail at
each end. The tails are used
to tie in the resistor/con-
denser combination. When
you’ve finished cutting and
bending the 48 pieces of
wire, put them aside in a
neat arrangement so they
won't snarl.

| used 46 one-Watt resis-
tors, with a value of 47k, and
46 Mallory SXM 339 capaci-
tors, 390 pF, at 160 volts dc.
Prior to installing these
capacitors, | found that 2
were defective, and 1 was
not within tolerance. The
testing of the capacitors
prior to installation can save
you a lot of problems and
work later on.

The next job was to make
48 insulators and the feed-
point insulator. | used some
1/8-inch Lucite that 1 had in
the junk box. Figs. 1 and 2
give the details. The next
step involved mounting and
soldering a capacitor and re-
sistor to each section of
wire. Remember, you have
48 sections of wire and only
46 capacitor/resistor com-
binations. Start at the feed-
point insulator and connect
the first section of wire (the
end without the insulator) to
the feedpoint insulator
solder lug and solder it.

The other end of the wire
will have the capacitor/
resistor mounted on an insu-
lator. Refer to Fig. 1 and
note the hole at the top mid-
dle of the insulator. | used a
7-inch piece of nylon string

~See List of Advertisers on page 130

and suspended the insulator
about 3 inches below the
messenger. | continued this
process until all the sections
were installed and soldered.
Using this method of sus-
pending the wire sections
allows the antenna to ride
free, with no mechanical
strain on it whatsoever. So
far the antenna has with-
stood 45-mph winds, rain,
and hot sun without any
problems. Fig. 3 shows a sec-
tion of the completed an-
tenna.

The mechanical work is
now completed, and we're
ready to begin the prelimi-
nary antenna tests. | used
the authors’ design criteria’
for a 40-meter antenna with
a low frequency cutoff of
7050 kHz. | connected a
3-turn loop at the feedpoint
insulator and, using a grid-
dip meter, resonance oc-
curred at 7002 kHz. Next,
the 300-Ohm TV feedline
was connected to the feed-
point. About 80 feet of line
was needed to reach the
shack. | prefer the use of an
antenna tuner rather than a
4:1 step-up transformer, be-
cause a tuner permits you to
tune out any residual react-
ance in the overall antenna
system. Next, | tuned up the
transceiver on 7200 kHz and
adjusted the antenna tuner
for minimum swr between
the exciter and the input of
the antenna tuner. Using a
Bird wattmeter, | set the out-
put of the exciter to 1 Watt.
Any swr meter will serve the
same purpose; the main
consideration here is that
only a minimum of power is
required to excite the anten-
na. The rf indicator which |
used to check each section
of the antenna consisted of
a 50 uA meter, using a cou-
ple of 1N34s as rectifiers. A
6-inch piece of wire was
used as the rf probe. Next, |
walked the entire length of
the antenna, holding the rf
probe at a uniform distance
from the antenna, and
checked each section. At
the ends of each section, |
recorded 12 uA, and near the
middle of each section, the
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rf probe indicated 29 uA.
These same approximate
readings occurred at each
section, right down to each
end. In other words, | had a
uniform radiating surface
over the entire length of the
antenna. Remember, this an-
tenna is only 32 feet above
ground. It didn’t take me
long to get back into the
shack and fire up on 40
meters.

The first thing that | no-
ticed was that the receiver
was very quiet. Signals were
right up there in strength. |
made three contacts (about
200 miles) and my reports
were Q5 and S9 plus. This
was with 100 W dc input. |
left the antenna at 3% feet
for about a month and did a
lot of listening and QSOing.
The results have been more
than gratifying.

My next task was to raise
the antenna to 50 feet. This
was a snap with the nylon
messenger. All | had to do
was coil the antenna up,
take it to the mast, stretch it

out, attach the feedpoint in-
sulator to the halyard, and
pull it up. Next the ends of
each messenger were
snaked through and among
the trees and secured
wherever convenient. | find
it difficult to describe the
physical configuration of
the antenna, but the feed-
point is up about 50 feet and
the rest of the antenna is
hidden among the trees. |
have 86 trees on the proper-
ty and an XYL who loves
trees; ‘nuff said.

All in all, 'm very happy
with the results of this an-
tenna and I’'m thankful tc
W4FD and WA4ATE for pro-
viding me with a very inter-
esting and rewarding
project.l
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Mickey A. Driver AK5Q/4
315 Amador Circle
Atlanta GA 30338

Antenna-Raising:

The Good-Neighbor Policy

— sidestepping civil war

hile working as a

public relations rep-
resentative for one of the
top five U.S. oil companies,
| have learned, among oth-
er things, that the truth isn’t
nearly as important as what
the public perceives the
truth to be. | knew the in-
stant | put up my very first
beam ever, over my new
suburban Houston home,
that my neighbors were not
going to know what it was
and what they perceived it
to be could cause me a lot
of trouble.

My concern for ensuring
good relations with my

i

neighbors might have been
prompted by paranoia from
continuously explaining oil-
company profits and prices,
but more than likely it was
the fact that my house sat
only ten feet away from my
neighbors on each side. |
lived right in the middle of
my subdivision, where the
standard lot size was 50’ X
100°. Wherever the concern
came from, it caused me to
plan a little public relations
into the installation of my
beam. If you’re planning to
install a beam and/or tower
for the first time, you might
want to include some pub-
lic relations, too, especially

View of my house with antenna on top as seen from across
the street. This also shows my next-door neighbor washing
his Corvette. He never said a word about the antenna, but
he did want to know about ham radio.
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if you live close to your
neighbors.

In the oil industry, our
public relations efforts are
often in reaction to some-
thing, like bad publicity.
You know—high gasoline
prices, shortages, excess
profits, and the like. We're
learning that the more we
educate the public about
our business, the better
understanding and accep-
tance there is of what is tak-
ing place. That makes our
jobs in PR a lot easier.

I didn’t want to confront
problems with my neigh-
bors after | put up my
beam, so | set out to edu-
cate them about what was
going to be on top of my
house. Not that | thought
that fact alone would per-
suade them to let me live in
peace on 20-meter CW, but
| felt sure that if these folks
saw an antenna on top of
my house without knowing
exactly what it was, they
were sure to think that |
was a CBer running 5000
Watts into stereos, televi-
sions, telephones, and inter-
coms. Thus, they would
try to have my antenna
taken down the minute they
saw it.

My first action was to
make sure that my instal-
lation was going to be legal.

Like many high-density sub-
divisions in metropolitan
areas, my subdivision had a
homeowners association
with a list of strict deed
restrictions. Living ten feet
apart we needed them! An-
tennae were covered in
paragraph 17: ”"Maximum
Height of Antennae: No
radio or television aerial
wires or antennae shall be
maintained on any portion
of any residential lot for-
ward of the front building
line of said lot; nor shall any
free-standing antennae of
any style be permitted to
extend more than ten feet
above the roof of the main
residential structure of said
lot.”

This wasn’t news to me. It
was the first thing | checked
before buying the house.
(For some reason my XYL
kept looking at wallpaper.)
| already had planned my
installation to include a 4”
X 4" post anchored to my
attic floor, going through
the roof at its point, and ex-
tending three feet above
the roofline. | would attach
a nine-foot piece of 2%”
galvanized pipe to the 4" x
4”, with the bottom of the
pipe flush with the roof.

With the rotor and beam
on top of the pipe, the in-
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stallation would be exactly
ten feet above the roof. |
had a two-story house with
the point of the roof 25 feet
above ground level, so the
beam would rest nicely at
35 feet. Cushcraft recom-
mended a minimum of 33
feet, a half-wave at 20
meters, for their ATB-34 tri-
band beam.

My next action was to in-
form the chairman and
members of the subdivi-
sion’s architectural control
committee of my plans.
Though my installation was
going to be legal, if my
neighbors started calling
these guys, it really could
stir up a mess. | wanted to
get to them first with facts
instead of speculation. In-
stead of a personal visit to a
committee meeting, | de-
cided to write a letter.
Here’s what | said:

“I am writing to let you
know about an antenna | am
erecting on top of my house,
and to assure you that it
complies with the deed re-
strictions of our community.

“The antenna is an ama-
teur radio beam antenna
used for directing radio sig-
nals to a predetermined geo-
graphical area. Unlike a Citi-
zens Band (CBj radio opera-
tor who is limited to 40
channels in one frequency
band and five Watts input
power, an amateur radio op-
erator, or ham, is licensed to
operate on a multitude of
frequencies in several dif-
ferent frequency bands us-
ing 1000 Watts input power.
Thus, it is as common for
amateur radio operators to
talk with hams in foreign
countries as it is to hams in
their own hometowns.

“l have been a ham for
seven years and have talked
with other hams in Europe,
Africa, and Asia, including
the Soviet Union. The anten-
na | am erecting will allow
me to direct my signals us-
ing frequencies in three am-
ateur bands. This antenna
will also allow me to con-
duct emergency communi-
cations in our neighborhood
should the need ever exist.
44 73 Magazine « May, 1982

“Like most homeowners,
I am concerned about the
aesthetics of our commu-
nity and adherence to the
community’s deed restric-
tions. In accordance with
our deed restrictions, my
antenna will not be ten feet
higher than the highest point
of my roof and it will not
have any part forward of the
front of my house. For your
review, | have enclosed a
drawing of how my installa-
tion will look. Would you
please inform me about
your acceptance of these
plans. Respectfully, .

I accomplished several
objectives with this letter. |
let the architectural control
committee know that | was
not a CBer, that | had exper-
tise in my hobby, that | was
concerned about making
sure my installation ad-
hered to our deed restric-
tions, and that | cared
about neighborhood aes-
thetics. Plus, | asked that
the board respond about
acceptance of my planned
installation.

About two weeks after |
mailed the letter, | received
areply from the committee:
“Your planned installation
of an amateur radio station
antenna is in accordance
with the deed restrictions of
our community and we plan
no action regarding it at this
time.” There it was in black
and white: . . is in accor-
dance with the deed restric-
tions. . "’ Believe me, that
was a valuable document.

Now to get ready for the
installation. | had the 4" X
4" post, 9’ piece of pipe for
the mast, rotor, and beam. |
began working to place the
post through the roof and
run the coax and rotor ca-
ble. A few days away from
installation, | wrote another
letter, one | planned to give
each of my neighbors who
would be able to see my
antenna from their homes.

| walked up and down
the street in front of my
house with an eye on my
roof. | did the same from

the street in front of my
neighbors’ houses behind
mine. | figured there were
26 homes from which my
neighbors would be able to
see my beam from their
yards. My plan was to give
each of these neighbors a
letter about the beam the
day | put it up. Here’s what
it said: “You have probably
seen an antenna on top of
my house at 7703 Hollow
GClen Lane. | want to explain
why it is there and assure
you that it complies with the
deed restrictions of our
community.”

| then duplicated the sec-
ond, third, and fourth para-
graphs of the letter | sent to
the committee. The letter
ended this way: “The chair-
man and members of the ar-
chitectural control commit-
tee are aware of the installa-
tion of this antenna and
have said that it is in com-
pliance with the deed
restrictions of our com-
munity. There are hundreds
of thousands of amateur
radio operators around the
world, and communicating
with them is truly an ex-
citing hobby. If you, your
friends, or children are ever
interested in amateur radio,
please let me know. | would
be pleased for you to visit
my shack for a demonstra-
tion. Respectfully, . .~

Finally, everything was
ready. | took a day off from
work to put up the beam
since | didn’t want to do it
on a Saturday or Sunday
with the neighbors staring
at me. A friend came over
to help me and up it went
without a hitch. Inside the
shack, on the second floor
directly beneath the anten-
na, | tuned up, checked the
swr, which was nearly one
to one, and immediately be-
gan working 20-meter DX. It
was early afternoon and |
stopped long enough to de-
liver the letters. It is illegal
to place such a letter inside
someone’s mailbox, so | at-
tached the letters to the
doors of the houses.

Then it was back to the
shack. The efforts | made to

put up the beam were justi-
fied, as | worked several
new countries in a matter of
an hour. My HW-101 was
producing 599 signals from
Europe, and as | began to
turn the beam, my thoughts
turned to the neighbors. |
didn’t know what to expect
from them when they got in
from work that afternoon
and saw the addition to the
neighborhood. Whatever
happened, | felt good
knowing that | had done a
little PR in advance of their
discovery.

I was kind of scared to go
outside for a few days, but
the weekend came and
along with it yard work. |
eased outside and started
my Saturday-morning ritual
of mowing and edging,
along with several of the
neighbors. Occasionally, |
would look skyward to the
beam and think, “My gosh,
that’s big!” Though there
were quite a few folks in
their yards who could have
grouped to descend on me
lynch-mob style, | received
nothing more than the
usual friendly waves. The
weekend passed with
twelve new countries on
CW and no threats from the
neighbors.

A week passed, a month,
then several months. Noth-
ing. Not a word. Had | done
a good PR job or was there
apathy in the community?
It’s the same question often
asked in public relations
when we plan for a poten-
tial problem but nothing
happens. The fact is, VIl
never know what might
have happened, but | do
know what did happen. |
operated with my beam for
two vyears before being
transferred, working DXCC-
CW with about 100 Watts
output. | never got any flak
over the antenna, but | did
get lots of questions about
ham radio. | just wonder
how many of my neighbors’
thoughts changed from
aesthetics to my signals
around the world as they
looked skyward to my
beam.l
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@ KD < gives you one of the hottest receivers you can find. By using UHF
(not VHF) dual gate MOS-FETs with electranic auto tuning for th2 RF
amplifiar and the first mixer, you have a combination of ultra sendtivity
and maximum guietness.

@ The audio output stage in the 2025A Mk |l uses an integrated circuit
which has internal protection against ovar-voltage and shorted eJtput
conditions. Plus it is a high audio output chip — just what you need in a
noisy mobile situation.

@ The transmitter uses direct VCO varicap modulation for true FM Your
transm tted audio sounds as it should; crisp, clear and natural.

@ The power output stage of the 2025A Mk 11 will not brezk dow: even
with a1 infinite VSWR load, and uses heavy duty solid state astenna
switching with a four stage low pass filter. All this gives you an exception-
ally c ean, spur free output.

@K JK has included an adjustable sub audible tone circuit which za1 also
be used for CTCSS or tone burst on transmit. Again, mare faatures!

®Size is 2 7/10" high — 7 1/8" wide — 9 1/2" deep.

@® Yau can switch from 25 watts to 3 watts low power.

@ Ad, of course, the DC cable is included along with the micrcphone
and mebile mounting bracket.

Write for brochure — Dealer inquiries invited!
Warranty information available at your dealer
Company reserves the right to change specifications without notice.

Exclusive US Distributor — Dealers Welcome!
OR AT YOUR DEALER!

et (KDK

KDK DISTRIBUTING CO. INC.

617 SOUTH GALLATIN RDAD — MADISON, TN 37115
Phone (615) 865-7949

ORDER DIRECT




ot w MICROPHONE EQUALIZER
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S 4995 add $3.00 ! ;ﬁ
shipping .

*High quality speech audio
eIncrease talk power, 10d8!
*Equalize any microphone
*Be proud of your signal
sinstalls easilv in mic lead f f

1 t 1

| eBrighten up MC-50 mics 0
\1 *Put good lows in D-104 answer W
HEIL, LTD. t a ty. pre
‘ Marissa, IL 62257 -
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VoCom Power Amplifier " from vo"cogr;,

> S & N v N x . ) N
Drive | Output Model P 2§?5g§br.goq_.Wans Power— Whatever your
Level | Power Number \p}egén‘t;ﬁugpm level — from 200 mW hand-
150-200mw| 25W  |2€025-200 mw - held on “pattery saver” mode to 25W. mo-
15W |20-25w | 2C025-2w bile or base — you can use that to drive a
1 -compact, 12V power amp from VoCom for
1.5W  145-50W | 2C050-2W much more talk-out power (see chart).
1.5W  [80-90W | 2C100-2/25 Each model has a front panel switch to let
2W-5W | >30W | 2C025-2w

5/8 wave

you go “baretoot” for short hauls, ptus an
L.E.D. indicator to show the mode you're

2W-5W [ ~50W | 2C050-2W | in. Full 10 MHz bandwidth gives you vir-
2W-5W | >100W | 2C100-2/25 tually unchanged power across the entire
10W 100W | 2C100-10/25 2-meter band. High efficiency design holds

down generated heat, low input VSWR
25W [ 100W | 2€100-2/25 saves battery drain by your radio’s final
25W 100W | 2C100-10/25 amp. Use the chart to see which VoCom
Power Amplifier gives you the power out
you'd like from the power that you now have.

Power Pocket™ Mobile Amplitier/Charger
— Simply plug in your Icom IC-2A(T) and
you have a 25W synthesized mobile rig —
take it out again, all charged and ready,
when you want hand-held operation. Ac-
cepts any IC-2A version. Delivers 25W RF
output, 2%2W audio with 4" speaker to
overcome road noise. Charge pocket
l accepts ail lcom battery packs, has inde-

1/4 wave

pendent charging switch, indicator. Mic
preamp makes Power Pocket compatible

3 with any mobile microphone and with.
lcom speaker/mic.

5/8 HT Gain Antenna boosts reception while
giving your hand-held full quieting out of
spots you're nearly dead in with a rubber
duck; provides excellent improvement. Only
8" telescoped, 47" extended. Better than
1.5:1 VSWR. BNC connector.

l Spring-loaded 1/4 wave antenna and 4"

i
/

stubby duck also available. See your favorite
amateur radio dealer.

VYoCom ..

PRODUCTS CORPORATION
65 East Palatine Road
Prospect Heights, IL 60070

(312) 459-3680

icofm and IC-2A are trademarks of jJcom«@merica Inc
Byoducis Corp. & 1982y V6Com Prbducts Boxp.

Power Pocket and YoCom aye trademark§ gf VoCom

WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

microprocessor
water resistant

solar assist

New Low Price
—$59.95

The HAM-1 functions include local time,
world time, (G.M.T. too) count.up and
count down chronometer, day, month,
date, alarm and hourly chime. It's ideal
for log-keeping, DX time conversion and
10 minute 1.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and
solar cell battery assist. Battery life is
better than 4 years. The HAM-1 is water
resistant to 20 meters, the case is 100%
solid stainless steel and the crystal is
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year
warranty .

2 METER AMPLIFIER
$39.95

® 2 Watts In, 10 Watts Out ® V.SW.R,
Protected ® Can be Used for FM, & S.S.
B. ® Led Status indicators ® Low Loss
S0-239 Connectors ® Current Drain Less
Than 25A at 13.6 V.D.C. ® Massive
Heatsink ®Built In T/R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, Kits
include: 450 M.A H. Battery Pack
® New Case Assembly e All New Es-
cutcheons e Spkr./Mic. Jack w/Dust
Cap o New Earphone & Jack e P.C.B.
and Parts for Easy Installation @ Detaited
instruction Manuat e For Radios With &
Without T.T. Pad.
Other Accessories Available:
Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty BeitClip. . . . . . . .. 7.50
EleX AINteNNG o e » < A% wase o o - 6.00
To Order Call or Write to:
ADVANCED COMMUNICATIONS
INTERNATIONAL
2411 Lincoln Avenue
Betmont, CA. 94002 U.S.A.

(415) 595-3949 - 448
Add $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.
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SMP 2300 MHz MICROWAVE

COMPARE PERFORMANCE
WITH “BARGAIN” KITS!

UCC-1 DOWNCONVERTER KIT $35.00
Includes quality PC board, NE02137 xstrs, molded coils, all PC
board parts, .141 semi-rigid coax, and 12 page instruction book.
2Z db gain; 5.5 db NF

UCC-2 DOWNCONVERTER KIT
The UCC-1 with NE64535 high gain RF transistor

SMC-1 DELUXE DOWNCONVERTER KIT $43.00
The UCC-1 kit with extras. Includes thermal drift stabilization,
low-temp solder, F-61 and F-59 connectors, TV matching xfmr,
plans for many types of antennas, and very detailed 26 page
instruction manual. Recommended for the first time builder

SMC-2 DELUXE DOWNCONVERTER KIT $50.00
The SMC-1 with NE64535 high gain RF transistor

TU-8 DELUXE POWER SUPPLY KIT $39.95
Quality case and smooth tuning MIL spec. pot Complete with
2 ft. cable & matching xfmr. Other power supply kits tfrom
$27.95.

RFA-1 2.STAGE SELECTIVE PREAMP $44.95
“Stopsign" shape mates with downconverter board. Selective
filter reduces image noise. 16 db net gain

ANT-4 DISK YAGI ANTENNA KIT $30.00
32 element disk yagi with 12 inch weatherproof housing. Now
ircludes adjustable mounting bracket! (Threaded rod not
included).

$42.00

SMP

Superior Microwave Products, Inc.
P.O. Box 1241

Vienna, Virginia 22180 3

RF AMP

LOW NOISE MIXER

I\F

STABLE AMP

0SsC

WE PAY ALL SHIPPING CHARGES!
DISCOUNTS ON ORDERS OVER $100.00
SEND SASE FOR COMPLETE
LINE OF KITS

Information &
VA/DC Area

Orders Only

THE RTTY ANSWER
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S. F. (Mitch) Mitchell, Jr. WA4OSR
PO Box 973
Mobile AL 36601

). Richard Christian WA4CVP
Route 1, Box 209-W
Creola AL 36525

— part I: building it is a breeze

his is the first install-

ment of a two-part arti-
cle on a complete, simple,
home-brew satellite TV re-
ceiver. If you have been
following our satellite TV
articles in 73, you know that
it is possible to build a

home-brew LNA. And, with
our simple downconverter,
you have all of the hard
parts of your home satellite
TV system complete!

The LNA was described
in the February, 1982, issue
of 73, and the downcon-
verter was described in the
March, 1982, issue. With
these two additional arti-
cles, you can easily build

t41 SEMI-RIGID HARD LINE

a complete, reasonably-
priced satellite TV receiver
capable of outperforming
commercial units costing
several times as much.
And, with the LNA and
downconverter complete,
you are down to a reason-
able frequency with which
to work, the 70-MHz inter-
mediate frequency. If you
are tired of dealing with

RG-3%U 30FOOT

LNA

2tdB GAIN

B ..ﬂ f

Vi

LNA

—
IN out ] |
DOWN CONVERTER I
2108 GAIN FILTER AmP
vTO +18v ‘ 4348 GAIN
*28v
TOMM! OUT

18V REG lo

POWER SUPPLY

UNIEGULAT‘D .

L

RGI7a |
—1

/J;-_—c,

RG 74

o ~
1 VIDED 0uT
= S N ~
IN vT0
TUNE oW ® AFCI
AUDID DEMOD % AuDio oUT
-3 S AFC2 5 N
AFC
R e earci
oMe olBV
om- REG I
6.8 OUT 6.2 OUT
° - — ©AFC 2
a
zav VIOEO DEMOD
.
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| 24v
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Fig. 1. Block diagram showing interconnections.
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gigahertz, then the remain-
der of the receiver will be a

breeze!
Refer to the block dia-
gram, Fig. 1. As we pre-

viously mentioned, the LNA
and downconverter were
covered in previous arti-
cles. In this installment of
the receiver article, we will
describe the bandpass filter/
i-f amplifier board and the
“heart” of the receiver, the
video demodulator board.
Part 1l of the ‘Lite Receiver
IV article will describe the
dual audio board and the
afc/meter board. The block
diagram also shows the in-
terconnections between
the various component
parts of the system. The
power supply board was
described in the February
LNA article.

Circuit Development

We started on our home-
brew system well over a
year ago. It took us about
seven months to actually
get a picture from the
bird(s), and we have spent
the last six months optimiz-
ing our design, simplifying
it so that we feel that any



One stage of the low noise amplifier (LNA) described in
“Job’s Own LNA,” 73 Magazine, February, 1982.

average technician can eas-
ily duplicate our system.
You don’t have to be a
microwave engineer to
make it work.

To develop the complete
satellite TV receiving sys-
tem, we used 15 square feet
of printed circuit board, 18
pounds of ammonium per-
sulfate etchant for the
board, 5 pieces of 10” X
20" photo reversing film
making negatives for
boards, 48 pounds of cof-

fee, and 32 cartons of
cigarettes. We designed,
buift, and debugged ap-

proximately 40 individual
printed circuit boards try-
ing various circuits.

We will describe as we go
some of the things we tried
that either didn’t work or
didn’'t meet our expecta-
tions. During our develop-
ment, we were extremely
fortunate to have a profes-
sional video technician,
Alex Guarino WA40OCG, to
critique our received signal
video and offer suggestions
on improving it. Alex now
favorably compares our re-
ceived video with the com-
mercial cable TV installa-
tions with which he is
familiar.

We had never seen a
satellite TV installation
before we got our home-
brew system working and,
during the development of
our system, we did not have

access to any test equip-
ment that functions on the
satellite TV frequencies.
The only test equipment
used to debug the system
was an old Heathkit Tunnel
Dipper (grid-dip meter), a
sweep generator, a marker
generator, and a 5-MHz
Heathkit oscilloscope. So,
if we can make a receiver
work with our very limited
test equipment, we feel that
any average technician,
using our proven PC board
designs, can easily dupli-
cate our system.

The ”IV” in the ‘Lite Re-
ceiver IV* signifies that it
is the fourth generation
receiver that we have built.
The last two were built
from the exact PC boards
which are in these articles,

*'Lite Receiver |V is a trademark
of Martcomm, Inc.

Complete LNA with bias power supplies.

and they worked the first
time power was applied!

70-MHz Bandpass Filter
and I-f Amplifier

Just like your ham band
receiver, the signal from the
mixer contains many sig-
nals and noise. Therefore,
the first step after the mixer
is to clean up the signal and

eliminate all frequencies
we don’t need. The output
of the mixer is a low-level
signal of approximately
—50 dBm. Refer to Fig. 2,
the filterfamplifier sche-
matic. This low-level signal
is applied to IC A-1, a Mo-
torola MWA-120 broad-
band amplifier with 14 dB
of gain.

36601)
3 MWA-120 ICs
1 7815 voltage regulator

1 470-Ohm, Ya-Watt resistor

70-MHz Bandpass Filter/i-f Amplifier
Parts List

12-1/4" x 4” x 2-1/2" minibox, Bud CU-3003A
1 PC board, double-sided (Martcomm, inc., Box 74, Mobile AL

2 1-uF tantalum capacitors, 35 volts
3 470-Ohm, Y2-Watt resistors
2 2200-Ohm, Ya-Watt resistors

1 51-Ohm or 47-Ohm Y -Watt resistor

2 .01-uF disc ceramic capacitors

2 J. W. Miller coils, L1 and L4, 49A678MPC, .60-.074 uH
1J. W. Miller coil, L5, 49A347MPC, .250-.415 uH

2 J. W. Miller coils, L2 and L3, 49A537MPC, .393-.657 uH

Total cost is approximately $60.00.

+18vDC

t500pF
FT

1T LT,
M 2 L5 der0n
TANTI I 172W

70MHz FROM, | 33F

22pF Ionr 330F Ll 18pF | 33sF l ]
DOWN b =
CONVERTER H '-3 W
22pF
L2

ZZDF ZZDF

zznr

MBDIOI(?)
S0pF

fa’r—?‘b o

70MHz TO /
%non 70 TO 35MH:
V]

CONVERSION

Fig. 2. 70-MHz filter/lamplifier schematic.
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Power supply for the entire receiver. It was described with
“Job’s Own LNA,” 73 Magazine, February, 1982.

The output of IC A1 is fed
to the 70-MHz bandpass fil-
ter consisting of coils L1 to
L5 and their associated ca-
pacitors. The bandpass fil-
ter has a center frequency
of 70 MHz and a 30-MHz
bandwidth at the —3 dB
points. The output of the fil-
ter is applied to IC A2, an-
other MWA-120, for addi-
tional gain, and then
through hot-carrier diodes

D1 and D2 for some limit-
ing. The output of the di-
odes feeds another MWA-
120, A3, for another 14 dB
of gain. The total gain of
the 70-MHz stages, less the
filter insertion loss, is ap-
proximately 43 dB.

A PC board for the fil-
ter/amplifier and a parts
overlay are shown in Fig. 3
and Fig. 4, respectively.

A phase-locked loop

(PLL) was chosen for the
video detector since it can
demodulate very low signal
levels. But the PLL is prone
to overload, so one stage of
limiting using hot-carrier di-
odes was needed to smooth
the signal level. Limiting is
necessary because signal
levels vary from transpon-
der to transponder.

Printed Circuit Board

The PC board was de-
signed to accept readily-
available components. We
found that the ). W. Miller
pre-wound PC coils, al-
though relatively ex-
pensive, are simple to work
with and the filter can be
duplicated more easily with
known inductance values.
The entire assembly fits in a
4”x 21/4” X 2-1/2” minibox
with the input and output
coax connectors being
either BNC or type F. The
+18 volts dc required for
the MWA-120s is brought
into the minibox through a
1500-pF feedthrough capac-
itor which is bolted to the

Fig. 3. PC board for the filter/amplifier.

fFig. 4. Component layout for the filter/amplifier board.
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minibox. The 1500-pF value
Is not critical, and you can
substitute any reasonably
close value. A word of cau-
tion about the Motorola
MWA-120s. Buy them only
from prime sources. We
have had bad luck with the
120s, with about one out of
three being bad. So, buy a
couple of extras, just in
case.

Construction

Construction is very sim-
ple if you use the double-
sided printed circuit board
layout shown in Fig. 3. A
parts overlay is shown in
Fig. 4.

First, mount the
MWA-120s on the com-
ponent side of the PC
board. Be sure that they lie
against the copper back-
plane and that the pins are
in the correct holes. Solder
the IC tab to the backplane.
Then solder and clip the ex-
cess leads on the bottom of
the board. Install the 3 feed-
through jumper wires very
close to the ground pin of
the MWA-120s. You can use
a piece of resistor lead for
the feedthrough jumper
wires. Be sure to solder the
jumper wires on both the
bottom and top of the
board.

Now install and solder
the remaining components
on the board. Some of the
components are a tight fit
due to the very compact
size of the assembly. After
the PC board assembly is
complete, check to be sure
that all components are in
their proper place and that
there are no solder bridges.

Next, drill the 3 holes in
the minibox for the coax
connectors and the feed-
through capacitor. Also
drill the 4 holes for the PC
board standoffs, which can
be either regular standoffs
or long 6-32 screws. Since
the Bud minibox is 2-1/4”
high and this height is not
needed, we cut ours down
to 1-1/2” high. When the
box has been prepared, in-
stall the 1 standoff
spacers. Use cutoff resistor

Reader Service for tacing page.-72—
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Top view of the video demodulator board.

leads or small pieces of
bare wire to connect the
center conductor of the
coax connectors to the PC
board. Use the same techni-
que to connect the +18
volts dc from the feed-
through capacitor to the
board. Note that the board
is installed in the minibox
with the trace side toward
the top of the box. There
are holes in the PC board to
allow access to the filter
coils from the bottom of
the board. This completes
the construction of the
board. Now comes the fun
part, aligning the filter

Tune-Up

The filter alignment is
not nearly as difficult as
everyone would have you
believe. You can tune it in
one of two ways: 1) with a
sweepmarker generator
and oscilloscope with a de-
modulator probe, or 2) with
the receiver tuning meter
(which is incorporated on
the afc/meter board) We
don’t recommend using the

MARKER

=T
r SWEEP
GENERATOR | GENERATOR
RF_ EXT
)uv mnx:nl RF OUT

N ———
3 (B +18v0C
1 F R AMP
S, FTERAMP | [DemoouiaToR
i oo7 171 ProBE
= - |

L

tuning meter approach; the
result was as good as using
the sweep generator, but
you have to have a lot of
patience to do it that way.
To align the filter using
the sweep generator and
marker generator, connect
the output of the sweep
generator to the input of
the filter (marked “IN” on
the PC board). Connect the
scope’s demodulator probe
to the output (marked
“OUT” on the PC board).
See Fig. 5. Preset all coil
slugs to mid-position in the
coil forms. Apply power
(+18 to +23 volts dc) and,
with a voltmeter, check the
output of the voltage reg-
ulator. It should be +15
volts. Next check the volt-
age from ground to each
MWA-120/470-Ohm, 2-Watt
resistor junction. The
voltage should be approx-
imately +5 volts at each of
the three points. If your wir-
ing is OK and the voltage is
wrong, then you probably
have a bad MWA-120. If
this is the case, replace it.

SCOPE

@

Fig. 5. Alignment setup for the filter/amplifier.
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Bottom view of the video demodulator board.

Start with as low an rf
level from the sweep gener-
ator as can be seen on the
oscilloscope. Reduce the rf
level as alignment pro-
ceeds. See Fig. 6 for the de-
sired bandpass shape. If the
sweep is set too wide on the
sweep generator, a spike
will appear on the left side
of the scope trace at ap-
proximately 110 MHz.
Don’t worry; the spike is the
second harmonic of the
55-MHz coil resonance. Pa-
tience and persistence will
reward you with a properly
aligned filter. Just remem-
ber to make small changes
in inductance. For the
record, it took us about a
day to align the first filter
we built from Radio Shack’s
100 for $2.95 coil-form spe-
cial. The filter built with the
Miller coils took only 15
minutes to align!

Video Demodulator

Our first attempt at de-
modulation used the
NES564. It worked for about
5 minutes before the IC got

B5MHz

11OMH2

!

hot and quit working. We
experimented extensively
with the 564, ultimately ar-
riving at a configuration
which, although very sim-
ple, permits adjustment of
the critical operating
voltages. Our final con-
figuration allows you to op-
timize for your particular
NES64. But, being the ex-
perimenters that we are, we
wanted to try more tradi-
tional ways of demodulat-
ing an FM signal

We tried a bridge dis-
criminator and the “clas-
sic” Travis discriminator.
They worked, but believe
us, aligning a traditional-
type discriminator for a
30-MHz-wide signal is a real
chore. The traditional types
also require a much strong-
er signal, so extra stages of
i-f amplification and limit-
ing were needed. The result
offered only marginally
better performance over
our final 564 design

We also tried a 70-MHz-
to-35-MHz divider so that
the 564 would operate com-

TOMHz S5MH2 1

[t

Fig. 6. Typical scope display. A spike will show up on the
display at 110 MHz if the sweep generator is set to sweep
too wide. This will not cause a problem. It is the second har-
monic of the 55-MHz coil resonance.



introducing the

Universal Communication’s DL-2000
Satellite TV Receiver

The LATEST in state-of-the-art TVRO Equipment

FEATURES:
* Builtin modulator Active clamping circuit, true clamp
« BuiltinScantoaidinsatellite  notdiode
tracking switchable LNA power down coax
* Builtin metering Atmospheric tested down to — 50°F

* True wide-band threshold Local oscillator leakage minimized by
extension special mixer design

~* Video polarity shift Add-on remote control only §38.50
« Variable sound tuning extra

Accessories
LNAS: $595and up

Power Supplies , Price $749.95 each
Feedhorns and Antennas $699.95 in lots of 10 or more

N'VERSAL OUK PRODUCT MAY BE COPIED, .
OMMUNlc ATIONS BUT THE PERFORMANCE IS NEVER EQUALIFD

RPIIn%%ﬁ".STQX 76004-0339 (81 7) 860-1 641
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pletely within its specifica-
tions. Only slightly better
performance was obtained,
primarily reduced smearing
of bright colors. The divider
approach required extra i-f
amplification, too. So back
to the Signetics NE564 and
its simplicity.

NE564 Specifications

The NE564 maximum
specifications which con-
cern us are as follows: pin

1—12 volts dc, pin 10—6
volts dc, for a 75-MHz
lock frequency at 0 degrees
Centigrade. We reduced
the pin 1 supply voltage to 8
volts dc and made the pin
10 voltage-controlled-oscil-
lator (vco) supply voltage
adjustable through a 1k
pot. To try to keep the 564
as cool as possible, a small
IC-type heat sink is glued to
its top. Otherwise, the cir-
cuit is the “typical” FM de-

modulator circuit from the
Signetics application notes.
The circuit is very simple
and gives excellent results.
Although the PLL is being
pushed a little beyond its
specifications, we have
found only one 564 out of
half a dozen that gave
marginal performance. The
marginal performer only
lasted an hour; it probably
was defective to start with.
Again, as with the

MWA-120s, you should buy
your 564 from a reputable
supplier and avoid the
surplus outlets. You might
want to buy an extra just in
case yours doesn’t want to
hack it at 70 MHz.

Circuit Description

Refer to the video de-
modulator schematic, Fig.
7. The output of the 564 is
dc-coupled to the base of a
2N2222 transistor. The

1 NES64 IC

1 NE592 IC

3 2N2222 transistors

1 7808 voltage regulator
17815 voltage regulator

Video Demodulator
Parts List

1 2.2k-Ohm resistor
1 4.7k-Ohm resistor
4 10k-Ohm resistors
1 12k-Ohm resistor

1 22k- to 47k-Ohm resistor, see * on schematic

1 1k-Ohm pot, PC board mount
1 10k-Ohm pot, PC board mount
1 2-8-pF varlable capacitor, Erie type 538-006A-2-8, or Erie type

6 .01-uF disc ceramic capacitors
3 1-uF, 35-volt tantalum capacitors
1 22-uF, 16-volit capacitor

518-000A-2.59
1 100-uH choke
12.7-uH choke
14.7-uH choke
1 47-Ohm resistor
1 100-Ohm resistor
4 150-Ohm resistors
1 270-Ohm resistor
3 470-Ohm resistors
1 510-Ohm resistor
1 560-Ohm resistor
2 1k-Ohm resistors

1 470-uF, 16-volt capacitor
1 6.2-volt zener diode

1 MDB-101 hot-carrier diode (1N914 will probably work)

2 3-pF silver mica capacitors

1 91-pF or 100-pF silver mica capacitor

1 300-pF silver mica capacitor
1 330-pF silver mica capacitor

2 2200-pF silver mica capacitors, or any combination equaling

total capacitance of 4400 pF

Note: All resistors Y-Watt, carbon composition.

18V
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7815
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4400pF
10 I Bl
AUDIO
BOARD 12K
1378
VOLTAGES TAKEN WITH SIGNAL TUNED [N
LOWF
NO SIGNAL e 131
- 470uF y 78
27K RESISTOR TO PIN 2 MAY NEED TO BE VIDEO OUT . SCHOTTKY $ucno
CHANGED 22K TO 47K FOR STABILITY, OK TO I VOLT P TO P
USE SOCKET FOR NES92 oon  ar0f (35

A
3[’5 2y R 22.F
h p

Fig. 7. Video demodulator schematic. The vco capacitor is an Erie type 538-006A-2-8 or 518-000A-2.5-9. All transistors are
2N2222 or 2N706. Set the Tk pot on the NE564 pin 10 for 5 volts. Set the vco to 70 MHz. After the picture is tuned in, adjust

the 1k pot for best picture. The pin 10 voltage should be between 4.7 V and 6.0 V.

changed (22k to 47k) for stability. It is OK to use a socket for the NE592.
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audio and AFC-1 pickoff
points are at the emitter of
this transistor. The AFC-2
junction point is on the
collector of this transistor
The de-emphasis filter also
connects to the 2N2222
emitter, and then goes
through an audio trap to
the NE592 video amplifier

The NE592 has comple-
mentary outputs, which
makes it simple to provide
video reversal (not all trans-
ponders use the same video
polarity). The output of the
592 feeds the base of
another 2N2222. The emit-
ter of the second 2N2222 is
ac-coupled to the base of a
third 2N2222 whose base is
clamped with a zener diode
and a hot-carrier diode to
keep the 30-Hz energy dis-
persal waveform from ap-
pearing at the video output
The 30-Hz component, if
not removed, will wreck
your vertical sync. The
1-volt video output is ac-
coupled and terminated
with a 100-Ohm resistor

Construction

To make construction
really simple, a PC board
layout and parts overlay is
provided. See Fig. 8. The PC
board is double-sided G-10
The parts overlay is shown
in Fig. 9

For easiest assembly, in-
stall all resistors first and
then the capacitors and
chokes. Transistors are in-
stalled next, being sure that
they are properly inserted
Power up the board and
check the ouput of the volt-
age regulators for correct
voltage before inserting the
ICs. Save the ICs for last
You can use a socket for the
NE592, but do not use a
socket for the NE564

Tune-Up

The joy of using the
NE564 becomes evident
when you get to the align-
ment procedure. Set the 1k
pot and 10k pot at mid-
position. Apply power. Ad
just the 1k pot for 5 volts dc
on pin 10 of the 564. Con
nect a frequency counter or

grid-dip meter to the “VCO
out” point on the board and
adjust the variable capaci-
tor for a 70-MHz vco fre-
quency. Assuming that you
have the rest of your system
working, connect the out-
put of the 70-MHz filter i-f

amplifier board to the vid-
eo demodulator board
With a video monitor at-
tached to the video output,
vou should have satellite
TV! Congratulations!

The final adjustment is
made while watching video

on your TV. Adjust the 10k
pot for 1-volt video out or
at least good contrast on
your monitor. Now is the
time to adjust the 1k pot on
pin 10 of the 564. Monitor
the pin 10 voltage while
adjusting the pot. Changing

Fig. 8 Video demodulator PC board.

Fig. 9. Component layout for video demodulator board.
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The 70-MHz bandpass filter and i-f amplifier before installa-

tion in its case.

the voltage on pin 10 also
changes the frequency of
the vco, so readjust the vco

volts on pin 10. Adjust the
two pots alternately for
best picture and minimum

Side view of the filter/i-f unit after its installation in the case.

shown on the schematic.
The values in a rectangular
box are with a signal tuned
in, and the voltages in the

oval boxes are with no
signal.
Please, if you write us

concerning any of the arti-
cles and want an answer,
send a self-addressed,
stamped envelope for our

Inc., PO Box 74, Mobile AL
36601. The 70-MHz band-
pass filter i-f amplifier
board is $12.50 plus $1.75
for first-class postage and
handling. The video demod-
ulator board is $25.00 plus
$1.75 for first-class postage
and handling. Boards for
other parts of a satellite TV
receiver are available from

color smear
If you don’t have video,
check the voltages as

capacitor for 70 MHz after
every voltage change. Do
not, however, exceed 6

Martcomm, Inc. Send an
SASE for a flyer on
availablility and prices.

Interested In DX?

Dick Bash says you need THE COMPLETE IDIOT'S GUIDE TO
DX (by Stu Gregg, NF42) if

reply.
Printed circuit boards are
available from Martcomm,

you think IRC means International Red Cross
you're still working on your DXCC

you think WAC means a female army person

you're not a BIG GUN (yet)

you think the ‘BUREAU’ is where you put your
socks

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

PRICE REDUCTION

W (SEE NEW PRICE BELOW) e

The Idiot's Guide pulls no punches and doesn't ‘snow’ you
with nonessentials, but it does unlock some DXers' secrets:
for example: How to QSL. What to say. Where to place your
antenna, How much power to use, Whose awards can you get,

Why and When to use SSB or CW. and much more . . things
that you need to know. and information that Honor Roll mem:-

bers had to learn the hard way

Dozens of DXers have been interviewed and their suggestions

have been included here. Take a tip from the “Big Guns™ and

use their secrets and tricks

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers

nationwide for only $9.95, but if you can’t stand to wait, rush

Dick $12.45 (which will cover First Class postage). If youlivein

California, please include 65¢ for Sales Tax. Telephone orders

accepted 10 AM#6 PM California time.

BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115

San Leandro, California 94577
(415)352-5420

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY!

812-238-1456

» 320

hoosieg
electronics

“Nation’s Largest Total Communications Distributor”
P.0. BOX 3300 ¢ TERRE HAUTE, INDIANA 47803

v 26

56 73Magazine » May, 1982



The Luly ANTENNA
and POLARIZER

+ Completely portable Antenna, comes fully assembled (folds like
an unbrelia and is not a kit.

&, U The Polar zer is an electronic rotator, which
can chang= polarities with a flick of a
switch (no moving parts). Eliminates weight
twisting cables, freeze

e ups, and down time.

For More Information
Write To:

LULY TELECOMMUNICATIONS CORP.

P.O. Box 2311, San Bernardino, California 92406
(714) 888-7525
C=aler and Distributor Inquiries Welcome

)

3 Meter (Cossagrain) Feed

24 Petals (Aluminum)

Offset Polar Mount
Chapparrai Super Feed

One Man Installation possible
Maximum Gain

350 Lbs. Shipping Weight

Hastings Model 10C
Sug. Ratail: $1595°°

ALSO FROM HASTINGS
Chaparral Feeds

Automaticn Techniques Receivers
Gillaspie & Associates Receivers
Avantek - Cal. Ampl. LNAS
Systems

Petals Only, Both 10 Ft. and 12 Ft., For the Hobby Minded

Power Drives For 10 Ft. and 12 Ft. Hastimgs Antennas

.~ See List of Advertisers on page 130

SHEET METAL WORKERS

MULTI-
PURPOSE

® SHEAR

® PRESS BRAKE
® SLIP ROLL
ALL FUNCTIONS
OPERATE
SIMULTANEOUSLY

THE COMPLETE R&D SHOP
24" wide ® 257 Ibs.
20" ga. capacity mild steel or
.050/.060" 2 ha“d aluminum
punches, specia dies, stand
available as accessories

SHEAR-NOTCHER

NO DISTORTION ® NO BURRS
® continuous shearing

® corner notching $585°

® tab notching plus $4.00

® nibbling shipping

~113
Send for your FREE literature and
SHEET METALWORKER BULLETIN

PACIFIC ONE CORPORATION
410 W. Pacific Coast Hwy. Suite K 205
Newport Beach, CA 92663 (714) €45-5962

HASTINGS ANTENNA CO.
847 W 1st

Hastings, Nebr. 68901
402-463-3598
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Stephen Gibson
PO Box 38386
Hollywood CA 90038

TVRO Sound Decoders

— Satellite Central, part VI

here is more than just

video up there! Besides
the Lucy reruns, you can
find special news and enter-
tainment goodies, most of
which are carried on sepa-
rate subcarriers or in the TV
vertical interval.

For the moment, let’s

SUBCARRIERS7

VIOEO
’

I
SUTULLE (] inii
Y T T

I 2 3 a4 s & 1 8
FREQUENCY, MHz —&

Fig. 1. FM subcarriers are
located above the video.
6.8 MHz is the most-used
frequency for TV sound. An
additional eight more
15-kHz audio channels are
possible without significant
intermod.

UP-CONVERTER

]
BASEBAND | ]

VIDEO ANO

SUBCARRIERS )~
oLo

|
0-8 MMz I

|

|

| FM TUNER
: 88-108 MHz
|
I

I 83-100
LM

Fig. 2. Use a good mixer and
upconvert the video and
subcarrier baseband to the
commercial FM band for
detection on your stereo.
Shielding from local in-
terference is very important.
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cover just the subcarrier
services. While 6.2 MHz
and 6.8 MHz are the usual
frequencies used for
satellite TV audio, other fre-
quencies can be found with
such things as background
or stereo music, not to men-
tion data and clandestine
transmissions. But a typical
TVRO receiver may have
only two fixed-frequency
audio detectors, leaving
you wanting more!

How Does It Work

Most satellite audio ser-
vices are carried on FM sub-
carriers, but sideband audio
does appear in several
places. At the uplink site,
the subcarrier is applied
with the video to the main
FM video carrier. Once the
main carrier is detected in
the receiver, the combined
video and audio are split.
The video must be de-em-

0

nFmo—s)l—-,—- ;}-—4
1000 A

L]

5
=100 "E 470 .

phasized and the dispersion
waveform clamped out (see
“Satellite Central,” 73,
December, 1981, p. 54). But
the audio subcarrier still
must be demodulated. It is
fed through a high-pass fil-
ter to a tuned FM detector.

The wusual transmission
format is wideband FM de-
viating the subcarrier £75
kHz or so. Seventy-five usec
pre-emphasis is used. If this
sounds strangely like com-
mercial FM, you’re right!
But the wider bandwidth
possible from the video
demands that the FM sound
subcarrier be placed higher
up in frequency than typical
TV sound (4.5 MHz). You
may find carriers anywhere
from 5.4 MHz to nearly 8
MHz, as seen in Fig. 1.

You can try several ways
to detect satellite subcar-
riers. Surplus decoder units
found at swap meets such as

A

{5

+i2v

5 |9

10

the tube-type Collins
SC100C subcarrier demodu-
lator work fine. Just connect
a power supply and retune
for whatever frequency you
want. The coils on the Col-
lins units are easy to tweak.
While you can tune by ear, a
signal generator always
helps.

Another clever way is to
mix the subcarrier with a lo-
cal oscillator and shift it up
in frequency to feed a con-
ventional FM tuner. The
configuration in Fig. 2 works
very well if your tuner is well
shielded from local FM in-
terference. Bargain-base-
ment transistor radios don’t
work too well in this capaci-
ty, but some of the old tube-
type (low sensitivity) tuners
gathering dust in the junk
box seem to be perfect. The
main advantage to this tech-
nique is the ease with which
you can tune and the feeling

};)2}77

Ca3068

2,F
. ——— auoio our

3.4
L,

T

—1 L. L
171

Fig. 3. A typical FM subcarrier decoder. The tuned circuits are adjusted to resonate at the
desired frequency. Additional prefiltering may be necessary for best quality. Pin 6 can be
grounded for maximum output.



of infinite cleverness or
wisdom you may enjoy
when you recycle useless
junk!

The Universal Circuit

Or you can build a fixed-
frequency detector. The
most popular circuit in use
today is one using a single
IC. Known by such names
as the LM3065, CA3065, or
MC1358, this simple chip is
nothing more than a quad-
rature detector which
forms the guts for most TV-
set sound circuits. See Fig.
3. The subcarrier feeds a
bandpass filter tuned to the
appropriate frequency
which in turn feeds the chip
for detection and de-em-
phasis.

Deep in its heart of dark-
ness, the chip amplifies the
signal into limiting before it
is detected. In addition, the
chip also contains an elec-
tronic attenuator and an
output driver amp. A vari-
able resistor from pin 6 to
ground controls the elec-
tronic attenuator. Mini-
mum resistance gives maxi-
mum volume. The distor-
tion specs on the amp are
not too sweet so it is best ig-
nored. Besides, you can get
nearly 0 dBm out of the
bare detector, anyway—
more than enough to ionize
the plastic transistors in any
amplifier.

You can build one of
these detectors in an eve-
ning, but there is a better
way. Buy it already built! As
I’'ve mentioned before, reg-
ular TV sound detectors are
just about the same thing,
circuitwise, except that
they are tuned to 4.5 MHz.
They differ from satellite
audio ever so slightly in fre-
quency, de-emphasis, and
bandwidth. Interestingly
enough, the entire sound
section for an RCA XL-100
TV contains just such a cir-
cuit on the small PC card
seen in Fig. 4.

Build It Quick and Dirty

The XL-100 sound mod-
ules are available at most

TV distributors. They cost
about 15 dollars and are a
bargain when you consider
what your time is worth
these days to build one
from scratch. Order an RCA
part number MAAOOTA.

The units come tuned to
4.5 MHz for TV sound. Just
a few mods will make them
tunable from 5 MHz to
nearly 8 MHz. Change the
value of C290 to 50 pF. Also
change €295 to 25 pF. This
will shift the unit from 4.5
MHz to about 6.5 MHz.
Then solder a .01-uF capaci-
tor from pin 13 on the chip
to a ground trace. This sets
the de-emphasis to 75 usec.

Build a well-regulated
supply the easy way by us-
ing a molded plug-in dc
charger/power supply con-
nected to a large-value ca-
pacitor and a 3-terminal
regulator as seen in Fig. 5.
Just be sure to include the
capacitor on the output of
the regulator or it will
quickly lose its cool in the
worst way.

Everything should fit into
asmall 2 X 5 boxeven if you
use a soldering gun rather
than a pencil iron. See Fig. 6
for an idea on layout. Use
whatever connectors you
have in your junk box.
Nothing is critical except
for the mandatory use of
coax from the receiver to
the unit. The tap-off in the
receiver is simply the same
place the other sound de-
tectors connect, usually
right after video detection.

Tune-up is easy. Use your
ear and twist T299 and L299
until you hear sound. A bet-

Fig. 4. Known by TV servicemen as the PM200, this small
card holds nearly an entire TV-set sound section. It's a
natural for cheap satellite audio recovery.

ter way is to feed your sig-
nal generator into the unit
while looking at pin 9 on
the chip with a scope. Once
you see rf, back down the
generator below limiting
{done by the chip) and peak
T299 and L299 for the fre-
quency you want. If you
can frequency-modulate
the generator, by all means
do so and set it for
+75-kHz deviation. Then
look at the demodulated
audio and adjust L299 for
the best waveform. A THD
analyzer can be used to im-
prove the distortion specs
with a variable resistor in
parallel with C295 and L299
to lower the Q.

Next, align the bandpass-
filter coils simply by peak-
ing. You may not need the
coils at all depending on
the prefiltering done in the
receiver. The ideal coil ad-
justment method is to first
peak everything including
L299. Then short the second
coil with a 10-Ohm resistor

{you’ll need more umph
from the rf generator) and
peak again. Remove the re-
sistor, back down the gener-
ator, and re-peak the sec-
ond coil.

Bells, Whistles,
and Distortion

If the subcarrier decoder
is intended as a TV sound
detector, you’d better leave
the 50k volume-control pot
in the circuit so that you
can adjust audio drive to a
subsequent rf remodulator.
If you are feeding another
amp, you could just as well
forget the pot by grounding
pin 10 on the board {pin 6
on the chip). This will set
the output at maximum,
about 0 dBm across 600
Ohms using a 12- to 16-volt
supply.

You can save in the am-
plifier department, too. The
amplifier for an RCA XL-100
is also available. Order
MANOO2A and use the cir-
cuit in Fig. 7 for intercon-

Lo

12- 24V
DC CHARGER
R

*L 1000

T

POWER BLOCK

| E—
I

!

REG "_ ,__—‘G- J

I~

PM200
1-3uH (TRACE SIDE)

l2 s

i

) 9 10 ,J;I.lz
30K
B 5uF

——6———— auoio out

Fig. 5. The PM200 becomes an FM subcarrier decoder with three mods and a few external
parts. Use your ear or an rf signal generator to tweak it into operation. Forget the input
bandpass network if the receiver already has a high-pass filter for subcarriers.
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Fig. 6. Everything but the charger/dc supply should fit in a
small box. The PC board already has a hole in it for 6/32
hardware. Mount it on a fiber or plastic standoff.

nection. You'll need a nomi-
nal 24 to 26 V dc supply at
slightly more than an Amp.
Don’t expect very hi-fi
sound at all.

Subcarrier hunting can
be fun. I've discovered
some really weird stuff as |
dial up and down the band.
The list of sources in Table
1 is a good start. So is this
project when it comes to
jumping into vyour first
home-brew TVRO gadget.
Because so many subcar-
rier frequencies are used,

Pw300

you almost always can use
another decoder. We've
just scratched the surface
of what soon will become
that “big database in the
sky.”

The time is right for you
to join in the fun of re-
ceiving TV from space. If
you have a question regard-
ing the topics we cover
here, feel free to drop me a
line (letters only, no calls
please). Sorry, | can only
answer mail that is accom-
panied by a SASE. IR

SIGNAL CIRCUIT

SOUND
MAA00IA
(PM200)

Fig. 7. The PM200 with its companion audio amp form the entire sound section for an RCA XL-100 TV . . .

P8103-2
26v P (R
7wy

Ra208
| I %5 | [ |
[ 2meo00 __J

TONE

JUST A FEW OF THE MANY SUBCARRIERS
ON SATCOMS 1 AND 3R
Transponder Subcarrier Program
3WGN 5.58/5.76 SMN Pop Music Network
L & R stereo
5.94/6.12 SMN Country Music
L & R stereo Network
6.30/6.48 WFMT fine music
L & R stereo
7.695 Seeburg lifestyle music
mono
6 WTBS 6.2 UPI Newstime pic and
slow scan audio
7.4 Woman'’s Channel pic
slow scan and audio
7.4 JISAL easy-listening
music
8 CBN 5.58/5.76 Adult contemporary
L & R stereo music EST
5.94/6.12 Adult contemporary
L & R stereo music CST
6.30/6.48 Adult contemporary
L & R stereo music PST
7.56 News
11 MTV 5.80/6.62 Music Television Pop
L-R&L+R Rock
stereo
Or listen to what Bob Cooper calls “Good Morning Siberia”
on the Russian polar orbit Moiniya birds. Look for a signal
near 3895 MHz (transponder 10). Then tune your subcarrier de-
tector to 7.5 MHz for an earful!

120%

{ 2000

22

<
4700 l +
SOUND
[ — outpuY oureut I “
1 MANOOZ A e | '
——(t2 &— (L3
Lz-v >4 T — ;£
—_— ) — —_——,,—— e — — ) R3ar
820

and a cheapo

satellite receiver! Don’t expect anything but soup-can quality. Your best bet is to skip the XL-100 power amp and simply
feed pin 8 on the PM200 through a blocking capacitor to a good amplifier.

60 73Magazine » May, 1982



MICROWAVE TELEVISION
SUBSCRIPTION TELEVISION

3k ok ok oKk ok ok K ok ok sk ok ok ok ok ok sk ok 3k ok 3 sk ok 3k ok
MICROWAVE TELEVISION
EDUCATION MANUAL $16.25

Our updated manual includes microwave con
epts, antennas, and downconverters Inciudes
elailed schemalics aad P C board iayouts

SUBSCRIPTION TELEVISION
EDUCATION MANUA $14.

Two scrambling & uecodlng systems are
explored in depth Signal capture and modifica
lmnI technigues are presented for educational
analysis

AMATEUR MICROWAVE
RECEIVER SYSTEM $169.95

Continuing n the hui quality and erformance
that you ve come to know in the h\ RIl this re
cewver has a new design and increased gain

INFORMATION PACKAGE ON ALL
VIDEO PRODUCTS AND KITS $2.00
ORDER INFORMATION:

VISA MAST

ABEX

P 0 Box 26601 -G w114
San Franctsco. CA 94126-6601

sk 3k 3k 3k 3k 3k 3k 3k % % 3k 3k 3k % % % 3k 5k %k % % 3k 5k % % %

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
Iites!: HBO, Showtime, su-
per stations, sports and
movies worldwide

We don't just
sell information!

From offshore oilrigs,
data links to hotels
and backyard instai-
lations, we wrote the
book. Constantly up
dated, our 94 Page
technical information book and catalog gives you all
% the facts. inexpensive dishes, feeds, telem
etry software. kits and more. Recorn-
mended reading by NASA, The Office
of Consumer Affairs and quality com-
"3 p§mes like Rockwell/Collins Send
)
$7.95 today caL v 309

24-hrs, C.0.D. Hotiine
(305) 339-7600

°SPACECOAST

RESEARCH CORPORATION
P.O. Box 442-D, Altamonte Spgs. FL 32701

We Manufacture
Hardware!

SATELLITE TVRO

RECEIVER COOKBOOK

* Build a good, solid understanding
of satellite receiver technology

* Step by step guide of each stage

* Complete theory, schematics, and
construction details.

TVRO RECEIVER KIT

* Pre-assembled, tested RF section

* No complex alignment or special
test gear required

* Ultra-low cost/high performance

* Designed from cookbook circuits.

$9.95 .. ... iiiiiiiiiiinans Cookbook
$15995 .............. Cookbook plus Kit

Send to

NORTH COAST MICROWAVE
PO Box 5663, Cleve., Ohio 44101 107

~See List of Advertisers on page 130

UPDATE YOUR

VISA and Mastercard welcome

HAMSHACK

*Beautifully styled
*Sturdily constructed
*Angled rear shelf
*Completely sanded & drilled
assembles with a screwdriver
*Tuning controls at your fingertips
for ease of operation — great for contests
*Adds a professional touch to hamshack

radio equipment not included
$200.00 F.0.B. Stow, Ohio
(In Ohio, add 5Y2% sales tax)

write for brochure

W-F PRODUCTS

P.O0.BOX 1578 STOW, OHIO
PHONE: (216) 678-9203 128

OUR GUARANTEE

VIDEO STABILIZER KIT AMATEUR KITS

2300 MHZ CONVERTER KIT $35.00

nea PC Brd | SELECTIVE PREAMP $44.50

Py VARIABLE POWER SUPPLY 3249

0 DELUXE 2300 MHZ CONVERTER KIT 393,96

(L T [, 12V STATIONARY POWER SUPPLY 32496
MODEL TMVS-1RF KIT KD-44 DISH KIT $54.95
KD-22 DISH KIT. $24.50

TEXAS MICROTRONICS

P.0. BOX 14116
ARLINGTON, TEXAS 76013
817-860-5440 328

TERMS: COD, MONEY ORDERS BANK CARDS

. Systems”

STAR VIEW MODEL 12K
e Complete System

e Easy to Install
* Reasonably Priced

*UPS Shippable
Weight 125 Pounds

*More than 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:

$2795.00

¢ Azimuth Elevation Mount
¢ 24 Channel Receiver
*120° Low Noise Amplifier
sFeed Horn
«Cables & Connectors
*No Modular Included
(May be ordered separately for $79.95)

Available through your local Craig Star View dealer ® Call or write for information ®
Dealership inquiries welcome ® Price subject to change without notice.

H&R COMMUNICATIONS, INC. subsidiary of Craig Corp.

Call 800-643-0102
o850 or 501-647-2291

Route 3, Box 103G
Pocahontas, Arkansas 72455
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{ 'Your ofvn satellité—
\ TV system for$2,586.*°

10 FT. PARABOLIC
What the system will do:

You can receive up to 60 channels of T.V. direct trom sat
ellites to your home receiver. Movies, sporting events,
religious programs. other T V. stations. and much more

I What the system Includes:

‘ 1. 10 ftfiberglass dish made of retlective metal bond
|

|

with fiberglass. Weather-resistant and virtually mainten. |

ance-free. Dish comes in 4 sections
2. Single pedestal heavy duty polar mount tor extra
strength and installation simplicity: easy satellite to
satellite adjustment
3. Four pole rotator mount for more stability. square
tube legs and rotator included
4. All aluminum LNA mount and horn holder for ac
curate aiming ot LNA. All aluminum. weather-proof LNA
| cover
5. Drake ESR-24 Receiver or Auto-Tech Receiver. Your
choice. Down converter located at the dish
8. Amplica or Avantek LNA 120°
7. Chapparel Feed Horn tor unsurpassed quality.
8. All accessories included

ALSO 13 FT. PARABOLIC DISHES
Complete Systems,
Receivers,

Antennas, LNA’s
& Accessories

CALL US TODAY!
l 901-795-4504

TENNESSEE ELECTRONICS .- 109
P.O. BOX 181108
MEMPHIS, TENNESSEE 38118

Take it from Mainerd...

“you’ll have

in town!”

matched pair in town.

and loads.

4 ,@»’

APPLIED INVENTION

THE SOURC E FOR SOLID STATE / STATE-OF-THE-ART

best matched pair

Matching your antenna and transmitter
requires the accuracy of our 1000-A RF
Wattmeter for serious DXing. Trimming your
antenna for the frequency you're working
ensures you'll get maximum power out and minimum
reflected power back. Get more reach with the best

You can depend on Dielectric,
THE MAINE SOURCE “for

&-year-warranted RF productg
quality meters, couplers

GaAs FETS by MiTsusBiSHI

VHF through 18 GHz
MGF-1200 {0 2508 NF at 144 MHz
MGF-1400 (25K273) MGF1402 (255G
1412 (25K275) TESTED and el AKTRR S e
08B 1pRICEE T oW P
1403 (7 Gal\s‘: NE\N VOV Vel tow Nose amp )
NF sorted - call for data
1801 (2 ~oar9) (150mW finear PO at 10GHz

Microwave Modules

MITSUBISHI X BAND Hybrd Integrated Crcuits with
Drelectric Resonator (0 12MHz/*C) GaAs FET Oscillators
FO-1010X 10 4 GHz. 15mw out, UER1 D0 Flange $37 75
FO-1210Y - 1% 50r 12 0 GHz. UER1 20 Flange $37 75

FO-UP11KF Heterodyne recewver, 10 468 GHz LO
Shottky mixer, high or low injection $34 25
All modules tuneable + 150 MHz, oscillators can be
ophically FM'd with IR {suggest LD27 1 below
X Band Horn antenna {15dB UER 100 WR190 Flange) $16 00

Components

NEW! RETICON R5620 digitally programmed Universal Active Filter
Swilched capacitor type NO esternal components 16pin DIP $12 00

VITRAMON 7800 Microwave Rated caps lor bypass/couping
7802P7G02 071 4GHz  7800P7GO4 13 - 2 6GHz
7800P7GOt 26-42GHz 6 for $5 00

VOLTRONICS uilra-miniature shuttle caps and HI Q prston cap:
Shattle  CP20 1-25pt CP100590p  $319
Piston ET9Q 06-9p/. Q = 5000 @ 100 MHz  $3 41

SOLDER-IN DISK CAPACITORS for VHF-UHF bypassing
RMC JF series 100, 220, 470, 680p! 10 for $2 50

OPTOELECTRONICS from MITSUBISHI and SIEMENS
MITSUBISHI ML3001 LASER DIODES 3mW at 830 nm CW
30mA threshold. built ;v monitor $200 ea
SIEMENS: LD27 1 tugh etticiency IR LED. 15 mW $0 75
BPW 34 last large area PIN detector $3 00

THERMOELECTRIC HEAT PUMPS tor temperature control
MELCOR FRIGICHIPS $21 - $38 Call tor data

MINIMUM ORDER  $5 00, ADD POSTAGE & HANDLING
$3 50 on Modules (UPS) $2 50 on other tems
N Y STATE RESIDENTS ADD 6% SALES TAX
SEND S A S E FOR CATALOG

SATELLITE TELEVISION FEED HORN

04 MADE FROM 0508 BRASS

Used with a PARABOLIC OISH having a focal length to
diameter ratio (f/0) .3 to .45

Frequency range 3.30 GHz to 4.90 GHz

Fits a standard CPR 229 flange on the LNA

Introductory offer: $30.00 Postpaid USA

Mastercard - Money order - Cashier Check

For 2n additional charge we will adapt this feed
horn to your LNA

FRIEDSAM TV HARDWARE
P.O. BOX 311
112 WEST MAIN STREET
MARSHALLVILLE, GEORGIA 31057
912-967-2828 » 116

R.D.2 ROUTE 21  HILLSDALE, NY 12529
518-325-3911 7

Call us for more information and the name of
your nearest dealer.

] We're a Courage Center
! HANDI-HAM supporter.

- New England integrity and craftsmanship 17
... as traditional as Maine Lobster.

DIELECTRIC COVIMUNICATIONS

A UNIT OF GENERAL SIGNAL
Raymond, Maine 04071 USA / 207-688-4888 [ 800-341-9678 /| TWX 710-2329-6890

©1981 Dielectnc Communications

Enjoy Satellite TV Now

Better than Cable TV —CQOver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials. FREE movies. sports
and Vegas shows —worldwide. crystal clear
reception connects to any TV set Big(8x 11in.)
book loaded with details. photos. plans. kits —
TELLS EVERYTHING! Satisfaction Guaranteed

Send $7.95 TO0AY! Add $2 00 for 15t class {ar mail) or call
our 24 hour C O D rush order hine {305) 862-5068

GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

ONS, INC.

COMMUNICAT!

PRESENTS
SCEPTOR'S MODEL 300

Satellite receiver with downconverter

and new
SAT-TRAC meter circuit
*Fully tunable *‘Tune—scan

‘Inverted video *Tunable audio
‘Power supplies *Remote control

Complete Systems Available!
DEALERS and DISTRIBUTORS

P.0.Box 425 NEEDED! Je1

808 1st Avenue
Rock Rapids, lowa 51246 (712) 472-2213
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RF POWER

ONE BILLION WATTS
IN STOCK

Your One Stop Source for
RF Powers Tubes and Transistors

FATHER'S DAY SPECIALS
33007 $100.00 5894B $ 55.00
35007 95.00 61468 7.95
3-1000Z 350.00 6146W 14.00
4CX2508 59.00 8643 85.00
6LF6 6.00 8873 215.00
6MJ6 6.33 8874 215.00
12BY7 2.55 8875 215.00
5728 39.50 8908 12.50
BI1A 11.00 8950 9.95
RF TRANSISTORS

2-30 Mhz

RF23 RF13 (RFG] 50w 125V 14.00
{Premium Replacement for MURF350 & MIRF450A)
RF43 RF33 (RFG] 70W 12.5V 16.00

{Premium Replacements for MRF355 & MRF455A)

CD2545  (CTC) 50W  12.5V Flange 24.00
SD1451 1SSM) 60 12.5V Flange 15.00
SD1076  (SSM) 80w 12.5V Flange 19.88

RF85 (RFG]  80W 12.5V Flange 18.50
MRF458  (MOTO)] 80W 12.5V Flange 19.88
VHF

150-175 Mhz

B30 12 {CTC)  40W
2N5591 (SSM) 25w 12.5V Stud  10.50
2N6063 1SSM) 25W 12.5V Stud  9.95

2N6097 (SSM} 40WPNP 12.5V Flange 15.95
MRF247 {MOTO} 75W 12.5V Flange 33.00
SDI416  (SSM)  70W 12.5V Flange 31.00
RF13,RF23also replaces 2N6084-MRF224 14.00

12.5V Stud 16.00

UNF

450-512M11Z

2N5946 AN 1ow 12.5v Stud 12.95

MHWT710-2 (MOTO} 13W 12.5V Module 19 59.00
db Gain

CM60-12A (CTC) 60W 125V  Fiange 42.95

MINIMUM ORDER $30.00

CALL TOLL-FREE 800-645-2322
(N.Y. State 516-536-8868)

Include $3.00 for U.P.S. Charges.

Dual Stage Microwave Preamplifier
wave receiving system to improve the
noise figure and system gain.
3.5 dB noise figure
22 dB gain
30 ma current [N 4‘
Zener regulated \ o 4
Interface cables included
90 day warranty

Install the Ampire 2001 in your micro-
2.0 to 2.6 GHz band
A
12 to 18 vdc NEW
Diode protected
Fully assembled, NOT a kit!

Ampire 2001 .. .. 1129
Ampire 2000N .. .. 3149*
Shipping: USA .. .*2°° Foreign .. *10°

TEM Microwave Corp

Memem| 22518 - 97th Avenue No
— Corcoran, MN 55374

612-498-8014 ~135

R F Gain, Ltd.

100 Merrick Road
Rockville Centre,
New York 11570 -+

TWX 510-225-7508

MICROWAVE ANTENNAS &KITS

« MICROWAVE DOWNCONVERTERS
« PARABOLIC ANTENNAS

« MICROWAVE PRE-AMPS ™™~

« HEAVY DUTY TRIPODS

« MICROWAVE PARTS & COMPONENTS

Your source of supplies for the fastest growing fieid
of communications. Here is a low cost entry into the
fascinating area of microwave technology. We offer
a complete line of antennas, receivers, pre-amps,
power supplies, etc. Call or write for details.

DATA SERVICE CO.
3110 Evelyn Street

Roseville, MN 55113
612-636-9469

» 346

WE MANUFACTURE:
PARABOL IC DISHES
POL AR MOUNTS
DEMO TRAILERS

LNA HOLDERS

AUSTIN C. LEWIS

SATELLITE TV SYSTEMS

“"COMPARE OUR QUALITY, PRICES AND SERVICE!"
MOTORIZATION SYSTEMS

ALUMINUM HORNS

WESIOCK
WASHBURN ALLIANCE
KM ATV
AVANTEK CABLE & CONNECTORS
GARDINER SWITCHES & HARDWARE

CALL, WRITE OR #7 FOR OUR LATEST BROCHURE AND PRICES,
LEWIS CONSTRUCTION CO 452

$55 Off!

ALLIANCE
Dual-Speed
ROTOR

ALLIANCE HD-73 Dual-Speed rotor for Medium
sized Ham antennas. Strong aluminum construction
with hardened-heavy pitch steel gears & 100 ball bear
ings. Rated for up to 10.7 ft? wind load area & 1000 Ib
vertical load. 450 in/ibs starting torque. Mounts In
tower, on tower or mast; accepts 1%"-2%" 0.D. mast
Rotates at (1) RPM for moving over a large arc or slow
for peaking signais. Automatic brake system, large 3

meter, calibrated S-W-N-E-S in 10° increments. Black
case, brushed aluminum front panel & bezel. 17 Ibs

Regular $154% - Sale Price $99%

Order direct from this ad. Send Check or Money Order.
For prompt shipment, Call TOLL FREE and use your
MASTERCARD or VISA; COD orders accepted. Allow $7
for UPS shipoing charges in the 48 States

AMATEUR
ELECTRONIC SUPPLY -

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater FL ®
Orlando, FL ® Wicklitfe, OH  Las Vegas, NV

B ALL-STEEL, ONE-PIECE

B ACCURATELY MACHINED

W 84> " OVERALL DIAMETER
WITH MOUNTING RING

Write for quantity discount

PARABOLIC DISH

B NO WARP, CHIP, OR DELAMINATION
MOUNT
AVAILABLE

DAKOTA MICROWAVE

K4GGC P.O. BOX 100

901-784-2191 HUMBOLDT, TN, 38343 P.0. BOX 27002

GOLDEN VALLEY, MN 55411 AT

MINNEAPOLIS MN.

IN BUSINESS AT THIS LOCATION SINCE 19647
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Omni-Gain: A Collinear

Mike Collis WA6SVT
7808 Danvers Street
Downey CA 90240

his antenna is a coaxial

collinear with 9 dB gain
over a dipole. The pattern is
omnidirectional and works
well for both ATV and FM
service. While building the
Mount Wilson ATV repeat-
er, | explored an antenna
system that would give om-
nidirectional coverage and
have as much gain as was
practicably available. An-
other consideration was en-

-JACKET

TIN ALL OF
THE SHIELD

Fig. 1. Coax connection.
64 73Magazine  May, 1982

for 70 and 23 Cm

— coax comes alive

vironmental problems such
as extremes of temperature
and icing.

Commercially-manufac-
tured antennas are avail-
able for the 432-MHz band
even though their price tags
are high. There are no com-
mercially-manufactured
gain vertical antennas for
the 1241-MHz band. | need-
ed antennas for both the
repeater input of 434 MHz
and the output of 1241
MHz; since | did not want
to spend a bundle on the
432-MHz antenna, | decid-
ed to home-brew it.

The antenna is in the col-
linear family with its ele-
ments made of RG-213 coax
stacked one on top of the

other. The main elements
are Y2 wavelength and can
be calculated from the for-
mula 5904 divided by the
frequency in megahertz
(equals element length in
inches). The next step is to
find the velocity factor of
the coax that will be used. |
chose RG-213 as it has a
good tight shield and a con-
stant velocity throughout
its length. RG-8A/U can also
be used as long as it has a
solid dielectric and tight-
knit shield.

The last step is to multi-
ply the element length by
the velocity factor (.66 for
RG-213) to yield the actual
length; in this case, 8.9
inches for 434 MHz. This

rCALCULATEO LENGTn‘-‘

o

Lv UNCUT LENGTH——

b

Calculated Length

434 MHz 1250 MHz
Y4 whip 6% 2"
Vs element 4" 1%
24 element 8-7/8" 3

Fig. 2. Coax preparation.

formula can be used for any
frequency and coax.

Elements are transpose-
connected at the end of the
half-wave elements so that
the phase of the signal is
180 degrees out of phase
from the other end of the el-
ement. See Fig. 1. As the sig-
nal travels up the elements,
less signal reaches the top
because of radiation, so
more elements are used to
get the same gain, as with
stacked dipoles but without
the complicated phasing
harness. A quarter-wave
element is used at the top
and bottom of the array to
match the 52-Ohm feedline
at the bottom and the whip
at the top of the antenna.

If 6 dB is desired, 8
elements can be used, and
16 are used for 9 dB. A
slight downtilt of the pat-
tern can be obtained by cut-
ting the elements three per-
cent shorter. (Downtilt is
desirable if the antenna is
to be installed on a moun-
taintop.) Any small amount
of vswr can be minimized
by the quarter-wave stub
and trimmer capacitor in



the matching decoupling
section.

Construction

Add one half inch to the
calculated length to allow
for exposing the center con-
ductor so it can be con-
nected to the other ele-
ment. See Fig. 2. Cut the
jacket, shield, and dielec-
tric with one cut. A sharp
knife or X-acto® miter saw
should be used to make the
cut. After all the elements
are cut to length, then cut
the jacket back three-
eighths of an inch and tin
both the center conductor
and shield using a 25-Watt
iron—too much heat will
melt the dielectric.

Now that all parts are
tinned, solder the parts to-
gether with a maximum of
one-eighth-inch separation
between elements. After
completion, check for
shorts by visual inspection
as the antenna is at dc
ground. Excess flux should
be scraped off, but do not
use any chemical flux re-
mover as it can contami-
nate the dielectric. The
whip on the top is con-
nected to both the center
and shield. The matching
section is a quarter-wave
coax stub shorted at both
ends and a piston trimmer
capacitor. See Fig. 3.

Tune-Up

Adjust the trimmer for
minimum vswr. If the min-
imum is at one end of
the trimmer, then adjust
the spacing of the stub
to feedline distance. One-
eighth inch is normal for the
spacing.

Housing

The antenna is housed in
PVC pipe. The heavy wall is
the one to use and it is also
known as schedule 40 PVC.
One-inch diameter can be
used for either the 1241-
MHz model or the 434 mod-
el, but if the antenna is to
be mounted as a free-stand-
ing antenna, the 434-MHz
housing should be tapered.
This can be done with %-

~8ee List of Advertisers on page 130

174 WAVE
ELEMENT
WHIP

TOP IS SHORTED

1/4 WAVE ELEMENT

1/2 WAVE ELEMENT

| 172 wave ELEMENT

JOHANSON
TRIMMER

1/4 WAVE
sTuB

FEEO LINE

TYPE N
CONNECTOR

Fig. 3. 8 elements =6 dB. 16 elements =9 dB.

identical to the one used
for the visual transmitter

inch, 1-inch, and 1%-inch
pipe. The pipe may need to
be heated to make a better
fit. Pipe caps are used to

Fig. 4. (a) Omnidirectional
pattern. (b) Cardioid pattern

and the results have been
good.

Acknowledgements

I would like to thank Jay
N6BDT for his help in test-
ing the antenna, and also all
others who helped me in
this endeavor.ll

keep the rain out of the
housing and the bottom
should be open so it can
breathe. The antenna can
be mounted one half wave-

length from a mast for a | Introducing 0
cardioid pattern and the A Whole New

gain will increase 2 dB over | \world Of

that of an omnidirectional Capability For

pattern. See Fig. 4 for the

patterns. Your Repeater 000 O

Conclusions

Construction time is one
to two evenings. Take your
time and you will have a
better working antenna.
The 434-MHz version has
been in use for one year
now on Mount Wilson and O

has survived all four sea- The RC-850
sons from 100 degrees heat | Repeater
to snow and ice. Many of | Controller! O

these particular antennas in
Los Angeles and San Diego

have been built and used odvanced =
with the same results as | Qc computer
have obtained. Recently, a connos
second 1241-MHz version 10816 Northridge Square  .-124

Cupertino.CA 95014
(408) 253-8085

was installed on Mount Wil-
son for the aural transmitter

.acc =T
conn HEEEEED -

FLEXIBILITY, SECURITY-Remote
configurability with non-volatile
storage of command codes, ID and
tail messages. tone characteristics.
timing.and more

QUICK, EASY, SECURE AUTOPATCH
Store/forward patch plus two
autodialers

O FLEXIBLE LINKING-Supports

synthesized remote bases

O VOICE RESPONSE TELEMETRY

Meter readback with natural
sounding synthesized speech lets
you monitor your site. gives
users diagnostic information
about their signais

SOUNDS GREAT!-Audio processing
with delay line to mute squelch
tail and tones

GROWTH POTENTIAL - Expandabie.

upgradable to preserve your
investment

LOW POWER ... EASYTO

INTERFACE . .. AND MUCH.
MUCH MORE!

Call or write for detailed specifications
on the RC-850 Repeater Controller.

on the ATV repeater. It is
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WE’RE ROLIN ...
IN CRYSTALS!

2 Meter Crystals — 83.95 each
(10 or More — $3.50 each)

Quick Delivery

Rolin Distributors

P.O. Box 436 Department 7
Dunelien, N.J. 08812

201-469-1219

Precision Cut Land Mobiles Available

We Stock Crystals For:

Clegg Drake lcom
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(Custom Crystal Orders Accepted.)

i The First, The Best,
and Quality that Lasts

Mini-Terminal

1

Filter Hi

!
|
|
!
]

MinTormin

|
|
|
I
|
|

All in one package—CW, RTTY, ASCil send/receive and
hard copy capability for under $300. Unbelievable, but
true! Again, Kantronics puts all the features you want
in a single unit: The Kantronics Mini-Terminal.tm

You send CW with your key or keyboard, and the Mini-
Terminalt™ converts to RTTY or ASCIl. Mini-Terminalt™
also reads all incoming CW, RTTY, and ASCIl messages
and reads out on a bright green 10-digit display. For
hard copy simply attach any Centronix compatable
printer, such as the Epson MX-80 or the Paper Tiger, and
watch the Mini-Terminalit™ do the rest.

A complete code reader and RTTY terminal, with
printer compatability all in one package only
2'2"x5"x5%". Get all you can for your doliar; get the
Kantronics Mini-Terminal.tm

See your local Kantronics dealer, or contact

K Kantronics

L (913)842-7745 1202E.23rd Lawrence, Kansas 66044
T I B BN TS IE E IEm
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QUALITY
DISCOUNT

parts _at
PRICES!

4 CHANNEL 8 TRACK

/);)HOIE UNIT ;

BRAND NEW UNI

4PDT RELAY

< 14 oin style
* Jamp conlecis
+24votigc o
120 voitac
+ Used but 1ully tested

$1.70 EACH
specily coil voltage
'\AIG!OiAt‘"'lFiA_VA!L_fB;E
MINI SIZE
BUZZERS
/A 16 10 3 volts 75¢ ea
m” WITH WIRE LEADS
‘bto 3 voits 75¢ea

@

BLACK PLASTlC
CASE = 7=u

163 70293 !

'N 5

BOARDS . . FRONT AND BA

F LS NOT INCL J. .
.2 ER CASE

0 WITH PIN TERMINALS

3 to 7 voits
WiTH PIN TERMINALS
« 75¢ each

MITSUMI .
MODEL UES-ASSF
VARACTOR UHF TUNER

i
# $25.00 each
10 tor $220.00

I3
T®e; 40 PAGE

COMPUTER
GRADE
CAPACITOR

1700 mtd. 150VDC S2. Oq
2 1/2" DIA X 4 3/4™ HIGH

3,600 mtd.
40VDC FB:

6,400 mfd.
60VDC

1
18, 000mfd 75VDC $4.00
2 172" DIA ¥ & 1/2" HIGH
20 000 mtd 25VDC

JOYSTI CK

PFE ISION

DEVICE
(NTA[NS

50K CEN
PPy

$ 4 75 each

FLAT LEVER
MINI-TOGGLE _
SPDT (ON-ON)

$1.00 EAcu ) l.
10 for $8.50 1
10D for $7500 ¢

SEND FOR NEW 1982 v

CATALOG ¥ve®

STANDARD Juuaoq
DIFFUSED
RED
GREEN
YELLOW

FLASHER LED V4

5 VOLT OPERATION
a JUMBO SIZE ﬂ

’BI POLAR LED

SUB MIN! LED

.079" X .098
20mA at 1.75v

5.000m1d.75 VDC $4.50|=

4 3/8" HIGH
45.000mtd. 25 VDC

72,000 mtd. 15VDC

CLAMPS TO FIT CAPACITORS $0¢ a0

SUPER SMALL

ANNON XLRA-3-1

.| CONNECTOR
G 3

MO

ECTOR
$2.00 EACH
10 tor $19.00

BLACK LIGHT
(ULTRAVIOLET)

) M.
.E. % FuT58L $2.50 each

PHOTO-FLASH
N 3179 MFQ :}?OV
A o i

750 MFD 330 Vv
PHOTO FLASH \.&
27 MigH X1 17w DIA [y 57

FOR $11 &>

—

TRANSFORMERS

120 volt
primaries

6 VOLTS at150 mA  $1.25

500K LINEAR
| SLIDE POT
27 NG

[t

12 V.CY at S500mA  $2.50
16.5 V. at 3 AMPS  $6.50
18 VOLTS at 350 MA $2.00
18 VOLTS at 1 AMP $4.50

] 25.2 VCT at 2.8 AMP $5.50

2" ALLIGATOR CLIPS e

7 clips tor $1.00y
100 clips for $12.00

“cm MRF 901
MICROWAVE
TRANSISTOR

500 clips tor $50.00 &7~ 5 S

$2.50 EA,

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

P.O. BOX 20406

Los Angeles, Calif. 90006

(213) 380-8000

Mon. - Fri.
9AM

Saturday
-5PM 10AM-3PM

JERMS
* Quantities Limitea
* Min Order $10 00
*Add $2 50
Shipping USA
» Calil Res Aaa6®,
* Prompt Shipping

e .o




PROFESSIONAL AUDIO/VIDEO DIVISION
is areal Ham.

If you're really into Ham, you probably already know
about Harvey. You know that Harvey's Ham Radio Division
offers the broadest selection of equipment and accessories
such as Icom and Yaesu, all backed by Factory Authorized
Service, and over 54 years of experience

We're conveniently located in the heart of mid-town
Manhattan. But, no matter where you live in the United
States or for export throughout the world, when you're
thinking Ham, think Harvey.

ICOM IC-2AT

ICOM IC-SP3

Complete Ham Equipment and Accessories

Ilcom Shure

Yaesu Centurion

KDK Santec

R.L. Drake Daiwa

Astatic Hustler

Pipo Barker & Williamson
Telex/Hygain Unadilla

Cushcratft ARRL Handbooks
Mirage Ameco

Bencher Gilter

Nye-Viking Larsen

Mackay Dymek Radio Amateur Callbook

Ask for Joe Chin, Sal Martinez or Jim Gillespie
ICOM IC-3AT

. 25W 45Mh St NEW YORK.N.Y. 10036 (212) 921-5920

See List of Advertisers on psge 130 73 Magazine  May, 1982 67




Fighting Air Pollution

Bob Rooney W2AET
PO Box 5
Fulton NY 13069

You have broadband di-
poles for 80 and 40 me-
ters and a versatile triband-
er for 10, 15, and 20. All
show a nice 1:1 swr at your
transmitter’s output. No
need for one of those bulky
outboard rf matching units,
right? Don’t answer yet. You
may change your mind af-
ter reading this review of
the family of rf matching
devices known by a variety
of names including trans-
matches, couplers, and an-
tenna tuners

= T,

ANTENNA
TRANSMISSION
LINE

g

h

—

The L-network.

ANTENNA

o - — -

Fig. 3. The T-network.
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—why you need a tuner

The primary purpose of
an rf matching unit is to en-
sure that the output of the
transmitter (transceiver,
amplifier, receiver) looks in-
to its design output imped-
ance, usually 50 Ohms in
today’s equipment. The
matching units available to-
day can transform complex
impedances as high as sev-
eral hundred and often as
low as ten or twenty Ohms
into the 50-Ohm resistive
load that the radio was de-
signed for. But there are
other reasons for using an rf
matching unit. These addi-
tional benefits will improve
your station’s operation

. { i 98 *

RADIO " ANTENNA

T "

Fig. 2. The pi-network.

|

— —

1§

RADIO f

J;__)F

Fig. 4.
network.

ANTENNA

—

Inductive-coupling

even if your rig is already
working into a perfect
match.

Rf matching units often
provide increased atten
uation of harmonics and
spurious signals due to ad-
ditional circuit Q and the
filtering action of many
types of matching net-
works. The degree of this
benefit depends on the type
of matching network em-
ployed, so let’s quickly re-
view the popular types
available from manufac-

1 y !
| J00KKZ: PES

turers and described in
handbooks.

Network Types

The L-network (Fig. 1)
makes up the simplest type
of matching unit, consisting
of a variable capacitor and a
tapped coil. It may be used
in combination with a pi-
network to form a most ef-
fective pi-L matching net-
work. The L-network alone is
frequently employed in the
simplest and least expensive
matching units. The range of

2MHZ

Photo A. Two-Watt QRP solid-state rig on 3.5 MHz without

rf matching unit.

Reader Service for facing page.- 128—



Lightning & Static
Protectors

Don’t hook-up
your coax

without one!

Protects sensitive solid state components in your
equipment from high-surge voltages produced by
nearby lightning strikes, high wind. and static
build-up. Even distant storm fronts are known to
cause damaging surges without warning or time
for grounding.

Models Available: (50 ohms. 200 W
models are most sensitive, best for RCVRS
and XCVR's. 2 kW models designed for amps
All models include Arc-Plug cartridge )
with UHF Connectors
Model LT Protector, UHF-type “'T" connector
handles 200 W output thru 2 meters  $19.95

™ i
The replaceable Arc-Plug™ cartridge. which can Model R-T Protector, handles 200 W output

fire thousands of times. utilizes a special ceramic

v s 1 e thru 500 MHz $29.95
gas-filled tube with precisely tailored firing speed
i ' Model HV Protector, handles 2 kW output
and level, safely by-passing surges to ground. thu 500 MHz $32.95

Standard air-gap devices are ineffective due to

their erratic performance with N Connectors

Model LT/ N Protector, N-type “'T" connector
handles 200 W output thru 1 GHz $39.95
Reptacement Arc-Plug Cartridges
for Models LT §9.95, LT/N $19.95,
R-T $9.95, HV §12.95

Transi-Trap Protectors are the first devices in
the industry designed with “isolated ground.
This keeps damaging arc-energy off the chassis
and routes it directly to ground.

Ohio residents add Sales Tax. MasterCard, Visa, checks accepted. Order by phone or mail.

AiphaDetta Trans:-Trap Protection Systems are designed to reduce the hazards of hghtning-tnduced sufges
These devices, howevel will not preven! fhire 01 damage caused Dy a direct stroke 10 antenna of other siructure

ALPHA. DELA s

P.O. Box 571, Centerville, Ohio 45458 ¢ (513) 4354772 J

JE ILIRUIES

HIGH STRENGTH

FIBERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk's "‘Super Quads” $2.75

®2 3 4 ELEMENT TRI BAND
10 15 20 METER AMATEUR NET FROM $308.00

©®2 3 4 ELEMENT DUAL BAND
10 15 OR 10 6 METER AMATEUR NET FROM $180.50

2-3-4
® 2 ELEMENT 40 METER AMATEUR NET $628.
d 0 METER EUR NET $628.20 ELEMENTS
@ VHF 4 ELEMENT 2 OR 6 METER OR MORE

AMATEUR NET FROM $116.10

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE.

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS, INC

73 Ferry Rd., Chester, CT 06412 ®Telephone: (203) 5265324

SR
SHORTWAVE
ACCESSORES

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out-

side long wire.

Rivals long
wires

$7995 &, 6 9

MFJ-1020 NEW INOOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world
Rivals, can often exceed, reception of outside
long_wire. Unique Tuned Active Antenna mim
mizes intermod, provides RF selectivity, re
duces noise outside tuned band. Also use as
preselector for external antenna. Covers 300
KHz to 30 MHz in five bands. Adjustable tele
scoping antenna. Controfs: Tune, Band Selector
Gain. On-Oft/Bypass. LED. FET, bipolar circuitry
Phono jack for external ant. 6x2x6 inches
912 vDC or 9 V battery for portable use
110 VAC with optional AC adapter, $9.95

59995

MFJ-1040 RECEIVER PRESELECTOR. Improves
weak signal reception, rejects out-of-band sig
nals, reduces image response, 1.8 to 54 MHz
Up to 20 db gain. Low noise MOSFET. Gain
control. Bandswitch. Can use 2 ant., 2 rcvrs
ON-OFF/Bypass. 20 db attenuator. LED. Coax,
phono jacks. 8x2x6 in. Also for XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ-1045, $69.95. Same as MFJ-1040,
less attenuator, xcvr auto bypass. delay control
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both
requires 9-18 VDC or 110 VAC with optional

AC adapter, $9.95
D
m

MOBILE SWL CONVERTERS to hear the short
wave world while you drive. MFJ-304 (369.95)
covers 19, 25, 31, 49 meter bands. MFJ-308
($89.95) adds 13, 16, 41, 60 meters. Two
dual-gate MOSFETS give excellent sensitivity,
selectivity with car receiver. Push button band
selector. Tune with car radio. Plugs between
antenna and radio. 12 VDC. 304 is 5Yax1%x4"
308 is 6'ax1vx5" Free catalog

MFJ- 10 3 foot ¢ coax x with connectors, $4 95

Order trom MFJ and try it. If not delighted
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling

CALL TOLL FREE ... B800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,-a7

ENTERPRISES,

MF INCORPORATED

\ Box 494, Mississippi State, MS 3976

~See List of Advertisers on page 130
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Photo B. Tube-type kilowatt at 3.5 MHz without rf match-

ing unit.

impedances it can match is
limited

The pi-network (Fig. 2) is
the same network used at
the output of many modern
transmitters’ final amplifier
stages. Such a network ex-
ternal to the transmitter can
be added to provide in-
creased matching capabili-
ty. The common pi-network
will include two variable ca-
pacitors working against
ground and a tapped, series
coil. This type of arrange-
ment has the network acting
as a low-pass filter that
serves to reduce harmonic
output. An example of a
matching unit using the pi-
network in this way is the

Drake MN-2700.

The T-network (Fig. 3)
usually will consist of a
combination of two variable
capacitors on each side of a
large tapped coil. This net-
work can match a very wide
range of impedances but
may not provide significant
harmonic attenuation under
some circumstances. Exam-
ples of the T-network in-
clude the famous “Ultimate
Transmatch’”” and many
commercial models avail-
able from a host of manu-
facturers, including the Den-
tron MT-3000.

Inductive coupling (Fig
4), consisting of two coils
air-coupled together and

Photo D. Same equipment as in Pkoto C but with the ad-
dition of antenna matching unit.

70 73 Magazine ¢ May, 1982
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Photo C. Solid-state exciter driving kilowatt amplifier at 3.5
MHz without rf matching unit.

associated capacitors for
tuning, allows a matching
unit to function as a band-
pass-type filter showing
modest attenuation of fre-
quencies above and below
the operating band A clas-
sic example of this type of
unit is the Johnson Match-
box

Test Results

Now let’s take a look at
some of these matching
units in action in situations
where a 1:1 match already
exists between antenna
and transmitter.

Photo A is the display on
a spectrum analyzer show-
ing a modern-design, solid-

state QRP transmitter de-
livering two Watts at 3.5
MHz to a dummy load
Starting at the left (the high
vertical peak along the
border is the analyzer ref-
erence signal and is to be
disregarded), each horizon-
tal scale division is set for
two megahertz and each
vertical division is 10 dB. A
third harmonic can be seen
down about 35 dB just past
center scale at 10.5 MHz
Up further, what appears
to be the fitth harmonic is
attenuated just a bit more
Below the fundamental are
spurious signals appearing
in the broadcast band
(=31 dB) and in the

Photo E. Solid-state transmitter at 21.1 MHz without an-

tenna matching unit.



Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $203.35

« Large. 42" Hx 57" W x 29”D

« Strong groove-construction

* Mar-resistant wood grain finish
» Options, drawers & face plate
¢ For ham or home computer

+» Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 . g9

L Sa——

7N

-~

If you need

—one or hundreds—

¢ high stability
e prompt service
e cost savings

o General Communication
e Industry

e Marine VHF

o Scanners

» Amateur Bands

e CB Standard

s CB Special

L 2

Microprocessor

CRYSTRLS

~ 39 Call or Write

JAN CRYSTALS

P.O. Box 06017
Fi. Myers, Fl. 33906-6017
Al Phones (813} 938-2397

—_—
—

.~ See List of Advertisers on page 130
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look here

call toll free:nights
1-800-231-3057

(TEX. RES. Call Collect 7-10 PM CT,
M.W.F. 1-713-721-7920)

days 1-713-658-0268

YAESU FT1 2395.00
FT902DM 1249.00
FT101ZD Mark 3 749.00
FT208R 708R 289.00ea

Icom IC3AT IC4AT 269 00 ea
IC25A 309.00
IC730 Call
IC2AT 249.00
IC22V 269.00
ROBOT 800A (+ Rebate} 749.00
400A (+ Rebate) 675.00
KLM KT34XA 469 00
KT34A 309.00
144-14816C 89.95
DRAKE TRS 995.00
TR7A 1495 00
R7A 1450.00
AEA CKIl 115.00
CKZ 89.00
MBA-RO 269.00
MBA-RC Cal
ROCKWELL KWM380 2795.00
COLLINS HIS N, Mods
Accessories 10% Off List
KENWOOD Complete Line Cal
AMPHENOL Silverplate PL259 100

SAXTON 450 OLM Open Wire
Ladderline 20¢ ft
BELDEN 9405, 8214, 9258, 8267
9251 RG & A U 45¢C ft

HAL CWR6B85A

Keyboard 875.00
CTZ100 699.00
KB2100 159.00

World Radio TV Handbook

16.50 ppd UPS
HYGAIN TH7DX 349.00
10% Off Curtis, Sherwood, Palomar
BUTTERNUT HF6V Vertical 100.00

TONNA FOFT, 9 EL 2 Meter 30.00

KANTRONIC Minireader 249.00

McroRTTY 249.00

ANTIQUE Rare Tubes Call

MOSLEY Antennas Call
~45

MASTERCARD VISA
All prices fob Houston except where indicated Prices
subgect to change without notice, all items guaranteed
Some 1tems subject prior sale Texas residents add 6
tax Please add sufficient postage, balance collect

MADISON

Electronics Supply
1508 McKinney
Houston, Texas 77010

‘MFJ KEYERS

Uses Curtis 8044 IC. lambic
operation, dot-dash memo- |
ries, weight control, solid
state keying. RF proof.

f 3(;9@*@' 57995

The MFJ-408 Deluxe Electronic Keyer sends
jambic. automatic, semi-automatic, manual. Use
squeeze. single lever or straight key

Speedmeter lets you read speed to 100 WPM

Socket for external Curtis memory, random
code generator, keyboard. Optional cable, $4.95

lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation pro
vides automatic dots and manual dashes

Dot-dash memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.

Solid-state keying: grid biock. solid state xmtrs

Front panel controls: linear speed, weight
tone. volume, function switch. 8 to 50 WPM

Weight control adjusts dot-dash space ratio
makes your signal distinctive to penetrate ORM

Tone control. Speaker. Ideal for classroom

Function switch selects off, on, semi-automatic
manual. tune. Tune keys transmitter for tuning

Uses 4 C-celts. 2.5 mm jack tor power (6-9
vDC). Optional AC adapter MFJ-1305, $9.95

Eggshell white, walnut sides. 8x2x6 inches

MFJ-406, $69.95, like 408 less speedmeter

$4995 -.GTO.

-

New MFJ-401 Econo Keyer N gives you a
reliable, full_feature economy keyer for squeeze
ingle levei or straight key

Has sidetone, speaker, volume, speed, internal
weight and tone controls. Sends iambic, auto
matic. semi-automatic, manual. Tune function
Dot-dash memories. 8 50 WPM. “On” LED. Use
9V battery. 69 VDC, or 110 VAC with optional
AC adapter, MFJ 1305, $9.95. 4x2x3'2

Reliable solid state keying. Keys virtually all
olid state or tube type transmitter

36495

MFJ-405 Econo Keyer Ii. Same as MFJ-401
but has builtin single paddle with adjustable
travel. Also jack for external paddle 4x2x3'2

Optional: Bencher lambic Paddle. $42.95:

110VAC adapter MFJ- 1305, $9.95. Free catalog.
Order from MFJ and try it. It not delighted
return within 30 days for refund (less shipping)
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling

CALL TOLL FREE ... 800-647-1800
Call 601 323-5869 for technical information, or

der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,~47

MF ENTERPRISES,

INCORPORATED

kBox 494, Mississippi State, MS 39762)
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Photo F. Rf matching unit with T-network added to the

equipment used in Photo E.

160-meter band (— 38 dB).
No rt matching unit is in
the circuit. If it were not for
the low power level of this
transmitter, it wouldn’t
meet today’s FCC rules for
attenuation of spurious
and harmonic emissions
Photo B shows a twenty-
year-old tube-type trans-
ceiver operating at the
same frequency and driving
a similar vintage kilowatt
amplifier for 600 Watts out-
put. Notice the second
harmonic near 7 MHz down
about 40 dB, and the third
harmonic down almost 60
dB. Of course, the funda-
mental is about 25 dB
stronger than the same sig-

JCOKHZ R£S

nal generated by the QRP
rig. Again, no external rf
matching unit is used.
Photo C shows the spec-
trum produced by one of
today’s higher-priced solid-
state rigs driving a modern
kilowatt amplifier to 600
Watts cutput on the same
frequency. Note that the
harmonics have been fur-
ther reduced but spurious
signals, generated by the
solid-state transceiver, are
present below the funda-
mental. Although these
spurious signals are down
about 60) dB, there may still
be the potential here for
BCl in neighborhood radios.
Photo D shows the result

/ -10d3r:

\_
M7

Photo H. Solid-state QRP transceiver operating at 29 MHz

without rf matching unit.
72 73Magazine  May, 1982

Photo G. Rf matching unit employing pi-network instead of
T-network, with the Photo F equipment.

of adding an antenna tuner
to the transmitter/amplifier
combination in Photo C. An
already clean signal has
been made “’sparkling
clean” by still further re-
duction of harmonics and
spurious signals. The result
is less spurious signal being
radiated by the kilowatt sta-
tion {with antenna match-
ing unit) than by the QRP
station (without antenna
matching unit). All equip-
ment was connected tc a
50-Ohm dummy load so
that in all cases the swr was
11, with or without the
matching unit.

In Photo E we see a par-
tial spectral display of a

QRP solid-state transceiver
operating into a dummy
load on 21.1 MHz. The hori-
zontal divisions on the ana-
lyzer are now 5 megahertz
each with the vertical scale
remaining at 10 dB per divi-
sior. Around 42 MHz is a
second harmonic down
about 30 dB, with a third
harmonic down 38 dB and a
large assortment of more
significant spurious signals
between 15 and 40 MHz,
down 38 to 45 dB. There is
no matching unit at the out-
put of the transceiver.
Photo F shows the result
of adding a popular an-
tenna tuner incorporating a
T-matching network. A dif-

Photo I. Pi-network rf matching unit added to output of the

transmitter used in Photo H
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BARKER & WILLIAMSON "

VERTICAL
ANTENNAS .

MODEL 370-31

Slim Line Vertical de-
signed for 10, 15, 20 and

40 meters. All traps pre-
tuned. Overall height 21
feet. Can be used with or &
without ground radials.
Model 370-33 — 75 meter
add on kit. 75 and 80 me-
ter operation optional with
model 370-33 add on kit.
Power rating 1 KW-2 KW
PER

MODEL 370-30

Economy model vertical for
10, 15, 20 and 40 meter
operation. High Q factory
tuned traps. Overall height
21 feet. Can be used with
or without ground radials.
Model 370-32 — 75 meter
add on kit. 75 and 80 me-
ter operation optional with
model 370-32 add on kit.
Power rating 1 KW-2 KW
PEP

MODEL 370-34

Radial Kit. Radial Kit for
Models 370-30 and 370-
31 Vertical antennas. All
necessary wire and hard-
ware for two ground plane
radials. Write for more de-
tails and other antenna
products.

~4—— 4-4P

R N

'h-'-k — |

: Barker & Wiliamson, Inc

— . 10 Canal St
Brnistol, Pa. 19007
. 215.788-5581

11

~ See List of Advertisers on page 130

SAVE $830

on TEN-TEC Package Deal

243
Remote VFO

234/214
Processor/mic.

Power supply/speaker

P
645

lambic keyer

444 HERCULES 1.2 kw solid-state Linear

Package Components
546C OMNI-D Series C
255 Power supply/speaker
243 Remote VFO

234/214 Processor/microphone ....

217 500 Hz CW filter

218 1.8 kHz $$8 filter

645 lambic keyer ;
444 HERCULES linear amplifier... 1575.00

Total Regular Price - $3625.00
Package Price - $2795
Yo« Save - $830.00

Other accessories not included in package:
219 250 Hz CW filter (Reg. $55} SALE $ 49.95
1140 DC circuit breaker ....... . . 10.00
209 300w dry dummyfoad .................. 26.00
227 200w antenna tuner (Reg $79).. SALE 72.95
228 200w tuner w/SWR (Reg. $95) .. SALE 85.95
299 Synthesized voice frequency readout. ... 290.00
Limited offer, send Check or Money Order now. For
prompt shipment, call TOLL FREE 1-800-558-0411
and use MASTERCARD or VISA; COD orders 0.K.
Prices do not including shipping charges.

Regular

X

MasterCard |

AMATEUR
ELECTRONIC SUPPLY

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater, FL ®
Orlando. FL  Wickliffe, OH ¢ Las Vegas. NV

" MFJ SWR/ )

CALL TOLL FREE ... 800-647-1800

@IIF

WATTMETERS

MFJ HF SWR/Wattmeter
reads SWR, forward, reflect-
ed power from 1.8-30 MHz.

$4995

MFJ-814

New low cost inline HF SWR/Wattmeter.
MFJ-814 lets you monitor SWR, forward,
reflected average power in 2 ranges from 1.8
to 30 MHz. Read 200/2000 watts forward
20/200 watts reflected power. SWR, 1:1-6:1
Easy push-button switch operation: has power/
SWR, high/low range, forward/reflected push
button switches. SWR sensitivity control
Lighted meter (requires 12V). Rugged alumi
num eggshell white, black cabinet. 6Yax3%ax4Ya"
$0-239 coax connectors, 2 color meter scale

MFJ VHF SWR/Wattmeter/
Field Strength Meters

$0Q95 [~ -
2MF.19-812 T 4o

New low cost VHF operating aids.

MFJ-812, $29.95: Read SWR from 14 to
170 MHz to monitor antenna and feedlines

Read forward and reflected power at 2 meters
(144148 MHZ). 2 scales (30 and 300 watls)

Read relative field strength from 1 to 170
MHz. Binding post for field strength antenna

Easy push-button operation: has forward/re
flected and SWR/field strength push-buttons

Aluminum eggshell white, black cabinet.
44x2"ax2%". S0-239. 2 color meter scale

MFJ-810, $24.95: similar 1o MFJ-812 less
field strength function

MFJ “Dry” 300 W and
1 KW Dummy Loads.

56495 52695

MFJ-262 MFJ-260

Air cooled, non-inductive 50 ohm resistor in
perforated metal housing with S0-239 connectors
Full load for 30 seconds. de-rating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 1o
30 MHz, 1.5:1 for 30160 MHz. 2V2x2'/2x7
MFJ-262 (1KW). SWR 1.5:1 30 MHz. 3x3x13"

MFJ-10, 3 foot coax with connectors, $4.95

Order from MFJ and try it. If not delighted
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling

Call 601 323 5869 for technical information, or
der/repar status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,- 47

ENTERPRISES,
INCORPORATED
ox 494, Mississippi State, MS 39762
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A HAM FIRST...

- Send Perfectly-Timed Code

-Perfect 1:3 dot:dash ratio all the time

- Normal key-down tune-up, no switch needed
- Exclusively for straight keys
- Side-tone Oscillator %

Uses CMOS Digital Circuits

-Grid or direct keying :

3 to 30+ WPM

Assembled and Tested 79.95 Blacksburg Group
Kit 59.95 Box 242

Shipping and Handling 250

Blacksburg, Virginia 24060
703/951-9030 w118

VISA and MasterCard accepted
Virginia residents add 4% sales tax

ASSOCIATED RADIO

8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY—-SELL—-TRADE

ferent distribution of spu-
rious signals results, but no
significant improvement.

In Photo G, we see the
results of substituting an
antenna tuner with a pi-net-
work. Notice how this unit
functions as a low-pass fil-
ter, greatly attenuating spu-
rious signals above about
24 MHz

Photo H shows a close-in
view of a 29-MHz signal
peaked at the center of the
display with each horizon-
tal division equaling 1 meg-
ahertz. Spurious signals are
shown at 27 MHz (—42 dB)
and at 27.5, 305, and 31
MHz

In Photo |, the addition
of a pi-network matching
unit shows about an 8-dB
average reduction in the
close-in spurious signals
(The higher harmonics such
as 58 MHz and above have
been practically eliminated
but are not shown in this
picture.) Without the
matching unit’s effect, this
8-dB reduction in the

strength of the spurs would
have been achieved only by
the reduction of the main
transmitting power from,
say, 100 Watts to about 16
Watts

There are, of course, tun-
er trade-offs for the addi
tional benefits provided by
the matching units. Some
power is lost in the match-
ing unit, but if large-size,
good-quality components
are used in a unit’s con-
struction, these losses can
be held at a few percent or
a fraction of a dB. For por-
table operation, the addi-
tional bulk of another unit
is a consideration, and with
solid-state rigs the need to
do some tuning is another
factor

The result is always a
cleaner signal, however
When the amateur station
is running a kilowatt, even a
spur attenuated 40 dB can
cause problems. In all cases,
a matching unit is a good
tool to control air pollution
in the radio spectrum.

913-381-5900

All Brands New & Recondltloned

] !.f._‘ 3 ‘:J 1 J

'#U '—-‘“’ BRSS]

il Y s i

O

IF YOU DIDN'T GET YOUR COUPONS—CALL US.

SAVE—SAVE —SAVE

VISA*

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.
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$SOTRON ANTENNAS

THE BEST THINGS

come in little packages..
FOR 80-40-20 M’ETERS

NEEDS NO RADIALS OR -
MATCHING DEVICES

ISOTRON 80 ISOTRON 40 1ISOTRON 20
54 INHIGH 31IN. HIGH 17 IN. HIGH

BIG ON PERFORMANCE
SMALL ON SPACE "

X BILAL COMPANY
{303)687-3219
STAR ROUTE FLORISSANT CO 80816

"~ MFJ RF NOISE BRIDGE

-~

Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and expanded capacitance range gives

STAN: REACTANCE

S &

X
MFJ RF NOISE BRIDGE
Mode! MF )2

This MFJ-202 RF Noise Bridge lets you quickly
adjust your single or multiband dipole, inverted
Vee, beam, vertical, mobile whip or random
system for maximum performance.

Tells resonant frequency and whether to shorten
or lengthen your antenna for minimum SWR over
any portion of a band

MFJ's exclusive range extender, expanded ca
pacitance range (% 150 pf) gives unparalleled im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. S0-239
connectors. 2 x 3 x 4 inches. 9 volt battery.

/
/
% ]

you much extended measuring range.

e Exclusive range extender
! capacitance range

¢ Expanded
e Series Bridge

$5995

Order from MFJ and try it — no obligation. If
not defighted, return it within 30 days for a refund
(less shipping). This bridge 1s _unconditionally
guaranteed_for_one year.

To order, simply call us toll free 800-647-1800
and charge it on your VISA or MasterCharge or
mail us a check or money order for $59.95 plus
$4.00 for shipping and handling for MFJ-202.

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see dealer.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information, or-

city factor, impedance of coax; synthesize RF im

der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi.

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762 J

Other uses: tune transmatch; adjust tuned cir-
cuits; measure inductance, RF impedance of ampli-
fiers, baluns, transformers; electrical length, velo-

pedances with transmatch and dummy load.

our Ham Tube
}{leadqlla"te"s !

AND TRADED
BOUGHT, SOLD A
STlxIBEESSSS . HIGH $8$ FOR YOUR TUB

MONTHLY SPECIALS

3-4002 $85.00 68838 8.75
3-500Z 85.00 7380 8.15
4-400A 80.00 7735A 29.50
4CX2508 §0.00 8122 79.50
572B 38.50 8158 10.85
811A 1200 8873 175.00
813 45.00 8874 175.00
81468 8.50 8877(3CX1500A) .. 450.00
63680 495 8908 10.50

E.F. JOHNSON Sockets For 3-500Z & 4-400A @ $8.85
LARGEST EIMAC DISTRIBUTOR—CALL
BRAND NEW **** FACTORY GUARANTEED
TOP BRAND Popular Receiving Tube Types
FACTORY BOXED 75/80% OFF LIST
FREE LIST Available
Includes full line of RF Power Transistors.
Minimum Order $25.

Allow $3.00 Minimum for UPS Charges
40 watt RF power transistor 2N6084-$13.50
Linear RF transistors in stock.

Write or phone for free catalog
TUBES—BOUGHT.SOLD AND TRADED
Premium Prices Pald for EIMAC TUBES

%

Use toll free no.
800-221-0860

COMMUNICATIONS, Inc.

2115 Avenue X
Brooklyn, NY 11235
Phone (212) 646-6300
* SERVING THE INDUSTRY SINCE 1922

«~ See List of Advertisers on page 130

How to locate & cure

RADIO FREQUENCY
INTERFERENCE

TVI — stereo — radio
power line — telephone

$8.95 | ———r
247 ops | S ety CATV — computer
1 illus : -

\

““Covers RFIl from A to Z - atremendous help”
— Senator Barry Goldwater, K7TUGA
Thns timely handbook covers every
type of RFI problem and gives you
the solutions based on practical ex-
perience. Covers interference to TV,
hi-fi, radio, telephone, amateur,
commercial and CB equipment.
Power line interference explained in
detail: how to locate and cure it,
safety precautions, etc. Gives home,
business, industrial RFI sources;
mobile RFI; AC/RF grounds; radials;
CATV and computer RFI; filters.
Written by an RFI expert with 33
years' experience, this well illustra-
ted book is packed with practical
solutions. Sold by the best dealers
world-wide. Get your copy' On orders
to publisher, please add $1 postage/
handling. Write for free literature.

RADIO PUBLICATIONS, INC. Box 149, Wilton, CT.06897 USA

Save Time, Trouble, Money
with W6SAI's Antenna Books:

Low-cost Wire Antennas - tested. all
types. 2-160 m Mmensions, including 3
new bands' “Invisible” antennas. traps.
tuners, teedlines. grounds 192 p.. $6.95

Antenna Handbook - beams to baluns
tunerstotowers Multibandverticals. hor
1zontals. slopers. beam height. location,
gain, radials 190 p. $6 95

Cubical Quads - Quad designs. 6-80 m
Dimensions, gain data. teed & matching
systems, construction 112 p. $595

Beam Antennas - dmensions, beams 6
40 meters, Yagy vs Quad. compact &
tnband beams, matching 200 p. $595

VHF Handbook - VHF antenna design
construction FM theory. operation
equipment Satelhtes. EME 336 p.$6 95
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Dr. Richard L. Schatz WA3GCWY
Box 31A, RD #1
Sugarloaf PA 18249

the German Quad

Americanizing

— the world’s best antenna?

One beautiful day in
June over three years
ago, Joe W3LDV came over
to my house, as he often
does, only this time he had
a special purpose.

“Hey, you love antennas!
Have you read about this
one in the latest issue of
732"

Having a 100-foot tower
with a tribander and phased
two-meter arrays, plus in-
verted vees and various
slopers (not to mention a
Mor-Gain folded dipole), |
did not need any new an-
tennas on my farm!

Such being the case, my
response was “What kind is
it? Have you tried it? Have !
got enough room? Let’s try
it anyway!”

He produced the June,

(FLAT TOP)

THHN # 14
INSULATED WIRE
STRANDED

’_‘I] 3;9‘

l
d b

(;onx FEED /
50 OR 750
l ANY LENGTH
E F

Fig. 1. Basic construction of
horizontal quad.
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1978, issue of 73 Magazine
and we got down to a seri-
ous discussion over cups of
coffee

This article was written
by Christof Janker
WDA4CPK/DF3T) of West
Germany. He described a
big quad that was mounted
parallel to the earth and
which was usable on all
bands. The results he
showed were almost phe-
nomenal. His quad rivaled,
ves, excelled, a two-ele-
ment yagi beam. Joe, an ac-
tive ham for many years
and certainly longer than |
have been, explained that
by the appearance of this
design there was much
promise to its operational
characteristics. We set
about to get halyards into
appropriately spaced trees.

Double-checking with
the formula, L(feet)= 1005/F
(MHz), Joe and | erected a
69-foot-per-leg fairly square
quad as described in Mr.
Janker’s article, using
THHN insulated 7-stranded,
14-gauge wire, and fed it
with a random length of
75-Ohm coax. We used
plastic insulators on the
four corners, tied our hal-
yards to each of these, and
pulled the antenna up (see
Fig. 1). It was fairly square,
but we found out that this is
not critical. For horizontal

polarization, we selected
the feedpoint off one cor-
ner, according to its earth
parallel elevation. The
math said that this antenna
would have its center reso-
nant frequency at 3.6 MHz,
and it did, with no further
ado! At this happy point,
we decided to do some lis-
tening and comparing to
my other antennas. All
comparisons were done
against the following:

1) Inverted vees (80 and 40),
apex at 90 feet, fed from
common coax.

2) Mor-Gain folded dipole
at 60 feet.

3) A 40-meter sloper, high-
est end at 90 feet.

4) An endfed Hertz (130 feet
long) with coupler at 40
feet

5) An 80-meter dipole at 30
feet

6) A Mosley Classic 33 on
top of my tower at 100 feet.

It took Joe and me about
five minutes to determine
that this thing showed su-
perior receive quality to all
of the above except the
beam! Swr was perfect for
80 CW and 40 phone just
the way it stood. Contrary
to Mr. Janker’s statement,
all other bands presented a
very high swr without the
use of a coupler except for
one. The unique feature
was that the noise level was

dramatically less on the
quad than on any of the
other test antennas. My
shack is plagued with night-
time noise levels of an unin-
teresting degree due to
local residents involved in
welding, grinding, and other
“anti-receiver’’ hobbies.
When we switched on the
quad, signals dramatically
quiet were unintelligible on
the other wires
Transmitting tests
showed a constant three
S-units better report on the
quad on 80 and 40 than on
any of the other antennas
(not counting the beam, of
course). As Mr. Janker
pointed out in his article,
there appeared to be no di-
rectivity exhibited on either
band, even though the
antenna is two full wave-
lengths long on 40 meters

We then shortened the
German quad to center res-
onate at 3.9 MHz in order to
try 75 phone, and all results
were identical to the above,
with one sad note: This
length made all the remain-
ing bands useless without a
tuner. But the use of one
provided the same happi-
ness as before —excellent
reports all the way around
the spectrum, beating every-
thing except the Mosley
The beam had about six
S-units on the quad on 10,



Lacue Likes You. . .

WIRE AND CABLE

RG-213

RG-8/U foam, 95% shield

RG-8X foam. 95% shield

RG-58C/U mil spec

RG-59 mil spec

RG-11

450 ohm ladder line 100t rol

4 Conductor Rotor Cable

14 Ga Stranded Copper (50 ft multiples)
12 Ga Solid Copperweid (50 it multiples)
14 Ca Sohd Copperveld (50 ft multiples
8 Ca Sold Aluminum (50 ft multiples

ANTENNA ACCLSSORIES
Ceramics Insulator.
Amphenol PL. 259
Van  Gordon Balun
Center 1nwl
W2AU Balund4 1 or 1 |

B\ Traps 40 thru 10

B& W Traps 80 thru 10

BV 375 or 376 coux switch

B& W 593 cvax switch

BV 595 coax witch

ROTORS

CDE TAILTWISTER
CDE HAM 4
CDECD 45

CDE AR 22

1982 CALLBOOKS
U.S. version
DX veruon

ANTENNAS

Mini Products  Mim Quad
Mini Products C4 Vertical
Butternut  HP8V
Butternut  2MCV
Hustler & Hy Gain

Prices subject to change without notice

Telephane (814) 536-5500

and you’ll like Lacue

2T/t
23 5¢/ft
1.5¢t
lle ft
e ft
19¢ ft
31025
S¢. ft
cft
Teft
5¢ ft
6¢ft

65¢ en

T5¢ ea

$4 50

$5.50

$13 25

$25.65 por pair
$25.65 per pur
$19 2

$17 95

122 50

3238 25
$170 30
$ 9255
$ 5145

$14 95
$14.05

$127.95

$ 5500

$ 99.50

$ 27.50

call or write for
big discount price

Houm Mon -Sat. 10 AM-6 PM: Tues. & Fri. 'til 9 PM

102 Villuge Street
Johnatown, PA 15902

LACUE COMMUNICATIONS ELECTRONICS

i

10 memories, “Fist Fixer.”

MF} CW COMPUTER INTERFACE

m

TRANSNIT

wooeL
wr-1310

sowen arCeIve

noy @ &) ®

"TRS-80* I, Il OWNERS: |

Send and receive CW with MFJ’s new CW transceive pro-

gram and interface. Just plug-in interface, load program and

operate. Gives you Tri-Split screen, 3295 character buffer,

All you need to
send and receive CW.

95

*TRS 80 1s a
registered trade

TRS-80 Models | and Il CW Transceive pro-
gram and interface lets you send and receive CW
No modifications to rig or computer

Tri-Split screen for receive, transmit, message
index. On screen transmit/receive "'LEDS”, trans
mit speed indicator, “Fist Fixer

TRANSMIT: 3295 character (or more) bufter
Preload buffer while receiving. Transmit when
ready. Ten 199 character memories. Repeat/link
memories. Erase character, buffer, screen. 12-55
WPM. Store 2200 characters for group practice.

RECEIVE: Adjustable “Fist Fixer” helps to copy
poorly sent CW. Self-adjusting to 100 WPM. Re
turns to receive when fransmit butter is empty.
Store up to 5 screens of received CW

HARDWARE INTERFACE: Plugs between ng
and computer. Noise limiter, 4 pole active band
pass filter, post detection filter, tracking compa-
rator. Keys tube or solid state rigs. Tuning, trans

Qit ON LEDs. 6x1%x3 inches. Aluminum cabinet

mark ol Tandy
Corporation

RF shielded. 9-18 VOC or 110 VAC with optional
MFJ-1312 AC adapter, $9.95

Requires TRS-80 Model | or Il with at least
16K. Program supplied on cassette tape

Order from MFJ — no obligation. If not delighted
return within 30 days for refund (less shipping)
One year unconditional hardware guarantee

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $99.95
plus $4.00 shipping and handling. Order MFJ-1210
for TRS-80 Model | or MFJ-1212 for Model Ill

Enjoy CW. See dealer or call MFJ today

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside

continental USA and in Mississippi a7
MF ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762 )

EARTH STATION OWNERS & DEALERS:

nEr:

You’ve got terrestrial interference...

or filter it.

your specific problems.

Products include:

Dealer.”

MiCROWAVE riltex COMPANY, iNC.

~See List of Advertisers on page 130

We’ve got filters!

The concrete under your new earth station isn't hard yet, but
you've got trouble already—unwanted microwave signals are
destroying your picture. Your customer is throwing tantrums, and
you have two choices: Tear it down and eat the installation costs,

We can help. Call us and we'll send you MTV/82, which tells
how to eliminate terrestrial interference on earth stations and lists a
complete line of filters designed and tested for this purpose.
Created for effective use by novice and experienced earth station
operators alike, MTV/82 explains each type of interference,
describes the symptoms and recommends specific filters to solve

e microwave & IF bandpass filters
e IF traps

® waveguide adapters

e power dividers

® coax adapters

e specials!

Call or write today and we'll also send you FG/82, “Earth Sta-
tions & Terrestrial Interference: A Filtering Guide for the Installing

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666
NY/HI/AK/Canada (Collect) 315-437-3953

TWX 710-541-0493
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Program listing.

10 CLS:CLEAR 20080
35 POKE 16422,141:POKE 16123 B

37 REM

40 REM PROGRAH BY DR,RICHARD L.SCHATZ WA3IGWY
42 REM BOX 31A RD#1 PARADISE ACRES

43 REM SUGARLOAF, PA 18249

45 REM WRITTEN AUGUST 1978

46 REM REVISED & UPDATED FEBRUARY 1981

48 REM ==

5@ REM QUAD RESEARCH & CONSTRUCTION HELP BY
52 REM JOSEPH BLIHAR W3LDV, TAMAQUA PA

54 REM cresssneracarscscaannonnresenesesnensen
70 PRINT:PRINT: INPUT"WHAT IS YOUR NAME";NS$

9@ PRINT:PRINT®"AMATEUR CALL":INPUTACS

110 INPUT"WHAT LENGTH (IN FEET) 1S AVAILABLE ON YOUR PROPERTY";L

136 INPUT"WHAT WIDTH (IN FEET) IS AVAILABLE";W
149 PRINT:PRINT"OUTPUT TO PRINTER (Y/N)":INPUT OP$:IF OPS="N"THE
N POKE 16422,88:POKE 16423,4
145 IF OPS="Y"THEN IF PEEK(14312)>128 THENCLS:PRINT"PRINTER NOT
READY | ICHECK AND REDO!1":GOTO 140
158 CLS:C=0:Bl=0
198 LPRINTTAB(10)"AMERICAN QUAD CONFIGURATIONS BY DR.R.L.SCHATZ,
WA3GWY AND JOSEPH BLIHAR, W3LDV"
219 LPRINTTAB(20)STRINGS(51,"*")
230 LPRINT"
250 LPRINTTAB(1@)"***** DESIGNED ESPECIALLY FOR ";N$:", ";ACS;"
#%444%  PRINT" %
278 LPRINT"AVAILABLE LENGTH ";L;"  AVAILABLE WIDTH ";W:LPRINT"
.
290 IF(LANDW)>S@AND(L>6@)OR(W>68)PRINT"YOU HAVE ENOUGH ROOM FOR
A FULL-SIZED 80 - METER GERMAN QUAD ANTENNA!®:ELSE 378
310 PRINT"<1> FOR 168-48 TRIBAND":PRINT7<2> FOR ALL BANDS"
312 LPRINT®
315 INPUT AB:IF AB=1LPRINT"168-40 TRIBAND ANTENNA"ELSELPRINT"ALL
-BAND ANTENNA"
320 PQ=3,55:FL=1005/3.9:TW=10805/3.55:Q=FL/4¢
325 IF L=WTHEN J=LELSEIF LO>WTHEN JaL:ELSE J=W:LE=1
330 IF AB=2THEN 519ELSE GOSUB 2050:GOTO 510
378 LPRINT" ":LPRINT "YOU WILL HAVE TO CONSTRUCT A QU
AD WITH THE LOWEST CENTER FREQUENCY IN THE 40-METER BAND"
380 LPRINT"
390 IF(L>30)AND(W>30)THEN MQ=1
410 INPUT "WHAT IS LOWEST CENTER FREQUENCY(IN MHZ) THAT YOU WISH"®
1FQ
420 LPRINT"LOWEST DESIRED CENTER FREQUENCY (MHZ) ...";FQ:LPRINT®
H

430 FPL=10085/7.2:TW=10085/FQ:Q=FL/4

470 IF FD < & THEN FD = @

498 IP(L<30)OR(W<38)THEN 770

510 IF(NF=1)OR(MQ=0)OR(CQ=1)THENBQ=1

550 IF(AB=2)OR(MQ=1)THEN FD=(TW-FL)/2:FD=(FD*.6)+FD:SL=FD*.4

57@ IF PD>28 THEN PRINT"AREA OF THE QUAD IS NOT LARGE ENOUGH; DE
SIGN WILL HAVE TO BE CONFIGURED":GOTO 770

598 IF BQ=1THENGOSUB 3000:GOSUB 21790

610 LPRINT" "

630 IF MQ=1GOTO718

650 IF J>68 THEN GOTO 930

670 LPRINT®

690 IF Bl=@ THEN 7780

71@ LPRINTTAB(20)"MINIATURE AMERICAN QUAD":LPRINT" "
738 GOSUB 3900:GOSUB 2178:GOTO 938

750 PRINT:PRINT:PRINT

778 LPRINT"CONFIGURED (ALL-AVAILABLE SPACE) QUAD ANTENNA®:LPRINT

79@ PRINT:PRINT:PRINT:CQ=1:C=1

810 S1 = (Q-L)*2:52 =(Q-W)*2

830 EL = (S1+52)/2

850 IP EL<@ THEN J=J+EL:L=J

87@ IF(EL>16) THEN CLS:PRINT"DESIGN CANNOT BE CONFIGURED WITH TH
ESE DIMENSIONS® :GOTO 110

890 PL=2*W+2*L:TW=FL+2*EL

919 LPRINT" ":GOSUB 3800:GOSUB 2178

938 INPUT"TO EXAMINE THE BAND CHARACTERISTICS OF THE ANTENNA, PR
ESS 'ENTER'";ABS

950 LPRINT"

978 CLS:GOSUB 1748

998 FOR 2 = 1 TO 11
10180 ON ERROR GOTO 2010
1830 READ A:IF TM=1THEN IF A<14.@ GOTO 1039

1932 IF CQ=1THEN IF A<7.@ GOTO 10380

1835 IF HLS<>""THEN IF A>30 GOTO 2020

1850 QW = 10805/FQ

1870 QD = 1005/A

1090 QX = QD/QW

1110 IF QX<.7THENLPRINT1/QX,A ELSE LPRINTQX,A

1138 IF(QX=>.482)AND(QX=<.488)LPRINTTAB(38);"SWR IS 1.5 :1 OR LE
ss”

1150 IF(QX=>.489)AND(QX =<.503)LPRINTTAB(30);"SWR IS 1.2:1 OR LE
ss*®

1170 IF(QX =>.504)AND(QX =<.509)LPRINTTAB(30);"SWR IS 1.6:1 OR L
ESS*®

11908 IF(QX =>.510)AND(QX =<.531)LPRINTTAB(30);"SWR IS 2.5:1 OR L
ESS"

1195 IF(QX<.585)AND(QX>.550)LPRINTTAB(30)"1.8:1 OR LESS"

1210 IF(QX=>.532)AND(QX=<.536) LPRINTTAB(30);"SWR IS 2.6:1 OR LES

" :LPRINT" "

1230 IF(QX=>.537)AND(QX =<.552)LPRINTTAB(30);"SWR IS 2.8:1 @R LE
ss*"

1250 IF (QX => .993) AND (QX =< 1) LPRINT TAB(30);"SWR I8 1.4:1
OR LESS"

1270 IF(QX =>.979)AND(QX =<.986)LPRINTTAB(30);"SWR 2.6:1 - 2:1"

1280 IF(QX>1.8)AND(QX<2)LPRINTTAB(30)"1.8:1 OR LESS)"

1298 IF(QX =<.978)AND(QX -).970)LPRINTTAB(38)l'SHR 2,7:1 PLUS"
130@ IF(QX<.337)AND(QX>.333)LPRINTTAB(30)"2:1 OR MORE"

1318 IF(QX =>.337)AND(QX =<. 315)LPRINTTAB(3B)I'SWR 2:1 OR LESS"
1315 IF(QX<.245)AND(QX>.242)LPRINTTAB(30)"1.7:1-2.0:1"

1320 IF(QX<.242)AND(QX>.240)LPRINTTAB(30)"OVER 3.0:1"

1338 IF(QX =>,245)AND(QX =<.248)LPRINTTAB(38);"1.6:1 OR LESS"
}350 IF(QX=>,2482) AND(QX=<,251)LPRINT TAB(30);"SWR 1.4:1 OR LESS
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1370 IF(QX=>.2519)AND(QX =<.2542)LPRINTTAB(38);"SWR 2.2-1.8:1 *
1398 IF(QX =>.2543)AND(QX=<.256)LPRINTTAB(38);"SWR 2.7-2.2:1"
1410 IF (Qx=> ,257) AND (QX =< .259) LPRINT TAB(38); "SWR IS 3:1
OR MORE"

1430 IF(QX =>.35)AND(QX=<.38)LPRINTTAB(38);"SWR 2:1 OR MORE"
1435 IF(QX>.161)AND(QX<.1625)LPRINTTAB(30)"2.1:1-2.5:1"

1445 IF(QX<.167)AND(QX>.164) LPRINTTAB(30)"1.7:1-2,1:1"

1450 IF(QX=>,167)AND(QX =<.174)LPRINTTAB(30);"SWR 1.6 OR LESS"
1‘7! IF (QX=> .1258) AND (QX=< .128) LPRINT TAB(3@);"SWR MIN, 2.
5:1

1490 IF (QX => .124) AND (QX =< .125) LPRINT TAB(38);"SWR 2.2-1.
8:1"

1495 IP(QX<.122)AND(QX>.128)LPRINTTAB(38)"1.5:1 OR LESS"

15190 IF (QXx=> .122) AND (QX =< .1237) LPRINT TAB(30);"SWR 1.5:1
OR LESS"

1530 IF (QXx=> ,988) AND (QX=< .947) LPRINT TAB(30);"SWR 2.5-2.2:
1"

1540 IF(QX=>.047)AND(QX=<.048)LPRINTTAB(3@)"SWR 1.6:1 OR LESS"
1545 IF(QX=>.0481)AND(QX=<,051) THENLPRINTTAB(30)"SWR 1.6-2.8"
1550 IF(QX>.8239)AND(QX<.@243) THEN LPRINT TAB(38);"SWR 1.5:1 OR
LESS"

1578 NEXT

1575 IF(A=148)AND(CQ=0)THEN2820ELSE IF(A=148)AND(CQ=1)THEN2019
1580 IFHLS<>""AND A=29.3 THEN 2020

1598 CLS:GOSUB 1740

1600 GOTO 998

163@ DATA 3.5,3.55,3.6,3.65,3.7,3.75,3.8,3.85,3.9,3.95,4.0

165@ DATA 7.0,7.025,7.50,7.1,7.125,7.150,7.2,7.225,7.258,7.275,

7.3

1670 DATA 14.0,14.05,14.1,14.15,14.2,14.225,14.250,14.275,14.3,1

4.325,14.35

1690 DATA 21.0,21.1,21.2,21.25@,21.3,21.325,21.35,21.375,21.4,21
.425,21.450

1718 DATA 28.3,28.4,28.5,28.6,28.7,28.8,28.9,29.0,29.1,29.2,29.3

173280ATA 146,146.2,146.4,146.6,146.8,147,147.2,147.4,147.6,147.

8,

1748 LPRINTSTRINGS (4@,45)

1750 LPRINT "¢ OF WAVES", "FREQUENCY", "SWR"

1790 LPRINTSTRINGS (40,45)

1795 IF C>@THEN 1830

1818 IF AB>@ LPRINTTAB(42)'§HR ON 160 METERS 1.8:1 OR LESS":LPRI

NT®

183@ C=C+1:IP C=1 LPRINT TAB(42) "#*##¢+ g@ METERS *###s*

1840 IF(C=6)AND(HLS$<>"") THENRETURN

1850 IF C=2 LPRINT TAB(42)""' 48 METERS ***+"

1878 IF C=3 LPRINT TAB(42)"

1890 IF C=4 LPRINT TAB(42)" *+ 15 METERS *

191¢ IF C=5 LPRINT TAB(42)"
1930 IF C=6 LPRINT TAB(42)"*#%¢* 2 METERS **
1950 LPRINT" "

19708 IF(C=3)AND(AB=1)THEN 199@ELSE RETURN

1998 LPRINT"SWR FROM 14.1 TO 21.5 IS OVER 2.5:1" :LPRINT"SWR FROM
28.8 TO 29.5 1S 2.2:1 OR LESS":LPRINT"SWR ON 2 METERS IS 1.5:1

OR LESS"

2018 LPRINT"

UTATIONS" :END
2028 PRINT:PRINT"DO YOU WANT TO ALTER THE DETUNING STUBS FOR 28-
180 METERS (Y/N)":INPUTDSS$:IF DS$S="N"THEN2940

2022 CLS:CT=CT+1:1IF CT<2THEN QF=FQ

2025 TM=1:C=2:RESTORE:INPUT"RESONATE 10@ KHZ HIGHER OR LOWER (H/

L) ";HLS:IF CT>1THENFQ=QF

2026 IF HLS="L"THENPQ=FQ-.10:IFFQ<3.45THENCLS:PRINT"STUBS WILL B

E TOO LONG":GOTO 2820:ELSELPRINTTAB(42) "messasssza=ax REFIGURE

FOR 100 KHZ LOWER ===zssazsase=":GOTO 930

2827 IF HLS="H"THEN FQ=FQ+.10:LPRINTTAB(42) "ssusszszzzx= REFIG

URE POR 18@KHZ HIGHER sssusssasnss":GOTO 930

2048 CLS:LPRINT"CALCULATIONS NOW COMPLETE" :END

2050 REM NO FEEDERS 168-48 ONLY

2055 NFs=1

2070 Q = (1885/FQ)/4

2090 FD = ((Q-J)*4)/2

2118 IF FD < @ THEN FD = @

2138 RETURN

21508 END

2170 LPRINT"FLATTOP®", "TOTAL LN","PER SD","FEEDR LN (MAX)"

2190 LPRINTSTRINGS(63,45)

2210 LPRINT FL,TW,:IF(BQ=1)OR(MQ=1)LPRINTQ, FD

2215 IF LE=1LPRINT"PULL SLIGHT OVERLENGTH THROUGH TO CREATE FEED
POINT":LE=#

2238 IF CQ=1LPRINT,EL

2250 LPRINT" ":IF MQ=1THENGOSUB40@0:RETURN

2278 LPRINT"STUB LN","2 SD","2 SD"

2298 LPRINTSTRINGS(48,45)

2310 IF CQ=1LPRINT,L,W:GOSUB408@8@:RETURN

2330 IFBQ=1LPRINT SL:GOSUB48@0:RETURN

2340 LPRINT"FEEDPOINT SPACING = 2 - 4 INCHES"

2999 END:REM QUAD SCHEMATIC

3009 LPRINT™+ + + + + 4+ + + + + + + + + + + + + + +"

*:LPRINT"*** END OF COMP

3010 LPRINT"+ +"
3820 LPRINT"+ (FLAT TOP) +"
3030 LPRINT"+ +*
3048 LPRINT"+ ALL WIRE INCL FEEDERS +"
3850 LPRINT"+ THHN ¢ 14 S
3068 LPRINT"+ INSULATED STRANDED +*
3070 LPRINT"+ +*%
3080 LPRINT™+ + + + + + + + + 4+ + 4+ + + + + 2
3890 LPRINT" + "
3180 LPRINT" FEEDERS =as=z===) + +"
3110 LPRINT" + +"
3120 LPRINT" 580 OR 75 OHM COAX + "
3130 LPRINT" AND STUBS + +"

3132 IF(HQ'I)OR(CQ-I)THENLPRINT' FEEDPOINTS ss=sssssxzaz) C

P e ——

3135 IF BO-G THENLPRINT" " :RETURN

3140 LPRINT" PED AT ARE W o K & Ao e R R
3150 LPRINT" POINTS C . Y © C === obat
3155 LPRINT" 8 s
3180 LPRINT" " ALL STARS i)
3185 LPRINT" g ARE DETUNING e
3190 LPRINT" » STUBS o
3200 LPRINT" " :RETURN

3999 END
4000 LPRINT"
IN FEET" :RETURN

":LPRINT"*** ALL VALUES ARE GIVEN



(" NEW MFJ-102 SOLID STATE )

24 HOUR DIGITAL CLOCK

Switchable to 24 hour GMT or 12 hour format. 1D timer.
Seconds readout. Bright BLUE .6 digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Because you and the
leading radio manu-
facturers want the
best-performing, the
best looking antenna;
Centurion has grown
to be the Duck leader.
We've developed
many smaller antennas
to make the hand-
held radio perform
better, and now the
newest duck...the Tuf
Duck “mini”. It's
shorter (about 3”) yet
it's a full 1/4 wave
radiator on VHF.

Actual Size

SEE US AT THE
DAYTON HAMVENTICN

PENTURION

TEnE OELI
ANTENNAS

CENTURION v 102

Phone 402/467-4491
Telex 48-4377 CENTURION LCN
P.O. Box 82846 Lincoln, NE 68501 2846

. See List of Advertisers on page 130

Now you can switch to either 24 hour GMT
time or 12 hour format! Double usefulness

Switchable ‘“‘Seconds” readout for accuracy

ID timer. Alerts every 9 minutes after you tap
the button. Also use as snooze alarm

“Observed” timer. Just start clock from zero
and note end time of event up to 24 hour

Alarm. For skeds reminder or wake-up use

Synchronizable with WWV

Fast/Slow set buttons for easy setting

Big, bright, biue digits (vacuum fluorescent) are
0.6" for easy-on-the-eyes, across-the-room viewing

Lock tunction prevents missetting

Operates on 110 VAC, 60 Hz (50 Hz with
simple moditication). UL approved

Handsome styling with rugged black plastic

Qase with brushed aluminum top and tront

Switch to 24 hour GMT
or 12 hour format!

ID timer. Seconds readout.
Bright BLUE .6 inch digits.

$3—295

Sloping front for easy viewing. 6x2x3

Order from MFJ and try it — no obligation. |f
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ

Order today. Call toll free 800-647-1800. Charge
VISA. MC or mail check. money order for $32.95
plus $4.00 shipping/handling for MFJ-102

Put this new improved MFJ digital clock to
work In your shack. Order today.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information. or
der/repair status. Also call 601-323-5869 outside

continental USA and in Mississippi a7
M F ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

$KENWOOD
R.L.DRAKE

[€3] 1CcOM

NI =nrec
YAESU
MF AND MORE!

Free UPS shipping
on orders over
$100.00

SEE YOU AT DAYTON HAMFEST!

2 locations open Mon-Sat
10 am 'til 6 pm
Thurs & Friday 'til 9 pm

Mich. res. add 4%

HD73 ALLIANCE
$99.95

TR8400 KENWOOD
$385.00

3TBA HUSTLER
$189.95

MFJ 989
$269.95

CALL FOR QUOTES

HAM

RSE SHACK

2 locations

1207 W. 14 Mile Road, Clawson MI 48017

313-435-5660

31155 Plymouth Road, Livonia MI 48150

w117

313.522-4232
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Full-Wave 80-Meter

Total Feeder Length
Flat-top Wire Length/Side (Max) Each
257.70 283.10 64.42 20.30
Full-Wave 40-Meter (Miniature Quad)
Total Feeder Length
Flat-top Wire Length/Side (Max) Each
138.62 141.55 34.65 {185

Table 1. Full-size quad dimensions for 80 and 40.

15, and 20. (It better have,
with the total cost of the
beam, tower, thrust bear-
ing, rotor, and accessories
needed to use it including
190 feet of half-inch hard-
line tipping the 2000-
dollar figure compared to
about 15 dollars worth of
wire and coax!)

Now came the clincher.
Joe mused, “It’s too bad the
thing will not operate satis-
factorily on all or most
bands without a tuner. With
all the buttons and switches
at your shack, Rich, a tuner
would drive you nuts.”

His observation was sad-
ly true. | have spent a great
deal of time building all my
“junque’” behind wood
panels, and my brand of op-
eration would be greatly
hampered by such an ac-
cessory. This situation was
basically also true for )oe.
Seems that neither of us
was satisfied to just stand
our equipment on desks
where troubleshooting and
disconnecting would be
easy!

We finished that long
Saturday, satisfied that this
German fellow was terrific
for 80 CW and 40 phone
with the length cut for 3.6
MHz

Joe called me a day or so
later and in sorrow ex-
plained to me that he could
not make the full-sized
quad fit his property, nor
could he fit one cut for 40
as the lowest band. He
asked if | could program my
computer for some possible
compromise, feeding it the
swr and length measure-
ments we had gathered and
recorded (thanks to Joe’s in-
sistence). It took about two
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weeks with usable spare
time to get the TRS-80 to
spit out a configured com-
promise for Joe’s applica-
tion—a quad 24’ X 32’, with
40-meter phone as the low-
est usable subband. This
quad had two “stubs” drap-
ing down 13 feet each,
meeting the RG-59/U coax.
Further possible complica-
tions were that we could
raise this only 15 feet high
on one end, 8 feet high on
the other, and one leg ran
parallel and nearly against
his rain gutter! Guess what?
With minimum stub trim-
ming, the thing not only
took off at 1.2:1 on 7250
and was under 2:1 on 10 and
15 as well, but it was just a
bit of a problem on 20.

In the next few weeks, we
both piled up reports and
pleas to send the specs of
the monster to numerous
hams who indicated their
wishes to own a copy of this
performer. Joe’s “little
cutie” was super on 40, in-
triguing on 15, and devilish
on 10. He had wonderful re-
ports from far-away places
that he could hardly copy
on his dipoles. While my
family and | were vacation-
ing last summer in New Eng-
land, | had daily contacts to
home with five of my local
friends, including Joe. On
40, he constantly had the
superior signal to the other
four on our rig in Dad’s
motor home. My folks and
my wife, all hams as well,
noted this. Dad made an
appointment to have a quad
erected at his place when
we got home!

One day, near the end of
the summer, Joe again
nailed me with a challenge

which turned out to be a
personal vendetta: “Do you
think we could allband this
thing? You don’t need it
with your beam, but it
would be a blessing to a lot
of hams who are short on
real estate and whose
pocketbooks cannot justify
a tuner.”

The antenna was so good
that | could not resist try-
ing. It is clearly the best
that | have ever had the
pleasure of using

| decided that maybe one
could feed the square, or
“flat-top,” of the antenna
with different lengths of so-
called stub wire much the
same as several inverted-
vees are fed with the same
coax, assuming the rf would
travel the least-resistance
pathway. This is not only
untrue with the quad con-
figuration, but it also
fouled up everything about
the antenna, complete with
lowered receive capability.
| was giving it up as a bad
jobwhen Joe saved the day.
He made some tests that
concluded that the stub
principle of my computer’s
origin could be the key, that
coupling to these stubs in a
capacitive way might yield
compromise pathways to rf,
and that its being a voltage-
fed antenna just might al-
low this effect to work. | al-
tered the computer pro-
gram to make theoretical
tests on the possibility. It
projected swr’s indicating
that we might have some-
thing.

The bottom line turns out
to be the following: Erect
the quad with 3.9-MHz
math in the flat-top. The
total amount of wire should
be figured for 3.55 and the
difference between these
two plus 60% of this dif-
ference shall drape down
like tuned feeders, being
spaced with a 2-3-inch con-
stant. Altering this constant
spacing does definitely af-
fect the necessary feeder
length—we chose this par-
ticular constant.

Table 1 presents con-

struction data to those who
want to stop reading right
now and go to work!

As depicted in Table 1,
the full-sized antenna will
perform superbly from 160
through 40 meters, on 10
meters, and is flat on 2! The
trick (for me, at least) was
what we did next. Joe and |
installed a pair of auxiliary
wires from the coaxial feed-
point, and free-hanging on
their other ends. With a lit-
tle care in pruning these, 20
and 15 meters finally came
into use for my touchy
solid-state finals, showing
about 1.6:1 swr or better on
the phone subbands. This is
alterable to suit your
desires. These ““free stubs”
are about 40% of the
length of the tuned feeders
for starters, or about 8.2
feet. 1| must add that this is
only valid on the 80-meter
quad; the lengths for these
free stubs would be too
short for capacitive value
on the miniature or con-
figured versions.

So, now over three years
later, we have ended up
with four distinct design
versions:

1) A tribander for 160
through 40 meters (being a
half wave on 160; it radiates
well).

2) An allbander, including 2
meters, with appropriate
stubs.

3) A mini-quad, full wave on
40 meters, fine on 15 and
10, and still flat on 2

4) A configured version,
rectangular in shape, show-
ing some directivity, good
on 40, 20, 10, and 2. The
configured version, |
believe, will be of interest
to many because of the
relatively small amount of
real estate necessary for its
use. For a compromised
setup, it seems to operate
without compromise!

The general methodol-
ogy for the configured,
smaller-than-formula an-
tenna, is: L=1005/F, where
the length of antenna in
feet is equal to 1005 divided
by the frequency in MHz



Int-oduc ng incredible -uning accuracy at anincredibly ~ czmmunications accurate y with BFO 2itch Contol.
affordabe grice: The Command Series RF-3100 "Nant to bring in your favorite prograrms withott lifting
31-band AM/FM/SW neceiver” No afinger? Tren cons d=r the Panasonic
other shortwave receiver brings in RF-6300 8-band AM/RMVI/SW r=zeiver
PLL quartz synthesizec tuning and (1.6 to 30 MHz) has microcompt terized
all-band digital readout for as low a preset pushb.tton tuning, for >rcgram-
price.* The tuner tracks and “locks’ ming 12 different broadcasts, >~ "he
onto your signal, and the 5-digit dis- same broadcast 12 days in a rcw. Auto-
play shows exactly whet fregLency matically. It even has a quartz elarm
you're on. clock that turns the rad 0 on and off to
There are other ways tre IF-3100 play your favorite broaccasts.
commands the airways: It can travel The Command Ser es RF-3-@0 and

the full length of the stcrtwave band RSO Y I TN IO RF-6300. Two More weys to rham the
(that's 1.5 tc 30 MHz). t elimirates intzrference when goke at tre speed of sourd. Only from Panason c.
stations overlap by na-rzwing the broadcast band. '3’;;‘;?,71?57553‘:-‘1,":;,1;' Yary Wl gt TRalter gerclans, operaiota,

It improves reception in strong signal areas with RF R im b rtenipn, = e R RS
Gain Cantrol. And the RF-3100 catches Morse +Besed on a comparison of suggested retail prices.

This Panasonic Command Senes’
shortwave receiverbrings the state of the art
closerto the state of your pocketbook.

\‘

. e -
PeONES VOLUME BASS-G TRERD Mw-SW RF GAam 0 PITCH .

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

.. Panasonic.

just slightly ahead of cLr time.



(this, of course, is the stan-
dard formula for the total
length of any quad).
FL=2W+2L; in this, the
fiat-top is equal to twice the
available width plus twice
the available length.
ST=(L—FL)/2; each stub is
equal to the total formula
length minus the available
flat-top length, the differ-
ence divided by two.

The configured quad
should have the minimum
parameter that either two
parallel legs should be no
shorter than 50% the length
of the longer two. We also
found that any measure-
ments of available space
should be at least 50% the
formula length for any one
side of the lowest band
chosen, no matter which
version is used. | must point
out here that all of the
above are solidly flat across
the whole of that dreaded
11-meter band!

There is no negativity in-
tended to those wonderful-
when-needed boxes, the

NEW ...$139.95

tuners, but all the above
findings were recorded with-
out their use. We did hook
my tuner to the wire, just to
make sure one could be
used, and had no trouble at
all. One note: The minia-
ture quad (a full wave on 40
meters) should be calculat-
ed the same way as the big
one; use 7.1 (twice the 3.55
constant) in the loop for-
mula. Then redo with 7.25,
and subtract the two. The
difference cut in half makes
each feeder to be spaced
2-3 inches and fed with
coax.

Computer Program

My program is in the
hands of many hams who
have asked Joe and me to
please send to them the
specs on the quad. Almost
every query was as a result
of response to these hams
having been on the receiv-
ing end of our “American-
ized quad.” | must admit
that | delight in having a
ham’s visit to my shack

MORSEMATIC™

topped off with a printout
for him of his choice of
quad versions.

It is for this reason that |
included the program with
this article. It could be
shortened for simplicity,
but then only the program-
mer could enjoy or even
use it. With this, one can
run off the math for various
frequencies and note the
resonance changes on the
other bands. | have allowed
for the computer to demon-
strate how the swr should
change if one should alter
the detuning stub length
for 20-15-10 operational
changes.

In case there is no printer
available, the program
could be typed over, chang-
ing all LPRINT commands
to PRINT; however, line 140
contains POKEs to select
either mode almost as com-
fortably. Line 35 ensures
the normal condition. The
math in various lines calcu-
lates values for each anten-
na version, as outlined pre-

viously. The decimal com-
parisons in lines 1110
through 1550 were made
from proportions calculat-
ed from our swr findings;
lines 1630 through 1730
contain eleven frequencies
from each band tested for
swr prediction. Lines 1810
through 1990 allow heading
printing; lines 2170 through
2330 print findings under
correct categories depend-
ing on user selection of an-
tenna type; and 3000
through 3200 print out the
schematic of each possible
design.

Neither Joe nor | profess
to be any sort of expert on
antenna theory. We have,
however, built many anten-
nas, and to date, we feel
that this is the best and prob-
ably least-expensive an-
tenna one can use. It has
performed well on the DX
bands and superlatively on
the rest. Has anyone got the
real estate and equipment
to stick up a full-wave on
top band? @

See our review in the Aug-81 Issue of 73

BEEPER Ili

The Professional Touch
., Comes To Amateur Radio

MM-2 KEYER

THE MORSEMATIC KEYER BY

AEA HAS BEEN PROCLAIMED

BEST OF ALL PADDLE KEYERS
ON THE MARKET

Now you can get all the features of the world's first and still best microcomputerized
keyer at a 30% reduction in price. The new model MM-2 has all the outstanding
features of the MM-1 predecessor such as dual microcomputers with copywritten
software, 500 character soft-partitioned™ memory with editing, exclusive beacon
mode, exclusive automatic speed increase trainer mode, and exclusive automatic
serial number generator. In addition, the MM-2 comes complete with CMOS memory
and provisions for internal memory keep alive battery. The MM-2 operates from
external 12 VDC at approximately 350 Ma.

ACCESSORIES:

Model AC-1 600 Ma 12VDC Wall Adaptor. . .............cccovvivunnnin. $14.95
Model ME-2 Memory Expansion (2000 Total Morse Characters)........... $39.95

If you have hesitated buying the best because of price, you need to wait no longer,
the best is now available in an improved form at a price you can afford.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

call or visit:

AEA

Brinis you the
Breakthrough!
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Radios Unlimited

1760 Easton Avenue
Somerset, N.J. 08873
(201) 469-4599

v 105

Magazine. Add “The Beep” to your
transceiver!
BP-3A Complete with case, cable,
Standard 4-pin connectors  39.95 pp
BP-3B As above except without
connectors. Add your own. 36.95 pp
BP-3C Circuit-board version for
custom installation.

AD-3

Real-World Apple
Interface Card

29.95 pp

A/D, D/A Conversions, 16 |0 Ports, 2 Pro-

grammable Timers. With Diskette, Rib-

bon Cables, Manual.
$199 pp

Equipment
Fans

Factory Fresh
From $22.30!
Write for a list!

Dealer Inquiries Invited. All ltems
Postpaid in U.S. Ohio Residents add 6%
Sales Tax. Apple is a TM of Apple Com-
puter, Inc.

{ v 85
S AECHN e
3148 Dort Drive ® Dayton, Ohwo 45418 ™




WATTS 800 327 3364
| % DISTRIBUTING

7201 N.W. 12th ST.
MIAMI, FLORIDA 33126
1-305—592-9685 +1-305-763-8170

WE ALSO CARRY MANY
MARINE & AIRCRAFT RADIOS

HF/SSB
PORTABLE
RADIO STATION
100 WATT

ASTRO 150 $975.00 DIPLOMAT 150
MATCHING POWER SUPPLY 179.95 115/230V
MATCHING ANTENNA TUNER 189.95 50/60 Hz AC

General Frequency Range OR 12V DC
160 Meter Band-1.8-2.4 MHzt |S AVA"_ABLE

80 Meter Band-3.0-4.5 MHz
40 Meter Band-6.0-8.3 MHz

20 Meter Band—13.8-16.0 MHz
15 Meter Band -20.8-23.0 MHz
10 Meter Band-28.0-30.0 MHz++

7 Model 150 only
- Model 151 only

BATTERY PACK CHARGER

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

G.S.C. REGULATED l
Power Supplies

Model List Sale 5 3 :

IV 2400  18.00 e — [ |
6R 7100  55.00 N —
10R 9200  67.00 s

20-R  116.00 87.00 = = o e R
35.R 227.00 161.00 HAL Communications Corp  MIRAGE AMPLIFIERS 1/4 WAVE MAG

LIST 24.95
U.S. DISTRIBUTOR 7 o - N&G PRICE 15.00

FOR FOFT , R
TONNA ANTENNAS ‘

CALL US

Prices Or Sgecifications

N -, S ‘2 | e
Are Subject To Change FREEDOM PHONE THE DRAKE LINE BIRD 43 152.00
Without Notice BEARCAT SCANNERS All Bird Prod. in Stock

ALL PRICES ARE SUGGESTED RETAIL PRICES + PLEASE CALL FOR QUOTES

B SPTTIR T o PR 1T ) s 3 . 7 AAIEDLY
P ’ o, )\- ‘ZQI.SM’L ’ !’— .“_ - !'

- o 3G
y t \‘" A’ J ){‘ T
AT |

. .




PBASIC maTtH

FROM MICROLOG

START WITH

THE FANTASTIC
ATR-6800 SYSTEM
FORRTTY/CW. ..

/ M}?'{QQD‘?/A«R &ROO ® : 4 i

PLUS!

“BASIC” COMPUTER LANGUAGE — Write and load programs in easy to use
+ “BASIC”.
COMMUNITY MAILBOX — Enter, store, replay, delete etc. individual
+ messages remotely.
CONTEST DUPE SHEET — Did you work him or not? When? etc. or use for
personal station log.
MESSAGE EDITOR — Create perfect message quality text with
+ editing capabilities.
24K BATTERY-BACKED MEMORY — Never lose your MAILBOX, station LOG, DUPE

sheet or program. 24K = 24576 characters.

== The most complete communications system available today
(or for years to come!)

With the addition of this one internal multi-function board and
basic module to your ATR-6800, ALL of the above features are
available, as well as the superior RTTY/CW performance in
one attractive RFI PROOF package.

Factory installed for $599, contact us for
scheduling at 18713 Mooney Dr., Gaithers-

burg, Md. 20879. Tel. 301-258-8400.
ATR-6800 with 9” video $2,495. 51 M’CROLOG
INNOVATORS IN DIGITAL COMMUNICATIONS
84 73Magazine « May, 1982



Community Mailbox (For RTTY and CW)

Our new expanded mailbox program stores all
messages in a NON-VOLATILE battery-backed
memory. Which means that you don’t lose-it-all if
the power is shut off! A total memory of 24576

e Open MAILBOX for
messages
¢ Close MAILBOX

* Recall specific
messages

» Delete specific message

system

e Send message
directory

¢ De-activate MAILBOX

e Send operating in-
structions

characters is available for messages. Here are
some of the remote commands for the ATR-6800
mailbox.

* Request 1 of 10
billboard messages

e Change operating speed
e Beacon mode
» User assigned key words

Contest Dupe Sheet & Personal Station Log

Also utilizes the 24k character battery-backed
memory for permanent storage. Variable format
allows for short “CONTEST"” type entries with
auto-assigned consecutive number & time with
worked/not worked and automatic “CALL & LOG”

Message Editor

features. Or, use a longer format for some per-
sonal info on each new QSO. You’'ll have instant
recall of his name, QTH, & rig as well as the date &
time of the last QSO.

Now you can generate professional quality mes-
sages with our Message Editor program.

e Full cursor control
e Screen scroll
¢ Readout of remaining buffer area

24K Internal Memory

Insert blocks of text and make spot corrections.
Here's a list of some of its features:

o HELP file display
e Local print
e Tape dump

24576 BYTES or characters of storage for you to
run your BASIC programs, keep the station log or
implement the MAILBOX. The internal battery will
maintain ALL this memory as well as the normal
ATR-6800 “HERE-IS" & parameter storage for up

“BASIC” Language

to a week. And, there’s no need to keep the ATR
on for one night to charge the battery. We've pro-
vided a jack for you to plug in an external low cur-
rent 6 to 15 volt DC source for charging. (We have
a small wall transformer power supply available.)

Commands Statements Functions
LIST REM END ABS
LLIST DIM GOTO* INT
RUN DATA ON..GOTO* RND
NEW READ ON..GOsuB* SGN
ATR RESTORE IF.THEN™ CHR
LET* INPUT USER
FOR PRINT* TAB
NEXT LPRINT*
STOP PATCH

GOSUB* RETURN

*Flags statements that may be used in the direct
mode (No statement numbers)

Math Operators Relational Operators

— Unary negation = Equal

* Multiplication <> NOT equal
| Division < Less than
+ Addition > Greater than

— Subtraction < = Less than or Equal
>= Greater than or

Equal

+See List of Advertisers on page 130

Line Numbers may be from 0001 to 9999

Variables Simple Variables Single
alphabetic or
Single
alphabetic and a
single digit
Single alphabetic

Arrays: One or two

dimensions

Backspace Backspace

Line delete Delete

Panic Button Should bring back to the
READY mode regardless of
what the BASIC user program

is doing.

NOTE: With the addition ot this total package all of the programs con-
tained in applications module one are internal to the ATR-6800 except
SSTV. In other words, you do not need an external module in the com-
munications mode. ‘Basic' and Message Editor programs are, however.
provided in a new applications module. (A separate SSTV module is
available for $49.95 it ordered with this package.)
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GEM-QUAD FIBRE-GLASS

ANTENNA FOR 10, 15, and 20 METERS
Two Elements  $215.00
v_j 2 METER 90 WATT OUTPUT | A Lo Elements 21500
==xzi AMPLIFIER WITH 18 DB GAIN PREAMP b
| i
MOdB' QUPL s * F.O.B. Transcona
FOR ONLY INCLUDES U.S.
FACTORY DIRECT PLUS SHIPPING SUSlEms ity
©® FREQUENCY range 144 - 148 MH; KIT COMPLETE
® OPERATION FM or SSB (completely linear) Class AB1 WITH
® RF ORIVE 1 to 30 watts
o L « SPIDER
©® POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8 VOC ¢ ARMS
POWER MEASUREMENT ® IDLE current 20 mills P o WIRE
100 AT13.8VDC ® MOBILE or FIXED operation - / e BALUNKIT
90 e | * BOOM WHERE
z 80 L ] PREAI:PJ:;::;;G mdepnndn:l I— separately RF |c;mled relays NEEDED
= ® CONSTR ap ar minum heat sink
z 70 360 degrees cooli:; S feqﬂggt]er:rtwtr%dmug:gry %lfjfae? Vz\:t/hcpl?lf1
= 60 @ SIZE 7"(w) x 6”(d} x 3"(h) — WEIGHT 3 Ibs. 9
£ 0 © IMMEDIATE SHIPMENT Lo chase of quad.
=]
Cao SPECIAL OFFER 99 g5* S S EESICR
5 30 Matching Power Supply  r(Us SHiPPING OF EXCELLENCE
1:2 F .'3-22‘075‘2’5’5.'»;"&3 Ibs. size 8”(w) x 5"(h) x 6(d) Buy two elements now — a third
2 ALL PARTS AND LABOR WARRANTED ONE FULL YEAR qnd fourth may be added later with
12345678910  VIOPL Amplifier $139.95 plus $3.00 shipping little effort. )
POWER INPUT IN WATTS VJ15 POWER Supply $99.95 plus $7.00 shipping Get a maximum structural strength
POWER CHART *Prices USA only with low weight, using our “Tride-
VISA, MASTER CHARGE, M.O. or C.O0.D. ® PHONE (713) 477-0134 tic"arms.
V-J PRODUCTS, INC. 505 tast Shaw, Pasadena, Texas 77506 TGEM QUAD PRODUCTS
ranscona, Manitoba, Canada R2C 225
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 Box 53 Telephone (204) 866-3338

SOhe SSweet éou%&mg eyeepemex

MARK
3CR

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of out
standing quality and beautiful sound.
In repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR

also means:
e Receiver sensitivity <0.25 uV. e Spurious rejection > 65 dB.
e Schmitt trigger squelch to capture fading signals e Autopatch and reverse autopatch
e 13 Morse messages e 15 Function controlled outputs

e Die cast aluminum receiver and transmitter enclosures
For the Finest in
Repeaters ® Controllers ® Power Amplifiers ® Link Transceivers

MICRO CONTROL SPECIALTIES .-
23 Elm Park, Groveland, MA 01834 (617) 372-3442



ﬁ When it comes to
!&QT\IE for soldering Aol

RADIO QSL’s...

control and convenience

temperature control

‘ 50W iron maintains any temperature
between 400-750°F with +2%

g accuracy to solder delicate com-
ponents without damage. Allen key for
temperature adjustment included

( Heats in 45 seconds, indicated by ther-
mostatically controlled lamp.
Production 50 — No. 7200

cordless convenience -
a High capacity nickel cadmium battery it's the

power lets you take low-voltage solder-

ing anywhere! Complete recharge in ONLY BOOK!

3-4Y hours. Partial recharge in less ] o

time. Isolated tip design with a wide US or Foreign Listings

range of ‘‘snap-in’’ tlips available
Quick Charge — No. 7700

Available at most electronic
“ parts distributors. 1 982 IIL k
WAHL CLIPPER CORPORATION OO0OKS

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING

i

famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address information, Loaded with special
THE LAST WORDIN i
Edition features over 400,000 Ilistings,
with over 70,000 changes from last
\ year. The Foreign Edition has over
" T\ 370,000 listings, over 60,000 changes.
Tuy wentet . Place your order for the new 1982 Radio
TI IE NEW \ e Amateur Calibooks, avaliable now.
MBA-RO
Order both books at the same time for

Sterling, illinois 61081 ¢ (815) 625-6525
+ 103
the world, standard time charts, world-
FEATU RES. $39.95 including shipping.
L Order from your dealer or directly from

Each  Shipping  Total
ok $18.95 $3.05 $22.00

Foresgr

alibook $17.95 $3.05 $21.00

o ) 3 a9 a:
Manufacturing Lxcellence Since 1919 Here they are! The latest editions. World-
wide QSL bureaus, and more. The U.S.
the publisher. All direct orders add shipping

e 32 CHARACTERS FOR EASY HIGH SPEED COPY tharas. Forelgn residents add .55 for
O s shIDDIng IHinols residents add 5% sales tax.
o gIs:c“fl a':d IIEBAUDOT RTTY 0 U
Vo mateur Radio
¢ NO RECEIVER MODIFICATION NECESSARY Pk Emblem Patch
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L SATELLITES

PHASE IIB PROGRESSES

The long-awaited launch of the Phase |11 amateur satelliteis now
set for July 6, 1982. It has been nearly two years since the original
Phase Ill satellite was destroyed when its Ariane launch vehicle ex-
ploded shortly after liftoff from the European Space Agency (ESA)
launch facility in French Guiana. Supporters of the amateur space
program are hoping fervently for a more successful outcome this
time.

The first four launches of Ariane were test flights, and the AMSAT
Phase INA bird had the misfortune of riding aboard the ill-fated sec-
ond test launch. Since then, Ariance has flown successfully twice,
and is now considered to be an operational launch vehicie. The
Phase 111B satellite will be a passenger on Ariane’s second opera-
tional flight.

The Phase II1B satellite is quite similar to Phase 1A, but there are
some differences. The on-board rocket motor, which is used to
boost the satellite from its initial low orbit into a high elliptical orbit,
is now a liquid-fuel device, as opposed to the solid-fuel design on
INA. An additional communications transponder is included as well,
a so-called “Mode X" transponder, with an uplink in the 23-cm band
and a downlink at 70 cm. Phase I1I1B will also carry a Mode B tran-
sponder, with its 70-cm uplink and 2-meter downlink.

The high orbit of Phase I11B has several benefits. For much of the
world, the satellite will be above the horizon, and available for com-
munication, for hours at a time, rather than for 20-25 minutes as in
the case of previous amateur birds. Tracking will also be simplified,
since the satellite wiil appear to move quite slowly across the sky.
The major disadvantage of the high orbit is that reliable communica-
tions through Phase IIIB will require a higher effective radiated
power (erp) than the low-orbit satellites required. Estimates range
from 500-1,000 Watts for Mode B to 1,000-2,000 Watts erp for Mode X.
These levels can be achieved with reasonable amounts of power and
high gain antennas.

AMSAT Satellite Report (ASR), a biweekly publication, is now run-
ning a “Phase |1l Countdown" article series to keep those interested
in amateur satellites apprised of the events leading up to the Phase
1B launch. Subscriptions to ASR are $18 a year. Write to Satellite
Report, 221 Long Swamp Road, Wolcott CT 06716.

THE RADIO SPUTNIKS

The communications transponder aboard RS-5 has been active,
at least part of the time, since early February. RS-5 shares its com-
munications passband with RS-6, and it appears that the RS-5 tran-
sponder is turned on only when there is no possibility of interference
with RS-6.

Satellite watchers should pay special attention to RS-3 and RS-4
on May 1. This is May Day, a time the Soviets often select for unusu-

alevents of all sorts. It is thought that this might be the occasion for
a burst of activity from these previousiy quiet satellites.

QRM ON 10

The launching of the six RS satellites, and the resulting increase
in Mode A activity, has focused attention on the problem of interfer-
ence in the upper reaches of the 10-meter band. The downlink pass-
bands of the RS transponders, beacons, and robots, as well as the
Mode A downlink of OSCAR 8, ali lie in the region between 29.3 and
29.5 MHz. This area is also populated with other amateur signals,
and everything from FM to CW can be heard on the high end of 10
when the band is open.

For satellite users, the problem lies in the fact that satellite com-
munications often occur at very low signal levels. The presence of a
strong terrestrial signal in the wrong place can wreak havoc with
satellite work. It is quite likely that the non-satellite users of this
spectrum do not even realize that there is a problem. Fortunately, 10
meters is a large band; a few polite words of explanation can often
result in a station moving out of the area of the band used by the sat-
ellites.

It should be remembered that no group of users has exclusive
rights to any part of the amateur bands. On the high end of 10, a little
mutual cooperation will go a long way.

RADIO MOSCOW

For an unusual source of RS information, try tuning your short-
wave receiver to Radio Moscow's DX program. This five-minute
show airs several times a week, but was recently heard on Sunday
from 1925-1930 UTC. A typical program includes listener reports of
interesting shortwave broadcasts heard, technical information on
antennas and receivers, and sometimes a special feature, such as
news of the RS satellites.

Radio Moscow broadcasts to North America on many frequen-
cies, as any 40-meter op will attest. The 31-meter transmissions on
9710 and 9685 kHz seem particularly strong during the afternoon.

Thanks to AMSAT Satellite Report for portions of the above. —
WB8BTH.

OSCAR 8 Orbital Information for May OSCAR 8 Orbital Information for June

fl14:18 9.
0118:49 92
0123:20 93
0127:51 94
0132:22 95
9136:53 96

Orbit ¢ Date Time Eq. Crossing Orbit ¢ Date Time Eq. Crossing

(GHT) (Degrees West) (GnT) (Deqgrees West)
21170 1 0932:12 78.6 21603 1 0189:04 8.8
21184 9936:43 79.8 21617 el 0113:3% 9.0
21198 & 004114 8l.0 21631 2 P118:86 91.1
21212 4 0845:45 82.1 21645 4 0122:37 92.3
21226 5 0050:16 83.3 21659 5 0127:08 93.4
21240 6 0054:47 84,4 21673 6 9131:39 94.6
21254 Y 0059:18 85.6 21687 7 0136:10 95.8
21268 8 #103:50 B6.8 21701 8 0140:41 96.9
21282 9 9108:21 87.9 21714 9 0002:01 72.3
21296 10 0112:52 89.1 21728 10 0006:32 73.5
21319 11 #117:23 9.2 21742 11 011:04 74.6
21324 12 0121:54 91.4 21756 12 9015:35 75.8
21338 13 0126:25 92.6 21770 13 002006 6.9
21352 14 0130:56 93.7 21704 14 0024:37 78.1
21366 15 0135:27 94.9 21798 15 9029:08 79.3
21389 16 0139;:58 9.9 21812 16 9933:39 an.4
21393 17 s001:18 71.4 21826 17 9038:10 81.6
21407 18 0095: 49 72.6 21849 18 0042141 82.7
21421 19 0010:20 2357 21854 19 00473512 83.9
21435 29 0014:5]1 74.9 21868 20 0051:43 85.1
21449 21 0019:22 76.¢ 21882 21 0956:14 86.2
21463 22 0023:53 7.2 21896 22 9:45 87.4
21477 23 0028124 78.4 21919 23 5:16 88.5
21491 24 083255 79.5 21924 24 0109:47 89.7
.7 9
.8 .
.0 .2
.2 .3
-3 .3
.5 7

”104:33 87.6

( sociaL evenTs )

NEENAH Wi
MAY 1

The 3F Amateur Radio Club
Swapfest will be held on Satur-
day, May 1, 1982, from 8:00 am to
3:00 pm, at the Labor Temple,
Neenah WI. Admission is $1.50
in advance and $2.00 at the door.
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Tables are $1.50 in advance and
$2.00 at the door. There will be
prizes, food and beverages, an
auction, and a semi-formatl ban-
quet on Saturday evening. The
banquet cost is $8.00 per person
to advance ticket holders and no
banquet tickets will be available

at the swapfest. Talk-in on
146.16/146.76 and 146.52. For
tickets contact Mark Michel
WSOP, 339 Naymut Street,
Menasha WI 54952, ot phone
(414)-722-4034,

OWEGO NY
MAY 1

The Southern Tier Amateur
Radio Clubs will hold their 23rd
annual hamfest on Saturday,
May 1, 1982, from 9:00 am until
5:00 pm at the Owego Treadway,
Owego NY. Take NY Rte. 17 to

exit 65. Outside flea market
spaces will be available. Fea-
tures will include dealer dis-
plays, technical and non-techni-
cal talks, door prizes, and
refreshments. Talk-in on
146.22/.82 and 146.16/.76. For ad-
ditional information, contact
Craig England KF2X, RD 1, Box
144, Vestal NY 13850.

MEADVILLE PA
MAY 1
The eighth annual Northwest-
ern Pennsylvania Hamfest will
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That's why Larsen LM series Kalrod anten-
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be held on May 1, 1982, begin-
ning at 8:00 am at Crawford
County Fairgrounds, Meadville
PA. Admission is $3.00 and
children under 12 will be admit-
ted free. Inside display area is
$5.00 (bring your own tables)
and outside car space is $2.00.
There will be refreshments, and
commercial displays are
welcome. Talk-in on .04/.64,
.81/.21, and .63/.03. For more
details, write CARS, Attn:
Hamfest Committee, PO Box
653, Meadville PA 16335.

LYNNFIELD MA
MAY 1

The Quannapowitt Radio As-
sociation (QRA) wiil hold an
indoor/outdoor hamfest on Sat-
urday, May 1, 1982, from 9:00 am
to 4:00 pm at South Hall Fire Sta-
tion, corner of Salem and Sum-
mer Streets, Lynnfield MA. Ad-
mission is $1.00 at the door.
Reserved tables are $5.00; at the
hamfest, $7.00. Food will be
available. Talk-in on 146.19/.79
or .52. For additional details,
write Dave Meldrum KA1M1, 28
Cedar Lane, North Andover MA
01845.

GREENVILLE SC
MAY 1-2

The Blue Ridge Amateur Ra-
dio Society will hold the Green-
ville Hamfest on May 1-2, 1982,
at the American Legion Fair-
grounds, White Horse Road, %z
mile north of |-85, Greenville SC.
Admission will be $3.00 at the
gate (no advance sales). Talk-in
on 146.01/.61 and 223.46/224.06.
For further information, write
Gary D. Whidy, Hamfest Chair-
man, Rte. 6, Box 268, Travelers
Rest SC 29690.

GRAY TN
MAY 1-2

The Bristol Amateur Radio
Club, the Johnson City Amateur
Radio Association, and the
Kingsport Amateur Radio Club
will hold their second annual Tri-
Cities Hamfest on May 1-2, 1982,
from 9:00 am to 5:00 pm on
Saturday and from 8:00 am to
4:00 pm on Sunday at the Ap-
palachian Fairgrounds, north of
Johnson City (off Highway 137),
Gray TN. The dealer space
charge is $25.00 in advance and
$30.00 at the door for the
weekend for a 10'x12' space.
The dealer charge also includes
security and admission for five
employees. There are approx-
imately 40 RV spaces with com-
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plete hookups renting for $5.00
per night inside the fairgrounds.
Motels are available nearby.
Dealers can set up anytime after
Friday noon or after 6:00 am
Saturday and Sunday. Further
information can be obtained by
writing Mary S. Biggs, Secre-
tary-Treasurer, Tri-Cities Ham-
fest, PO Box 3682 CRS, Johnson
City TN 37601, or phoning (615)-
928-1818 after 5:30 pm and on
weekends.

YAKIMA WA
MAY 1-2

The Yakima Amateur Radio
Club, W7AQ, will hold its annual
hamfest on May 1-2, 1982, at the
Ahtanum Youth Activities Park,
Yakima WA. There will be over-
night camping Friday and Satur-
day night at the site, ham equip-
ment dealers, a raffle, and a free
swap and shop. Doors open at
9:00 am on Saturday with lunch
available on both days.
Breakfast begins at 6:00 am on
Sunday. No admission will be
charged. Talk-in on 147.84/.24
and 146.52. For more informa-
tion, contact David Pankey
N7BRB, 512 South 7th Street,
Yakima WA 98901.

STIRLING NJ
MAY 2

The Tri-County Radio Associ-
ation will hold its annual ham-
fest/flea market on Sunday, May
2, 1982, from 9:00 am to 4:00 pm,
at the Passaic Township Youth
Center, Valley Road, Stirling NJ.
Donations are $2.50 each and ta-
bles are $6.00. Hot food and re-
freshments will be available and
door prizes will include an Icom
IC-2AT. Talk-in on 147.855/.255
or 146.52. For additional infor-
mation, write Jack Sammarco,
2062 Emerson Avenue, Union NJ
07083, or call Herb Klawunn
W2CHA at (201)-647-3461.

CENTRALIA IL
MAY 2

The Centralia Wireless Asso-
ciation, Inc., will hold its annual
hamfest on Sunday, May 2,
1982, at the Kaskaskia College
gymnasium, 3 miles northwest
of Centralia IL. Admission is
free and there will be no charge
for fiea market and exhibit
space. Doors will open at 7:00
am for setups and a limited
number of tables will be provid-
ed on a first come, first serve
basis. Food, refreshments, and
plenty of free parking will be
available. Various prizes will be

given away throughout the day;
the main prizes will be awarded
at 2:00 pm. Prize tickets are
$1.00 each or 6 for $5.00. They
may be purchased in advance by
sending an SASE to Centralia
Wireless Association, Inc.,
Hamfest Tickets, PO Box 1166,
Centralia IL 62801. Talk-in on
147.27/.87 and 146.52. For fur-
ther information, contact Bud
King WBSQEG at (618)-532-6606,
Lou Hodges WSQIL at
(618)-533-4724, or write to CWA,
Inc., at the above address.

DORCHESTER MA
MAY 2

The New England Amateur TV
(NEAT) Group, Inc., will sponsor
a general amateur radio outdoor
flea market on May 2, 1982, rain
or shine, at Freeport Hall, Dor-
chester MA, just off the SE Ex-
pressway. Admission is $1.00.
There will be 300 selling spaces
in asecured area and sellers’ ad-
mission is $7.00 at the gate.
Plenty of parking will be avail-
able. Talk-in on 145.29 and .52.

ROSEVILLE CA
MAY 2

The North Hills Radio Club of
Sacramento will hold its 10th an-
nual ham swap on Sunday, May
2, 1982, from 9:00 am to 3:00 pm,
at the Placer County Fair-
grounds, Highway 65, north of
Roseville CA. Admission and
door prize tickets are free. There
will be dealer displays, a large
flea market area, and a grand
prize of a Kenwood TR-7850
2-meter synthesized 40-Watt
transceiver. Features will in-
clude club auctions, food and
refreshments, and raffles. Talk-
in on 144.59/145.19 and
223.18/224.78 (K6IS).

EAST HARTFORD CT
MAY 2

The Pioneer Valley Radio
Association will hold the fifth
annual PVRA Flea Market on
Sunday, May 2, 1982, at the
George Penny High School,
East Hartford CT (exit 91 off 1-86)
from 10:00 am to 4:00 pm. The
admission donation is $1.00
and tables are $8.50. For an
advance table reservation or fur-
ther information, contact Arnie
DePascale K1NFE, PO Drawer
M, Plainville CT 06062.

FEEDING HILLS MA
MAY 7

The Hampden County Radio
Association will hold its annual

flea market on May 7, 1982, at
8:00 pm at the Feeding Hills
Congregational Church, junc-
tion of Rtes. 57 and 187, Feeding
Hills MA. Talk-in on 146.34/.94.
For more information, contact
Larry Langevin K1GXU at
(413)-583-8236.

BREWSTER NY
MAY 8

The Putnam Emergency Ama-
teur Repeater League (PEARL)
will hold its first annual indoor
hamfest on Saturday, May 8,
1982, from 9:00 am to 4:00 pm at
the JFK Elementary School,
Foggintown Road (off Farm-to-
Market Road from Rte. 312),
Brewster NY. General admis-
sion is $.50 and exhibitors' ad-
mission is $2.00. Talk-in on
145.135/144.535 and .52. For ad-
vance table registration and in-
formation, contact Frank Kon-
ecnik WB2PTP, RD1-224C, Car-
mel NY 10512.

CEDARBURG Wi
MAY 8

The Ozaukee Radio Club will
sponsor its 4th annual swapfest
on Saturday, May 8, 1982, at the
Circle B Recreation Center,
located on Highway 60, Cedar-
burg WI (20 miles north of
Milwaukee) from 8:00 to 1:00 pm.
Admission is $2.00 in advance,
$3.00 at the door. Ali 8-foot
tables are $3.00. Door prizes,
food, and refreshments will be
featured. Sellers will be admit-
ted at 7:00 am for table setup.
For further information or
tickets, send an SASE to
Ozaukee Radio Club, PO Box 13,
Port Washington WI. 53074,

DULUTH MN
MAY 8

The Arrowhead Radio
Amateur Club will hold its an-
nual swapfest on Saturday, May
8, 1982, at the First United
Methodist Church, 230 East Sky-
line Parkway, Duluth MN. Ad-
mission is $2.00 in 