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Six Antennas from Three Wires

E' with these modified Beverage anten-
| nas, you double your directions without
doubling your cost K1VR, N1RC

Join the Packet-Radio Revolution—
Part 1l

E Warm up your soldering irons. This part
offers the nuts and bolts of building your
oem NG oo WA7GXD

Become a Low-Band Pioneer

j\ Where does an audio transistor become

~ agoudrfmm’DnWIIImetEﬁ of course.
KL7GLK

The Phantom Antenna
of Possum Hollow

EThebwsneededagmdantenna

fast—before winter set in. Thurman's
W8VFT

mysterious story was the solution. . .

Your Enemy, Feedline Loss

Let your swr meter stop this demon before it
Creepsuponyou.. . . ... ... . . K3CSV

PVC Meets VHF

E Flush high cost down the drain and build
these cheap antennas. The gain is free.
.......................... ... WA2ZNUB

A 10-MHz Antenna for $10

&. If you're still not on 30 meters, the
Hanging Helix may be your last chance.
. K9AZC

Slaughter’s Sway-Bar Forest

Are trees an antenna hindrance? Or are
they the means to the best antenna
collection you ever had? It just depends on
youroutlook.. . ... .. .. . K9AZG

The Phase-Shift Oscillator
Goes Hollywood!

E This circuit can be the star of your

audio designs. All it needs is a tweak
Goodson

here and a taper there.

DL1BU—140

10

42

1700m Transmitter—34

Build the Harmonic Zapper

E When the TV starts sounding like
Donald Duck, you need this 20-meter
trap. e e YW 56

The Antt-Gravlty
Antenna-Erection System

E Now you can put your wire antennas as
high as you want—maybe. WOQYBF 58

Your Own Beam-Bruiser

5\ Muscle your beam around from any-

L~ where with this local control box.

It's perfect for serious tower work.
............................. WB4FXD1 62

Put Together the
Shawnee Logic Probe

It's better than a tomahawk when

you're on the warpath against glitches. |
i oy T B RO

Take the DrudgErr
Out of Contesting

E Let vour Radio Shack computer dupe

the log while you relax
WBONFX. WoCZ 84

World's Fair Super Squelch

with this twodigit DTMF decoder—a

perfect club project—you hear only calls
meant specifically for you. WA4TEM 86

Defuse RFI

u A clean signal starts with a good earth
- ground. Make yours better with some coax

and capacitors. wowuz 88
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ICOM IC730

ICOMs GoAnywhere HF Rig for Everyone’s Pocketbook

NORBaSP |
THAN EH T
A F-'7r '3 ¥
L .‘1- Jan. l __'L U i Ba E ,— 3
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POWER WRITE MEMO = v —M ‘ - 28.5
HF TRANSCEIVER . g

p- IC-730D
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Only 3.7 in xﬂSm{W}xlUBmﬂ)}mﬂﬁlmmmcm
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.

Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convement

* Unique tuning speed selection for quick and precise QSY,
choice of 1 KHz, 100 Hz or 10 Hz tuning.

Electronic dial lock, deactivates tuning knob for lock on,
stay on frequency operation.

One memory per band, for storage of your favonte
frequency on each band.

Dual VFO system built in standard at no extra cost.

Fu]lFeatured

HIJMEP input—powerful punch on SSB/CW (40 W out
on
Receiver preamp built-in ® VOX built-in
Noise blanker (selectable time constant) standard
Large RIT knob for easy mobile operation
Amateur band coverage 10-80M including the new
WARC bands
Speech processor—built-in, standard (no extra cost)
[F shift slide tuning standard (pass band tuning optional)
Fully solid state for lower current drain
Automatic protection arcuit for finals under high
SWR conditions
Digital readout ®* Receives WWYV e Selectable AGC
Up/down tuning from optional microphone
Handheld microphone standard (no extra cost)
Optional mobile mount available

[€ 3] ICOM

2112 116th Avenue N.E., Bellevoe, WA 98004
3331 Towerwood Dr., Suite 307, Dallas TX 75234

Al smoted spedicotions o oppecadmote and SLDeSCT 0 Ohan apE W HoUT NDDCE o

shiigoton. All ICOM rodios significontdy exceed FCC reguinsons imiting spudous emissions




5-STORE BUYING POWER
e e . 1) ACHION]
KENWOOQOD comsinations

TS-930S

with Antenna Tuner Buy a TS 430S for

Pi =
3 Free Bn:zs Htems $899'95 FM “Dual Bander”

and select your free package 2m and 70cmina
1) SP-930 Speaker. from among the following single package!

2) MC-60A microphone. three groups: Buy a TW 4000A for

3) YK-88C-1 filter. o oo g 3599 95

REG. $2029 VALUE or and select two of the following

$1799 2) "5'43051;;‘335' 4215' YK-88 SN. items absolutely free!
85 value. : :
A $230 SAVING or 1) VS-1 Voice Synthesizer.

3) Ham Radio Outlet $39.95 value.
$90 CASH REBATE. 2) TU-4C sub-audible
tone generator. $39.95 value.

@ e 3) MA-4000 Duo-band
C y 5 i - (e : Mobile Antenna. $44.95 value.
NEW! IC-751 - - = =

FOR Y e (UPS Brown)
%ilé::fff p;ﬂL’E C s TamY ' FOR ALL COMBINATIONS

FT-208R W N/AESU FT-?‘UBH MIRAIBE K LM

\’ CALL FOR LOW B-3018 feG. $230.56 KT-34A

< SALE 5199.95
PRICES ON HAND-HELD 018 e st | SALE $200 W-51

and all YAESU ITEMS. SALE $249.95 KT-34XA SALE $799

B-108 REG $179.95 SALE %459 W-36
SALE $159.95 cruces anc roscae | CALL FOR PRICE

EXCEPT FOR CERT, =
B-23S REeG. $89.95 g LM-470D

COMBINATIONS.
SALE §79.95 PLEASE INQUIRE CALL FOR PRICE

FREE SHIPMENT Gi7uvar?,
ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN

SERVING HAMS THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM

S prione 80038546046

Bob Ferrero,W6R.J 9:30AM to 5:30PM PACIFIC TIME.

Jim Rafferty, N6RJ = OVER-THE-COUNTER, 10AM to 5:30PM.

e ey MONDAY THROUGH SATURDAY
give you courieous, CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES
personalized .
sarvice. » ANAHEIM, CA 92801 BURLINGAME. CA 94010

2620 W. La Paima. 999 Howard Ave., (415) 342-5757
(714) 761-3033 (213) B60-2040 o rree e oo oo 1) 32 Adrport

Between Disneyland & Knott 5 Berry Farm

HAM
RADIO
OUTLET

G\ OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown, Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd San Diego Fwy at Victory Biva.
AER » ALLIANGE # ALPHA » AMEDT » AMPHENOL = ARFL » ASTRON DANAA = DRAKE » DX EDGE » DX ENGINEEAING » EiMAC Wi PROCUCTE & MIBAGE » NYE & PALDMAR « ROBOT = AOMN
AVANTI & BELDON « BENCHER » BERK-TEC = BIRD » B & W MUSTLER = HY-GAIN & ([COM » 4 W MILLER & KANTRONICS SHURE = SIGNAL-ONE & TEMPO & TER-TEC = TRISTAL & WO DM
BUTTERNLUT = CALL BOOM s CHE « COLLINS « CLATIS « CLUSHMOAAFT KENWOOD = ML » LARSEN » LUNAR « METZ » MFJ « MICRD-LOG YAESU arcl ma'y meew

Prices. speciicanons. descnplions subject fo change without notice  Calif residents please add sales tax




1984
CALLBOOKS

Order today!

NEW 1984

RADIO AMATEUR CALLBOOKS
READY DECEMBER 1st!

Known throughout the world for accuracy,
the 1584 Callbooks are a better value than
ever before. The U.S. Callbook contains
over 430,000 listings; the Foreign Callbook
has over 400,000. More than 75,000 changes
have been made In each edition since last
year. Special features include call changes,
sllent Keys, census of amateur licenses,
world-wide QSL bureaus, international
postal rates, prefixes of the world,and much
more. You can't beat this value! Order your
1984 Callbooks now for earliest delivery.

Each Shipping Total

o W.S. Callbook $19.95 %$3.05 $23.00
o Foreign Callbook 18.95 3.05 22.00

Order both books at the same time for
$41.95 including shipping within the USA.

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. lllinois residents add 5% sales tax.

Keep your 1984 Callbooks up to date.

The US. and Foreign Supplements contain
all activity for the previous three months
including new licenses, Available from the
publisher In sets of three (March 1, June 1,
and September 1) for only $12.00 per set
including shipping. Specify U.S. or Forelgn
Supplements when  ordering. Illinois
residents add 5% sales tax. Offer void after
November 1, 1984.

RADIO IHATEUHI I I:l I(
ca 20D INC

Dept. B
925 Sherwood Dr,, Box 247
&t Lake Bluff, IL 60044, USA

Tel: (312) 234-6600 &
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UNIVERSAL AMATEUR
RADIO INC.

AUTHORIZED DEALER
FOR e KENWOOD

* DRAKE e YAESU

e [ICOM e TEN TEC

* DENTRON e SONY

* AZDEN e DENTRON

e KANTRONICS = MFJ

e MILLER e NYE

* ROBOT ¢ INFO-TECH
e CUSHCRAFT ¢ LARSEN

* SHURE e TEMPO

* ROHN e PANASONIC

JAPAN RADIO CO.
NRD - 515

Complete Stock of
all Antennas and Towers

Excellent Warranty on Used Equipment
—Qualified and Authorized Service —
Same Day Shipment—MC—VISA

614-866-4267

UNIVERSAL AMATEUR RADIO INC.
1280 AIDA DRIVE
REYNOLDSBURG (COLUMBUS) OHIO 43068

The LJM2RK decoder kil converls your receiver into a
special receiver or control. When a user-selecied time-
tone combination is received, the oulpul provides arelay
control lor activating speakers or other devices.

INPUT: Audio from fransceiver, scanner, elc.
OUTPUT: SPST (N.O,) relay.

Relay output » Manual or aulo resel » Single lone ON
latching with differenl single lone reset OFF = Operales
on 12VDC » Interfacing of multiple boards lor multi-digit
sequenlial activation and resel.

APPLICATIONS: Call-up system » Repealer or commer-
cial controls * Eic. limited only o your imagination

i
- .
- r ) o

Actual Size 323 - Shown Assembled

LIMZAK decoder kil includes all component, relay, and
P.C. Board. . . . $15 plus $1.50 shipping.

LIJM2ZRC enclosure kit iIncludes molded case, speaker,
input cable. . . .$5 plus $1.50 shipping.

For information and o order wrile:

THE METHENY CORPORATION

204 Sunrise Drive. Madison. IN 47250 ~ 209

INFO

Manuscripts

Contributions in the form of manu-
scripis wilh 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
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use ol any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial olices.
“How to Write for 73" guidelines are

available upon request.

Editorial Offices:

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

Advertising Offices:

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

Circulation Offices:

Elm Street
Pelerborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the United States and Possessions:
One Year (12 1ssues) $25.00
Two Years (24 issues) $38.00
Three Years (36 Issues) $53.00

Elsewhere:

Canada and Mexico—$27.9711 year
only, US. funds. Foreign surface
mail—$44. 9711 year only, US. funds
drawn on US. bank. Foreign air
maill—please inquire.

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737
For renewals and changes of address,
nclude the address label from your
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
dress as well as those of gift reci-
pients.

Subscription
problem or
question:

Write to 73, Subscription Depantment,
PO Box 931, Farmingdale NY 11737.
Please include an address label,

73 Amateuwr Radio’s Technical Journal
(ISSN 0745080X) is published monthiy
by Wayne Green, inc., 80 Pine Street,
Peterborough NH 03458 Second class
postage paid al Peterborough NH 03458
and at additional mailing offices. Entire
contents copyright© 1983, Wayne
Green, Inc. All rights reserved. No part of
this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro
film Edition—University Microfilm, Ann
Arbor MI 48106. Postmaster Send ad
dress changes to 73, Subscription Ser-
vices, PO Box 831, Farmingdale
NY 11737.



HAM RADIO CENTER

IS GOING OUT
FOR BUSINESS
WITH

CASH DISCOUNTS

AND

TERRIFIC
TRADE-INS

CALL TOLL-FREE

1-800-325-3636

¢ FOR CASH PRICES
¢ FOR TRADE-IN QUOTE
e FOR USED EQUIPMENT

PRICES

WE FEATURE-DRAKE-ICOM-
KENWOOD-TEN-TEC-YAESU

WE TRADE ON NEW OR USED
EQUIPMENT

IN MISSOURI CALL 1-314-993-6060
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NEVER SAY DIE

editorial by Wayne Green

INSTANT GENIUS

Fast quiz: Which is the third
largest consumer magazine in
America? You may be surprised
as | was to learn that Folio, the
publishing magazine, has an-
nounced that 80 Micro was in
third place last year. Not bad for
a magazine just two years old.

Vogue was second and Byte
was in first place. So who con-
ceived of and started two out of
three of the largest consumer
magazines in America? Yep!
We're talking about me.. .the
chap the League has been revil-
ing for years.

Both magazines were original
concepts. Byte was the first
magazine about microcomput-
ers and 80 Micro was the first
magazine devoted to a specific
computer system. Both maga-
zines have generated dozens of

imitators. Now | have an idea for
another completely new type of

magazine, one which could be
as successful as Byte and 80 M/-
cro. We'll be getting started with
it as soon as | can find some
people to help.

Just as Byte was a powerful
force in helping the microcom-
puter field to grow, 80 Micro has
made it possible for hundreds of
small firms to get started in sup-
port of the TRS-80 and grow to
multi-million-dollar size. My pre-
dictions of eight years ago have
come true: We've seen more
new millionaires in the last few
years than ever before in histo-
ry...all because of microcom-
puters. And we really haven't
seen anything yet.

The recent sale of my publish-
ing firm to the Computerworld
group for $60 million has gener-
ated some respect in ham cir-
cles. The gadfly and eccentric
now gets listened to a little more
attentively. Fine, for | have a
message which should be

insertions are available on request.

unsuitable

BUY 'N’ BARTER
73 CLASSIFIED ADVERTISING
RATES
Individual (non-commercial) . ........i i i i it i e 15¢ per word
e R A R T, R R L s T R SR s s e 20¢ per word

Prepayment by check or money order is required with your ad. No discounts or
commissions are available. Please make your payment to 73. Rates for multiple

ADVERTISING COPY

Advertising must pertain to amaleur radio products or services. No special
layouts or positions are possible. All advertising copy must be submitted type-
written (double-spaced) and must include tull name and address. Copy limited to
100 words, maximum. Count only words in lext. Address, free.

73 cannot verify advertising claims and cannot be held responsible for claims
made by the advertiser. Liability will be limited to making any necessary cofrec-
tion in the next available issue. 73 reserves the right to reject any copy deemed

DEADLINES
Copy must be recelved in Peterborough by the 5th of the second month pre-
ceding the cover date. If copy is received after the deadline, it will be scheduled
to run the following month, unless specifically prohibited by the advertiser.
MATERIALS

Send o Advertising Department, 73, Eim Street, Peterborough NH 03458.
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heard. It's one I've been preach-
ing for many, many years.

At the Atlanta hamfest in
1976, | remember trying to con-
vince a small group of sullen
hams that if they wanted to,
they too could make any
amount of money they desired. |
pointed out that the microcom-
puter industry was just starting
and that there was an unlimited
potential for getting rich if they
would only make the effort.

On the bright side, I've had let-
ters from several hundred peo-
ple who have read my editorials
or listened to me talk, have fol-
lowed my advice, and have be-
come wealthy. That's not
enough; | want to see thousands
of millionaires, not just hun-
dreds.

| was about 32 when | made
my first million. | didn't protect
myself against an unscrupulous
partner, so first he screwed me
out of my share of the firm and
then, not knowing how to run the
business, he bankrupted it. |
was the real winner because |
learned how to make money. ..
he only learned how to lose it.

In 1964, | wrote a little booklet,
How To Make A Million. | found
that the America of the 60s was
not the place to sell such a book.
The kids then were more inter-
ested in dropping out and in
drugs than in making money. |

rewrote and expanded the book
during a dull day in Khartoum in

1966, while on an around-the-
world trip. One of these days I'll
dust off and update the manu-
scripl. The blueprint for getting
rich in the book is as valid as
ever.

in 1975, with the starting of
Byte, | again got into the million-
aire class, only to see it disap-
pear one night. . .again lost be-
cause of my trusting someone.
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R-2500 FEATURES:

Weighs 540 g, (1.2 Ibs). 66 (2-5/8]
W x 168 (6-5/8) H x 40 (1-5/8) D
mim (inches).

L.CD digital frequency readout.

Ten memories includes *MO” for
non-standard split repeaters.
Lithium battery memory

back-up, built-in, (est. 5 year life).
Viemory scan.

‘rogrammable automatic band
scan, and upper/lower scan
imits; 5-kHz steps or larger.
Repeater reverse operation.

2.5 W or 300 mW RF output.
HI/LOW power switch).

Juilt-in tunable (with variable
esistor) sub-tone encoder.
Juilt-in 16-key autopatch encoder,
slide-lock battery pack.
Leyboard frequency selection.
Covers 143.900 to 148.995 MHz.
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ig LCD, Big 45 W, Big
| memories, Compacti.

| position.
itstanding features providing . I,n‘_h{urn battery memory back-up.

aximum ease of operation
clude a large, easy-to-read

‘D display, 21 multi-function
»mories, a choice of 45 watts
R-7950) or 25 watts (TR-7930),
d the use of microprocessor
chnology throughout.

(Est.

P L & F=R 5 T AT T e
1-7950/TR-7930 FEATURES:

lew, large, easy-to-read LCD
ligital display. Easy to read in
irect sunlight or dark (back-
ighted). Displays TX/RX [re-
juencies, memory channel,
epeater offset, sub-tone number,
can, and memory scan lock-out.
1 new multi-function memory
hannels. Stores frequency,

Wi L T ] |

tion to b

Automatic offsel. Pre-programmed
for simplex or 600 kHz ollset,
in accordance with the 2 meter
band plan. "OS" key for manual
change in olflset.

5 yr. life.)

* 45 ‘Wdli‘- or 25 walls output.
HI/LOW power switch for reduc-

walls,

repeater offset, and optional
sub-tone channels. Memory
pairs for non-standard splits.

*A" and "B" sel band scan limits.
Lighted memory selector knob.
Audible “beep” indicates channel
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. Hattenr status inditﬂlﬂr

* Complete with flexible antenna,
400 mAH Ni-Cd battery, and
AC charger.

Optional accessories:

= 5T-2 Base station power supply/
charger (approx. 1 hr)

* MS-1 13.8 VDC mobile stand/
charger/power supply.

* VB-2530 2-M 25 W RF power
amps., (TR-2500 only).

* TU-1 Programmable CTCSS
encoder (TR-2500 only).

» TU-35B Programmable CTCSS

encoder (mounts inside

TR-3500 only).

e PB-25H Heavy-duty 490 mAH
Ni-Cd battery pack.

» DC-25 13.8 VDC adapter.

» BT-1 Battery case for AA
manganese/alkaline cells.

« SMC-25 Speaker microphone.

* LH-2 Deluxe leather case.

== T ——

* Programmable priority alert.
May be programmed in any
MEMmory.

*» Programmable memory scan

lock-out. Skips selected memory

channels during scan.

* Programmable band scan width.

» Center stop circuit for band
scan, with indicator,

s Scan resume selectable. Select-
able automatic time resume-
scan, or carrier operated
resume-scarn.

e Scan start/stop from up/down
microphone.

TR R AT s S0 W
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M
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KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

b * i » . W,
¥ i '
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TR-3500
70 CM FM Handheld

 Covers 440-449.995 MHz in
5-kHz steps.

* Hi-1.5 W, Low-300 mW.

e TX OFFSET switch, =5 kHz to
+9.995 MHz programmable.

* Auto/manual squelch control.

* Tone switch for opt, TU-35B

s Other outstanding features
similar to TR-2500.

* BH-2A Belt hook.

* RA-3 2 m 3/8 A telescoping
antenna (for TR-2500).

* W5S-1 Wrist strap.

« EP-1 Earphone.

* Programmable three sub-tone
channels with optional
TU-79 unit (encoder).

* Built-in 16-key autopatch encoder,
with monitor (Audible tones],

* Frontl panel keyboard control.

* Covers 142 .000-148.995 MHz in
2-kHz steps.

* Repeater reverse swiltch.
(Locking)

* “Beeper” amplified through
speaker.

» Compact lightweight design.

Optional accessories:
* TU-79 three frequency tone unit.

« KPS-12 fixed-station power
supply for TR-7950.

« KPS-7A fixed-station power
supply for TR-7930.

* 5P-40 compact mobile speaker.




BE HEARD!

7% DAIWA

GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!

The New Daiwa LA-2035 two meter

linear amplifier.

A compact amp at a compact price
Only $79.95 Suggested Retail.

This amplifier is designed for use with hand-held transceivers in
either mobile or fixed station configurations.

Because of its light weight and compact size, the LA-2035 can be
mounted under the dash, under the seat, or in any other concenient

location.

The LA-2035 is equipped with RF activated stand by circuitry.
Easy operation. Simply connect your antenna and your hand-held to

the LA-2035. Connect the LA-2035 to a suitable power supply and go.

Specificabions
Band 144-148 MHz
Mode:FM,/ CW /558

Maximum output power: 30 watts plus

Power consumption: 13.8VDC at 5A. Max

Dimensions: 100W X 35H X 125Dm/m

aight: 500 grams
Coaxial input cable supplied with a BNC connector
Oulputl connector: S0 239

CN-520/CN-540/CN-550

Cross Needle Meters

Daiwa cross-needle convenence in a compact case

Get SWR and Power readings

PS-300
30A DC Power Supply
0-15 V vanabile 30A Max  Z22A continuous

Overipad protected multiple termunals

HI'“IHI{ lTiHi

in a single glance

DK-200/DK-210
Electronic Keyers

CW is both communication and art
Sharpen your “'fist” with Daiwa precision!

AF-606K/AF -406K
All Mode Active Filters

Luxunous selectivity at an aftorgable price!

858 E. Congress Park Dr. Centervilie, Ohio 45458, Phone 1-513-434-0031
Exclusive U.S. Agents for these DAIWA products. Dealer ingquiry invited.
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Input power: | -3 watts

"] QRP Solar Power
Michael Bryce, 2225 Mayflower NW, Massilon, Ohio 44646

QSL OF THE MONTH
From high tech to soft tech is the theme of this month’s winning QSL card. Ohio’s
Michael Bryce WBBVGE has taken advantage of the freebies given 1o us by Mother Nature
and used them to power his station. The card depicts a solar panel and a wind generator,
Michael's two sources of energy. So when you hear WBBVGE say he is just shooting the

breeze, you better believe it

i you think your QSL card is a winner, put it in an envelope with your choice of a book
from 73's Radio Bookshop and mail it to 73, Pine Street, Peterborough NH 03458, Attn: OSL
of the Month. Entries not in envelopes or without a book choice will not be considerad.

So, grumbling a lot, | started in
again.

Now my goal is a billion. Oh,
that's more of a side goal, since
money has never been impor-
tant for me. My real goal has
been to provide education and
entertainment for as many peo-
ple as possible. But to do that |
have to make money, so that
goal has been inescapable.

A billion? Sure! And one thing
is certain: To reach that goal, I'll

help make several thousand mil-
lionaires along the way. The se-
cret is simple: Figure out what is
coming up next in technology,
run quickly to the front of the pa-
rade, and then try to lead it.

For instance, | see the time
not far ahead when education is
going to be a marketable prod-
uct. To get ready to take advan-
tage of that concept, I'm now in
the process of starting a col-
lege. This will escalate into an
educational cable television net-
work. The last step is interac-
tive education on video disk
which can be sold anywhere in
the world. That's where most of
my $60 million is going to be in-
vested.

Since | feel that amateur radio
is a key element in bootstrap-
ping our country into technolo-
gy, I'm going to be working hard
to see that amateur radio gets
into a strong growth pattern.
Old-time hams who would prefer
to see fewer hams and thus less
interference on the bands are
going to have a fight on their

hands since I'm aiming for two
million licensed hams by 1990.
Interference? Poo. With high-
speed digital technology, we'll
have far less interference than
we do today. Indeed, | think we
can develop some communica-
tions techniques which will be
error-free and virtually instanta-
neous anywhere in the world.

One of the bonuses of suc-
cess is that it is a lot easier to be
heard. The incentive licensing
debacle of 1963 kept me and 73
impoverished as the growth of
amateur radio stopped for ten
years. The disaster threw virtual-
ly every ham manufacturer out
of business. If 73 had been
stronger, | might have had the
muscle to stop the debacle in-
stead of just reducing its im-
pact.

You've read about the FCC's
Long-Range Planning Commit-
tee. The goal of this group is to
help develop an emergency com-
munications system for Ameri-
ca which will be capable of sur-
viving even an atomic attack. |
think this can be done...and
that amateur radio can do it. But
I'm not talking about a handful
of HTs and some surviving re-
peaters or 80-meter traffic nets
using Morse code.

Several years ago, | pointed
out in an editorial that a depend-
able emergency communica-
tions system would be a power-
ful deterrent to nuclear attack.
Reagan has said the same thing
recently, which sort of puts the
ball in our court. Right?
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Introducing our new microprocessor-based HD-8999 UltraPro CW Keyboard...
Better features and technology, for the build-it-yourself operator.

A major advance —the newest gener-
ation of “intelligent” CW Keyboards 15
now here! The UltraPro sends letter-
perfect code, was human engi-
neered for maximurm convenience,
style and comfort — with specialized
functions to improve your Q50 pro-
ductivity, typing skill and copy speed!

It's the most versatile concept in CW
history! Assemble one yourself for
real satisfaction — and savings.

EXCLUSIVE FEATURES

UltraPro combines the look of profes-
sional design with the sound and feel
of a Morse computer. It's the only CW
Keyboard with conveniences of the
finest word/data processing termi-
nals, like component-level diagnostics
and 2-key rollover. A custom micro-
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processor makes setup fast, with all
operations programmed by a few key-
strokes. Send at 1-99 wpm, with ten
weight and space settings, and enjoy
autornatic serial number generation,
too! Up to ten varnable-length mes-
sage memornes will hold a total of 495
characters, and can be selectively
protected against erasure. CMOS
RAM with battery backup and AC/DC
power compatibility means you can
use it anywhere,

MORE USER-FLEXIBILITY

A large four-digit LED display and
three-color bargraph panel provide
complete status update by indicating
parameter values as they are set and
change, input error, space remaining
in the message memory and fullness
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See our complete line including the S5-9000 computer controllable transceiver, =~
QRP transceiver, coax switcher, amplifiers, antenna tuners and station aids.

Order toll-free MasterCard and Visa 800-253-0570.

"Units of Vertechnalogy Electronics Corporation in the U =
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of the 64-character type-ahead bufter
The UltraPro has twelve different
code practice modes to increase your
copy speed, including one that can
improve your typing skill! Yet it's so
easy to use, a 9-year-old Novice can
sound like a pro in minutes, UltraPro
CW. There's no better name for it. Or
the feeling you get from using it.

FREE CATALOG!

Get full detalls and
specs in the latest
Heathkit catalog. Write
today: Heath Com-
pany, Dept. 011-104,
Benton Harbor, M|
49022. Or visit your
nearby Heathkit Electronic Center.”
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Fred Hopengarten K1VR
RFD 1, 6 Willarch Road
Lincoln MA 01773

Bob Clarke N1RC
150 Stimson Street
West Roxbury MA 02132

Six Antennas from Three Wires

With these modified Beverage antennas,
you double your directions without doubling your cost.

d4 h my, he’s weak,
Egads, what static.
Oh well, let’s turn the beam

and see where he peaks up.”

Sounds like a natural
enough sequence, doesn’t
it? Well, at K1VR. we can do
just that on 160 (and 80, and
40...) meters, and no an-
tenna is higher than 15 feet.
In fact, there is no “beam.”
Instead, we use three Bever-
age antennas, each revers-
ible. Not bi-directional. . .
reversible. This article will
show you how we do it.

o
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An Old Antenna

First described in a 1922
article by H. H. Beverage,'
the Beverage is a receiving
antenna described by one
friend as an antenna that
works poorly in general, but
less poorly in one direction.
Its principal advantages are:
@® It increases your received
signal-to-noise ratio (reduces
QRN) for low-angle signals
(i.e., DXI).
® It has a narrower beam-
width than typical 80-meter
antennas. Belrose VE2CV

Photo A. View of toroidal matching transformer, showing
method of winding.

10 73 Magazine ¢ October, 1983

has described the azimuthal
beamwidth as 77 degrees.?
® |t is much less susceptible
to precipitation static, so
that a snowstorm in Febru-
ary is less likely to shut
down low-frequency opera-
tions.
@ |t is capable of excellent
front-to-side performance to
reject all that static coming
from around the equator.
® It reduces the need for
inserting attenuation to pro-
tect the solid-state front end
of your receiver or trans-
celver.
®If you live in the North-
east, it will quiet down all
that QRM generated by
those very loud W3, W4,
and W8 stations who insist
that they have a right to the
band, too. It is not unusual
to see 20-25 dB front-to-
back.

A Beverage is a single-
wire antenna used in receiv-
ing only. It i1s end-fed, 1/2 to

4 wavelengths long, strung
horizontally from 6 to 15
feet above ground. Many
Beverages are fed at one
end, left open-circuited at
the other, far end, and are
bi-directional in line with the
wire (see Fig. 1). Adding a
terminating resistor to the
far end, as in Fig. 2, makes
the Beverage unidirectional,
but you can’t switch direc-
tions. Some Beverage users
use a dc relay and switch the
terminating resistor in and
out, but this still does not
provide unidirectional per-
formance in each direc-
tiﬂﬂ.‘”'ﬁ’?

However, if you go one
step further—feed both
ends of a Beverage, select
either feedline and termi-
nate the other—you can in-
deed have two directions
from a single wire. This is
what we have done, not with
just one wire, but three, for
six directions!

LENGTH = hs2 TO 4K

FEEDLIME
TO RCVR
&

T

T [MPEDANCE

|
E!E '_;ll TRANSFORMER |CEVERAGE BOX)

6=1% FEET

GROLUND SURFACE

Fig. 1. A basic Beverage antenna. The directivity pattern is bi-
directional along the axis of the horizontal wire. The Bever-
age Box contains a transformer which matches the imped-
ance of the antenna to the impedance of the feedline.



FEEDLINE
y TO RCVR

S
:

TERMINATING
RESISTOR

GROUND SURFACE

Fig. 2. A terminated Beverage is unidirectional toward the ter-
minated end of the antenna. The resistor is a noninductive
type, and experience suggests a value between 300 and 800

Ohms.
| |
‘-ﬂ"\--._ _..--""J'
reeoume | 3 Scyemase SavERMC 3¢
TO CONTROL
;HEI‘.D I 1

BOX FEEDLINE
TOD CONTROL
HEAD
b
Fa

GROUND SURFACE

Fig. 3. The directivity pattern of the K1VR/N1RC Beverage is
reversible. A control head at the operating position selects
one of the two feedlines and routes it to the receiver while
terminating the second feedline with a resistance. The anten-
na is directional toward the end with the terminated feedline.
By using three such antennas and a rotary switch, six different

directions can be selected.

A New Construction

The form of construction
described in this article is
desirable because few of us
live on a piece of land large
enough to stretch out a Bev-
erage in each desired direc-
tion, But if you can have one
wire, you can have two di
rections!

The system has the fol-
lowing components: a con-
trol head in the shack, three
Beverages, six feedlines, and
six “Beverage Boxes.”

The control head has two
switches: A Beverages/trans-
mit antenna switch (to select
the transmit antenna to lis-
ten on, if desired), and a ro-
tary switch for selecting a fa-
vored direction.

Outdoors, we used three
Beverages, which we strung
between trees, but more or
fewer can be used. Each end
of each Beverage wire is con-
nected through a Beverage
Box to one of the feedlines.
See Fig. 3. All feedlines end
in the shack at the control
head. Our Beverages range
from 220 to 325 feet long,
limited by the size of K1VR’s
yard.

It sounds simple because
it is simple. Results: im-
proved signal-to-noise, front-

to-back, and frontto-side op-
eration when compared with
dipoles and delta loops. And
you thought you couldn’t
rotate an 80-meter antenna!

The Control Head

In the original control
head, the transmitting an-
tenna was assigned position
number 1 on the rotary
switch. With a little experi-
ence, however, we soon
learned that comparing re-
ception on the Beverage to
reception on the transmit-
ting antenna was much eask
er with a separate toggle
switch. In addition, the rota-
ry switch had a nice even
number of positions, with no
empty space opposite the
transmitting antenna.

The double-pole, six-
throw (DP6T) rotary switch
we used was the type that
lets you select the number
of positions desired by suc-
cessively removing stops.
We “crosswired” the switch
as shown in Fig. 4, so that
when one feedline is select-
ed, the feedline coming
from the opposite end of the
same Beverage is connected
to the 75-Ohm terminating
resistor. Thus, if we select,
say, the northeast end of
Beverage A, then the south-

TRANSM Fﬂﬂ“ _43 -

ANSMITTING
ANTENN A

VIA T-R SWITCH

52
DPET

ewW
SEE BELOW

Sg¢ =-—=0) E

Ri J2
750 52b -—-:37) NE

52d =—20) 5§

2
524 -—3’) SW
>

S21 =—0) W

BEVERAGE
INPUTS

PARTS LIST — Ji=J8 TYPE F, FEMALE, CHASSIS MOUNT

Sl SPDT

52 DP&T ROTARY

Ri 8 1500, 2w CARBON COMPOSITION

754l RESISTOR (DETAIL)

ALL 1BOLO 2W
CARBON COMPOSITION

Fig. 4. Control-head schematic diagram.

west end of Beverage A is
terminated.

Pay close attention to the
wiring and labelling, or you
will surely have to rewire
several times, as we did, to
make the switch go nicely
around the compass, termi
nating the other end of the
direction selected.

In locating the control
head at the operating pos
tion, remember that while
you may change bands only
two or three times per hour
at most, you will change di-
rections for receiving re-
peatedly. So choose a loca-
tion near the transceiver dial
or antenna rotator, to be
used by the hand you do not
write with. The control head
should also be plainly visi
ble, so that you won’t strain
to hear someone only be-
cause you've forgotten to
“point” the right antenna at
him (or her!).

We used F connectors be-
cause they are cheap, readi
ly available, take up much
less back panel space than
UHF connectors, and are
much, much easier to install
(a single 5/8” hole)! BNC con-
nectors would also be ap-
propriate. But note it is a
good idea not to use a con-
nector which may also be
used in a transmitting appli-
cation in your shack. Re-
member, Beverage antennas
are for receiving only!

Finally, as we got around
to attaching feedlines, it be-
came apparent that as soon
as they were identified, it
was important to label them
with Brady markers, tie-
wrap tabs, or even masking
tape to indicate direction.
Without marking, eight iden-
tical RG-59 ends with F con-

nectors quickly became
confusing.
The jumper connecting

the control head to the
transceiver at K1VR was RG-
59 with an F connector on
one end and an RCA phono
plug on the other. This was
due to the need for RCA
plugs in the Kenwood TS-
520, 820, 830 sernes. Note
that a small maodification
may be necessary to your
transceiver to permit opera-
tion with a separate receiv-
ing antenna while main-
taining the flexibility of
switching back to the trans-
mit antenna for receiving, if

desired.

Feedline

Ot course, the magic in
the design of these antennas
is that the feedlines are so
inexpensive. With the ad-
vent of cable TV, so-called
“drop cable” has become
widely available at very at-
tractive prices. This is the ca-
ble which is run from the
telephone pole on the street
to the home.
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Drop cable comes in two
sizes: RG-59 and RG-6. At 5
MHz, RG-59 has an attenua-
tion of approximately .55
dBM00 feet; RG-6, which is
more expensive, iS approxi-
mately 45 dBM100 feet
(source: Belden catalog).
Therefore, since loss is in-
consequential (the more
feedline loss, the less atten-
uation you will have to in-
sert to prevent front-end
overload), choose the line
on which you get the best
deal. However, other con-
siderations may contribute
to your decision.

If you live near a strong
local station or intend to op-
erate in the multi-operator/
multi-transmitter category in
various contests, you may
wish to consider the ques-
tion of shielding. RG-59 is
commonly available in 40%
braid100% foil or 60%
braid[100% foil. The more
ingress of signal that you ex-
pect, the more you should
consider using 60% braid or
even 95% braid. In extremis,
these cables are also avail-
able with double shielding
and double foil. Double-
braided RG-6 is the cable of
choice for direct burial in-
stallations,

In any ham station, the
question of splicing wire of-
ten arises. A few words of
advice are appropriate. |f
you have to put a cable in
conduit to get out of your
house and into the back-
vard, never put a splice in-
side the conduit. If you must
splice outdoors, splicing and
then putting the splice
underground is bad busi
ness, as it is just too suscep-
tible to water getting into
the coax. Since this is a foam
coax, the water will migrate
without mercy. The coax is
cheap; if you value your
time at all, use unbroken
runs of coax in conduit and
underground!

Finally, when working
with cable-TV coax, remem-
ber that the braid is general-
ly going to be made of alu-
minum and will not solder.
This dictates that all con-
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Photo B. Inside view of a Beverage Box.

nectors must be either
crimp-on BNC or crimp-on F.
As for the crimping, it may
be awkward, but be sure to
borrow or buy the correct
crimping tool. Merely using
a pair of pliers will not do
the kind of rf-tight crimp
which will last.

Beverage Boxes
(The Terminations)

The Beverage Box is the
interface between one end
of a Beverage antenna and
its 75-Ohm transmission
line. It should have mini
mum insertion loss, operate
efficiently over a wide fre-
quency range, and be weath-
erproof.

As a starting point, we
knew that, according to the
literature, Beverage imped-
ances could range from 400
to 800 Ohms or so, but that
we could reasonably expect
an impedance in the 500-
600-Ohm range.'®"" Further-
more, we decided that rath-
er than design a multiple-
impedance matching trans-
former, a single 600-Ohm-to-
75-Ohm design would be
used. The thought of many
treks into the woods to
adjust taps aided in this
decision!

The actual construction
of the box was divided into
smaller units of decision-
making.

&000

£ -

IE TURNS, # 28
ENANEL WIRE,
QUADRIFILAR

EACH WINDING
Ti
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6000

5004 /
WikDING

GHOUND

l\ e

GROUND

Fig. 5. Transformer winding details.

Connectors

F connectors were select-
ed for the very same reasons
we used them in the control
head.

Also, watertight boots
which go over F connectors
are readily available. Filling
them with silicone grease
(not caulk) before tightening
will make a very good setup.
Remember to put the boot
on before putting on the F
connector. The authors have
forgotten this rule more
than once.

Binding Posts

We selected commonly-
available posts and have
very little to contribute to
the discussion. However, it
is a good idea to get the type
with a hole through the post
to ensure a good contact
even after oxidation has be-
gun. Also, note that some
binding posts (the cheapest
type) are not feedthrough
types. That is, they are not
insulated from the surface
in which they are mounted.

These should be avoided.

The Transformer

The transformer design
meets the following criteria:

Impedance
Ratio (Ohms) 600:75 (8:1)
Bandwidth 1.0 to 30 MH2
Insertion Loss Negligible

The transformer was

quadrifilar wound (Fig. 5),
one winding serving as the
75-Ohm secondary, the oth-
er windings connected in se-
ries as the 600-Ohm primary.
All windings were 16 turns,
#28 enamel wire, close-
wound (Photo A), on an Indr
ana General 626-12-Q1 core
(available from Permag
Northeast Corp., 10 Fortune
Drive, Billerica MA 01865;
(617)273-2890). Each wind-
ing had a self-impedance of
375 Ohms (5 X 75). The core
of the transformer had a
75" inner diameter, a 1.25”
outer diameter, and a 375"
width.

Note that the late |im
Lawson W2PV found that in
the presence of very high rf
levels—a local AM radio
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- WIDE FREQUENCY COVERAGE: PCS-4000
covers 142.000-149.995 MHz in selectable steps
of 5 or 10 kHz. PCS-4200 covers 220.000-224.,995
MHz in selectable steps of 5 or 20 kHz. PCS-4300
covers 440,000-449.995 MHz in selectable steps
of 5 or25 kHz. PCS-4500 covers 50.000-53.995
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PCS-4300 70-cm FM Transceiver « CAP/MARS BUILT IN: PCS-4000 includes cover-

age of CAP and MARS frequencies,
« TINYSIZE: Only2"H x 5.5"W x 6.8"D. COMPARE!

* MICROCOMPUTER CONTROL.: At the forefront
of technology!

« UP TO 8 NONSTANDARD SPLITS: Ultimate ver-
satility. COMPARE!

» 16-CHANNEL MEMORY IN TWO 8-CHANNEL
BANKS: Retains frequency and standard simplex
or plus/minus offsets. Standard offsets are 600 kHz

for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for .

PCS-4300, 1 MHz for PCS-4500, and 100 KHz for
PCS-4800.

« DUAL MEMORY SCAN: Scan memuory banks
either separately or together. COMPARE!

- TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. Scan the two
segments eitherseparately or together. COMPARE!

» FREE AND VACANT SCAN MODES: Free scan-
ning stops 5 seconds on a busy channel, auto-
resume can be overndden if desired. Vacani
scanning stops on unoccupied frequencies

« DISCRIMINATOR SCAN CENTERING (AZDEN
EXCLUSIVE PATENT): Always stops on frequency

« TWO PRIORITY MEMORIES: Either may be
instantly recalled at any ime. COMPARE!

« NICAD MEMORY BACKUP: Never lose the pro-
grammed channeis!

« FREQUENCY REVERSE: The touch of a single
button inverts the transmit and receive frequencies, .
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PCS-4800 10-m FM Transceiver

COMING SOON
PCS-4200 1's-m FM Transceiver

PCS-300
2m Handheld
FM Transceiver
142-149.995 MHz
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DEALER INQUIRIES INVITED
TOLL FREE...800-327-3102
Telephone (305) 233-363 Telex 80-3356

EXCLUSIVE DISTRIBUTOR
AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 129th Terrace. Miami, Flonda 33176

MANUFACTURER

JAPANPIEZOCO,LTD. _s
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no matter what the offset.

* ILLUMINATED KEYBOARDWITHACQUISITION

TONE: Unparalleled ease of operation.

BRIGHT GREEN LED FREQUENCY DISPLAY:
Easily visible, even in direct sunlight.

« DIGITAL S/RF METER: Shows incoming signal

strength and relative power output.

BUSY-CHANNEL AND TRANSMIT INDICATORS:
Bright LEDs show when a channel is busy and
when you are transmitting.

« FULL 16-KEY TOUCHTONE™ PAD: Keyboard

functions as autopatch when transmitting (except
in PCS-4800).

« PL TONE: Optional PL tone unit allows access to

private-line repeaters. Deviation and tone frequency
are fully adjustable.

« TRUE FM: Not phase modulation. Unsurpassed

intelligibility and audio fidelity.

HIGH/LOW POWER OUTPUT: 25 or 5 watts
salectable in PCS-4000; 10 or 1 watt selectable in
PCS-4200, PCS-4300, PCS-4500, and PCS-4800.
Transmitter power is fully adjusiable.

« SUPERIOR RECEIVER: Sensitivity s 0.2 uVor

better for 20-dB guieting. Circuits are designed and
manufactured to rigorous specifications for excep-
tional performance, second to none. COMPARE!

REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up/down manual scan, and memaory
address functions may be performed without
touching the front panel! COMPARE!

OTHER FEATURES: Dynamic microphone, rugged
built-in speaker, mobile mounting bracket, remote
speaker jack, and all cords, piugs, fuses, and
hardware are included.

+ ACCESSORIES: CS-7R 7-amp ac power supply.

CS-4.5R 4.5-amp ac power supply, CS-AS remote

speaker, and Communications Specialists S$5-32

PL tone module.
ONE YEARLIMITED WARRANTY!
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* INDICATES PHASING

Fig. 6. Impedance-measurement test setup.

HP 48154 j
RF VECTOR l
IMPEDANCE C .
METER 150 :
NOTE ALL SYSTEM IMPEDAMCES 750
F(MHz) Z(Ohms) ¢°
1.8 70 +6
20 70 +6
35 70 0
40 7 0
7.0 68 +2
73 67 + 2
14.0 56 -2
14.35 54 —4
21.0 42 +8
215 42 +9
28.0 38 + 30
28.5 37 + 37

Table 1. Transformer vector-
impedance measurements.

station —the toroid core sat-
urated. He used L/C net-
works for transformers in-
stead of toroids at his loca-
tion.

Both a network analyzer
and an rf-vector impedance
meter (75-Ohm impedance)
were used to verify trans-
former performances. Test
setups are shown in Figs. 6
and 7; measurements are
listed in Tables 1 and 2.
Measurements made using
the network analyzer are re-
turn loss as measured in
decibels. “Return loss is the
relation between the power
returning down the line from
a mismatched load to the
power incident to that
load.” (Stephen F. Adam,
“Microwave Theory and Ap-
plications,” Prentice Hall,
1969.) It is related to vswr by
the formulax R1 = —20
log,dvswr — 1/vswr + 1)
Equivalent vswr’s are includ-
ed in Table 2.

All measurements were
made with the transformer
terminated in a 600-Ohm
load consisting of two 1200-
Ohm, quarter-Watt, carbon
composition resistors in par-
allel,

N1RC also tried a mea-
surement setup which the
average ham can do at
home to get a rough indica-
tion of Beverage perfor-

14
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mance. Although the trans-
former is designed for a
600-Ohm-to-75-Ohm imped-
ance transformation (an 8:1
ratio), it can also be used for
400-Ohm-to-50-Ohm  appli-
cations. Bob made a 400-
Ohm dummy load of 8-50-
Ohm, 10-Watt wirewound
resistors and connected it to
the 600-Ohm side of the
transformer. After connect-
ing the 75-Ohm side to the
“Antenna” connector of a
vswr bridge and applying
enough power to get a full-
scale deflection, he mea-
sured the vswr (quickly!) on
160, 80, and 40 meters. It
was 1.5, 2, and 3, respective-
ly, and into a reactive load.
Winding Tips

Leave about three inches
of wire free on each end of
each winding. Tin each end
for about 1/4”; remove the
enamel by burning it off
with a hot soldering iron.
Wipe the tip of the iron fre-
quently on a wet sponge to
clean it. When all eight ends
are tinned, identify each
winding using a continuity
tester or VOM. Separate out
one winding as the 75-Ohm
winding. Carefully solder
the other three windings in
series, removing excess wire
(you don't need six inches),
and re-tin ends before con-
necting the two end wind-
ings to the center windings.
Pay careful attention to po-
larity (phasing).

Box Assembly

Each  transformer is
mounted in the Beverage
Box on a platform built up
of clear uncured RTV. When
this cures, the toroid will be
held securely in place. The
ground ends of the windings
are connected together to
the ground binding post and
a chassis ground. The 75-
Ohm and 600-Ohm windings

(41
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Fig. 7. Transformer return-loss test setup.

are connected to the F con-
nector and input binding
post, respectively. See Pho-
to B. Be careful not to re-
verse these connections as

we did in one box. If you
need to identify windings,
disconnect the ground ends
from ground and from each
other. The 600-Ohm winding
will then show continuity

from the “hot” end to the
connections between its

center winding and outer
windings.

Another consideration is
the location of the 600-Ohm
binding post, the 75-Ohm
binding post, and the F con-
nector. We placed the 600-
Ohm binding post and the F
connector on opposite ends
of the long axis of the Bever-
age Box with the ground
binding post placed on the
side. In this way, the box
could be “hung” from a Bev-
erage. The F connector and
75Ohm feedline hang ver-
tically from the bottom of
the box with no right angle
bends in the cable and a
natural drip path for the
water off the box.

The Box

We chose an aluminum
Hammond 1590 B box (109
X 58 X 25 mm), equivalent
to Bud box number CU 124,
because it was reasonably
priced—in the $6.00 area—
and had an inner lip which
protects the circuitry from
the weather. All seams in the
box and connectors were
coated with clear nail polish
to form an inexpensive and

watertight seal. Photo C
shows a completed box.
Grounding

This is a subject all its

Return

F(MHz) Loss (dB) Vswr
1 20 1.22
2 30 1.06
5 i 45 1.01
3 35 1.04
4 30 1.06
5 28 1.08
6 25 1.12
7 22 117
8 20 1.22
E 19 1.25
10 18 1.28
11 17 1.34
12 16 138
13 16 1.38
14 16 1.38
15-30 >10 <19

*Resonance in transformer pro-
duced (out of ham band) mea-

surement anomaly.

Table 2. Transformer return-
loss measurements.

own. But it is probably
worth a few words here. The
Beverage antenna will be
erected only 8-15 feet off
the ground. Therefore, it is
unlikely to receive a direct
hit from lightning.

To a certain extent, the
feedlines to the Beverage
Boxes act as counterpoises,
since the most convenient
route from the shack to the
Beverage Boxes furthest
from the shack was almost
always along the ground be-
neath the Beverages All
feedline braids were ground-
ed at each end. However,
this counterpoise effect
caused by the feedlines is
not a designed-in part of the
Beverage system and can-
not be depended upon to ei-
ther improve or degrade sys-
tem performance. It just
must be accepted as one re-
sult of this design.

In the installation of this
antenna, several fourfoot
cable-TV ground rods were
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used. In addition, several six-
and eight-foot ground rods
were used. Six-foot-by-3/8-
inch or eight-foot-by-5/8-
inch ground rods seem to be
the grounding system of
choice. But the best strategy
seems to be this: Erect some-
thing, and if you are unsatis-
fied with performance, go
out and add more ground
rods a few feet away or add

radials to the existing ground
rod.

Incidentally, since no #6
copper ground wire was
available, we simply used
two strands of #12 (approxi-
mately equivalent to one #9
wire) to ground the termina-
tion boxes.

Place the ground rod a
few feet away from the tree
and you will have a better
chance of avoiding thick
roots when you drive the
rod(s) into the ground.

Note that a six-direction
Beverage system uses seven
ground rods; the last one is
for ground back at the
shack. But you have already
installed a good ground for
your station, haven’t you?

Wire and Height

Beverages will work best,
it seems, at heights from 6 to
15 feet. Above that, they be-
gin to look like conventional
longwires. We caution you
to put the wire up at least 10
feet however, because one
Massachusetts ham is now
the defendant in a lawsuit
resulting from a trespasser
on horseback who was top-
pled from her horse when

she hit the Beverage wire.

At K1VR, due to con-
straints imposed by lot size,
the Beverages were only be-
tween 220 and 325 feet long.
Widely-circulated  folklore
suggests that two wave-
lengths, or 450 feet at 80 me-
ters, is optimum. There is
some experience, at W4BVV
and W1ZA, to suggest that
10001200 feet is too long at
80 meters.

Almost any wire will do,
but we recommend strand-
ed and insulated, approxi-
mately #16 or #18 AWCG. Fi-

16 73 Magazine = QOctober, 1983

T o e
e Bl w S, P i ': :'-;---:-\.m' Foeins
e BT S T G R e

Ph

L sl
- Sk mwﬁ}_" o
At | it e
S e o
S e

oto C. Assembled and sealed Beverage Box. The system of

three reversible Beverages at K1VR required six of these

boxes.

nally, if you want the wire to
be seen, because you cross
an open field perhaps, make
it white or yellow. On the
other hand, if you live in a
more suburban area and
wish to hide it a bit, choose
green, brown, or black insu-
lation.

The best mounting meth-
od vet discovered is to use
standard electric fence wire
standoff insulators made of
plastic. They can be ham-
mered into a tree in seconds.

Remember, when install-
ing your wire, to keep it as
far away as possible from
towers and other metallic
structures which may have
the undesired effect of ca-
pacitive coupling. In the
case where a 300-foot wire is
supported in the middle by
your tower, it is more likely
to behave as if it were a
150-foot wire.

We chose stranded wire
because, over such long
runs, supported by trees, a
solid wire would be flexed
frequently, leading to stretch-
ing and breakage.

Conclusions

We set out to make a uni-
directional receiving anten-
na for the low bands which
would be very good for DX
and reject signals from the
side and back. For a modest
amount of work, on a lot of
modest size, we attained
that goal.

Once we had the anten-
nas up and working, we did
notice something about

their operation that de-
served a bit of attention. Oc-
casionally a signal seemed
to peak on the wrong anten-
na. There are two reasons
that this can occur. For one,
a particular Beverage may
not so much favor one direc-
tion as it nulls the interfer-
ence coming from another.
This gives the appearance of
peaking a signal on the
wrong antenna. In trying
conditions, this means that
some judicious switching is
worthwhile. For another,
Beverages are essentially
low-angle antennas. As a re-
sult, a close (0-300 miles) sta-
tion may actually be louder
on the high-angle side lobe
of a completely different di-
rection Beverage than on
the Beverage favoring that
direction. At K1VR, this
means that K2s often peak
north or northeast. Locals, it
seems, can peak almost any-
where.

Having established that

we had a working antenna
system and knowing full

well that nothing good ever
lasts, we decided to make
records of baseline resis-
tance measurements at the
control head. There is varia-
tion due to feedline lengths,
and maybe even grounding,
but by measuring between
the center conductor and
ground at the output of the
control head (removing the
jumper that goes to the re-
ceiver), lines measured be-
tween 6 and 40 Ohms.

It is really neat to peak up

the weak ones and reject the
strong ones by changing di-
rections so easily. If you've
long bemoaned the noise
and crud on 40, 80, and 160,
try a Beverage and double
your fun by feeding both
ends!

Acknowledgments

Thanks to WI1CF who
erected the prototype ver-
sion on Martha’s Vineyard.
And thanks to W1FC who
took the first cut at design-
ing the transformer. Both
men work at M/A-COM,
where we used some lab
instruments for testing.
Thanks also to N1BC for

some helpful hints. K1VR
thanks his company, Chan-

nel One, for offering a good
deal on some RG-59 left
over from satellite cable-TV
installations.

We would be happy to re-
spond to any inquiries ac-
companied by an SASE.

References

1. Reprinted as part of H. H. Bev-
erage and Doug Demaw W1FB,
“The Classic Beverage Antenna,
Revisited,” QST, page 11, Janu-

ary, 1982,
2. John S. Belrose VE2CV,
“Technical Correspondence,”

QST, September, 1981, page 51.
Beverage adds further informa-
tion to Belrose’'s letter: H. H.
Beverage, ex-W2BML, “Techni-
cal Correspondence,” QST, De-
cember, 1981, page 55; .
“Feedback,” QST, March, 1982,
page 51.

3. John Devoldere ON4UN, 80
Meter DXing, pages 2-28-2-32,
Communications Technology,
Inc., Greenville NH. This work
contains a discussion of Bever-
age antennas and an example of
a relay-switched terminating
system.

4. Beverage and Demaw, op. cit.
5. Belrose, op. cit.

6. Victor Misek WIAWCR, The
Beverage Handbook, 1977, Mi-
sek, Hudson NH.

7. John S. Belrose VE2CV, John
Litva, G. E. Moss, E. E. Stevens
VE3CYO, "“Beverage Antennas
for Amateur Radio Communica-
tions,” QST, January, 1983, page
22,

8. Misek, op. cit., page 6.
9. Belrose, “Technical
spondence,”’ supra.

Corre-



MORE FROM PRO-SEARCH™ ELECTRONICS

e

NOW THREE MODELS OF OUR
DIGITAL ANTENNA CONTROL

Your Choice Of Center, North Or South
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PSE 1A
Trll:." EDHTEETEP provides the leas! axpensive
DIGITAL CONTROL UNITWITH COMPLETE COM

PUTERIZED CONTROL, BUT WITH LESS
FEATURES, than the "DX'ER” and "DELUX

This unit gives you the current position of your
antenna digitally. 1 haa 10 memones and Com
mand modes, plus single bulton operation. The
'CONTESTER" comes with a 7.0 amp conlinuous
duty motor supply.
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the compular interface or remote interface
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guality componentis aa the olher models
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of bhoth worlds. A real time saver dunng contests
Hands olf operation will save many hours ol hang
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manual confrol bhox. but worlds apgart in state.of
the-arl and operation. Price 3229 95

BETTER

PSE 1. PSE3
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synthesized unitas. and a8 Tor the ham who s in
nend of more features on their controllar. It has
¢ digital readouls, aones 1o show the antenna s
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path or shorl path, or checking fronl to back, or
waorking betwkan two differant stations, .a real
time saver and Just a4 nice conveniance
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REPEATER
CONTROLLER

The RC-850 Repeater Controlleris creatinga New Breed of repeaters. Providing the
ultimate in reliable, versatile communication, with the most advanced repeater
autopatch available, and synthesized linking to other repeaters.

Its mailbox, informative |D and tail messages, and user signal diagnostics make it
your group's "“Information Center”.

Plus two-tone paging, site alarms, and remote control functions.With remote
metering to let you troubleshoot your system from home. Its built-in time of day clock
and Scheduler have redefined the meaning of “automatic” control.

The RC-B50 controller is remotely programmable with Touch-Tone commands,
and isavailable with life-like synthesized speech foranideal human interface.
And it's upgradable through software so it'll never become obsolete.

Communication, information, signalling, control.
The New Breed . . .

HUSTLER

DELIVERS
RELIABLE /

ALL BAND HF
PERFORMANCE

Hustler's new 6-BTV six-

band frap verfical fixed
station antenna offers

all band operation

with unmatched con-
venience. The 6-BTV -
offers 10, 15, 20, 30, /

40, and 75/80 meter
coverage with ex-
cellent bandwidth
and low VSWR, Its
durable heavy
gauge aluminum
construction with
fiberglass trap

forms and stain-

less steel hard-
ware ensures

long reliability.
Thirty
MAKE YOUR REPEATER A WHOLE NEW ANIMAL meter kits
WITH THE RC-850 REPEATER CONTROLLER (3G-MTK)
advanced for 4-BTV
Call or write for detailed specifications on the mc computer and 5-BTV
RC-850 Repeater Controller. controls, inc. are also i

=124 available,
10816 Northridge Square ® Cupertino, CA 95014 e (408) 749-8330

THE AUTEK “QRM ELIMINATOR”

Model QF-1A
For SSB & CW 8
$69.00 (+s4) |

115 VAC supply bulit- Auxillary Notch re- Four main filter
in. Filter by-passed jects B0 to 11,000 Hz! modes for any QRM  able main selectivity able main frequency.

when off. Covers signals other situation. (to an incredible 20 (250 to 2500 Hz)
notches can't touch. Hz!)

AUTEK pioneered the ACTIVE AUDIO FILTER back in
1972. Today, we're still the engineering leader. Our new QF-
1A is the lalest example. It's INFINITELY VARIABLE. You
vary selectivity 100:1 and frequency over the entire usable
audio range. This lets you reject whistles with dual notches
(to 70 dB), or reject SSB hiss and splatter with a fully ad-
justable lowpass plus aux. notch. Imagine what the NAR-
ROWEST CW FILTER MADE will due to QRM! HP rejects
low frequencies. Skirts exceed B0 dB. 1 watt speaker amp.

WORLDS RECORD KEYER. OVER 4000 DX QSO’S IN 2 DAYS!

Probably the mast popular “professional” contest keyer
in use, yet most owners are casual CW operators or nov-
ices. After a few minutes, you'll see how memory revolu-
tionizes your CW operation! Just start sending and record w
your CQ, name, QTH, etc. in seconds, 1024 bits stores ==
about 100 characters (letters, numbers). Playback at any
speed. Dot/dash memories, triggered clock, repeat, com-
bine, 5 to 50 + WPM, built-in monitor and 115 VAC supply.
Works with any paddle. Sit back and relax while your MK-1

$1 00 50 calls CQ and handles standard exchanges!
’ (+9%4) Optional memory expander (ME-1) expands any MK-1 to
400 characters. ME-1 factory installed $35. Owner in-
stalled, only $21 (+ $4). Add more memory now or later!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell only factory direct. No dealer markup in our price.
Order with check, M.O,, VISA, MC. Add $4 postage and han-
diing in 48 states. {37 h::-r UPS air). Add $7 to Canada, Hi.,
AK. Add $22 elsewhere (shipped air). Add 5% tax in Fla,

Continucusly vari- Continuously vari-

o

Built-in 115 VAC supply. 6% x5x2%:. Two-lone. grey styling.

Even latest rigs include only a fraction of the QF-1A
selectivity. Yet it hooks up in minutes to ANY rig-Yaesu,
kenwood, Drake, Swan, Atlas, Tempo, Heath, Collins, Ten-
Tec, etc. Just plug it into your phone jack and connect spkr
or phones to the output. Join the thousands of owners who
now hear stations they couldn't copy without a QF-1A! |t
really works!

§ NEW!

68N _

Don't miss our 30 meter excitement.

HUSTLER -
STILL THE STANDARD OF PERFORMANCE.

HUSFLER)

3275 North "B" Avenue
Kissimmee, Florida 32741

An A-nunn\ Company

Model MK-1 Keyer

Hutek Research

BOX 302 DEPT. S
ODESSA, FLORIDA 33556 @ (813) 920-4349
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* MAXCOM”
AUTONSTIC ANTENNA MATCHER

TUNES

ONE ANTENNA

.3 MHZ. TO 70 MHZ.
vswr LESS tuan 1.5:1

WITH NO ANTENNA TUNING

* NO MOVING PARTS ! * 100% SOLID STATE !
* 5 YEAR WARRANTY ! * NO CONTROL LEADS !
* INSTANT SWITCHING ! * LIGHT WEIGHT !

* 50 OHM_INPUT ! * HIGH EFFICIENCY !
* LOW _NOISE ! * 200 TO 2KW. P.E.P, !
*  DIPOLE ! * LONG WIRE !

*  MARINE ! * MILITARY !

*  AMATEUR ! *  AVIONICS !

AT LAST ! A RADIO STATION INSTALLATION THAT IS JUST THAT !
"INSTALLATION ONLY"

NO MORE TIME CONSUMING, FRUSTRATING AND COSTLY ANTENNA TUNING.

ONE ANTENNA FOR ALL FREQUENCIES AND ALL BANDS FROM:
3 MHZ. TO 70 MHZ.

SEE YOUR LOCAL DEALER FOR MORE INFORMATION, IF HE CAN'T HELP YOU
ASK WHY ?
AND CONTACT:

MAGNUM DISTRIBUTORS INC. 1000 S. DIXIE HWY. POMPANO BEACH, FLORIDA. 33060
305-785-2002

54

WE WILL GLADLY FURNISH INFORMATION AND YOUR CLOSEST STOCKING DEALER !
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Join the Packet-Radio
Revolution—Part I

Warm up your soldering irons.
This part offers the nuts and bolts of building your own TNC.

Lyle Johnson WA7CXD

c/o Tucson Amateur Packet Radio
PO Box 22888

Tucson AZ 85734

‘lYﬂu mean | can send

messages error-free,
experiment with various pro-
tocols, use amateur satel-
lites without an amateur sat-
ellite station. . . ? Wow! But
you indicated I'd probably
need this TNC to do it. How
can | get one? Or better yet,
how can | make one?”

Last month, a general
overview of packet radio
was presented. This time, a
detailed description of the
Tucson Amateur Packet Ra-
dio (TAPR) Terminal Node
Controller (TNC) will be pre-
sented. | will do this in detail
to allow the experienced
home-brew artist to con-
struct one, and | will make
general comments regarding
packet hardware, A look at
current and projected pack-
et activities will be included,

along with references to
sources of further infor-
mation.

As explained in Part 1,
most packeteers utilize a
TNC to connect their radio
and terminal or computer
together. The TNC contains
a microprocessor, memory,
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/O for the terminal (from
now on, the word terminal
will be used to include a per-
sonal computer), 1/O for the
radio (including the modem,
or TU), a power supply, and
miscellaneous circuitry.

There are at present two
TNCs in common use. One
is supplied as a bare board
from the Vancouver Ama-
teur Digital Communica-
tions Group (VADCG) and
was the first system gener-
ally available. It has 4K
bytes of RAM space and 4K
bytes of EPROM space. The
8085 microprocessor i1s utlk
lized, along with the 8273
HDLC controller, An ex-
ternal power supply and
modem are required for
operation. (Contact VADCG,
whose address appears at
the end of this article, for
more information.)

The second unit is a TNC
designed by TAPR (pro-
nounced “tapper”), and it in-
cludes 24K bytes of EPROM,
6K bytes of RAM, a 6809
microprocessor, and a West-
ermn Digital 1933 HDLC con-
troller. It supports both seri-
al and parallel terminal /O
and includes an on-board
modem (with radio interface
circuitry) as well as an on-
board regulated power sup-

ply. The primary emphasis
of this article is on building a
TAPR TNC.

Short History of TAPR

The TAPR TNC came into
being after a group of six
hams got together in late
November, 1981, following
a presentation on packet ra-
dio by KD2S at the local
IEEE Computer Society. Af-
ter reviewing the October,
1981, QST article on packet
radio, the group decided to
get further involved. Want-
ing to do extensive experi
mentation with various pro-
tocols and desiring that the
TNC be self-contained (with
on-board modem, radio in-
terface, and power supply),

an informal club was
formed and the name Tuc-

son Amateur Packet Radio

adopted.

An initial TNC design us-
ing a 6502 microprocessor
was completed in Decem-
ber of 1981, and by late
winter, a dozen PC boards
were fabricated. These were
called alpha boards, and
the twelve people who had
ordered them hurriedly as-
sembled them. The software
and protocol groups mean-
while got very busy, but

work (the bane of an ama-
teur's existence) got in the
way and things developed
rather slowly. The original
boards had 12K bytes of
EPROM, 4K bytes of RAM—
and some very troublesome
IC sockets.

By May, 1982, a FORTH
compiler was resident on
the TNC and some fairly
crude software to exercise
the hardware and ship pack-
ets was written. This system
was first shown publicly at
the ARRL Southwestern Di
vision Convention, June 4-6.
By this time, TAPR was a
nonprofit R & D corporation
with over 100 members.
Shortly after the conven-
tion, stations WA7CGXD and
KD2S established packet
communications over a 35

mile path in Tucson using
the alpha TNC.

Investigation into the ra-
dio response characteristics
of the 2-meter gear avail-
able to TAPR that summer
showed that the audio re-
sponse on a system basis
(that is, looking at a signal
from a receivers speaker
that was transmitted by
another radio with a pure
signal at its microphone in-
put) was terrible. If the mo-
dem was to work at the tar-



get rate of 1200 baud, some
filtering was going to be
needed.

At this time, KV7B and
KV7D stepped forward and
volunteered to design such
a filter. After careful study
and computer simulation
(meaning building and test-
ing it on paper as opposed
to actually doing it), a design
came forth which was quickly
breadboarded. On the sec-
ond pass, it worked! Several
radios were tested with the
new filter, and most worked
perfectly.

About the same time, the
software people requested
more memory space and
an improved microprocessor.

The 6809 was selected, and
memory space increased to
24K bytes of EPROM and 6K
bytes of RAM. And, again at
the same time, an experi
ment believed to be unique
in the annals of amateur ra-
dio history was launched. . .

Beta Test

It was a fundamental be-
lief amongst the original
TAPRites that unless packet
were made available to the
general amateur communi-
ty as a tested and proven
mode of communications, it
would become at best a cu-
riosity—like  SSTV —rather
than a dominant mode
whose advantages could be
readily exploited—like VHF
FM. Thus, it was determined
to do an extensive, nation-
wide test of the TNC design,
both establishing it techni-
cally and creating a wide-
spread organization with
packet experience and ex-
pertise. We felt that in this
way thousands of amateurs
would get exposed to the
new mode, see demonstra-
tions, etc., and the TNC
could be tested in a variety
of climates and by people

with all sorts of back-
grounds, many nontech-
nical.

TAPR announced its in-
tentions via its newsletter,
Packet Status Register, and
the AMRAD Newsletter
(published by Amateur Ra-

dio Research and Develop-
ment). By the cutoff date,
over 160 amateurs agreed to
participate in the test. It was
made clear that a true test
was to be done evaluating
protocols, hardware, etc,
that problems could be ex-
pected, and that solutions
would have to come from
the field, not just the Tucson
“core.”

In October of 1982, AM-
SAT sponsored a conference
to decide protocol issues so
the forthcoming Phase |lIB
satellite could be used for in-
tergroup-linking experiments.
It was apparent that a stan-
dardized protocol was need-
ed, or else different groups
would not be able to ex-
change information. A sort
of Tower of Babel would re-
sult, with each group speak-
ing its own language. The
result of this conference
was the adoption of a proto-
col called AX.25, sponsored
by AMRAD, with a few
changes.

At TAPR, a software ef-
fort was organized to get
this new protocol on the
beta boards, and the race
was on between the PASCAL
coders with AX.25 and the
FORTH coders with the
TAPR/DA (dynamic address-
ing) protocol. The AX25
team won the first round,
and the resultant TAPR/AM-
SAT AX25 protocol was
bummed into the TNC's
memory.

After a false start in which
119 TNCs had to be scrapped
due to a manufacturing de-
fect in the PC board (see
“Black Thursday” in the
December, 1982, issue of
TAPR’s Packet Status Regis-
ter), the beta TNCs were dis-
tributed. In a matter of a few
short weeks, beta sites were
on the air with packet be-
ginning a rigorous test of
hardware, software, and
protocol. As this is being
written, the first results of
the beta test are flowing in,
and by the time you read
this, it is expected that the
bugs will largely be extermi-
nated in the software and

hardware design modifica-
tions for enhanced opera-
tion will have been imple-
mented.

The TNC

The information pre-
sented here for constructing
a TNC is based on the latest
hardware modifications. Be

sure to contact TAPR for
any updates before you be-
gin building your unit just to
be safe (please include an
SASE), but you may be as-
sured that the design pre-
sented here has in fact been
put on the air by over 160
other hams and that it works
very well.

CURRENT PACKET ACTIVITIES

Packet radio development is currently expanding in many
directions:

On HF, transcontinental contacts have been made as well as
short-distance ones, on 10 meters. AMRAD is sponsoring the
design of a Packet Adaptive Modem (PAM) especially for HF
use. It will work from 75 to 1200 baud using FSK techniques.
The idea is that stations will establish contact at 75 baud and
then step up the rate until the bit-error rate (BER) becomes too
high (meaning too many retries). The units then will step down
in rate and continue until either (a) the error rate degrades,
meaning another step downward, or (b) the error rate be-
comes too good, meaning another step upward.

Another set of experiments has been conducted by W9JD us-
ing a scheme of forward error-correction (FEC). This means
that redundant bits are sent for each character, slowing down
the data rate for a given baud rate but allowing the receiving
station to miss some bits and still get error-free copy! This
sort of system no doubt will be further developed in the future.

On VHF, W3IWI and others have exchanged packets using
OSCAR 8 Mode J! This is a precursor for the AMICON network
to be established since the successful launch of Phase llIB.
TAPR is starting to design high-speed linking hardware for
the Terracon application.

One of the most original experiments now being implemented
is a device called PACSAT. This is an AMSAT-sponsored
satellite that will fly in low Earth orbit (LEO) much as the pres-
ent OSCAR series. However, this bird will have up to 4 mega-
bytes of memory and will allow amateurs to send messages
to other amateurs anywhere else on Earth. PACSAT will store
the message until the receiving amateur logs in, at which time
it will send the message to him. This store-and-forward sys-
tem will allow non-realtime communications on a global
scale. PACSAT is slated to fly in the 1985/6 time frame.

Back on the ground, several sites have put up computer
bulletin boards on packet. The list includes San Francisco, St.
Louis, Tucson, Washington DC, and many other cities.

A major breakthrough in packet communications occurred
during October, 1982, when AMSAT sponsored a protocol
meeting in conjunction with their annual meeting in
Washington DC. Locked in a room until an agreement was
reached, representatives from most active US packet groups
met and adopted a “level two" protocol. This means that near-
ly every packet group will be running a common protocol,
enabling us to “talk™ to each other now that Phase IlIB is up!
While seemingly perfectly obvious, such an accord will help
prevent a Tower of Babel, allowing experimentation with ac-
cess and modulation techniques for this satellite. Of course,
each group can run whatever protocol they like locally, but
most are now running the AX.25 protocol adopted at the
Washington meeting.

As you can see, there is no lack of things being done with
packet now, nor will there be in the foreseeable future. In fact,
it is my opinion that the next year or so will see the beginning
of traffic handling and emergency-communications-oriented
amateurs reaping the benefits of packet-radio techniques.
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The TNC design is broken
into the areas of microcom-
puter terminal /O, radio 1/O
and modem, and power sup-
ply. These will be discussed
in some detail, and it is rec-
ommended that the builder
thoroughly read this section
before construction com-
mences. The TAPR TNC in-
corporates some very new
technology, some of it be-
lieved to be unique in the
Amateur Radio Service.

NOVRAM (a trademark
of Xicor) is a form of memo-
ry (nonvolatile) that doesn’t
forget when power is re-
moved yet is easily updated
by the operator. It is used to
store such information as
station callsign, terminal 1/O
characteristics (baud rate,

parity, and stop bit options,
etc.), radio channel informa-
tion, and so forth.

A CMOS switched capac-

itor filter is used to smooth
the radio system audio re-
sponse to allow for a 1200-
baud transfer rate. This filter
is crystal-controlled, and its
parameters are set by a net-
work of 1% resistors so that
it is economical (about $6
total) as well as reproduc-
ible (there are no adjust-
ments nor critical capaci
tors).

“Byte-wide” memory is
used, so the user can option-
ally mix the ratio of RAM
and EPROM, and the ad
dress map for the micro-
computer is burned into a
TTL PROM, so it can be
changed by those who so
desire.

Other unique features in-
clude a 14-second “watch-
dog’ timer to prevent a mal-
functioning unit from tying
up a channel, on-board self-
calibration routines for set-

oscillator is

ting the modem frequen-
cies, and capability to select
the HDLC baud rate under
software control.

The Microcomputer

The TNC digital logic is
implemented via a program-
mable microcomputer. This
allows changes to be made
in the logic (such as protocol
definition) without modify-
ing the board and greatly
simplifies the device. To im-
plement a TNC in discrete
logic (such as TTL or CMOS
ICs) would be an incredibly
complex task and probably
would render packet an un-
usable mode.

The design of the micro-
computer portion of the
TNC is very conventional.
A crystal-controlled clock
implemented
using two sections of a hex
inverter, U1. The frequency

chosen, 36864 MHz, en-
ables the various baud-rate
generators on the board to
operate exactly at the stan-
dard baud rates in general
use. A frequency divider fol-
lows the clock oscillator to
provide a 1.8432-MHz signal
for the 6551 UART (see User
/O, below) as well as a
115.6kHz signal needed by
the switched capacitor filter
in the modem, described
below.

A reset circuit is provided
using two sections of a hex
Schmitt trigger/inverter to
provide a time delay after
power-up. A switch is pro-
vided to allow the operator
to manually reset the sys-
tem as well.

The microprocessor is a
6809, selected for its archi-
tecture. It is efficiently able
to run block-structured
code such as that generated
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Fig. 1. System circuitry.
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CHAMPAGNE RTTY/CW
L Nr B

CP-1 Computer ath"“ Iterface

The AEA Model CP-1 Computer Patch™ interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with.the appropriate software package (see your dealer), the CP-1 will patch
most of the popular personal computers to your transceiver for a complete full-feature
RTTY/CW station. No computer programming skills are necessary. The CP-1 was
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering.
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak
signal conditions.

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and
minus (-) output jacks are also provided for CW keying of your transmitter. An optional
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1.
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by PASCAL and FORTH
compilers. Some additional
circuitry is provided on the
control bus to provide com-
patibility with the memory
and HDLC controller. This is
implemented using TTL for
clock buffering and generat-
ing separate |IRD and 'WR
signals. (Note that a leading
! means negative true logic
in this discussion.)

The memory bank con-
sists of six JEDEC-standard
“Byte-wide” sockets. Each
28-pin site can accommo-

date RAM, ROM, EPROM,
or EEPROM. The beta con-

figuration calls for the low-
order sockets, U7-U9, each
to contain a 2K-byte static
RAM chip (such as the AMD
9128, Toshiba 2016 or TI
4016) for a total of 6K bytes.

The other three sockets con-
tain 2764 EPROMs at 8K

"1z +5%

o T

-

Wi

| STORE
a0

Al

Ay

AY

as

a8

Qo
a
QR
a3
ANFAT BECALL

(1]

PR
Fal

|

us u2T

el

—
=

L= 1
PE2
PEY

==

rad
PES

L
FAJ
Pak
PaT

HdEHEEE

-E" SR JC|5S Bl e ls il

PAD

il 3~

Cag

%0,
-nh@

FaT

bytes each for a total of 24K
bytes. This is more memory
than many of the current
crop of low-end “home”
computers!

For maximum flexibility
and to allow using higher-
density memories (such as
8K-byte static RAMSs, and
16K- or 32K-byte EPROMs),
the address map is burned
into a 32 X 8 bipolar PROM.
This address decoder allows
for any memory mix with a
resolution of 2K bytes. Thus,
a full 64K-byte address space
can be accommodated with
no changes other than bum-
ing a new address decoder
PROM (at a cost of about
$1.00)—and buying more
memory, of course!

In order to allow the oper-
ator to store his station call-
sign only once (as opposed
to storing it every time he

3.6

turns the TNC on), as well as
to allow flexibility in saving
various serial port parame-
ters (baud rate, stop bits,
parity) and radio timing
characteristics (key-up delay,
hang time, etc.), a form of
nonvolatile memory (NOV-
RAM) is incorporated into
the TNC. 256 bits of this
memory are provided. The
interface is through a paral-
lel 1/O port (U6), simplifying
the hardware design as well
as protecting the NOVRAM
from any glitches that might
alter its contents in an unex-

pected manner.

This memory requires no
batteries or other power to
retain data for at least 10
years. It can be rewritten
10,000 times, or once a day
for nearly 30 years! (Usually,
it will be written to once or
twice during initial setup,

_-__——-—_—__#

then only when the operator
desires a “permanent” up-
date, maybe once a month.)

The HDLC chip used is a
Western Digital 1933B-00,
selected for the fact that it
contains a digital phase-
locked loop (DPLL), used to
recover clock information
from the incoming NRZI
data stream, and because it
is the least expensive chip
available which has this
feature. Unfortunately, it
wasn’t designed just to hang
on a 6809 bus, so a little TTL
glue is needed to attach it

Apart from the separate
IRD and !'WR lines, also
needed for the memory sys-
tem, the three interrupt out-
puts from the device are
inverted and buffered by
open-collector inverter sec-
tions of U25. Note that the
data bus on this chip is in-
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ICOM Handhelds

% The Transceivers. The |C-2A features
full coverage of the 2 meter ham band.
The IC-3A covers 220 to 224.99 Mhz,
and the IC-4A, 440 to 449,995 Mhz.
Each comes with BP-3 rechargable
battery, AC wall charger, flex antenna,
earphone, wrist strap, and belt clip.
Accessories are interchangable, Slide
on, removable battery pack allows
guick change and may be charged
while removed from {ransceiver

HF Transceivers: Regular SALE
IC-740* 9-band 200w PEP Xcvr... 51099 00 949%

*plus FREE PS-740 Internal ﬂqu( supply &
$50 Factory Rebate until gone!

VHF/UHF Multi-modes: Regular SALE
IC-251A 2m FM/SSB/CW Xcvr/AC ps...$749.00 549%

$50 Factory Rebate until gone!

IC-551D BOw 6m Xewr...ueeerneennnnn... $699.00 599 § 2 meters: Regular SALE
PS-740 Internal power suwlr .. $159.00 149** & ps.20 20A switching ps/spkr......... 229.00 199** | IC-2A 15/1 5w 2m HT/batt/wall cgr $ 239.50 214"
EX-241 Marker unit.. cemsareeey 2000 EX-106 FM adaptor.................... 12500 112%* § IC-2AT .15/1.5w 2m HT/batt/cgr/TIP 299.95 219
EX-242 FM unit.... e 39.00 IC-451A 430-440 SSB/FM/CW Xcvr/ps 899.00 769% f 220 MHz:
EX-243 Electronic keyer unit .. 20.00 IC-451A/High 440-450 MHz Xcvr/ps  899.00 769°* R |C-3A .15/1.5w 220 HT/batt/wall cgr... 269.95 234%
FL-45 500 Hz CW filter (1st IF)... 59.50 AG-1 15 db preamp, IC-451A/45A... 89.00 79% J IC-3AT .15/1.5w 220 HT/batt/cer/TTP  299.95 239"
FL-54 270 Hz CW filter (1st IF)....... 47.50 IC-271A 2m, 25W XCVF cevevrinrnirninnas 699.00 629°° ¥ 440 MH2z:

FL-52/A 500 Hz CW filter (2nd IF)... 96.50 83" §ic.471A 430-450 MHz, 10w xcvr....... 799.00 719°

IC-4A _15/1.5w 440 HT/batt/wall cgr... 269.95 234%

L L]

itﬁii ggg Eﬁ?{;ﬁﬂ;ﬁznmﬂ lgggg lﬂ“ PS-25 Int. p/stor 271A/471A........ TBA IC-4AT .15/1 5w 440 HT/batt/cgr/TIP 29995 239
HM-12 Hand microphone ............. 39.50 Hand-held Accessories: hulif
MB-12 Mobile mount.................. 1950 SM-6 Desk microphone................ 39.00 8C-250 Extra 15-hour wall s $10.00
I AN A% PO o VHF/UHF FM:. Regular SALE 8 g¢ 30 1/15.hour drop-in charger for BP-2/3/5 69.00
IC-730 8-band 200w PEP Xcvr w/mic ... $829.00 599° §IC-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319% BP-2° 450 ma. 7.2v 1w ext time batter 39 50
FL-30 SSB filter (passband tuning)... 39.50 IC-25H as above, but 45 watts .......... 389.00 345% B pb 3 Eyira std. 250ma 8 4v 15w ban; """" 26 50
FL-44 558 filter {zﬂd IF} -------------- 159.00 144% IC-45A 440 FM XCVT, lﬂ'ﬂ. TTP mic..... Hggﬂﬂ 359“ BP-4 Alkaline tlﬂl.'tEfH case.. fetances 12 ﬁﬂ
FL-45 500 Hz CW filter .. 99.50 1IC-22U 10w 2m FM nun-digital Xcvr.... $299Dﬂ 249% BP-5* 450 ma, 10. 8v 2.3w hl DGWEF hﬂﬂEr}‘ . 49.50

EX-195 Marker unit.. 39.00 EX-199 Remote frequency selector ..  35.00 *BC-30 required to charge BP-2 & BP-5
EX-202 LDA interface; 730/2KL/AH. 1 2750 VHF/UHF Multi-mode mobiles:  Regular SALE § ca 5 £ 400 %m flexible antengna 10.00
EX-203 150 Hz CW audio filter ....... 39.00 IC-290H 25w 2m SSB/FM Xcwr, TTP mic 549,00 489% | 4™ Teicscoping k-wave 2m antenna. ... o
EX-205 Transverter SH'T'IEhII"Ig umit... 29.00 IC-560 10w ém SSB/FM/CW Xcvr...... 489.00 439% CA-5 %-wave telescopin 2m antenna.. ... 1395
HM-10 Mobile scan microphone... 39.50 IC-490A 10w 430-440 SSB/FM/CW Xcvr 649.00 579** f ~p_1 Cicarette lichter I'EEEE tacle chgr for BP-3... 9.50
MB-5 Mobile mount.. 19.50 VHF/UHF Portables: Regular SALE § pe g DE ﬂpﬂrah%n mnduf;] ; 17.50
IC-720A 9-band Xcvr/.1- 3!] MH: H'cvr 51349 00 839" §1C-2025 2m port. SSB Xcvr, 3w PEP $279.00 249%° § Ly o Speaker/microphone. .............ocosow. 34.50
FL-32 500 Hz CW filter ............... 59.50 IC-505 3/10w 6m port. SSB/CW Xcvr 449.00 399% [ "5 Taather case without TP cotodt 34.95
FL-34 5.2 KHz AM flter .. et 4900 BP-10 Internal nicad battery pack... 79.50 LC-2AT Leather case with TTP cutott............ 34.95
MB-5 Mobile mount,. 19.50 BC-15 AC ChEFEEi’.,..".,,..,..,,....., 12.50 ML-1 2m 2.3/10w HT amp [HEE $Eg]5ﬁ|.f?g 95

IC-7072 transceive interface, R-70.. 112.50 EX-248 FMunit........ccccovcivnnenese. 4950 | ' QG50

ML-25 2m 20w HT amp. (Reg. $199°°) SALE 179.95
IC-745 9-band Xcvr/.1-30 MHz Revr $ 999.00 899* | LC-10 Leather case................... 3495 N 3p 77N 16-buttom TTP front 2A/3A/4A.......... 39.50
IC-751 S-band xcvr/.1-30 MHz Revi$ 1399.00 1229 | 16385 POWEr SUpRIY..oo..... v 5200 89 | CommSpec SS-32M 32.tone encoder............. 29.95
PS-35 Internal power supply ......... 160.00 144% 1C-30L HE.E arrlp' 10w PEP/FM.. .. 10500 94% IC-M12 12 ch Manne hand-held .. SPECIAL $269.95
PS-15 External 20A power Suﬂﬂhf .... 14900 134% 12 CH i ARt Re H.lif SALE Misc. accessories: H’EE“;I][
FL-52A 500 Hz CW filter .............. 9550 89% tﬁ=12ﬂ f..-,- 1.2 GHz FM xcur S#QEET 00 449°5 24-PP 24-pin accessory Plug.........eeevevsn.. $ 4.00
FL-53A 250 Hz CW filter .. ... 9650 B89 RP-1210 10w 12 GHz repeai:.e.r‘ """"" 999 00 899 | BC-10A Memory back-up; 551/720/730/740.. 8.50
FL-33 AM filter.. e ol ) ' ' BC-20 Nicads & DC-DC charger for portables.., 57,50

HM-12 Hand microphone. ............. 39.50 Cabinet for §Pe1 210 oRPSD..... 2430 BU-1 Memory back-up; 25A/290A/490A....... 38.50
SM-6 Desk microphone .. ceeese 3900 EX-2 Relay box w/marker; 720A/730/701..... 34.00
External frequency controller.......... TBA HM-3 Deluxe mobile mic, specify radio ......... 17.50
High stability reference crystal........ TBA HM-5 Noise canx mobile microphone, 4 pin.... 34.50
Accessories: 720/730/740/751 Regular SALE HM-7 Amplified mobile microphone, 8 pin...... 29.00
PS-15 External 20A power supply....... $149.00 134% HM-8 Touch-tone mic; 255A/260A, 8 pin....... 49.50
EX-144 Adaptor; CF-1/PS-15......... 6.50 HM-10 Scan mic.; 255A/260A/290A/25A...... 39.50
CF-1 Cooling fan for PS-15............ 4500 _ TR os ] HM-11 Scan mic.; 490/25A/290A............... 39.50
PS-20 20A switching ps w/speaker ..... 229.00 199% § R-70 100KHz-30MHz digital receiver... $749.00 625° } um 14 Scanning/TTP mic; IC-25A/45A......... 49.50

CC-1 Adaptor; HF radio to PS-20 10.00 SM-2 4-pin electret desk microphone; 551D.... 39.00

CF-1 Cooling fan for PS-20............ 45.00 SM-5 8-pin electret desk mic.; 251A/451A..... 39.00
SM-6 B-pin electret desk mic............ 39.00 Mobile mount, specify radio.. , . 19.50
SP-3 External speaker.................... 43.50 FX-257 FM unit.. e 38.00 GC-4 World clock (Regular $99.95)........ SALE 94,95
Speaker/phone paich (specify radio)...... 139.00 129 |  1C-7072 Transceive interface, 720A 112,50
AT-100 100w 8-band automatic ant tuner 349.00 314% FL-44 SSB fiter (2nd IF) .. vemees 199.00 144%

AT-500 500w 9-band automatic ant tuner 449.00 399* FL-63 250 Hz CW filter {1;; IF} ______ 48 50
AH-1 5-band mobile ant w/tuner ....... 289.00 259% SP-3 External speaker.........cccc.... \ \ / y
IC-2KL 160-15m/WARC solid state hnear 1795.00 1299 EX-299 (CK-70) 12V option........... , T S |

Order Toll Free: 1-800-558-0411 = cssvauzewars e

AMATEUR ELECTRONIG SUPPLY .

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

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-426/ Phone (702) 647-3114 5456 N. Milwaukee Avenue
Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Outside ) _80)0-321-3594 CU'si% 1.800-327-1917  No Nationwide WATS  2“'5'% 1.800-634-6227 15 min. from O'Hare!

Ohio Florida
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verted, so all data read from
the chip must be comple-

mented by the microproces-
sor before it is used, and

likewise all data written to
the HDLC controller must
be complemented prior to
writing.

The reset signal for the
HDLC chip is provided by
U6, which also provides the
32 X baud-rate clock from
one of its 16-bit program-
mable timers. The other 16-
bit timer contained within
the 6522 is used for main-
taining several software
clocks. These control such
things as the CW 1D interval,

CW-character dot times,
and so forth.
Terminal 1O
The operator interface

consists of both a serial RS-

+3V

232C port and a TTL-level
dual 8-bit parallel port.

The most commonly used
interface is the serial port. It
supports the RS-232C volt-
age, current, impedance,
and pinout specification,
and the port looks like data
communications equipment
(DCE). This simply means
that a standard terminal will
attach to the port and work!
If you choose to use a per-

sonal computer, it must
look like data terminal
equipment (DTE)—a ter-
minal emulator. If your

computer looks like DCE, a
nul-MODEM cable may be
used.

The serial port is driven
by a type 6551 UART (uni
versal asynchronous re-
ceiver-transmitter), which is
a 6809-family 1/O device. It

contains an internal, soft-
warecontrolled baud-rate
generator and can operate
at all standard baud rates
from 50 to 19,200 baud. Fur-
ther, it supports 5- to 8-bit
data widths, odd/even/mark/
space/no parity options, and
1, 1¥4, or 2 stop bits.

The TTL levels from the
6551 are buffered and in-
verted by a 1488 driver (out-
put) and a 1489 buffer (in-
put). The output lines are
loaded with 330-pF capaci
tors to ensure that the maxi-
mum slew rate of the RS-
232C spec is not exceeded,
while the 1488 driver is
isolated from the power sup-
ply by a pair of diodes (D3
and D4) to protect the TNC
from faults that may occur
on the RS-232 interface. The
connector on the PC board

—__—-__—_—__—_______‘

is designed to interface with
a standard IDC connector
and cable, the other end of
which may contain a DB-25
crimp-on connector. The
DB-25 will then have the
correct pinout to attach to a
terminal (DTE).

The parallel port uses no
standard pinout, as no real
standard exists for a bi-
directional port of this type.
It is included for complete-
ness. An optional accessory
for this port that turns the
TNC into an EPROM pro-
grammer (for software boot-
strapping) is available from
TAPR.

Radio 1/O and Modem

The TNC provides an au-
dio signal for the micro-
phone input of the radio
transmitter, a “contact clo-
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[7] 05 & D& FoRM INPUT LEVEL INDICATOR/CLIPPER
[B] txi=Pin NUMBER OF DIF HEADER “U30", RESISTORS M TOLERANCE

Fig. 3. Modem circuitry.



ALL ITEMS ARE
GUARANTEED OR SALES
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CHANGE WITHOUT
NOTICE

_—
N
|

Houston COM-VENTION '83
The 1983 ARPL
National

L]

VA

B I

! |
g 111:'.

Electronics Supply

Oct. 7-9, 1983

ITEMS SUBJECT TO
PRIOR SALE

SIGNAL ONE
Milspec 1030 ... vov oy vvinia $4895.00
BRI AN @ ot vin it va o cavate T8 ata 140.00

TS S i v s atil s Jwdda . 99.00 ea.
AL STBI . oo vocnncansinsi 229.00
TOKYO HYPOWER

3 Eot R T T R e e o 89.00

HC2000 Tuner .............. 289.00

HLI1IO18OV AMP ....ovvvuuss 289.00

HL30160VAMP .....00vv.... 249.00
KDK 2030 2MFM . ............ 259.00
SANTEC ST144uP............ 279.00

g et R 299.00

A e T P e 230.00
MAXON 489S

TX FM Headset Vox ...........
Every club should have a pair
SHERWOOD/WELZ ...... 10% off list
ROCKWELL KWM380 .. 3995.00
COAX SEAL ... ..2.00

BENCHER ST2

Chrome single lever ........... 45.00
BIRD 43 & elements ........ .. Stock
JERSEY SPECIALTY RG213 .. 29¢/#.
450 ohm open wire.......... 20C/#,
AMPHENOL PL259 silverplate....1.25
VAN GORDON Dogbone insulator 50€
WORLD RADIO TV handbook ...17.50

VIBROPLEX 10% off list
BELDEN CABLE
9258 RGBx ......... . 19¢/11,
B214RGBfoam ............. 39¢/1t.
BT REE . ..ovvnimenoanss s 36C/H.

20¢/H.
10¢/H.
................ 46¢/H.
. 2TC/H.
. 45 /1.

8235 300 Ohm kW twinlead . .
8000 14 Ga. stranded ant.....
8267 RG213
B448 rotorcable ...... .
9405 heavy rotor cable
SURPLUS
TCG 25A/1000 PIV epoxy diode 19¢
Sprague 500 pF/30kv
doorknob capacitors. . .
1000pF / 500V Feedthru .
CDE 001/20kV ...... camsisses 1D
6'x9" copperboard ............ 2.00
Resistors 1/4,1/2, 1, 2 Watt . 10¢ ea,
Caps to 1mFD, 100V......... 25¢ ea,
USED - Subject to prior sale

pet . TS
vov .09

COLLINS 75A4......... ... 295.00
TOS s victs .. 200.00
3251/AC LA . 350.00

DRAKE TR4C/AC4 . 395.00
RV4AC ...... .. 100.00

HENRY 3KA . .. 1295.00

KENWOOD TS520S (gem)..... 395.00
RF POWER LABS

A1000, C500X demos ........ 995.00
COLLINS KWS1/75A4 parts., ..... Call
TS 3RS DEIS v v virs ols s snans Call
MADISONOTE - We will talk trades on
new equipment, and our used equipment
Is backed by our reputation. Don't hesi-
tate to try us. Weanswer our own phones
and will deal with our customers one on
one the only way we do business

Call on Tentec Trades.

1508 McKINNEY

HOUSTON, TEXAS 77010

Astro Village Hotel

PUMPKIN PICKS

' SSTV—ROBOT YAESU

COMPUTERS + RADIO 800 (limited) ........ 447.00 FT980......ccovurnven. Call

= RTTY/MORSE Tl 7e] = O SN 1139.00 FT757 .....ccnvun. Discount

: 450C/800C . ,.... 789.00 ea. FT208RA ........... 269.00

#1 AEA CP1.Kantronics, Inter-  400C Kit,........... WB0B0 YIS Es e 499.00

face, VIC 20 Hamsoftand gooc Kit.,.......... 155.00 Accessories In Stock - Call

computer with cables to fit KENW'OOD MADISONOTE - Contrary to

YOUN VI PO TRONO ... SES00: “yegane - .. Call some dealers policies, we will

S2: ARG PECOgR W W= S S RE ot s e 549.95 not process your charge card

TEXT............ 378.00 ygeagg . . . . ... ... .. Call order before your equipment

#3 MFJ 1224, Kantronics Tpog1A . ......... Discount is shipped.

Hamsolft, VIC 20 and the  Thgng. . .\ " oo ANTENNAS
cables for your radio. TRRBO0: s s vssa Call s Entercrises. |

“““““““““ 225.00  TW4000A The best is here. 2elQuad ......... 275.00

AEA AMTOR 1 + CW Accessories - In stock now. TS e e 125.00

receive installed.... 579.00 MADISONOTE - Well gi'ﬂ'E BRI = oy aeate e 139.00

IRLFSK'S00........ 269.00 you a free license upgrade TH7DXS . . . ... ... ... 369.00

FSK 1000/1020A AFSK 575.00 book with your rig purchase. Tt ey 79.95

R3 . . Call

DTS s Dimeama 99.00

HAMGA . ..o e v 199.00

B&W AV25 80-10 vert. . 85.00

Big LCD Clock

GMT /Local twin display, black
frame with large, easy-to-read
display (.6" high) Batteries included
$298.95 + $1.50 shipping.

ALPHA DELTA
MACC MASTER CONTROL CONSOLE

Our Model MACC Master AC Control Console has just been given full UL
approval! This is not an easy “award” to obtain—it took 10 months of
testing, destructing, smoking, burning, crushing and in general not being
nice to the little unit. It was approved both for its protection capability and
as an AC power strip. It's the only desktop surge protected console to be
granted full UL listing. For the record, it's UL category 449E, file #E60255

$72.00

HAM TAGS
$12.95 + $1.50 shipping

" -
ANATE LB R
N

Madison has it for .......ccoeu4.

----------------

DON'S CORNER:Fall is contesting
season. What a great time to pick
up a few new countries. No, you
don't need the power of Niagara.
Just patience, luck, and LISTEN! A
good antenna is a better addition
than an amp. It's true, that ancient
phrase, “you can it work em if you
can't hear ‘'em.” One ham here was
flipping around the dial and heard
a CQ on SSB. After a 20 min. QS0,
the other guy asked il our boy
wanted a QSL. Not really was the
reply, Seems he didn't collect
cards, The DX contact had to plead
with our ham io take one, s0 he
said go ahead and send it along if
he really wanted to. Two weeks
later a SWAN ISLAND QSL arrived
KBSPE, our hero, called and asked
me il that was anything special
You never know

FT-726R FULL DUPLEX VHF/UHF BASE STATION

Hot on the heels of the launch of Oscar X, the entire Yaesu organization
proudly introduces the FT-726R, the lirst full duplex (simultaneous
transmit and receive) multimode, multiband VHF /UHF transrereiver ever
achieved in the Amateur industry. A triband unit equipped for USB, LSB,
CW,and FM, the FT-726R comes factory equipped for 2 meters. Optional
units are coming soon to provide operation on the HF satellite downlink
(10, 12, and 15 meters), 6 meters, 7T0cm Low (430-440 MHz), and T0cm
High (440-450 MHz). A total of three modules may be installed atany given
time, and there is no restriction on which of the above lines may be
installed

R T e T e R W L Lk ik g LT T LA List $799.00

73, Don

We stock what we advertise, and much more.

TOLL FREE-ORDERS ONLY
1-800-231-3057

*CALL FOR QUOTES
713-658-0268




sure” to provide PTT actua-
tion, and accepts audio
signals from the speaker/
headphone jack for recep-
tion.

The PTT actuation is ac-
complished via a VFET tran-

sistor, protected by a zener
diode. When the TNC com-

mands a transmit condition,
the IMISCOT pin of the
HDLC controller goes to-
wards ground, activating the
555 timer. The output of the
555 biases the VFET on, pro-

viding an “on” resistance on
the order of a few Ohms.

This impedance is low
enough to key every radio
tested to date. When the
transmission is completed,
the IMISCOT line goes high,
turning off the 555 and
hence the VFET. Any volt-
age spike generated by the
radio is suppressed by the
zener, thus protecting the
VFET and the TNC.

In the event that a glitch
of some sort occurs (brown-
out?) during the absence of
the station operator, the 555
timer acts to protect the
channel independent of the
microcomputer. The com-
ponent values shown pro-
vide an approximately 14-
second-duration maximum
keydown time. This time
may be increased and will
need to be if the user plans
to send long files at lower
baud rates (such as might be
required on HF frequencies).

The modulator is a phase-
coherent FSK circuit using
the popular XR2206 chip.
This results in a low-distor-
tion sine-wave output along
with a simple, easily ad-
justed circuit. The output is
buffered via an op-amp sec-
tion before being passed to
the radio 1/O connector.

The output amplitude
level is adjustable from a
few millivolts to a few volts
peak-to-peak and is typical-
ly set for 75 mV p-p. A nul
adjustment is provided and
the tone keyed on and off
for CW ID purposes. A
square-wave output is also
provided for connection to
the 6522 PB6 input. This
enables the software to con-
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FOR FURTHER INFORMATION

To find out more about packet radio, TNC boards, manuals,
and parts kits, you may contact Tucson Amateur Packet
Radio at PO Box 22888, Tucson AZ 85734.

There may be a TAPR beta site in your area. If so, talking on
one of the local repeaters may lead you to someone with a |
packet station on the air. Numerous local groups are spring-
ing up, and many FM/repeater groups are beginning to incor-
porate packet operations into their systems,

Subscribing to 73 will provide you with other articles on
packet radio, and other amateur magazines will also be carry-
ing more and more information on this new mode.

Additionally, the following organizations have regular
newsletters with packet information: TAPR, AMRAD, PO
Drawer 6148, McLean VA 22106, and SLAPR, 1309 Gloucester
Dr., Edwardsville IL 62025. Please include an SASE when
writing to any of the above groups for information.

Packet promises to revolutionize amateur communications
in the 80s much as did SSB in the 50s and FM in the 70s.

figure a frequency counter
for calibrating the modem
to within a very few Hertz of
the target frequencies.

The tone pair most com-
monly used is 1200 Hz and
2200 Hz for compatibility
with amateurs using surplus
Bell 202-style modems.

The receive side is some-
what more involved. The de-
sired bandpass characteris-
tic for using the Bell 202
tones is not met very well by
unmodified amateur or com-
mercial FM communica-
tions equipment. While a
demodulator can be made
to work by limiting and care-
ful adjustment, it has been
shown that the XR2211 PLL
demodulator used in the
TAPR TNC vyields a perfor-
mance improvement on the
order of 3 dB when pre
ceded by the switched ca-
pacitor filter shown in the
schematic diagram.

The incoming signal is
buffered by an op-amp sec-
tion and then passed to a
limiter/indicator using a pair
of LEDs. The LEDs provide
operator feedback for set-
ting the volume of the re-
ceiver. The best adjustment
is when the LEDs are just ex-
tinguished with an incoming
signal.

A resistive divider then
couples the signal to the
MF10 switched capacitor fil-
ter. A second-order high-
pass filter followed by a

second-order low-pass filter
then corrects the radio
system bandpass character-
istic. The filtered signal is
then passed to the XR2211
PLL demodulator, where
data carrier detection and
data recovery are accom-
plished.

The MF10 filter has the
advantage of not requiring
any critical capacitors (nor
any caps, apart from bypass-
ing), relying instead on 1%
resistors (cheap) and a crys-
tal-controlled clock signal
(already needed for the mi-
croprocessor). The result is
an easily replicated filter
characteristic with no ad-
justments!

The XR2211 circuit is very
standard and reliable. The
only changes made in the
circuit recommended by the
manufacturer are in the area
of the data carrier detect
filter capacitor. It was in-
creased in size to help
eliminate chatter and pro-
vide greater resistance to
false indications due to
noise,

Connections are provided
to the demodulator to allow
calibration by the same on-
board frequency counter
that is used to set up the
XR2206 modulator. The re-
sult is an easily calibrated
circuit that requires no
special equipment.

If you desire, provision
has been made for connect-

ing an external modem for
further experimentation and
development.

Power Supply

The TNC power supply
uses fullwave rectifiers and
series-pass regulators for
stiff, low-impedance power
sources. The design is very
conventional and uses the
78/79XX series regulators for
their excellent regulation,
thermal overload protec-
tion, low cost, and wide
availability. +12 V is sup-
plied to the modem and
RS-232 circuitry, while —12
V is used only for the RS-232
interface and —5 V is used
only for the switched capac-
itor filter in the modem sec-
tion. +5 V is handled by the
more substantial LM309K,
which may be mounted on
or off board and supplies
every subsystem on the
TNC. Extensive bypassing is
used (don’t cheat and leave
any outl!), and no problems
have been noted with cross-
talk on the + 5-volt bus.
Construction

With the foregoing as
background, you are now
ready to tackle the actual
construction of the TNC.
Please be warned, however,
that the TAPR TNC is a com-
plex piece of equipment,
and construction by the
faint-hearted or inexperi
enced is not advised.

While a wireewrap job
should yield a perfectly suit-
able unit, construction will
be much easier if you elect
to use a PC board. TAPR has
blank boards available for a
nominal price, and | suggest
vou write TAPR at the ad-
dress given elsewhere in this
article for details on price
and availability. TAPR also
has parts kits available, and
you may want to take ad-
avantage of this service as
well.

If you decide to obtain
the parts yourself, consult
the parts list for a detailed
breakdown of the necessary
items. It is OK to substitute
many of the items (such as
IC bypass capacitors) but be



ASTRON

CORPORATION

Canodion Distributor

2852 Walnut Ave., Unit E Eastcom Industries. Ltd.
Tustin, CA 92680 4511 Chesswood Dr.
(714) 832-7770 Downsview, Ontario, Canada M3J 2V6

(416) 638-7995

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES |

© HEAVY DUTY » HIGH QUALITY » RUGGED * RELIABLE »

RS and VS SERIES
SPECIAL FEATURES

* SOLID STATE ELECTRONICALLY REGULATED

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

* CROWBAR OVER VOLTAGE PROTECTION on all Modeis
except RS-4A.

e MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

e HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

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

PERFORMARNCE SPECIFICATIONS
o INPUT VOLTAGE: 105 - 125 VAC ‘

e QUTPUT VOLTAGE: 13.8 VDC = 0.05 voits
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A MODEL RS-50M MODEL VS-50M _1
RM-A Series 19 X 5% RACK MOUNT POWER SUPPLIES
Continvous ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 235 35 5% x19x12% 38
RM-50A 37 50 5Va x 19x 12V 50
MODEL RM-35A
s Continuous iCs* Size (IN) Shipping '
RS-A ngEs MODEL Duty (Amps) (Amps) HxWXD Wi (Ibs)
. s RS-4A 3 4 3% x6%2x9 5
RS-7A 5 7 3% x6%2 x 9 9
RS-7B 5 7 4x7Ve x10% 10
RS-10A 7.5 10 4x 7V x 10% 11
RS-12A 9 12 42 x8x9 13
RS-20A 16 20 5x9x10V: 18
RS-35A 25 35 5x11x11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 ___ 46
RS-M SERIES |
= e Switchable volt and Amp meter
= Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wit (lbs)
RS-12M g 12 42 xBx 9 13
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 5x11x11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERIES * Seperate Volt and Amp Meters
. * Qutput Voltage adjustable from 2-15 volts
» Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @13.8VDC@ 10VDC @ 5VDC @13.8V HxWxD Wt (lbs)
VS-20M 16 9 4 20 5x9x10%: 20
VS-35M 2o 1a ¥ 35 5x11x 11 29
MODEL VS-20M VS-50M 37 22 10 a0 Bx13% x 11 46
HS'S SEHIES e Built in speaker
Conlinous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-7S ] 7 4 x 7% x 10% 10
RS-10S 1.5 10 4 x7%x 10% 12
RS-10L(For LTR) 7.5 10 4x9x13 13
RS-12S g 12 4% x8x9 13




Parts List
Part Part Number Description Part Part Number Description
integrated Circuits—TTL
U3 74LS00 Quad 2-input NAND gate, R14, R28, U30 30.1k Ohm
DIP, plastic U30 61.9k Ohm
u25 7406 Hex Inv., OC, DIP, plastic u30 76.8k Ohm
U1 74L.514 Hex Schmitt trigger, DIP, Trimpots
plastic R16, R27 3299W-10k 10k Ohm (Bourns P/N)
U2 74LS393 Dual 4-bit counter, DIP, R29 3299W-20k 20k Ohm (Bourns P/N)
plastic R25 3299W-50k 50k Ohm (Bourns PIN)
U4 825123 32 by 8 PROM, pro- R33 3299W-100k 100k Ohm  (Bourns P/N)
grammed, plastic
U31 74L586 Quad 2-input exclusive OR
gate, DIP, plastic Capacitors
Disc ceramic, 16 volt or greater, 0.25" center-to-center lead
—NMOS spacing
u17 WD1933B-XX HDLC controller, plastic g; : gﬂpgp
u7,8,9 2016/4016 i:;gsﬂe :f;tlg:sf::m gﬁ‘ 40,C20. 6, 12, 13, 23 g;u F'EFE F
u27 XD2210 64 by 4 NOVRAM (Xicor) : H
U10, 11,12 2764 8K E}; 8 EPROM, gﬂ-n&ec C8, 15 0.022 uF or 0.027 uF COG
U13 6520/6821 PIA, 1 MHz, plastic C7 0.01 uF
us 6522 VIA, 1 MHz (Synertek/ C14, 16 0.047 uF or 0.05 uF
Rockwell/Commodore) C10 0.15 uF
U4 6551 ACIA, 1 MHz, plastic (Syn-
ertek/Rockwell)
: Elect ic, radial-lead (h voltages may be substituted)
Us MC6809P 8-bit uP wiclock, plastic C17. ';:? 1?:::1 6 volt (0.1" lead spacing)
C19, 24, 41 10 uF/16 volt (0.1" lead spacing)
—LINEAR C2,8 100 uF16 volt  (0.15" lead spacing)
u28 MF10CN Dual filter (National Semi), C21, C22 470 uF/25 volt  (0.2" lead spacing)
plastic C25 2200 uFI16 volt  (0.3" lead spacing)
U24 LM309K TO-3, + 5-volt regulator
U26 NESS5V Timer, 8-pin mini-DIP, Miscellaneous
plastic Diodes
u1s MC1488P RS-232 drwe,fr, plastic . D1,2.5,6,7 SRS03D Red LED (NEC)
U16 MC1489AP RS-232 receiver, plastic D3, 4. 9-16 1N4001 Silicon diode. 100 PIV
u21 XR2203/ULN2003 7 Darlington driver, plastic D8 1N4148 Silicon diode, switching
u19 XR2206CP FSK Mod, plastic :
D17 33-volt zener diode, 10%, 400 mW
U18 XR2211CP FSK Demod, plastic or 1 Watt
U20 CA3240E Dual hi-impedance op amp,
8-pin mini-DIP Sockets, DIP, side-wipe contacts, for .062" PC board
u22 MC7812CT TO-220, + 12-volt regulator 8 pin
u33 MC7912CT TO-220, — 12-volt regulator 14 pin
u29 MC79L05 TO-92, — 5-volt regulator 16 pin
18 pin
20 pin
Resistors 28 pin
5%, 1/4-Watt carbon film or composition 40 pin
R22 10 Ohm
ﬁﬁl g1 ggg gm IDC connector, dualrow, 0.100” centers, nonpolarized,
R36 680 Ohm wistrain-relief
R19 1.0k Ohm J3, J4 10—p!n connector
R1, R2 1.5k Ohm J2 Zﬂ-pm connector
RO1 3 3k Ohm J1i 26-pin connector
R3, 4,7, 11,18, 24 4.7k Ohm
R35 6.8k Ohm Other
R8, 9, 32, 37 10k Ohm u30 16-pin DIP header
R20 33k Ohm S1-54 CTS204 4-pole DIP switch
R10, 13, 34, 23 100k Ohm X1 NDK 3.6864-MHz crystal
R17 470k Ohm 15-38-1024 Shunt (molex® )
R12 510k Ohm 22-03-2021 02-square pin strip (molex)
R38, 39, 40 6.8k Ohm 22-03-2031 03-square pin strip (molex)
22-03-2041 04-square pin strip (molex)
1%, 1/8-Watt precision (must be stable) J3, 4 22-03-2051 05-square pin strip (molex)
U30 10.0k Ohm J2 2203-2101 10-square pin strip (molex)
R26, U30 16.2k Ohm J1 2203-2131 13-square pin strip (molex)
R15 18.2k Ohm Q1 VN10KM V MOSFET

80 73 Magazine = October, 1983




certain to use temperature-
stable components in the
modem area and for the
switched capacitor filter.
Saving a few nickels here
can lead to grief later on!
The software is available
on a set of EPROMSs. Source
listings may be available,
but they are bulky. Further-
more, unless you have a
native-code PASCAL com-
piler for the 6809, the source

code probably won’t do you
much good.

The TNC manual, avail-
able from TAPR, contains
many details on operation,
command structure, etc,
that are simply too lengthy
to print here, so obtaining
this item is an absolute
must.

Once you have all the
parts, sort them out and
organize them so you won't
be fishing around for a par-
ticular resistor at mid-
night. . _anything you do to
relieve tensions and frustra-
tions as the building phase
progresses usually pays off
in reduced troubleshooting
time after power-up.

The first construction step
is to inspect carefully the PC
board for shorts or opens.
Use a magnifying glass, es-
pecially around the address
decoder, the data/address
lines on the top of the board
in the memory array, and at
the RS-232 buffer area. It is
always possible that a board
could get out that has an un-
detected flaw, and these are
the high-density areas that
are most likely to be trou-
blesome.

The next step is to mount
the IC sockets. Just tack-
solder them in at the four
corners, one at a time.
(Use ONLY a low-wattage,
temperature-controlled sol-
dering iron with 60/40 or 63/37
rosin-cored solder.) When the
socket is properly seated
on the board, solder all re-
maining pins before going
on to the next socket. You
are less likely to miss a pin if
you do it in this manner.
Take your time, as it is much
easier to be extra careful

«~See Lis! of Advertisers on page 114

now than track down the
cold or unsoldered pin later.

Next come the resistors.
Be sure to double-check all
values before soldering any
of them in place. Follow
these with the capacitors,
paying special attention to
polarity on the electrolytics.

Then solder in place the
diodes, rectifiers, and volt-
age regulators. Don’t mix up
the 7812 and 7912 regula-
tors—they can look the
same at 2:00 am!

Finally, the crystal and
connectors get installed. Be
especially careful that you
don’t cause any solder
bridges across the connec-
tor pins, as this can be disas-
trous!

Inspect the board for cold
or otherwise poorly made
connections. Be sure no
lead clippings have lodged
under the IC sockets and
that no bridges occur be-
tween connections or foils.

If the board passes the
visual inspection, set it
aside. Wire up your power-
supply transformer and ra-
dio interface cable, using
connectors to match your
radio. (You probably will
find the appropriate connec-
tion information in the Ra-
dio Interface Appendix in
the TNC manual; otherwise
you will have to figure it
out) Incidentally, if your
radio isn’‘t mentioned in the
interface section, please
send a note to TAPR with
the pertinent information
(after you get it on the air
and verify it, please!) for in-
clusion in future manual re-
leases.

Now wire up vyour ter-
minal/computer interface. If
you are using an RS5-232 ter-
minal, you will find that an

insulation displacement con-
nector (IDC) at the TNC and

terminal ends will work just
fine, matching pin 1 of the
TNC to pin 1 of the terminal
connector.

Firing It Up

The first step in testing
the unit is to power it up
with no ICs in their sockets

THIS MONTH’S SPECIALS
* % % LIMITED SUPPLIES * * *

MUFFIN FANS (2 SIZES)

NEW $14.95

USED $7.95

WE ALSO CARRY A WIDE SUPPLY
OF NEW & USED TEST EQUIP. COM-

PUTERS, MODEMS,

.C.S. COM-

PONENTS, TERMINALS, ETC.

BECKMAN INSTRUMENT SALE!!!!!

TECH SERIES:

#300....$99.00 #310....812250 #320....$158.00
#330....$189.00 #350....9195.00 #360....$230.00

HD SERIES:
#100....$139.00
- Qem 3

#110....$159.95

CURREITT

KFI8 EECTRONICS

For a Catalog

Please Send $1.00
(Refunded on First order).

(you didn’t use sockets. . .7?).
Connect the transformer to
the TNC and apply power.
Using a voltmeter, verity
that +12, +5 Gnd' —5,
and —12 volts are all where
they belong and within tol-
erance. Be sure they are right
before proceeding with the
next step.

Remove power from the
TNC. Now ground yourself,
the TNC, and the |Cs. Care-
fully install the ICs in the
sockets. If you mess up, use
proper tools to remove the
chip, and try again. Don't
use a tool for removing the
HDLC controller that doesn’t
allow for the hump in the
middle of this chip or you
will wind up with a pair of
half-HDLC chips, neither of
which will work .

A final inspection is in
order now. It is advisable to
have someone else inspect
your work. Often someone
not close to the project
can spot something that you
may consistently have over-

2704 E. 22nd St.
Tucson, Arizona 85713

(602) 881-8964

looked. If all appears OK,
you are ready for the smoke
test!

Place DIP switch 1 in the
closed position. Set your ter-
minal at 300 baud, no parity,
8 data bits (same as 7 bits
and space parity). Connect
the terminal to the TNC and
hit the return key (some ter-
minals “stick” and the re-
turn key loosens them up).
Apply power to the TNC.
You should see the signon
message appear. If you
don‘t, or if you smell some-
thing like a burning TNC,
remove power in a hurry!

Assuming all is working
properly, you may now go
through the calibration pro-
cedures as outlined in the
TNC manual. If all is not
well, consult the trouble-
shooting hints section of the
manual for help.

You are now ready to join
the ever-increasing ranks of
amateur operators pioneer-
ing this new mode. Good
luck!
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step up to the best...

Without doubt LR-1 is the repeater value leader! Compare its
outstanding performance with any repeater -- then look at
its price. LR-1 features include individual die-cast shielding

of receiver and transmitter plus a separately shielded
6-stage receiver prefilter for peak performance in
harsh RF environments ® Front panel metering of
all vital functions ®* CW identifier ®* Symmetric
hard limiting for clean natural audio * Low
power MOS control logic ® Even the
cabinet is included -- just plug in and go!

LINKING? The LR-1 is also available with
control circuitry for Link Transceiver
operation. Now link repeater sites with the
flexible control capability you've always
wanted.

HIGH POWER? Our PA-75 power amplifier is the
champion! Ruggedly built to give years of dependable
operation in continuous duty repeater service.

Mark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch, reverse autopatch, autodial, 13
Morse messages and a total of 39 func-
tions. Both feature microprocessor control
and both have been proven in the field from icy
Alaska to tropical Brazil. A Mark 3C supercontroller
can make any repeater a super performer. The Mark
3CR repeater is in a class by itself. It combines superbly
designed RF circuitry in one handsome package. It is
without doubt the world's most advanced repeater!

CALL OR WRITE FOR FULL DETAILS

MICRO CONTROL SPECIALTIES

23 Elm Park ® Groveland, Massachusetts 01834 ® Telephone (617)372-3442
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Larry Jack KL7GLK

1 East Lake Drive
Bay Ridge

Annapolis MD 21403

Become a Low-Band Pioneer

Where does an audio transistor become a good rf amp?
On 1700 meters, of course.

Sewnteen hundred me-
ters! This is the band of
frequencies that gives you a
chance to experience the
world of long wavelengths.
It can't fail to touch the
imagination of the experi-
menter. Little attention has

been paid to this FCC Part 15
band between 160 and 190
kHz even though it has exist-
ed for many vears. Granted,
there are strong limitations
on antenna size and trans-
mitter power as well as the
fact that this isn‘t a true ham

Photo A. The completed transmitter.

ANTENNA

iISK

| |

:TAL ""E'-liz'h"ﬂ't
I60-190KHE
GE FET1
-
: )
$. N0 2N706
!
(] %) K

2NATTI

+|0-18VDC

|

CX 2 365

band. But it represents an
opportunity for a first-hand
view of the realm of low-fre-
quency communications
With true ham resourcetul-
ness and imagination some
surprising things happen
here.

The Rules

For those unfamiliar with
Part 15, it deals with unli-
censed radio transmitters
that are permitted to oper-
ate under certain condi-
tions. You may recall that
toy CB walkie-talkies are le-
gal = somehow. That some-
how is Part 15. These reguia-
tions include a host of other
services, such as industnal,
scientific, and medical ap-
plications of radio. 1700 me-
ters is specifically spelled
out as an experimental band
here and is free from some

LI 32 TURNS MHOOKUP WIRE
OVER L2, CLOSEWOUND

L2 440 TURNS @#2& ENAMEL
3/4° OUTER DIAMETER ON
PVC PIPE [ABOUT 107 LONG)

CX,RlI SEE TEXT

Fig. 1. 160-190kHz CW transmitter.
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of the more restrictive rules
concerning Part 15 in gener-
al. Anyone 15 permitted to
operate an unlicensed 1-
Watt transmitter using any
mode for any purpose as
long as the antenna is less
than fifty feet in length. (Al-
ternately, the power limita-
tion can be calculated as
not exceeding 15 microvolts
per meter measured at 300
meters.)

So What Can | Expect?

Believe it or not, a CW or
sideband signal into a good
antenna can be heard for a
hundred miles or more, even
with these restrictions
While there are reports of
ranges in excess of five hun-
dred miles, the average sta-
tion should be easily heard
twenty to forty miles away.
Today there 1s a small but
growing number of ama-
teurs—true radio pioneers —
actually using this band for
communications. Unfortu-
nately, little information
about it has been available
to the average ham,

This article will be limited
to the transmitting aspect of
1700 meters except to say
that any number of com-
mercial receivers available
today will work well on this
band when used with a good



antenna. An antenna that
performs well for transmit-
ting will work well for re-
ceiving. However, don’t be
deceived into thinking that
just any long wire will work
at these frequencies. It is
likely you’ll spend more
time tuning up a 1700-meter
antenna than anything
yvou've ever assembled at
higher frequencies. There
will be more on antennas
later.

The Transmitter

Building a transmitter at
these low frequencies will
come as quite a shock, espe-
cially if you've spent much
time building UHF or micro-
wave circuits. The tuning
coils are monstrously large,
lead lengths can be mea-
sured in feet, and audio tran-
sistors work great as rf pow-
er amplifiers.

This transmitter, as shown
in Photo A, was a real bread-
board design; it was built on
an 8- X 14-inch piece of
pine. This was done because
of the inductive effects on
the tank coil that would be
caused by a metal enclo-
sure. While this type of con-
struction is not necessary, |
recommend it for your first
transmitter since it makes
tuning up much easier,

The CW transmitter
shown in Fig. 1 uses a GE
FET-1 as a crystal oscillator
feeding a 2N706 power am-
plifier. A 2N3771 is used as a
final amplifier, although any
NPN power transistor like
the HEP247 or the SK3036
should work fine. Notice the
lack of any tuned circuits
until the final amplifier.

2N3TTI
15K

L1

+|0-12VDC REYED

40250

Fig. 2. Alternate circuit for
transmitter keying from a
remote location.

When dealing with large
coils, I've tried to keep their
number to a minimum. The
final tank coil, L2, is 440
turns of #26 enamel wire
wound on a ¥-inch-outer-di-
ameter piece of PVC plastic
water pipe. The coupling
link, L1, is 32 turns of single-
conductor insulated hookup
wire wound about the cen-
ter of L2. An AM broadcast
radio variable capacitor of
365 pF is paralleled with a
350pF capacitor, Cx. This
may have to be varied with
individual transmitters, but
this value is a good starting
place for tuning 160-190
kHz. R1 in the emitter lead
of the final amplifier is
varied to produce the 1-
Watt input required by Part
15. With 18 volts on the col-
lector, I've found 15 Ohms is
about right, but here again
individual adjustments may
be necessary.

There are several places
to key the transmitter. The
easiest is to simply key the
emitter of the 2N706. If the
transmitter is located a long
distance from the operating
site, a keying circuit like the
one shown in Fig. 2 will con-
trol the transmitter by key-
ing in 10 V dc. The current
requirement is practically
nil, so a long run of wire is
possible.

Photo A shows the final
transistor with a large heat
sink. At one Watt, the final
stays cold without the heat
sink, but I’ve used this trans-
mitter for experiments un-
der Part 15 at higher inputs;
that is why it is shown. A
small IC ID generator can be
seen attached to the termi-
nal strip for use as a beacon.

+6-12VvDC IN

I

+&-2VDC OUT

:{_mT.,F

Fig. 3. LM555 timer used as a
beacon kever.
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Photo B. The top-hat vertical for 160-190 kHz.

CAPACITY HAT

- ] (CH) yi o
LC-APPROX. 1500 TURNS
#26 ENAMEL 4" OUTER LDADIIHE COIL
DIAME TER LC)

CH-6 COPPER PIPES 3/4"
0D, 20" LONG ARRANGED
AS SPOKES OF A WHEEL

TELEPHONE POLE E§ |
TYPE INSULATOR ol
HE AVY
EMTHR PLE *

Fig. 4. One type of antenna used by the author.
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D AL Radio Communication

3603 Cleveland Ave. SW Canton, Ohio 44706 -3

We are Amp Supply’s largest stocking dealer; Complete
line of antennas, tuners, and power amps.
ANTENNAS-NVR wire; Complete with twin lead 1.8 to

30 MHz,

AEX 1 vertical; Use as a single band vertical or phased
operation. For three bands using 3 verticals, call.

The new AIM | antenna. Condo or apartment dweller’s
dream. 1.8 to 30 MHz, at 3KW. Set up can be any size or

SPECIAL THIS AD!

configuration.

LA-1000

1kW AMP

AT-1200
TUNER

BOTH FOR
$549.7°

e

Shipping prepaid USA

A simple LM555 timer (shown
in Fig. 3) will key either the
2N706 driver directly or the
circuit in Fig. 2, in a recog-
nizable on/off pattern. This
will allow you to distinguish
vour signal from others on
the band, while doing re-
mote measurements for an-
tenna adjustments and so on

Tune-up is simple. First lis-
ten on a receiver to make
sure the oscillator is oscillat-
ing. Then tune C1 to reso-
nance. A good indication is
a glowing neon bulb placed
across L2. With the high turn
ratio between L1 and L2, the
transmitter becomes a min-
iature Tesla coil capable of

several hundred rf volts. Be
careful that the tank circuit
is dipped for 160-190 kHz
and not harmonic. Using the
values given for L1 and
C1/Cx, this should be un-
likely.

An Antenna

Antennas for 160-190 kHz
are an entirely different sub-
ject. Since you are limited to
fifty feet in length, each an-
tenna will be an individual
unlike any other. It will be
necessary to experiment to
get the best combination of
values to achieve maximum
radiation. These values will
depend on local conditions
such as soil conductivity,
proximity to metallic struc-
tures; the list is endless. Here
are a few guidelines to fol-
low. Stay strictly with verti-
cal polarization since losses
from horizontal antennas
are severe given the limita-
tions of fifty feet. Use a high-
quality base insulator be-
cause you'll be dealing with
high rf voltages even at 1
Watt. Also use the best
grounding system you can
construct. Lastly, listen with
a receiver at a considerable
distance from the antenna
and adjust the combinations
of loading coils, grounds,
etc., to produce the best
S-meter readings. Be pre-
pared to do a lot of experi-
menting (and learning), but
eventually your ettorts will

Parts List
Crystal 1 10k
160-190 kHz $12.50 from Jan Crystals, 2400 Crystal 1 15k

Drive, PO Box 06017, Ft. Myers FL

33906. (Suggested frequency range
of 180-190 kHz since this is where

most serious operation is done.)

Transistors

SK3112 also suitable.
SK3036, HEP247, or other power

NPN transistors are suitable.

2N2369A, SK3122 are suitable.

SK3026 also suitable. Used for op-

tional remote control of transmitter.

All resistors are Y4 Watt, 10%. Cost: approx-

imately 20¢ each.

1 GE FET-1 $2.00
1 2N3771 $4.50
1 2N706 $1.00
optional

1 40250 $4.00
Resistors

1 10 Ohm

1 500 Ohm

1. 1K

2 2.2K

(only one required if optional remote control
IS omitted)
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1 100k
1 10 megohm

Capacitors
1 .001 Ceramic
1 .02 Ceramic

4 1 Ceramic $2.00

be rewarded as you're able
to add more and more miles
to your communications
range.

Fig. 4 is an antenna l've
used and one which others
can be patterned after. L2 of
the transmitter is grounded
on one side and the other is
fed by a heavy copper strap
to the base of a large diame-
ter copper pipe. At the top
of this guyed mast is a ca-
pacity hat and a loading
coil. The coil is made of #26
enamel wire close-wound on
a 4-inch-diameter piece of
PVC pipe. The number of
turns is somewhere in the
neighborhood of 1500, and
as | said, there are some
monstrously big coils at
these frequencies

The transmitter is located
directly over an old 60-foot-
deep well with a 4-inch iron
casing. This and numerous
radials make up the ground
system. This transmitter and
antenna radiate a signal that
can be consistently heard
over twenty-five miles,
which isn’t bad when you
consider the limitations of
using a very short antenna
with wavelengths approach-
ing a mile.

During the last WARC,
160-190 kHz was proposed
as a ham band. Perhaps if in-
terest grows it will find its
way among our frequencies.
Right now it is still a great
place to explore.

Capacitors from grab-bag-type assortments
available from Radio Shack.

Random combination of silver micas to total 350 pF.
Micas available from the same
above sources, if purchased
separately at 25¢ each.

1 350 pF variable
radios.

Miscellaneous

$1.00 from a local hamfest. Also, old BC AM

1 2-watt resistor for emitter of power amplifier transmitter, to be ex-
perimentally calculated. to limit input to 1 Watt. (A safe bet is 25

Ohms for a 15-voit supply.) 25¢

1 2-foot section of PVC pipe for coil form. See text. A scrap item.
1 10- X 14-inch piece of %-inch pine breadboard, another scrap item.



NICAD MEMORY ERASE — WHAT ?7?

Complete automatic operation
Erases « Charges » Checks

Rapid charges in 35 min, (typically)
Automatically repairs shorted cells
No dangerous heat build up

Front panel selects up to 3 different
packs

e LUnlimited battery combinations with

program modules (user programable) Th . . .
VED statine indicaton e GMS 401 is a complete automatic NICAD condi

Supplied with universal EZ hook tioner and rapid charger. N_EUH hﬂf:rre has this rbﬂn
wire leads offered anywhere at any price and it's so g!ggu it's be-
i ing patented, NICAD memory characteristics must be
Specify Voltage of Battery Packis) with order. dealt with otherwise your battery pack is not delivering
One program module included — optional all it could. The GMS 401 will automatically erase and
modules $2.25 each, rapid charge any type NICAD pack from 1 to 10 cells.

$89.00 plus $4.00 Shipping

(PA Residents add 6% sales tax)

Now Available—A commearcial version of the GMS CONTROL PRODUCTS UN LIMiTED, INC.

401. Designed to charge up to and InCluding the Piﬂ_ BDI 1[]‘ Dﬂwnirg'tmn' FA 19335
commercial 15 voit Nicagd packs. $139.00 plus

same shipping and module cost as the GMS 401, 215-383-6385 - 25

" @ ¥ @ ® @

DIRECTION FINDING?

* Circular LED

* Doppler Direction

Finding
* No Receiver Mods
% Mobile or Fixed
* Kits or
Assembled Units
* 135-165 MHz
Standard Range

(patent pending) converts any VHF FM receiver into an advanced
Dﬂ Iar Direction Finder. Simply plug into receiver’'s antenna and external
cﬁs Use any four omnidirectional antennas. Low noise, high for weak
s! nal datactinn Kits from $270. Assembled units and antanm also available. Call or
wnta for full details and prices.

Fj DOPPLER SYSTEMS, 240 F Charter Onvq (602) 998-1151

w425

= ANTENNA

SYSTEMS

Du pl EXERS “THE PERFECT MATE FOR YOUR SOLID-STATE"

But Exehist Band Reiect Dup! FEATURES
ur exclusive banaopass-nejec UPIEXers ® Dual-Drive For Total Broadband ® Machined

With Our Fatﬂnled Aluminum Boom-To-Mast And Element Mounts

® Lightweight Yet Rugged ® Excellent Gain &

B B c I Rc U 'T Fl LTEH S F/B Balun(Non Ferrite) Included @ All Elements
p r provides Active ® Stainless Steel Electrical Hardware

s perior pe fo Included @ Air Dielectric Coaxial Trap Capac-
superior perfor- itors @ Precision Machined Aluminum Alloy
ORI

2 li mance. especially ® Easy One Afternoon Assembly @ Lower Wind
: dr at close "'.Bquenc-v Load @ U.P.S Shippable
separation,

TRIBAND YAGIS
: HB33SP 1 F1-13'2" Boom-27 Lb $189.95
Models 3'-’3I|':.‘lh|E for IKW Max Pwr. - Compact +ship.
all commercial and HB43SP 4 EI.-19'8" Boom-38 Lb $249.95

ithi 3KW Big Signal Performance +ship
ham bands within HB34D 4 El -16'5" Boom-34 Lb $219.95
the frequency 3KW Slightly Larger Than +ship

335P
range of 40 to HB3sT 5 EL-24T7" Boom-50 Lb $349.95

960 MHz. . 3KW “THE ULTIMATE" +ship

TELEPHGHE ALSO AVAILABLE e870.55

HE40NL3 3 El 40M Monoband
817/848-4435 HB4ONL2 2 Ei 40M Monoband $254 05

L] .'SFECM'*‘
HY GAIN TH3Mk3S 3 element triband $227.85
New Explorer 14 $287.95

ICOM IC-730 $595.00
+ SHIP

*CASH. CHECK. M.O. VISA & MASTERCARD*

“Swiss Quads™ - Thrust Bearnings - Rolors
Many Other Models Avaiabie
Cali Or Wnite For Complete Catalog

(513)376-2700

SULIRONICS ...

15 Sexton Dr., Xenia, Ohio 45385

PO BOX 7127 « WACO. TEXAS 76710 » B17/848-4435

~See List of Agvertisers on page 114

THE ELEGANT
SOLUTION...

Problem:
How to get top dollar,
omnidirectional performa-
nce, lightning protection
and economy on 2
meters?

Solution:

Butternut's
2-MCV -5
“Super Trombone'
with patented
“Trombone''®
phasing sections, an
unbroken 15.75 ft. all
D.C. grounded radia-
tor, pre-set gamma
match, stainless steel
. hardware and many
other features.

For more information, contact your
dealer or write for our free catalog.

Name
Address

City
St./Prov.
PC/Zip

BUTTERNUT

ELECTRONICS COD.
405 E. Market St.

Lockhart, TX 78644
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MICROLOG

SPECIFICATIONS

INPUTS: Receiver audio, in & out phono
jacks for easy speaker connections.
Hand key input allows code practice that
reads your sending and drives the trans-
mitter keying outputs.

OUTPUTS TO TRANSCEIVER: Positive
and negative switching for CW & FSK key-
ing, solid state or tube type transmitters,
AFSK tones at microphone compatible
levels, T/IR(PTT) transmitter control.

PRINTER OUTPUT: Uses standard VIC
printer for “Hard-Copy" of both receive
and transmit data regardless of on-the-
air mode. Also has hi voltage transistor
switch on board for driving current-loop
type printers,

DISC & TAPE INTERFACE: Uses stan-
dard VIC DISC & DATASET for recording
off the air and making long "'brag tapes.”
Another handy feature is the ability to
save and re-load your "here-is” mem-
ories easily. Since this function is also
compatible with your VIC disc drive, it's
especially nice for quick start-up.

VARIABLE MEMORY UTILIZATION: A
unique Microlog feature allows you to
select the size of your text buffer and 8
“HERE-IS" messages from the available
computer RAM. It automatically takes into
account any memory expansion car-
tridges you've added. The unexpanded
VIC has about 3000 characters for you to
allocate. You could for example choose
eight 300 character messages and a 600
character text buffer. If you don't tell it
otherwise, the system will default to
eight 100 character “"HERE-IS" mem-
ories and a 2200 character text buffer.
The expanded VIC will have different
default memory sizes, depending on the
amount of added memory. The program-
mable “"HERE-IS" memories can be load-
ed or inserted into the text buffer for
transmission at any time.

TEXT BUFFER: Allows you to type ahead
while receiving. Text entered into the
buffer is visible above the split-screen
line for correction before sending.

AUTO-START: Inhibits the display of
non-RTTY data.

TUNING INDICATORS: On screen visual
tuning aid and audio (pitch) reference
tone for RTTY and CW. (Audio is heard
thru your tv or monitor's sound channel,
just like any other VIC generated audio.)

W R U (Who Are You?): Automatically
responds with your call sign when a user
programmable sequence up to 15 char-
acters is received.
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SEL-CALS: Two 15 character user pro-
grammable sequences. Receipt of selcal
#1 enables the printer, disc or tape.
Receipt of #2 disables these outputs for
unattended message store (mailbox).

FULL SPEED OPERATION: Transmit and
receive Morse — 5 to 199 WPM, Baudot
— 60, 66, 75, 100, 132 WPM, ASCIlI — 100
& 300 baud.

MORSE SPEED TRACKING: Automatic
and speed lock modes, keyboard selec-
table.

VIDEO DISPLAY: Color keyed display
makes optimum use of the computer's
color capability. Uses standard VIC for-
mat of 23 lines of 22 characters.

SPLIT-SCREEN: Displays text buffer in-
put above and receive/real-time transmit
text below the split line.

TOP LINE DISPLAY: Constant display of
Time, Mode, Speed/Code in use, and
status indicators.

TEST MESSAGES: Quick brown fox and
RYRY's in Baudot, U*U* in ASCII, and
VVV in Morse.

SPECIAL SYNC-LOCK MODE: Allows im-
proved ASCI| operation and “Paced Out-
put” in Baudot RTTY.

TIR(PTT): Fuily automatic control of your
XMTR via the Push-to Talk line in both
RTTY and Morse.

UN-SHIFT on SPACE: Automatically
shifts back to “"LETTERS" upon receipt
or transmission of a Baudot space.
Keyboard command on/off.

SYNC: Transmits “Blank Fill'" in RTTY
and BT in Morse when the text buffer is
empty and unit is in transmit. Keyboard
command onl/off.

OUTPUT MODES: CHAR — outputs each
character as typed. WORD — outputs
full word when spacebar is typed. LINE
— outputs full line when carriage return
is typed. BUFFER — outputs full buffer,
on command.

REAL-TIME CLOCK: Uses the VIC's in-
ternal clock for constant on screen
display of time which can be inserted in-
to text buffer on keyboard command.

WORD WRAP AROUND: Prevents split-
ting words at the end of a line. Works in
receive as well as transmit.

MORSE TONE DETECTOR: Single tone,
800 Hz center frequency, with effective
bandwidth of 300 Hz. Pitch reference
regenerated audio tone for easy tuning.

OUTPUT TO
TRANSMITTER
AFSH TOMES AUDIOOUTEUT WIDEMARROW
AR TOSPEAKER SMIET

CODE PRACTICE AL INPUT LW KETING PRINTES LOOS

SWITCH DUTPUT

HAND KEY INFUT \ FROM RECEIVER TPLUT

RTTY DEMODULATOR: True dual tone
computer enhanced demodulator circuit
on standard 2125/2295 Hz tone pair com-
patible with HF RTTY and VHF FM opera-
tion. Switch selected wide and narrow
shift.

CODE PRACTICE: Random five charac-
ter code group generator sends at any
speed you set via the keyboard. Hand
key Iinput for sending practice and
manual morse transmission.

CW ID & NORMAL ID: Two independent
16 character memories for either 2 calls

or one normal and one with auto-CW ID
for RTTY.

MECHANICAL: Printed circuit board Is
G-10 epoxy, double sided with plated
thru holes. Board Is solder masked and
silk-screened with parts locations for
easy troubleshooting. Size is 534" wide
by 412" deep by 34" high. Fits directly into
VIC expansion port and is compatible
with popular expander boards in use.

NO EXTERNAL POWER REQUIRED: Unit
is completely powered by host computer,
eliminating the need for outboard power
supply. (Entire system; VIC, Microlog
AlIR-1, & video monitor can easily run from
12 VDC power for remote or emergency
battery operation.)

CONNECTIONS: All inputs/outputs are
convenient %" 3 circuit phone or RCA
phono types. Mating plugs are all provided.

Note: VIC. VIC-20 and DATASET are trademarks of
Commodore Electronics, Lid.

MICROLOG ..

INNOVATORS IN DIGITAL COMMUNICATION



Connect your
computer
to the air!

The “"AIRWAVES” that is, thru the Microlog AIR-1, a
single board terminal unit AND operating program
that needs no external power supply or dangling ex-
tras to put your VIC-20 computer on CW & RTTY. And
what a program! The famous Microlog CW decoding
algorithms, superior computer enhanced RTTY
detection, all the features that have made Microlog
terminals the standard by which others are com-
pared. Convenient plug-in jacks make connection to
your radio a snap. On screen tuning indicator and
audio reference tone make it easy to use. The sim-
ple, one board design makes it inexpensive. And
Microlog know-how makes it best!

»aee List of Advertisers on page 114

e MICROLOG

There's nothing left out with the AIR-1. Your VIC-20,
America’s most popular computer, can team-up with
Microlog, America’s most successful HAM terminal,
to give you an unbeatable price and performance
combination for RTTY & CW. If you've been waiting
for the right system at the right price, or you've been
disappointed with previous operating programs,
your time is now. At $199, the complete AIR-1 is your
answer. Join the silent revolution in RTTY/CW and
put your VIC-20 ON-THE-AIR! See it at your local
dealer or give us a call at Microlog Corporation,
18713 Mooney Drive, Gaithersburg, Maryland.
TEL (301) 258 8400. TELEX 908153.

Note: VIC-20 is a trademark ol Commodora Electronics, Ltd.

MICROLOG -

INNOVATORS IN DIGITAL COMMUNICATION
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The Phantom Antenna

of Possum Hollow

The boys needed a good antenna fast — before winter set in.
Thurman’s mysterious story was the solution.

W. Brandon Randolph WBVFT
895 Clifton Road
Xenia OH 45385

he Saturday night meet-
ing of the Possum Hol-
low Radio Club had to be

the high point on the month-

COAX SHIELD~—"]
SECURED TO
T TOWER WITH
ETAIMNLESS
STEEL
RADIATOR
HOSE CLAMP

a2 OHM
COAX. CABLE

LOWESY SwWR IS SECURED 8Y RAISING AND

LOWERING THE LOW END OF THE ANTENMA
ALSD TRIM THE LENGTH OF THE ANTENMNA

FOR BEST SwR (CAN BE MADE FLAT)

ly social calendar. The only
other activities that rivaled
club meeting were Wednes-
day Night Prayer Meeting
and kicking Little King Ale
bottles along Route 68. Pos-
sum Hollow was one of
those unique places where
time appears to stand still.

—INSULATOR SECURED
TO TOWER

——ENLARGED AREA

— COAX CENTER CONDUCTOR
SOLDERED TD ANTENNA WIRE

faIHISUL ATOR

FENCE

FOST
ALLIGATOR
CLIP

ali el

DANGLER FOR C W =31

Fig. 1. The 3/4-wavelength Extended Sloper Antenna. The
length of the dangler will be the difference in length of the
measurements calculated for the phone band and those for

the CW band.
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The lack of something ex-
citing to do, in this out-back
community, might explain
the club’s popularity.

Because the club shared
the old Possum Hollow
schoolhouse with the local
Crange, the furniture was ar-
ranged as if for a fraternal
lodge meeting. The wisdom
of the founding fathers had
preserved the one-room
school intact, up to and in-
cluding the large, ornate
potbelly stove in the corner.

Since this was an agricul-
tural community, the sum-
mer meetings were dis-
pensed with and the fall har-
vest signaled the resump-
tion of the monthly get-to-
gethers. By this time of year,
a small fire in the stove
was much - appreciated by
everyone.

Thurman, the club trea-
surer, had made sure that his
desk was near the stove.
Since he was the technical
expert of the club, his desk
was the favorite gathering
place.

The last bang of the presi-
dent’s gavel signaled the
end of the business meeting
and the time to break into
little groups, like women at
an old-fashioned quilting
party., The technically-

minded quickly grabbed
folding chairs and slid in
close to Thurman's desk,
This part of the meeting was
the lifeblood of the club and
the part of the meeting that
attracted the majority

This particular meeting
was held on a nippy fall
evening and the fire felt
good. The snapping, crack-
ling sounds added to the fes-
tivity and good fellowship.
Before the last sound of the
president’s gavel had died
away, the usual gang was
crowded around Thurman's
large wooden desk

“Thurman, got any good
ideas for a 40-meter DX an-
tenna that | could string up
before bad weather? Some-
thing not too expensive or
elaborate ”

Thurman looked up from
the records he was working
on and grinned.

“Not looking for much,
are you, Ernest T.?2"

“Well = guess that is a
big order, but | figured if
anyone could help me, it'd
be you, Thurman.”

Thurman closed the rec-
ord book he had been work-
ing on, smiled, and placed
his pencil behind his ear,
Leaning back in his swivel
chair, he turned slightly.



“Ernest T., you're in luck
| just finished a new antenna
this summer and from the
reports |'ve been getting
from Europe, I'd say it's go-
ing to be a honey.”

“What do you call it,
Thurman?”

“Oh . . | call it an Extend-
ed Sloper.”

“What the heck is an Ex-
tended Sloper?”

Thurman’s eyes twinkled
as he tapped his pipe in the
ashtray on his desk. He
knew that he had Ernest T.
on the hook. Thurman loved
to spin a yarn, and this new
twist on an old antenna
would give him plenty of
mileage. He lit his pipe and
continued.

“Remember that quarter-
wave sloper | had on my
tower a while back?”

“Sure do,” replied Ernest T.

“Well, | reasoned that if |
lengthened it to 3/4 wave
and aimed it toward Europe,
it should have a little more

for

ONLY

I§| NO

| Back-Ups each
CW..

(916) 589-2043

"Foreign Shipping = 56 00
(Calif Residents add 6% tax)

~ See List of Advertisers on page 114

NEW EGBERT II
RTTY-CW

THE APPLE COMPUTER
SOFTWARE

T U reaquirep

Many Standard and UNIQUE FEATURES
(ALL ON ONE DISK)
any MARK and SPACE frequency
500 Hz to 3000 Hz

| CAN BE USED WITH TTY FOR THE DEAF
Requirements Apple |l 48K, 3.3
TRANSMIT OR RECEIVE
ALSO ACCEPTS TTL INPUT TO GAME IO
C.W VERSION AVAILABLE

P e Y e sare s s an s L0

HTITYwith CW.. ...
ShIPPING . - s:. v vvs

WRITEFORDETAILS OR ORDER FROM

W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca 95965 _ 4y

gain and some added direc-
tivity.” Thurman tilted his
head back and blew a thick,
undulating smoke ring—and
waited.

“Well did it work?”

“Sure did—and it loads
up fine. Takes a little play-
ing with for the exact length
and height at the low end,
but it’s worth it and I'm get-
ting excellent reports.” With
this statement several chairs
siid in closer.

“How about a diagram,
Thurman?” chimed in sever-
al voices in unison.

"OK, fellows, no problem.
Its design is exactly the
same as any other sloper
with the exception of its
length. Calculate the length
for a quarter wave and then
multiply by three.”

“That’s all there is to it?”
asked Ernest T

“That’s all.”

Otis had been leaning
back in his chair with first
one foot and then the other
propped against the ornate

delay)

porated

automatic T/R switching (adjustable

® Receive preamp option, featuring
GaAs FETS (lowest noise figure, bet-
ter IMD). Device NF typically .5 dB.

® Thermal shutdown protection incor-

® Remote control available

® Rugged components and construc-
tion provide for superior product
quality and performance

e Affordably priced offering the best
performance per dollar

® DesignedtoICASratings, meets FCC
part 90 regulations

® 1 year transistors warranty

® Add $5 for shipping and handling
(Cont. U.S.). Calif. residents add ap-
plicable sales tax.

® Specifications/price subject to change

trim on the potbelly stove.
He now leaned forward and
looked intently at Thurman.
A look of disbeliet was writ-
ten across his face.

“You mean to tell us that
you can load that odd length
of wire?”

“1 certainly can and by
adjusting the height at the
low end and trimming the
length, | can get the swr per-
fect. The best thing about
the antenna is that | cut a
‘dangler’ piece of wire with
an alligator clip attached,
and I'm able to operate both
phone and CW with perfect
swr on both.”

“What band you got it on,
Thurman?” asked Forrest.

Thurman glanced around
at all the inquiring faces and
smiled. He withdrew his
pipe from his mouth and
slowly answered as if he was
thinking of something.

“Well sir, it's on 40 me-
ters. Look here, fellows—1’ll
draw you a diagram. |[t's
very simple.” He drew them

® Linear (all mode) RF power amp with

a diagram and everyone
scooted closer to watch.
After he had finished putting
in the figures, each observer
made a rough sketch for
himself

“See, | told you it was
easy. Just like a quarter
wave, but extended. That's
why | called it an Extended
Sloper.”

“Come and getit. Come
and get it!” called Ramsey,
the club refreshment coor-
dinator. He was motioning
for everyone to come to the
table where the coffee pot
and doughnuts were waiting,
Tonight, fresh cider was on
the table, and the thought of
cider and doughnuts rele-
gated the copies of Thur-
man’s antenna diagram to
shirt pockets.

Thurman chuckled to him-
self as he tidied up his desk
and walked to the refresh-
ment table. “Bet I'll be prun-
Ing some antennas next
week,” he thought to
himself. W

A DESIGN EVOLUTION

1410G

1412
1412G

2210
2210G

220

2212
22126

220

4410
4210G

440

4412
44126

440

—i

1. Models with G suffix have GaAs
FET preamps. Non-G suffix units
have no preamp.

2. Covers full amateur band.

wSEND FOR FURTHER INFORMATION %

3§
SYSTEMS

TE SYSTEMS _.,
P.O. Box 25845

Los Angeles, CA 90025
(213) 478-0591
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Your Enemy, Feedline Loss

Let your swr meter stop this demon before it creeps up on you.

Martin K. Salabes K3(5V
1400 Maclntosh Boulevard
Nokomis FL 33555

f the performance of your

antenna system seems to
be deteriorating, the prob-
lem, or at least part of the
problem, may lie in the coax
connecting the transmitter
with the antenna. Coax is
subject to deterioration, es-
pecially if moisture can en-
ter through the connectors
or if there is a rupture in the
vinyl sheath. Fortunately,
there is a simple and fairly

accurate way of measuring
coax loss, using only an ordi-
nary swr bridge.

When the frequency of a
signal fed to an antenna is
much lower than the reso-
nant frequency of the anten-
na, the swr at the antenna
will be infinity, or approach-
ing infinity. In other words,
all of the energy fed to the
antenna will be reflected
back. However, if the swr is
measured at the transmitter
end of the coax, the swr will
be somewhat lower than in-

AFRAID?

You won't
get the
BEST deal?

CALL US

WE
BUY - SELL
ALL BRANDS
NEW, USED
OR WHOLESALE

LARGE
STOCKS

LOW
PRICES

. ":j:'
f éHAM HEAVEN"’
’ U.S.A.

i Ty,
-,
1 :‘.‘

Send $2.00
for our
Catalog and
Wholesale List.

8012 Conser

Overland Park, KS 66204
(913) 381-5900
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finity because not all of the
forward energy reaches the
antenna due to the loss in
the coax, and not all of the
reflected energy returns to
the swr bridge for the same
reason. |

Most swr bridges actually
indicate rectified rf voltage,
although they are calibrated
in swr. These voltages are
relative, of course, and can
be read on a linear scale. (If
your swr bridge does not
have a linear scale of some
kind, one can easily be im-
provised.) So, all that is nec-
essary to determine coax
loss in dB is to read the for-
ward and reflected relative
voltages on an swr-bridge
linear scale (while using a
signal frequency much low-
er than the resonant fre-
quency of the antenna) and
plug these voltages into the
standard equation for dB in
terms of voltage: dB=20
logio Va/V2, where Vi =for-
ward voltage and Vy=re-
flected voltage.

As a voltage ratio is re-
quired for this equation, on-
ly relative voltages are need-
ed, not actual voltages. Of
course, the loss obtained
this way is “round-trip” loss
and is twice the loss experi-
enced in normal use. One
caution: As the transmitter is
working into a very high swr,
use as little output as possi-
ble and for as short a time
as possible.

For example, suppose we
feed a small 40-meter signal
into a 10/15/20-meter beam.
Adjust the swr bridge to
read full scale forward (10
on the linear scale). Switch-

ing now to reflected, it reads
8 on the linear scale. Round-
trip loss is therefore: dB =20
lﬂg']u 10/8=20 logig 1.25=
20X 097=194 dB = a
coax loss of 97 dB one way.
Whether this is high or not
will depend, of course, on
how long the coax is. Check
with the manufacturer’s
specifications for that par-
ticular type of coax.

If yvou are fortunate
enough to possess or have
access to a bidirectional
wattmeter, the measure-
ment is even simpler. As be-
fore, feed a signal into the
antenna that is much lower
in frequency than the reso-
nant frequency of the anten-
na and measure forward
and reflected power. Now
just plug these values into
the equation for dB in terms
of power: dB=10 logq¢
P1/P2, where Py=forward
power and P;=reflected
power. As before, the loss
obtained will be round-trip
loss; one-way loss will be
half as much.

One symptom of coax
loss is an improving swr of
your antenna system. As
the coax deteriorates, less
forward energy reaches the
antenna and less reflected
energy returns to the swr
bridge, giving a false indica-
tion of an improved swr. If
this is happening but your
rig’s performance is not
what it used to be, check
the coax loss. If it is much
higher than the manufac-
turer’s spec says it should
be, just replacing the coax
might make a world of dif-
ference.



/4 WE SHIP WORLDWIDE o
Electronics Corp. Frmmear

q WORLD WIDE AMATEUR RADIO SINCE 1950 . .
Your one source for all Radio Equipment! y, ‘I;t;s'kPremus Mas Bajos en Nueva

& [ KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.

IC-R70, IC-720A, IC-730, IC-740, IC-25A/H, IC-35A
IC-45A, IC-251A, IC-2KL, IC-471A, IC-290H, IC-751

w o Saturday & Sunday 10 to 5 PM
- *. - Monday-Friday 9 to 6:30 PM
q E Come to Barry's for the best buys in town. For
- . . Orders Only Please Call: 1-800-221-2683. _ :
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s

-

e

-

“It's Barry for the Best in FT-ONE, FT-980, FT-102, FT-77, FT-707, FT-230R FT-757
Amateur & Commercial FT-726R, FT-480R, FT-720RU, FT-200R, FRG-7700, FT-625RD
Radios” YAESU Land-Mobile H/T

1 ICOM Midland -
g_fggg IC2AT  Wilson Mini-Com Ii DRAKE TR-5, TR-7A, R7A, L7, L-15, Earthf§

FTC-1903

IC3AT Yaesu FTC-2203, FT-4703  Satellite Receiver ESR-24, THETA S000E & 500, .

AT e EARTH SATELLITE STATION ESS-2250

%____“ = LAY
SMART PATCH
CES-Simpilex Autopatch 510-SA Will Patch FM
Transcewver To Your Telephone Greal For
Teiephone Calls From Mobile To Base Simpie
To Use - $319.95

ROCKWELL/ICOLLINS
KWM-380
VoCom/Mirage

Tokyo Hy-Power

Amplifiers & . SANTEC o ||

5/8\HT Gain .l e 4

Antennas IN STOCK a9 ST-440/UP f:

Qe NEW IMPROVED £s

) MURCH Model 2

— T - urzo00e i

stocked: MFJ-1224 Spectrum SCR-1000, 4000, & 77 DENTRON AMPLIFIERS* "

AEA CP-1 ICOM IC-RP 3010 (440 MHz) GLA-1000G
KANTRONICS Kantronics  |COM IC-RP 1210 (1.2 GHz)

Field Day 2, Mini-Reader,
Interface, Software &

DIGITAL
Complete Butternut Antenna FREQUENCY
Inventory In Stock' COUNTER

BVAYEBVA AVt )

ANARARARARAN At

Code Tapes
Trionyx.
Siavh o Robot 800C - 1200C Model TR-1000
: 0-600 MH:z
3-5002 Color Mod Kits Digimax Model
Long-range Wireless D-510 50 Hz-1GHz !
?;gﬁ} Tiﬁc Telephone for export - _ !!
4-400A — %
BENCHER PADDLES & ri-Ex Towers [44
BIRD Vibroplex Keys In Stock!! W+ y-Gain Towers
i Antennas,

AEA 144 MHz Wattmeters & ¢= e Ras TP I
AEA 440 MHz Elements = | New TEN-TEC will be shipped direct =
ANTENNAS In Stock 7- ® Corsair In Stock to you FREE of shipping cost.
MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.
. We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
New York City’s -ARGEST STOCKING HAM DEALER Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins
L E T r N L LS. E Rt Communications r Connectors, Covercraft, Eubii:{Swnn}, Cushcraft,
““Aqui Se Habla Espanol’’ ‘L’s.,.""..,d" “:C'““f L'fn I "‘:{ mﬂﬁ“‘&fﬂiﬁﬂfhﬁsﬁﬁ'“n“'m"";‘i ..
x - arsen, aiwa), , J.W. er. ni- ucts, rage,
BARRY INTERNATIONAL TELEX 12-7670 | Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook.
TOP TRADES GWEN ON USED EQUIPMENT]| Heil Sound Eq. Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec.
STORE HOURS: Monday-Friday 9 to 6:30 PM Mike cartridges Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Parking Lot Across the Street nd books | Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Saturday + Sunday 10 to 5 p.m. (Free Parking) a sin Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.
AUTHORIZED DISTS. MCKAY DYMEK FOR stock. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

SHORTWAVE ANTENNAS & RECEIVERS. EALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

IRT/ILEX-“Spring Si. Station"

Subways: BMT-“Prince St. Station" COMMERCIAL RADIOS stocked & serviced on premises.
IND-“F" Train-Bwy. Station” Amateur Radlo & Computer Courses Given On Our Premises, Call
Bus: Broadway #6 to Spring St. Export Orders Shipped Immediateiy. TELEX 12-7670 ]
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R. Oudshoorn WA2NUB
2663 Wilson Avenue
Bellmore NY 11710

PVC Meets VHF

Flush high cost down the drain and build these cheap antennas.
The gain is free.

Occasiunally an anten-
na is wanted which is
compact, cheap, and easy to
make. Being inventive and a
bit short of cash, | came up-
on this solution to fill the re-
quirement for a couple of
antennas | needed.

The following material
was purchased at the local
hardware store for the sum
total of four bucks including
tax; certainly, if purchased
in a specialty store, you
might save another buck:
@5 feet of PVC water pipe,
1/2-inch i.d.

@3 feet of copper tubing,
1/4-inch i.d., type L

®2 PVC caps to fit PVC
pipe

RCG-58 coax, approximate-
ly six feet of it, was salvaged
from the junk box. BNC or
PL-259 type connectors, as
required, also came from
the junk box. These materi-
als are enough to make a
2-meter and a 3/4-meter
antenna.

Construction of the
3/4-meter antenna is as
follows. Cut a length of ap-
proximately 20 to 24 inches
of RG-58 coax. Strip the out-
er insulation for about eight
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inches. Remove most of the
shield, leaving a section
about 3/4 to 1 inch long. Do
not remove the insulation
from the center conductor.
It will provide for support of
the radiator.

Cut a piece of copper tub-
ing about 72 inches long;
using either a tubing cutter
or hacksaw, deburr ends.
Using steel wool, clean one
end of the tubing. Neatly tin
the cleaned end.

Carefully slide the tubing
over the coax and fan the
piece of shield over the tub-
ing. Measure where the tub-
ing ends and wrap a few lay-
ers of tape around the coax
to protect it from the sharp
edge of the tubing, Slide the
tubing back over the coax
Fan the shield back over the
tubing as evenly as possible
and carefully solder the
shield to the copper tube.
Use a large iron or a solder-
ing gun, working quickly to
prevent the center insula-
tion from melting. If you
find it difficult to solder the
fanned shield, it can be tied
down with a very thin strand
of copper wire. That worked
really well for me.

When the tubing has
cooled, check with an ohm-
meter for short circuits be-
tween the center conductor
and the copper tubing. If
all is OK, proceed to the
next step.

Cut off 18 inches of the
PVC pipe and slide the an-
tenna into the pipe.

Mount a connector at the
free end—either a BNC or
PL-259; check again for
short circuits.

Check swr with the anten-
na assembled; the PVC pipe
will affect the swr some-
what. Prune as required.
Trim the radiator only—
don’t try to shorten the cop-
per tube.

When the swr is accept-
able (less than 1.5 to 1), final-
assemble the antenna inside
the PVC tubing (a few turns
of tape at the lower portion
of the tubing will help hold
it in place). Glue one of the
caps on the top of the pipe
and a grommet at the bot-
tom end to keep the feed-
line centered.

The 2-meter antenna is
made exactly the same way
except for the dimensions.
The copper tubing is cut to

18.5 inches. A 4-foot or longer
piece of coax is stripped 19
inches. And the PVC pipe is
cut to 41 inches.

Build and test the same
way as the 3/4-meter anten-
na. To provide better sup-
port inside the tubing, wrap
three bands of tape around
the tubing to provide a tight
fit inside the PVC pipe. | sup-
ported the center conductor
inside one VHF antenna
with a handy 1/2-inch-od.
faucet washer; this kept the
antenna nice and quiet, too.

These antennas are, obvi-
ously, 1/2-wave centerfed di-
poles; they were very popu-
lar some years ago. They
have fallen out of favor to
the newer high-gain (3-dB),
base-loaded, $40.00 anten-
nas that are now flooding
the market. These coaxial
antennas perform some-
where between 1/4-wave
and 3-dB-gain antennas in
terms of gain; not bad for 2
bucks each!

The final tuning proce-
dure should be done in a
clear area with as little met-
al around as possible. Prune
the antenna 1/8” or less at a
time, especially the 3/4-me-



ter version. However, if you
over-trim, it's easy enough
to solder a piece of wire
back on the radiator to
lengthen it When com-
pleted, the antenna can be
sealed at both ends with
RTV compound for total
weather protection.

Use the best quality coax
possible and it will not pre-
sent any problems either
during soldering or at any
other stage of the construc-
tion. It also will last longer if
the antenna is mounted on a
tower and is exposed to all
kinds of weather.

The antenna can be
mounted in a variety of
ways using easily-available
clamps and brackets. Since
these antennas are very un-
obtrusive, they also can be
mounted either inside the
ham shack or out of sight in
a kitchen corner.

For those who have more
ready cash and room, a

somewhat better antenna
could be made using RG-8/U

coax and correspondingly
larger diameter (1/27-i.d))
copper tubing and (1"-i.d)
PVC piping. The other di-
mensions should stay the
Sdlihne.

This same principle also
works well for a marine
band VHF antenna, either as
the main antenna or an
emergency antenna. It can
be tied to almost any unob-
structed non-metallic (sail-
ors take note) part of a
boat—or even hand-held if
necessary. The dimensions
for this antenna should be:
40 inches of PVC pipe, 18
inches of copper tubing, and
48 inches of coax.

Construction and tuning
are the same as for the
3/4-meter and 2-meter an-
tennas. Provide a loop of ny-
lon line at the top so that it
can be hoisted and sus-
pended by it. When using
the antenna, seal the coax
connectors with a plastic
bag and tape to keep water
and dampness out. B
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ALL HF BANDS !

The SLINKY DIPOLE " Antenna

A broadband, low SWR dipole that really works in apart-
ments, small yards, attics, anywhere a small antenna is a
must. Indoors or out, you can work ANY HF BAND, in-
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.! Complete kit and instructions,
plus 50 ft. of coax. Easy to set up and adjust. More
information available - just call or write.

$67.95 postpaid (in USA |
Money Back Guarantee
Virginia residents

add 4% sales tax

Blacksburg Group

Box 242 Suite 500
Blacksburg, Virginia 24060
703/951-9030

VARIABLE MICROWAVE DOWN CONVERTER

¥
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All down converters built

with New HOT Transistor

for more amplifier gain.
GREATER DISTANCE
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THIS IS NOT A KIT!!

NEW—Power supply built
with push button simplicity
ABC Switch built in

* (Coax cable not included
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PLEASEADD
SUFFICIENT
POSTAGE

1 Unit weighs 5 Ibs.

o« See List ol Advertisers on page 114

To order by Visa or Master Charge
No C.0.D. orders

Call 800-428-3500
Information 317-291-7262

6254 La Pas Trail

Indianapolis, Indiana 46268

ELECTRONIC
RAINBOW 3
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Guy Slaughter K9AZ G
753 W. Elizabeth Drive
Crown Point IN 46307

he old-fashioned delta
loop, when fitted with a
newfangled “Hanging He-
lix,”” makes a cheap but su-
perb antenna for the recent-
ly opened 30-meter band.
You've never heard of a
“Hanging Helix”? Me neither
It's just a name | coined for
a gadget | made to perform
multiple-duty assignments
on a 10-MHz antenna, or
one for any other band.
A fullwave loop, whether

If you're still not on 30 meters,
the Hanging Helix may be your last chance.

in quad or delta form, pre-
sents a feedpoint imped-
ance of around 100 Ohms
at normal heights above
ground, depending somewhat
on the nature of surround-
ing objects. And it is a
balanced antenna whose ra-
diation pattern and, hence,
efficiency suffer when fed
with an unbalanced feed-

line.

It is necessary when mat-
ing a fullwave loop with
a 50-0hm feedline, there-
fore, to contrive both an
impedance-transforming  sys-
tem and some sort of a

A i :"I @ fly

Photo A. Components of the Hanging Helix after sawing and
drilling of the coil-form pieces from “waterproof” Masonite
and their spraying with polyurethane to make them truly
moisture repellent.
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balanced-to-unbalanced con-
version device,

The Hanging Helix per-
forms both these functions,
plus two mechanical chores
as well. It is a quarter wave-
length of 75-Ohm RG-59/U
coaxial cable wound into a
coil on a homemade form
that also serves as the an-
tenna’s feedpoint insulator
and as the anchor for the
feedline. Thus, it converts
the antenna’s 100-Ohm-plus
feedpoint impedance to the
50 Ohms of RG-8 mini-coax
and acts as a choke-type
balun preventing antenna
currents from appearing on
the shield of the feedline to
alter the antenna’s radiation
pattern.

This multi-purpose gad-
get is easy to make from
commonly available mate-
rials. In use, it converts a full
wavelength of wire hanging
from two trees—or two

A 10-MHz Antenna for $10

anythings—into an efficient
and rewarding antenna.

When the new 10-MHz
band was suddenly opened
last October, it caught some
of wus with our pants
down—or at least without
anything up in the air cut to
resonance on that frequen-
cy. A lot of eager beavers
fired up 40-meter wires
through their tuners and
some of the guys even load-
ed up their tribanders in
their hurry to try out the new
megacycles.

| was prepared, sort of. |
had a quarter-wave vertical
up, arranged to work as a
ground-plane antenna against
the chain-link fence that is
the ground system for my 160-
meter and 80-meter inverted
Ls. So, when the go-ahead
came, | got in there and
went, working out well
enough to bag a few Euro-
peans and even a VK3.

But | had troubles in the

[
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Fig. 1. The Hanging Helix coil forms are identical except for
the locations of the 3/8” holes. For 10 MHz, A, B, and C are
9”, 6", and 42" respectively; for 7 MHz, they are 13”7, 10"

and 62"



MORE PERFORMANCE FOR YOUR DOLLAR!

COMPETITORS KNOW ABOUT THE

ISOPOLE’

- DOYOU? STUDY THE FACTS ...

|  The IsoPole antenna is building a strong reputation for quality in designand
| superior performance. Innovative IsoPole conical sleeve decouplers (pat.

~ pend.) offer many new design advantages.

ISOPOLE 144
ISOPOLE 220

MAST NOT
SUPPLIED

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 TV| potential. Cones offer
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 no loss of power output from one end of the
band to the other when used with SWR protected solid state transceivers.

AEA ISOPOLE Jmiﬂr VEWR ve FREQUENCY

AEA L"":.vDPDLE VEWR vS FREDUENCY

[ F
vEWH O 300 Coawial Cabi

- - ———

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 of a
duplexer by using two IsoPole antennas separated vertically by about twenty
feet. This is possible because of the supennr decoualmg uffered by the =

IsoPole antennas.

—
FREQUENCY

Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard Amphenol 50 Ohm S0-239 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,
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 attached directly to the suppnrt (a standard

The IsoPole antenna is now available in a 440 MHz version which is fully = %8

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.

s you the
through!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHDUT NOTICE OR OBLIGATION.

Br
Brea

ISOPOLE

ADVANCED ELECTRONICS 144JR
P.O. Box C-2160, mm|
MWAM R
(208} 77573738 - MAST NOT
TELEX: 162571 AEA iHTL SUPPLIED
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Photo B. The Hanging Helix after the quarter-wave matching
transformer of RG-59/U has been wound onto the form.

form of NOISE. | can’t speak
for other QTHSs, but mine is
polluted with vertically-
polarized man-made QRN
that seemingly rises and
falls on schedule. The rise,
of course, always coincides
with band openings that
bring in skip signals to glad-
den the hearts of DXers. And
the falls, naturally, always
come when the only signals
on the band are from just
beyond the backyard.

That's the problem with
vertical antennas, ground-

plane or plain plane: They
are noisy. And my new
30-meter GP was among the
noisiest | have ever used. |
don’t know whether all line-
leakage rf peaks around that
frequency or whether it's a
quirk peculiar to the man-
made QRN in my neighbor-
hood, but | do know that a
delta loop, fed from the bot-
tom and thus horizontally
polarized, doesn’t hear all
that noise. Thus, it is unbe-
lievable to switch to my
Hanging Helix loop from the

Photo C. The Helix hanging from the delta loop, the antenna
wires and feedline attached but not yet taped.
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ground plane on even a rela-
tively quiet day and hear sig-
nals come up out of the
mud. And on a noisy day,
the loop makes the differ
ence between operating and
deciding to watch the boob
tube instead.

If you want to hear those
signals-minus-mud in your
own shack, you can dupli-
cate my Hanging Helix delta
loop easily and cheaply.

| used hardware-store num-
ber 14 house-wiring wire,
the kind that comes with
red, white, or black insu-
lation for about 7 cents a
foot, cut to the formula of
1005 divided by the fre-
quency of interest. In my
case, using 10125 MHz as
the new band’s center fre-

quency, the wire length
came out to 99 feet, 3
inches.

Two insulators, threaded
onto the wire and twisted in-
to place at 33 feet, 1 inch
and at 66 feet, 2 inches from
the starting end, formed the
base of the triangle that was
to become my delta loop.
Suspending it base up by
those insulators from trees
or whatever, high enough so
the inverted triangle’s apex
cleared the ground, convert-
ed the tangle of wire into an
embryonic antenna.

For the Hanging Helix
that, together with the feed-
line, completes such an an-
tenna, you will need two
pieces of insulating materi-
al, each 9 inches long, 3
inches wide, and 1/4 inch
thick. | used “waterproot”
Masonite because | have
scads of it left over from the
era when | “finished” my
basement. So-called “water-
proof” plywood would do as
well, | think, and Plexi
glasTM—the kind the stores
stock for window-pane re-
placement—would proba-
bly be even better.

Each of the two pieces
has a 3/8-inch strip 6 inches
long cut off its two 9inch
edges, leaving a 1%-inch
“T* at each end (see Fig. 1)
Saw a 1/4-inch slot up the
middle of each piece to the

halfway point. Drill 3/8-inch
holes near the four comers
of one piece and a pair of
same-size holes 3/4 of an inch
apart vertically near the top
and bottom of one side of
the other piece. Now slide
the slots together so that the
two pieces become a single
X-shaped coil form. Spray or
brush the assembly with
polyurethane or a similar
waterproofing compound,
applying it liberally to the
sawed edges and the edges
of the drilled holes to keep
moisture out.

Cut the quarter-wave
impedance-matching trans-
former, using the formula
234 divided by the frequen-
cy of interest times the
velocity factor of the par-
ticular brand of RG-59/U
you will use. | used a center
frequency of 10125 MHz
for my 30-meter Hanging
Helix which, using Radio
Shack’s published velocity
factor of .75 for its foam
coax, figured out to 17 feet,
4 inches.

Weave one end into the
top hole of one of the coil
form’s vertical-hole pairs
and out the hole just below
it. Leave about 3 inches of
cable sticking out for later
connections. Close-wind the
coax onto the form keeping
it tight, the way you wound
that very first coil when you
were making your very first
receiver or whatever. An
easy way is to clamp the far
end of the cable in a vise or
the hinge crack of a door
and walk towards it as you
turn the form.

You will find that the cable
and the coil-form space on
which you are winding it will
come out even if you stick
to the dimensions given and
are making it for the
30-meter band. If it's for 40
meters, scale the coil-form
pieces up to 13 inches with
10 inches of winding room
to accommodate the great-
er length of cable required
by a quarter-wave trans-
former for that band.

Finish the device by weav-
ing the end of the winding



into the hole of the vertical
pair farthest from the top of
the form and then through
the top hole, pulling it tight
to anchor it. Remove about
two inches of the insulating
jacket from each end of the
coax, comb out the shield
braid, twist it into a stranded
wire, and remove about 3/4
inch of insulation from the
center conductor.

Now take the whole
works outside, feed the
apex-end wires of the em-
bryonic delta loop into the
corner holes at one end of
the form, twist each wire
around itself to anchor it,
strip back about 3/4 inch of
insulation from each, and
solder one wire to the center
conductor of the coax and
the other to its shield.

Push one end of your
50-Ohm feedline into one of
the comer holes at the bot-
tom end of the Hanging
Helix, then through the
other hole, and pull it tight
to anchor it, leaving enough
loose end to make your con-
nections. Solder its center
conductor to the center con-
ductor of the coiled cable,
solder the shield braids to-
gether, tape to prevent
moisture entry, and vyour
Hanging Helix delta loop is
ready to pump rf into and
out of the atmosphere.

Like any other antenna,
this one follows the old “the
higher the better” rule of
thumb. But even with the
feedpoint barely clearing
the ground, you’ll get out.
Mine is about 10 feet up,
and | prevent excessive wind
sway by tying a light nylon
anchor line between the coil
form and a brick lying on the
ground beneath it.

My indline swr meter
reads a flat 1 to 1 across the
30-meter band and well
above and below it. My
noisy reception is gone. My
signals get out and | work
what | hear. The Hanging
Helix went up about two
weeks after the new band
was opened to us and has
been in use for about six

weeks as of this writing. In
that time, my TS-830S, run-
ning barefoot, has racked up
18 countries for me despite
sparse operating hours. |
need only Asia for WAC on
10 MHz, and I'm told the
band is full of workable Js in
the early-morning hours. |
wouldn’t know, though, be-
cause I'm a devout sleepy-
head.

That’s all | can tell you ex-
cept to warmn you against
locating two such antennas
side by side or overlapping
each other. | learned the
hard way that adjacent
30-meter and 40-meter loops
interact so that pruning one
detunes the other. If they
are hung concentrically,
however, the 30-meter loop
within the 40-meter loop

with the wires spaced reason-
ably equidistantly around the
perimeters, such interaction
iIs minimized or eliminated.
If you use this arrangement,
you'll find that running the
30-meter Hanging Helix feed-
line down past the 40-meter
Hanging Helix and taping it
to the 40-meter feedline
won't affect tuning or de-
grade the performance of
either antenna.

That’'s the story, except
for an apology for its title,
which isn’t quite accurate.
In the first place, the new
band isn’t exactly centered
on 10 MHz, and it has an
FCC-ordered hole in it—a
frequency “window” that is
taboo to American hams.
And, in the second place, |
paid $7 for the antenna wire
at my local hardware store,
$2.80 at Radio Shack for the
RG-59/U matching cable,
and had the feedline, the
Masonite, and a can of poly-
urethane on hand. But | also
paid sales taxes of 28 cents
for the wire and 11 cents for
the coax.

| hope you’ll forgive me
for my untruthfulness, how-
ever, because such strict
accuracy as “Build a 10.1-
to-10.09- and 10.015-t0-10.15-
MHz Antenna for $10.19”
would make a rotten title.

E

Photo D. The author tying on light nylon anchor line before
hauling the delta loop skyward. At K9AZG, the Helix hangs
about 10 feet off the ground, with excessive wind sway
prevented by the “anchor,” a brick lying on the ground
beneath the antenna.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

For a SAMPLE COPY please
Send $2 to:

(AMSAT), P.O. Box 27, Washington, DC |
20047.

— !
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Guy Slaughter K9AZ G
753 W. Elizabeth Drive
Crown Point IN 46307

Slaughter’s Sway-Bar Forest

Are trees an antenna hindrance? Or are they the means
to the best antenna collection you ever had?
It just depends on your outlook.

ntenna farms are nice,

but not many of us
have the space, the time, the
money, or the inclination to
be antenna farmers. Anten-
na orchards, on the other
hand, are within the reach of
every ham with a chunk of
property under his control
on which God has made
some trees.

| am an antenna orchard-
ist, and | find it rewarding.

| have wire antennas for
160, for 80, and for 40

meters strung up in my trees.
They don’t have the gain nor
the directivity of my triband
yvagi, which is atop a conven-
tional tower like everybody
else’s, but they do get out,
they do allow me to copy
my contacts, and they give
me what most of us call all-
band capability.

My lot is full of 50-foot,
60-foot, and even 70-toot
oak, maple, and locust trees
that in times past | be
grudged yard space because
three seasons of the year

they make my tribander
look into heavy masses of
foliage in three directions.
Now, however, | am happy
with the trees, because
some of them serve as
towers for my wire antennas
as well as giving shade for
the lawn and sanctuary for
squirrels and birds.

| have a length of nylon
rope strung between two of
them that are around 100
feet apart. From it hang the
vertical portion of an in-
verted L cut for 1,840 kHz
(the horizontal section of

which runs along the sup-
port rope), another inverted
L pruned for 3,750 kHz, a
quarter-wave vertical wire
cut for 7,050 kHz, and a
delta loop (the resonant fre-
quency of which centers on
7,150 kHz).

The suspension rope and,
therefore, the top ends of all
except the 40-meter vertical
are about 60 feet up. The
bottom ends of the vertical
and the Ls are fed against a
ground system that consists
of the top pipe of a five-foot-
high chain-link fence. The

,y}/ -

Photo A. Because trees bow and curtsy in the wind, and be-
cause vertical wires suspended from them thus dance up and
down, some sort of flexible bottom-end tie<down is needed if
an antenna orchard is to survive heavy gusts. | devised a
“sway bar” system to beat the wind. Here, I'm checking its
position. It’s a five-foot fiberglass fence post tied with two
screen-door springs to another such post strapped to the top
pipe of a chain-link fence. The springs stretch and contract in
the wind, maintaining tension on the vertical wires. The spiral
pigtails wound into the antenna elements allow them to flex
as the sway bar moves up and down.
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Photo B. Each of the antennas in my orchard is fed with a
separate coax feedline. One of them is shown here. The left-
hand hose clamp fastens both the fiberglass fence-post insu-
lator to the top pipe of the chain-link fence that is my ground
system and the coax braid to the grounding pipe. The right-
hand clamp provides strain relief to eliminate pull on the
grounding connection and the joint between the feedline and
the antenna element. The first half4urn of the pigtail coil
wound in the element between the insulator and the sway bar
is visible at the upper left.



delta-loop feedpoint dan-
gles about 12 feet above
ground, connected to a
homemade triangular insu-
lator fashioned from Plexi-
glas™ that supports a com-
mercial balun salvaged from
a now-forgotten earlier an-
tenna. A length of polypro-
pylene rope tied to a brick
resting on the ground keeps
it from swinging in the wind.

The top of the 40-meter
vertical wire ends in an insu-
lator to which is tied a
length of polypropylene line
just long enough to suspend
the antenna’s bottom end at
the grounding pipe

| have a fiberglass electric
fence post, one of those tri-
angular jobs five teet long,
clamped to the top pipe of
my chain-ink fence as a long
msulator for all three ot the
vertical-wire antennas, and
a second such post suspend-
ed about 18 inches above it
as a "sway bar.” Trees do
sway in the wind, you know,
bowing and curtsying to the
breezes and even genuflect-
ing to heavy gusts. The sway
bar eliminates problems of
too much wire tension when
the wind lifts the treetops
and too little when it sags
them. It is tied to the insula-
tor post with a pair of light
screen-door springs. Thus, it
can be pulled away from it,
under tension, when the
wind blows the treetops
up, and can resume its
original position, retrieving
the slack, when the wind
blows them down.

The sway bar is drilled
with three holes for each of
the three vertical wires it
carries. Each wire is woven
through the trio of holes to
fasten it to the sway bar in a
fixed position that can be
adjusted up or down and
locked in place by pulling
the wire taut.

Each of the vertical wires
is allowed about 18 inches
of extra slack between the
sway bar and the insulating
post. The excess is wound in-
to pigtail coils that lengthen
and shorten as the wind
moves the sway bar up and

down. The vertical move-
ment and flexing is thus con-
fined to these flexible pig-
tails, and there is, therefore,
no wind stress on the feed-
line connection to the an-
tenna wires and no flexing of
the solder joints.

The jackets on the sepa-
rate 50-Ohm coax feedlines
for the verticals are cut back
about two inches, an inch or
so of braid is uncombed and
folded back over the un-
combed section, and that
portion of each feedline is
squeeze-grounded to the
top pipe of the chain-link
fence with a hose clamp. A
second clamp provides
strain relief for each. The an-
tenna wires are soldered to
the center conductors of
their respective feedlines
and the joints are insulated
with heat-shrink tubing.

| match the delta loop’s
impedance of about 100
Ohms with a quarter wave-
length of 72-Ohm RG-59 be-
tween the 1-to1 50-Ohm
balun and the feedline.

All of the feedlines, to-
gether with the coax from
my tribander, go into my
garage where | have a re-
motely controlled five-an-
tenna coax switch, wall-
mounted, whose selector
control is at my operating
desk in the basement shack.
A single run of RG-8/U con-
nects my TS-830S and/or my
Yaesu linear to any of the
antennas at the turn of
the selector-switch control
knob.

None of the antennas in
my orchard is either exotic
or sophisticated, obviously.
But all of them work well.

The delta loop is cut to
frequency using the formula
1005/frequency Iin mega-
hertz. It is a 140.5-foot
length of #14 house-wiring
wire, insulated with neo-
prene and formed into an
approximately equilateral
triangle a bit over 46 feet on
a side, fed at the open bot-
tom. That makes it horizon-
tally polarized. Running
roughly north and south, it
displays little directivity and
seems to work equally well
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into Europe, South America,
Alaska, and Hawaii.

The 40-meter vertical is
seldom used since the delta
loop consistently provides
better signal reports and
better reception. But it's
there for comparison pur-
poses, and if | ever need
it —for whatever reason.

The 80-meter inverted L,
likewise, is seldom used,
simply because | don't often
get on either 75 or 80.

But the 160-meter invert-
ed L is frequently pressed in-
to service and, working
against the chain-link-fence
ground system, gets out re-
markably well. It, like the
80-meter inverted L and the
40-meter vertical, also is #14
neoprene-insulated house-
wiring wire. All three are
cut from the quarter-wave
formula, 234/frequency in
megahertz. The 160-meter
wire is 127 feet long, the
80-meter wire is 62.4 feet
long, and the 40-meter wire
is 33.2 feet in length.
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Getting them up into the
trees was no problem at all.
Using a slingshot borrowed
from the junior op, | used an
old spark plug as a projectile,
tying to it monofilament fish-
ing line feeding from the reel
of a spinning rod laid on the
grass beside me.

It took a few tries to get
the spark plug over the se-
lected branches, but pulling
a light line into the treetops
with the fishing line was sim-
ple enough, and then haul-
ing the heavier nylon rope
up as a permanent suspen-
sion line was child’s play. It
is long enough so that | can
lower the center section all
the way to the ground, tie
antennas to it, and haul it—
and them —up to the sky.

That's the story of my an-
tenna orchard. If you can af-
ford a fullscale antenna
farm, go to it and happy
acres, friend. But if you can’t
and have a few trees around,
you might try orcharding. |
think you'd like it. Il
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WATCH FOR HAL’S NEW PRODUCTS

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz)
2304 MODEL #1 KIT BASIC UNIT W/IPREAMP LESS HOUSING & FITTINGS
2304 MODEL RZKIT (WItN Preamip) . . v v e s s ias e s s et nashnnnsnans $29.95
2304 MODEL #3 KIT (with High Gainpreamp) . . .. 0w i o e o s oo i $39.95

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
CAST HOUSINGS

2100-2500 MHZ

"HMR:Il COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES &
CONNECTORS—PRE-ASSEMBLED AND TESTED: 24dB
GAIN OR GREATER.

T Aunits. . ......o5800 $89.95 ea.
Sormoreunits......... $79.95 ea.

*HAM MICROWAVE RECEIVER

PRE-SCALER KITS

HAL30OPRE .......... {Pre-drilled G-10 board and all components) .. ........ $14.95
HAL30OA/PRE.. . ...........(Sameasabovebutwithpreamp). . ....... ... . $2495
HALBOOPRE ..........(Pre-drilled G-10 board and all companents) ... .529.95
HALGOOAPRE . ............. (same as above bul withpreamp). . .. .......... $39.95

TOUCH TONE DECODER KIT

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-10 PC BOARD, 7-567's, 2.7402, AND ALL ELECTRONIC COMPONENTS.
BOARD MEASURES 3-1/2:x 5-1/2 INCHES. HAS 12 LINES OUT, ONLY §39.95

NEW —16 LINE DELUXE DECODER $69.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIF
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO-
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2% "x3% " COMPLETE WITH
TOUCH-TONE PAD. BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPONENTS TO

FINISH THE KIT. PRICED AT $29.95

NEW—16 LINE DELUXE ENCODER $39.95
HAL ECD—16 LINE DELUXE ENCODER INCLUDES PC BOARD, ALL PARTS & CASE

$39.95

| HAL ECD—12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS &

CASE $20.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, IN QST
MAGAZINE AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER—MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD OF
ADDING MEMORY CAFABILITY TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO
ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE
COMBINED PRICE ONLY $32.00

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH ( — 3dB POINTS). 19dB
GAIN

FULLY ASSEMBLED AND TESTED $8.95

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz. 12dB GAIN
FULLY ASSEMBLED §12.95

CLOCK KIT —HAL 78 FOUR-DIGIT SPECIAL—$7.95. OP-
ERATES ON 12.VOLT AG (NOT SUPPLIED) PROVISIONS FOR DC
AND ALARM OPERATION.

6-DIGIT CLOCK+12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS, 1 CLOCK
CHIF, 6 FND COMM. CATH. READOUTS, 13 TRANS., 3 CAPS, 9 RESISTORS, 5 DIODES,
34 PUSHBUTTON SWITCHES AND INSTRUCTIONS. DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA. WILL RUN OFF ANY 12-VOLT
AC SUPPLY. PRICED AT §12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE. . . 56.50 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE.
OFERATES ON 12VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE
BOARD. COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE, PRE-
DRILLED PC BOARDS. BOARD SIZE 4" x 3. COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATED ON DG, THERE IS NOTHING MORE TO BUY*

PRICED AT $16.95

*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM 110-VOLT AC WHEN PURCHASED WITH CLOCK KIT $2.95

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT

ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25, PLEASE INCLUDE ADDITIONAL $2.00 FOR HANDLING AND MAILING CHARGES.
SEND 20¢ STAMP FOR FREE FLYER. DISTRIBUTOR FOR

Aluma Tower+ AP Products

== ok 8 (We have the new Hobby-Blox System)
&S @ HaT
e o if, ' AL' RON lx
s 1 '
=L e P. 0. BOX 1101
“HAL" HAROLD C. NowLanp SOUTHGATE, MICH. 48195
v 31 WBZXH PHONE (313) 2851782
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15 Meter Mobile CW & USB

START YOUR DAY ON A GOOD KEY!IIl
WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ,
KL7JFV, EA7EU, NN3SI, DJS8RR, DLOBBC,
US6AK, JA3JMP, PY2-CPQ, FO8GW, KMG6FF,

VK2BD OESBMOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

High 10W (PEP) low 2W (PEP): VFO tuning: noise blanker:
fine-tuned SB, KHz+CW off-set; digital frequency
counter; 13.8V dc @ 3A, negative ground; L 9.5" x W 9"
x H2.5"; weight (2.3 kg) 5.7 Ibs.; mobile mounting bracket.

LSO DO

NOW ONLY
$279.00

DLR. INFO, & ORDER, CALL
1275 N. GROVE ST.
ANAHEIM, CALIF, 92806 (714) 630-4541

NOTE: Price, specifications subject to change without
notice and obligation. w318

JUST SLIGHTLY AHEAD

WORK THE U.H.F. BANDS

Add a transverter or converter 10 your existing 10m, 6m or 2m equipments.
Choose from the largest selection of modules available for DX, OSCAR,
EME, ATV,

TRANSVERTERS

MMT 50-144 $189.95
MMT 144-28 $179.95
MMT 432-28 (S) $269.95
MMT 439-ATV $349.95
MMT 1296-144 $339.95

OTHER MODELS AVAILABLE
write for details

POWER AMPLIFIERS

all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100)

2 Meters: 1I00W output  MMLI144-100-LS  IW or 3W in  $254.95
100W output  MML144-100-5  10W input $264.05
S0W output  MML 144-50-5 LOW input $214.95
JOW output MMLI44-30-1.5 IW or 3Win  $109.95
25W output  MML144-25 3W input $114.95

432 MHz: 100W output  MML432-100 10W input $399.95
HOW output MML432-50 10W input $239.95
30W output  MML432-30-L.  IWor3Win $199.95

1265-1296 MHz: Coming soon. Watch for details.

| ANTENNAS (incl. 50 ohm balun)

| 2 Meter J-Beams: 12.3 dBd gain

8 over 8 Horizon'l pol D8-2M $63.40
8 by 8 Vertical pol D8-2M-vert $76.95
1250-1300 MHz Loop-Yagi 1296-LY $44.95

1 75. :
?g Emiﬁgﬁ gg %lgﬁ;gt} Send 36¢ stamps for full details
: of all our VHF/UHF items.

Pre-selector filters Pre-amplifiers Antennas

70/MBM 48

Low-pass filters  Transverters  Crystal Filters
Varactor triplers Converters

Spectrum International, Inc.
Post Office Box 10848 2
Concord, Mass. 01742 USA 436 ¢




CIRCUITS

Do you have a technique, maodification, or easy-to-duplicate cir-
cuit that your fellow readers might be interested in? If so, send us a
concise description of it (under two pages, double-spaced) and in-
clude a clear diagram or schematic if needed.

In exchange for these technical gems, 73 offers you the choice of
a book from the Radio Bookshop, to be sent upon publication. Sub-
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned if an SASE is enclosed.

+i2Y

Kl
RELAY
RS275-206

|
OluF

al]
2N2220

RF-ACTUATED RELAY: Here's a simple circuit to add automatic an-
tenna switching to your home-brew power amplifier. This relay will
key with less than 150 mW of drive on 2 meters.—Don Bohm
WBOFLG, Sauk Rapids MN.

PIN #26 ON

EDGE CONNECTOR OF 'S¢
CONTROL P.CH o
# ZTI-1365
——le——
4 8
? i
A2
100K
LM555 ®271-1347
INDI4 #276-1723 .
OR EQUIV _L Ci
PiN w14 5 ELECTROLYTIC
DN EOGE #272-1054
CONNECTOR 1 o
o S T Oluf
. #272-
#275-€624 ik
MOUNT ON !
BOTTOM OF
CONTROL WEAD "
GND PiN #29 ON
COMTROL EDGE
ALSO REQUIRED CONNECTOR
IC SOCKET 8 PIN DiP
- 76-1998 OR -76-1988
PCB @276-024
UNIVERSAL P C B
EDGE CONNECTOR {*?5 Jr‘”'-"
‘7 CONTROL PCH IN CONTROL HEAD -I
TOP
SCANMODE
SWITCH

SCANNING RESUME FOR THE AZDEN PCS-2000: When scanning,
the Azden 2000 will lock on a busy channel until the carrier drops, un-
less this modification is added. The 555 is wired as an astable, with
three connections to the control-head PC-board edge connector: pin
14, the SQC line running from the discriminator section to the scan-
ning control logic section; pin 26, which provides 13.8 V to the circuit;
and pin 29, which is the ground. The time duration is determined by the
resistance and capacitance values; the values given will allow the
Azden to resume scanning after five seconds. By wiring the circuit on
an 8-pin DIP socket, you will be able to mount it in the control head of
the radio.—Kurt R. Fritsch WA3TOY, Glen Burnie MD.

—~5ee Lis! of Adverrisers on page 114

CONNECT THREE OF THE WIRES
FROM ONE END TO THREE OF DIF-
FERENT COLORS FROM THE OTHER
AND FEED THE REMAINING TWO
DIFFERENT COLORED WIRES

EXAMPLE ;
RED-GREEN
GREEN-BLUE
BLUE - YELLOW

YEL RED SHIELD

FEED

SIMPLIFIED LOOP WINDING: A recent article described the construc-
tion and use of shielded loops for receiving under noisy conditions,
but the author deplored the difficulty of sliding multiple turns through
a shield. The easy way is to use shielded telephone cable. One stan-
dard form of cable has four wires coded yellow, red, green, and black,
surrounded by an aluminum foil shield with a bare wire running under
if. Just form the loop to whatever size is required, connect three of the
wires from one end to three of a different color from the other end, and
feed the two remaining wires.—William Bruce Cameron WA4UZM,
Temple Terrace FL.

SHIELD

SOLDER ALL ARODUND

EDGE OF JOINT ——

CUuT DISK FROM
COPPER SHEET

51 OHM
Z WATT
RESISTOR
Fig. 1.
BAYOMNET
SﬂCHET—.\I '{"
®47 BULR
-
-

L 3
*— SDLDER TO OUTSIDE
SHELL OF PL-259

Fig. 2.

TWO VHF DUMMY LOADS: Fig. 1 shows a simple dummy load use-
ful for frequencies at least as high as 220 MHz. it is a well-shielded
load and can handle up to 5 W intermittently. To make the dummy
load, insert a 51-Ohm, 2-W carbon resistor into a PL-259 connector.
Solder one end of the resistor to the center conductor, making sure
that the body of the resistor is completely inside the barrel of the
connector and that only the resistor’s lead sticks out past the body
of the PL-259. Cut a disk out of copper or brass sheet (shim stock
works well—even a penny can be used), drill a hole in the center, and
slip it over the resistor lead, fitting it snugly against the end of the
connector. Solder all around the edge of the disk and the lead in the
center. File off the excess disk material. Fig. 2 shows a modified ver-
sion that will give a visual indication of relative rf power as well as
provide a 50-Ohm load. The dummy will handle up to 5 W intermit-
tently and will indicate output as low as Y« W.—Craig Crichton
K7UKW, The Dalles OR.
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The Phase-Shift Oscillator
Goes Hollywood

This circuit can be the star of your audio designs.
All it needs is a tweak here and a taper there.

Curtis C. Coodson

Av. Francisco Glicerio 467
Apartment 502

13100 Campinas, Sao Paulo
Brazil

he phase-shift oscillator

is noted for good sta-
bility and a clean sine wave.
It also uses a very simple
circuit. Hence, many hams
attempt to use it when an
audio oscillator is needed,
only to discover that “it
won't oscillate.”” The beta
of the transistor is most
often blamed for the diffi-
culty. Although it is true
that a rather high beta is
needed to overcome the
loss in the phase-shift net-
work, with today’s transis-
tors a high beta is easy to
find and still “the shiftless
thing won'’t oscillate.”

Most often the phase-shift
network is taken from tube
circuitry without being
adapted to transistors. In the

tube circuit, the network is
fed from the high imped-
ance plate and terminated
in the even higher imped-
ance of the tube’s grid.
When a bipolar transistor is
substituted, the network is
fed from a fairly high imped-
ance but feeds into the low
impedance of the base.
Therefore, a hightodow im-
pedance transformation
should be included in the
network design. Tapering
the values of the network
components will do it. Make
Rout about ¥ of Rpyig and
Rmig about 4 of R, (See
Fig. 1.) Then, to keep the
phase shift at 180°, make
the RC products of each sec-
tion the same: Ryt X Cuut
equal to Rig X Cig and to
Rin X Cin.

In the circuit in Fig. 1, the
collector load resistor of 33k
Ohms serves as R, 50 Rmid
is about V5 of that, or 10k

# |2V

It
3k

H‘E 2uF

i G Cou ™ LT
BO% o AT
3 Al A1
] M i

Ry Rout

LT 33K

Fig. 1.
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Ohms, and Ry 15 V5 of Rmid,
or 3.3k Ohms. To keep the
RC products equal, C,;4 15 3
X Cinand Coue 153 X Chid.
The approximate frequency
of oscillation is found by the
formula: f = 111RC. For the
values in the example, the fre-
quency will be about 600 Hz.

The resistor from collec-
tor to base biases the transis-
tor and should be chosen for
best waveform and output.
A value from one to one and
a half megohms will be
about right. The output is
taken from the collector,
but be careful not to load
down the high impedance of
the network.

If those “computer sur-
plus” transistors just do not
have enough gain, use a pair

03 Q%5 05

P

of them in a Darlington con-
nection, as shown in Fig. 2.
You'll probably have so
much gain that it won't be
necessary to taper the net-
work values.

Minor frequency adjust-
ments can be made by alter-
ing just one or two of the re-
sistors or condensers. The
500k-Ohm potentiometer is
adjusted for best waveform.
A double-pole switch can be
inserted at xx to select net-
works for different frequen-
cies, but the pot may need
readjusting each time. Since
transistors are so cheap, why
not build a separate oscilla-

tor for each frequency? No
transistors are specified
since almost anything will

work.

20K F—*'DUTPHT

Fig. 2.
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Gahs FET 2m PRE-AMP UHF {Tocm) CONVERTER

Masthead mounting, ervironmentally enclosed _ 1 ¢ . Low MOSFET circult
Ralay switching for up to 400W PEP ] .I'! [ | S Frequisncy COvwarans 432434 MHz
Powsr and relay Swilching via coax feacar Y "‘: Output (IF) freguency 26-30 MHz
Bancwiatn (108 & Mz . - ) Gain 28 d8 norminal
Fioure less than 1 il : Noss Figure 1825 d8
Enﬂ = 17 dB 1“’“‘"““’"“ + = = Supply voltage, curment 12V, SOmaA
= Compact low-noesa circut for £30 MM s
Supply voitage, current 12V, 180mA Bandwidth OdE 20 Mt bl'ﬂ:-.:H.'m:-..f --':T'E'ﬂ-ul'"l...i— 50 ohm
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Kit inciudes all parts, PCH and weathertight enclosurs Gain 13 08 Stock No. 4001433 $38.50
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Plan Now To Attend The Most “OUT OF THIS WORLD”
Event In The History Of Ham Radio!

COME TO THE ARRL 1984 NATIONAL CONVENTION IN NEW
YORK, the world's greatest city, at the New York Statler July 20-22.
Along with the convention’s fantastic parties, technical and operating
seminars, League committee meetings, banquet, DX gatherings and
manufacturers displays, you and your family can enjoy all there is to
do in New York, the cultural capital of the world!

FOR A TRULY “OUT OF THIS WORLD"” EXPERIENCE we'll be
celebrating both the 15th Anniversary of man'’s first moon landing
AND the first off-world amateur radio operation during the STS-9
Spacelab-1 mission. Our special guest will be astronaut DR. OWEN
GARRIOTT, W5LFL, first ham to operate from space! You can meet
WSLFL in person, at the Moon Landing Anniversary Party on Friday
evening, July 20th, AND hear him speak at the Banquet on Saturday
evening, July 21st.

IMAGINE, THE MOST IMPORTANT ARRL NATIONAL EVER
HELD...AND YOU CAN BE THERE! Register now to assure your
room and banquet reservations. For detailed information and
registration forms, SASE to Mike Troy, AJ1J, R.R. 4—-Box 19C,
Pound Ridge, NY 10576.
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Build the Harmonic Zapper

When the TV starts sounding like Donald Duck,
you need this 20-meter trap.

lohn Labaj W2YW
12 Park Place
Elsmere NY 12054

hen | got back on the

air after a long layoff,
| ran into some really severe
interference problems. | in-
terfered with every working
television channel on all
television sets in the house.
My signals rode in on the
Hammond organ, jammed
the telephones, and made

most of the lights in the
house flicker.

Over the years | cleared
the lights, organ, and tele-
phone lines of all interfer-
ence and reduced the TVI to
where | could operate with
full power on forty meters
with just a faint trace of in-
terference on channel six. It
was too slight to be objec-
tionable. The other channels
were perfectly clear.

However, when | tried to
operate on twenty or higher,
channel six would be wiped
out. Being of a lower order,
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Fig. 1. Harmonic trap connections.
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the amateur harmonics
from the higher bands were
stronger. No attempt at a
cure seemed to have any ef-
fect. Low-pass filters were
useless. They absorbed pow-
er and heated up or broke
down. Reluctantly, | came
to the conclusion that may-
be | had reached the limit as
to how much TVI | could
eliminate. As a result, most
of my operating was on forty.

One rainy Sunday when
QRN made forty meters just
about a total loss, | decided
to make another attempt to
lessen the TVI problem. Al-
though | had tried an open-
ended quarter-wave stub
across the line, | decided
that perhaps a combination
of a shorted stub and an
open stub would be more ef-
fective. The shorted stub, in
series with the feedline,
would represent a parallel
tuned circuit and thus be a
high impedance at the har-
monic frequency. The open
stub, across the line at the
output end, would act as a
coil and capacitor in series
and would be a very low im-
pedance at the harmonic
frequency. They would have
no effect on the operating
frequency.

In very short order | had

the trap made up. | installed
it in the feedline and tuned
the rig up on twenty meters.
| set the keyboard up for au-
tomatic keying and went
around the house checking
channel six and other chan-
nels for TVI. Not a trace. In
fact, reception was so clean
that | went back to the
shack to see if the transmit-
ter was being keyed. It was.

| tried the other bands.
Still no interference. | ran
the transmitter for about fif-
teen minutes to give the trap
a smoke test. The trap re-
mained cold. Furthermore,
the trap had made no no-
ticeable change in the line
current, the loading, or the
tuning.

As a final test, | loaded up
the amplifier (four 572Bs)
heavy, raised the grid bias
voltage to 250 volts, and in-
creased the drive to 250 mA
of grid current to really
squirt out a lot of harmonic
power. Still not a trace of
TVI. The trap really was a
killer.

Let me tell you how | built
the harmonic killer. Bear in
mind that this idea will work
on other channels. You can
even hook these traps up in
tandem in case you have
more than one trouble spot.



To cut the stubs to the
right length, | used the famil-
iar formula L=(246 X V]JF,
or L=246V/F, where L is in
feet, V is the velocity factor
or the coaxial cable, and F is
the frequency in megahertz.

Since | operate mostly in
the low end of the bands, |
selected 8415 MHz as the
target frequency. However,
| later found out that the
trap is effective over a
broad range of frequencies.
Using 84.15 gave me a stub
length of 1929 feet (about
23 and an eighth inches).

Here is a list of materials |
used. Since it was a Sunday,
| made do with what | could
find around the shack. Also,
| wasted no time or money
running to the parts store. |
do not consider this the ulti-
mate in trap construction.
Your ideas may be better,
but this trap is easy to build
and it works.

® Two 6-inch tomato cans.
These are seven inches high
and are free from your fa-
vorite restaurant or their
rubbish pile. (I use them for
storing parts.)

® Two SO-239 female coax-
ial cable fittings.

® Two tiepoints with one
ground lug and one insulat-
ed lug. _

® One plastic bottle or plas-
tic container used for deter-
gents or sour cream about 3
or 4 inches in diameter and
about 6 inches high.

® Enough RGHB/U to make
up the two stubs plus about
9 inches to connect the two
SO-239 fittings together.

® A few nuts and bolts to
put the pieces together.

® Some lacing twine or
heavy string.

® Some fingernail polish—
or something similar.

Using tin snips, cut one
can down so that it is only
about an inch and a halt
high. The other can requires
no work. On the cut-down
can, make some vertical
cuts with the snips so that
later on you can bend in the
side and nest this can into
the other can.

Mark a diameter on the

bottom side of the can. Five-
eighths in from each edge
punch two five-eighths-inch
holes to take the SO-239 fit-
tings. Use an upside-down
SO-239 fitting as a template
and mark and drill two
mounting holes for each
fitting.

Take the tiepoints and en-
large the holes in the lugs
and also the hole in the foot
(ground lug) by putting the
tip of your needle-nose pli-
ers in the holes and turning.

While mounting the
SO-239 connectors, bolt a
tiepoint (using the same
bolt) at each connector.

Lay a piece of coax along
the edge between the two
S§0O-239 connectors so that
you can judge how to cut
and prepare the ends. When
vou have the short coax cut
and prepared, connect the
inner conductor to the insu-
lated lug of a tiepoint using
the lower hole. You may
have to file the wires a little
to fit in the hole. Connect
the shield which you twisted
into a pigtail to the ground-
ed lug. Solder both. The
SO-239 connector at this
side will be the input end
and will go to the output of
the transmitter.

At the other end of the
short piece of coax, run the
inner conductor (which you
made about an inch longer)
through the lower hole of
the insulated lug and con-
tinue until you push the end
into the solder hole of the
SO-239 connector. Solder
both. Solder the shield to
the ground lug using the
lower hole.

Prepare the plastic con-
tainer by drilling several
mounting holes in the bot-
tom. Place them far enough
away from the side so you
can reach the bolts and nuts.
Also drill a row of closely-
spaced holes at all four
quadrants of the container.
These will be used to tie the
coax to the form.

Center the plastic con-
tainer between the two
SO-239 connectors and
mark the location of the two
holes so that you can drill

the bottom of the can and
mount the plastic container.

To make the stubs, re-
move about an inch of the
outer jacket from an end of
coax. Unravel the shielding
and twist it into a pigtail. Cut
off about half an inch of in-
sulation from the inner con-
ductor. Since this is going to
be the input of the trap, the
high impedance side, shape
the inner conductor and file
to fit into the inner contact
of the SO-239 fitting. The
shielding braid is going to be
part of a hot circuit, so it will
connect to the insulated
lug—the one where you al-
ready have connected the
inner lead of the short coax.
Solder both.

Inspect the connections
to make sure there are no
loose strands to short things
out. Stretch the coax out
and measure from where the
shielding is formed into a
pigtail along the coax for the
proper distance plus a quar-
ter of an inch for making the
short between the shield
and the inner conductor.
Cut the coax. Strip off about
a half inch of jacket, push
the shielding back, and re-
move a quarter inch of insu-
lation from the inner lead.
Clean the wires, pull the
shielding forward, twist it
around the inner lead, and
solder.

For the open-ended stub,
the one in shunt with the
line, prepare the ends as be-
fore. Connect the inner con-
ductor to the insulated lug
which already is connected
to the center contact of the
fitting. Connect the shield-

ing which you formed into a
pigtail to the grounded lug.
Again measure off the right
length, but do not allow a
quarter inch for shorting the
conductors together since
this end will be open. Check
the cut end to make sure
there is good clearance be-
tween the shield and the in-
ner conductor. Paint the end
with fingernail polish.

To wind the stubs on the
form, start with the stub that
has the shield grounded
since it will not be sensitive
to capacity effect. Wind the
stub around the form, lacing
and tying it as you go along
Use a folded piece of #18
wire for a needle_If you can-
not get your hands into the
form, use long-nose pliers to
thread the needle through
the holes. Space the turns
about two inches apart.
When you have the one stub
tied down, do the same with
the other stub, winding and
tying it between the other
turns. The two stubs should
be about an inch apart
Check all work.

Paint the joints, the nuts,
and the knots with fingernail
polish.

Nest the can on which the
trap is assembled into the
other can, pushing down as
far and as evenly as it will
go. You can either spot-
solder the two cans together
or use some tape to hold the
assembly tight.

One last comment: After |
got through admiring the
trap, | fastened it to the
tree holding up the dipole.
| used a plastic pail for an
umbrella. W

Parts List

5%:' Belden #8237 RG-8/U coaxial cable $1.93
2 Amphenol-type SO-239 connectors .80
6 8/32 half-inch plated boits and nuts .
6 Washers—four lock-type, two fiat 12
2 Six-inch-diameter tin cans, 7" high*® NIC
1 Plastic container 3-4 inches in diameterand 6" high** N/C
6’ Lacing or other sturdy twine or carpet thread. NIC

Elmer's Glue or fingernail polish. Small amount of
solder. NIC
Total $3.57

* Three-pound coffee can; restaurant-size tomato or mushroom
cans are free from most restaurants for the asking.
** Soft drink, shampoo, instant tea, marshmallow whip, and
many other items come in suitable bottles or containers.
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Richard Silberstein WOYBF
3915 Pleasant Ridge Rd
Boulager CO 80301

The Anti-Gravity

Antenna-Erection System

Now you can put your wire antennas
as high as you want— maybe.

oyce Kilmer once wrote:
la' think that | shall never
see
A poem as lovely as a tree.
But trees mean different
things to different people.
Personally, | can never visit
a tropic island and see a

e

e A

. : by
PR S
- iy
- & o
1 : s ;
a4 f'H“'TT‘:‘ o = "
. iy

-
a ¥ e

home surrounded by tall
coconut palms without
mentally projecting an an-
tenna farm onto those
trees

Early History
In 1948, when | moved in-

to a house in Washington,
DC, surrounded by trees, |
was faced with the problem
of erecting wire antennas
without ever having ac-
quired climbing skills. By
1950, | had begun to study
how to use a bow and arrow

Photo A. Early open-end reel design, using nails and a guide ring.
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to accomplish this, and by
1952, | was the author of a
published article outlining
problems and procedures.’

In seeking ways of get-
ting a rope up over a tree
limb, | immediately re-
jected any method which
employed a pistol or other
firearm as unsuitable for
most civilian purposes. A
group of techniques con-
cerned with a slug, fishing
sinker, rock, or ball at-
tached to a line, thrown by
means of a hand pitch, sling
shot, or casting rod, were re-
jected after some early ex-
perimentation with a small
rock on the end of a line. A
problem would develop if
the object came down over
a limb with only a little line
to spare and wrapped itself
around this limb. On one
occasion, it became evi-
dent that such an object,
suspended over a sidewalk,
constituted a real hazard; it
was removed with the help
of the Fire Department us-
ing a hook and ladder.

The choice narrowed
down to a bow and arrow—
the arrow, of course, being
blunt-nosed. The idea was
to fire a light line over a



branch, use it to pull a heav-
ier line, and then follow
with a rope. Those days, to
ensure the least drag on the
arrow, | used what was then
known as Size A nylon
thread as the initial line,
followed by a string known
to the trade as carpenters’
chalk line. The chalk line
was used to haul a 9.5 mm
(3/8””) rope. Since these
lines, when pulled, tended
to catch in small crevices
and crotches, it was neces-
sary that the junction be-
tween one line and the next
be wrapped in a conical
fashion with smooth water-
proof tape, as shown in Fig.
3.

The arrow itself had to be
just heavy enough to come
down by its own weight,
dragging the line after it. In
those instances where the
shot was terminated with
the arrow suspended out of
reach, a slight jiggling of
the other end of the line
sometimes was needed to
make the arrow slide again.
The arrow | finally chose
was a straight section of 8
mm (5/16”) wooden dowel,
66 cm (26”) long. Tail fins
made of tape were essential
to keep the arrow from tum-
bling, three being used. |
notched the tail end of the
arrow to fit the bowstring. |
made a notch near the tail;
its purpose was to clinch
the end of the line, which
was knotted.

One of the most difficult
maneuvers | ran into in the
early days was that of get-
ting the arrow to drop over
a desired branch in a grove
of trees. Sometimes the ar-
row would come down and
drag the line over a branch
of a tree farther away than
the one intended. It was fre-
quently possible, with care,
to withdraw the line slowly,
while jiggling at the same
time, in such a manner that
the arrow came back over
the unwanted branch and
fell again, pulling the line
over the correct branch.
Fig. 2 illustrates the case.

Storing and launching

NN
72 ND

. SMOOTH TAPE
OVER KROTS

Fig. 1. Tapered line joint.

the line required a special
technique. Whether | was
pitching a rock tied to a line
or firing an arrow, letting
the line lie in random fash-
ion on the ground resulted
in snagging on irregulari-
ties, blades of grass, and
trash. My initial solution
was suggested to me by an
unknown Air Force enlisted
man who happened to be
browsing in the same sport-
ing-goods store where |
bought my first bow.

My first line-launcher sys-
tem had eight large nails
laid out in a circle, protrud-
ing through a small board
so as to form a crude open-
face reel. (Remember, this
was before the time of spin-
ning reels) In making a
shot, | set the reel on the
ground and aimed it like an
artillery piece, propping up
the little board with a stone.
In retrieving the line, |
wound it back on the reel
by hand, taking care not to
gash my hand on the ends
of the nails. Problems with
occasional snagging of the
line on those nail ends led
me to devise a wire guard
ring held to the board by
means of a vertical section
and a wing nut. Before re-
trieving the line, | would re-
lease the guard ring, which
would then float on the
line, sometimes getting
tangled.

| was not the first to use
the bow-and-arrow tech-
nique, apparently. Many
years ago someone in-
formed me that he had seen
an earlier article in CQ
magazine.

Later Developments

In later years, | decided
to sacrifice some of the
range available with a light
nylon thread as the line so
as to have a line strong
enough to haul the final
antenna rope, thus elimi-
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Fig. 2. Arrow falls in wrong tree.

nating the need for an in-
termediate hauling line. |
began using woven-nylon
casting line of 20-pound
test strength. Also, for Field
Day operations, | found ny-
lon parachute cord satisfac-
tory for wire antennas sup-
ported by trees. | kept the
same arrow specifications
but found that two tail fins
still provided stability. For
suitcase portability, | made
some shorter arrows.

One big improvement
was my replacement for the
open-face line launcher de-
scribed above. For my new
design, | fastened the top of
a peanut-butter jar to a
small board and then
screwed the inverted jar in-
to its lid. The outside of the
jar became the open-face
reel. Initially, | used a guard
ring as before. Finally | re-
sorted to an eyelet sus-
pended above the jar on a
dowel stick mounted far
enough away from the jar
so as not to interfere with
rewinding, so that nothing
would have to be removed
for retrieval of the line.

| call this line launcher,
illustrated in Fig. 3, the PBJL
(peanut-butter-jar launcher)
and advise prospective
builders to eat the peanut
butter before assembling
the device.

For portable operation, |
found it desirable for every-
thing to be short enough to
fit into a standard suitcase.

| had previously designed a
vertical whip antenna using
a fiberglass mast in 61-cm
(2-foot) sections, each sec-
tion being socketed to the
next by means of drilled
wooden dowel segments
cemented to the sections.
By plugging two of these
mast sections together, |
have a 122-cm (4-foot) ar-
chery bow. A nylon string of
the right length fastened at
each end to eyelets on
wooden caps drilled for the
fiberglass rod diameter pro-
vides me with an instant
portable bow ready for use.
Fig. 4 shows the compo-
nents.

| found that the mast for
an all-terrain vehicle safety-
warning pennant IS an ex-
cellent low-cost source of
fiberglass stock. The type
purchased was The Detec-
tor, Columbia Products Co.
(subsidiary of Shakespeare
Co.), PO Box 4470, Colum-
bia SC 29240.

Noticing the improve-
ments in fishing reels over
the years, | thought it would
be interesting to see what a
spinning reel would do for
storing and releasing the
line, i.e., as a launcher. | had
been reluctant to make any
tests, fearing that a mono-
filament line would be too
springy In contrast to a
woven casting line. Finally,
however, a note in QST? in-
dicated that Larry W3MSN

was having success with a
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Photo B. Close-up of PBJL line launcher.

closed-face spinning reel,
Zebco 202 (erroneously
reported as Zebra 202). In
looking over the merchan-
dise at a local sporting-
goods store, | noted that the
Zebco 202 was their least
expensive reel, so there was
every reason to buy one.

| tried the Zebco mount-
ed on a piece of PVC pipe
inserted in a small flagpole
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Fig. 3. PBJL launcher.
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Fig. 4. Portable bow compo-
nents.
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bracket and aimed in the
desired direction. | used the
8-pound monofilament line
which came with the reel.
The range was rather good,
but, as apparently is true
with all spinning reels, the
line began to bind on the
edge of the spool after a

certain amount had come
off.

There was a more serious
problem, however. For low-
angle shots, results were
good. Shooting at high
angles, however, the falling
arrow permitted the line to
fall without tension, a situa-
tion which apparently does
not occur in casting. The
monofilament line tangled
hopelessly as it approached
the ground. Limp, woven-
nylon casting line would
have been vastly better in
this regard. However, | now
began to realize that a
spool with straight sides ac-
tually requires a springy
line for the line to be able to
hurdle these straight sides
in coming off a spinning
reel.

Then | made a compen-
sating discovery. It is possi-
ble to purchase monofila-

ment lines with different
degrees of springiness. The
kind with the trade name
Trilene is sold in three
grades of stiffness. | bought
a roll of 8-pound Trilene XL,
the least stiff. | followed the
advice of a salesman—who
said that only the top 3.2
mm (1/8 inch) or so of line
would come off a spool
without binding —and filled
most of the reel with old
woven casting line, deposit-
ing the monofilament line
above this. Success was in-
stant.

Since | was still inter-
ested in a line heavy
enough for senior citizens’
eyes to see and heavy
enough to haul up a strong
rope, | did not give up on
the idea of a 20-pound line.
So my next purchase was a
roll of XL in the 20-pound
strength. This was too
heavy to use in the small
Zebco 202, so | bought an
Olympic ES-2 skirted-spool,
open-face spinning reel.
This reel is capable of han-
dling heavier lines, and the
side of the spool against
which the departing line
rubs is tapered so as to

lessen the binding men-
tioned above.

| mounted the reel on
PVC tubing inserted in a
flagpole bracket, as with
the previous reel. With an
open-face reel, however, it
was necessary to guide the
line by means of an eyelet
mounted above the reel on
the tubing as in the case of
a casting rod.

To my disappointment,
using the 20-pound XL line
with the Olympic reel
resulted in a tangled mess
on the lawn, in which a
cherry tree, the neighbor’s
dog, and | were temporarily
imprisoned. Evidently, even
the XL grade was too
springy in the 20-pound
size.

But | had “one more
string to my bow,” so to
speak. Considering my pre-
vious successes with the
very limp 20-pound woven-
nylon casting line, the next
and last step was to try this
line with the Olympic reel.
Success was achieved, but
the results were not as good
as with the PBJL launcher.

Conclusions

Results of tests are sum-
marized roughly as follows:

1) The Zebco 202 wound
with 8-pound Trilene XL
monofilament line gave
about 5% greater range
than my PBJL with 20-
pound woven-nylon casting
line.

2) The Olympic ES-2 with
the 20-pound woven line
was about 15% worse than
the PBJL with similar line.

Greatest range and some
reliability came with the
Zebco 202 closed-face reel
filled with old line and then
wound with 8-pound Tri-
lene XL. However, the
8-pound line is hard for
many people to see and
might still be more springy
than desired, besides not
being as strong as might be
desired for hauling a rope
over a branch. It appears
that the PB)L with 20-pound
woven line was the better



choice. However, the Zeb-
co 202 combination is the
most portable, whereas the
Olympic ES-2 combination
s less fragile in transpor-
tation than the PBJL and af-
fords faster line retrieval.

As to approximate heights
possible, the following was
achieved:

1) 28-pound bow and
light nylon thread (in 1951):
27 m (90 ft.).

2) 30-pound bow with
PBJL and 20-pound woven
casting line: 20 m (65 ft.).

3) Portable bow de-
scribed in the text with PBJL
and 20-pound woven line:
9-12 m (30-40 ft.).

Elsewhere, in Oregon,
K7MKG has been using a
modern compound bow.
Jack stated in a QSO that
he reaches heights in excess
of 30 m (100 ft.) with mono-
filament line which he says
should not be in excess of
10 pounds in rating, agree-
ing with my observations
noted earlier in the text.
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In a subsequent letter,
Jack wrote: “lI might add
that | am using a large salt-
water open-face reel, a
Shakespeare No. 2090. | at-
tach it to a short piece of
1/2” pipe with a hose
clamp. | then stick the pipe
in the ground with the reel
aimed at the treetop. | have
little trouble with 8-pound
Stren. The large reel is prob-
ably an advantage.”

Relative to reliability, a
follow-up by mail on results
obtained by W3MSN? re-
vealed that Larry did some-
times experience problems
of debris remaining in trees,
which illustrates the need
for blunt-nosed arrows.
Although in five successive
Field Day operations end-
ing in 1979, the Boulder
Amateur Radio Club ar-
chers scored only one loss
of an arrow (in an irrigation
ditch) and did not decorate
any trees with fishing line,
still my own occasional bad
experiences indicate that

BUILT ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

$59.95

VARIABLE POWER SUPPLY
BOARD & PARTS KIT

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED
$6.95

ALL RG59/U COAX CABLES
COME WITH CONNECTOR
ATTACHED

100 FT uiciicains $15.95
N o R atsents $13.95
50 FT cccccveeennen $10.95

T ininnns2.50
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skill and caution are need-
ed, even to the extent of
having bystanders keep a
safe distance in the event
that the line from the
launcher snags on one end
of the bow.

Here it becomes appro-
priate to quote Henry
Wadsworth Longfellow. In
“The Arrow and the Song,”
he wrote:
| shot an arrow into the air.
It fell to earth |1 knew not
where. . .

In today’s bedroom com-
munities and even among
the Rocky Mountain ever-
greens of Boulder’s public
park on Mt. Flagstaff,
where Field Days are some-
times held, Longfellow
would be considered ir-
responsible.

Later in the poem, Long-
fellow told about finding
the arrow ““long, long after-
ward in an oak.” Luckily,
for irresponsible-but-sensi-
tive Longfellow, the recip-

ient was only an oak tree.
Another case for blunt-
nosed arrows—unless
you’re out deer hunting—in
season, of course.

While wishing you all
good luck with your archery,
let me once again turn
to Joyce Kilmer's poem
quoted in the beginning. He
described:

A tree that may in summer
wear
A nest of robins in her hair.

When we utilize antenna
archery, let’s not replace
that “nest of robins” with a
“mess of rope ends,”’ re-
membering that Kilmer also
wrote:

Only GCod can make a
tree. B

References

1. Richard Silberstein W3JQB,
“Some Simple Ways of Erecting
Temporary and Semi-Permanent
Antennas,” QST, March, 1952,
2. Larry Briggs W3MSN, “Shoot-
ing a Fishing Line over a Tree,"
“Hints & Kinks,” QST, April,
1980.

AM—40 CH kits
AM—23 CH kits
SSB—40 CH kits
SSB—23 CH kits
FM—40 CH kits

complete listings.

10 METER CONVERSION KITS
AM—FM—SSB

— $10.95 to $19.95
— $15.95

— $19.95 to $29.95
— All kits—$29.95

Our FM conversion kits fit most 40 chan-
nel AM or SSB radios

CRYSTALS

10 Meter conversion crystals from our
list—$3.50 each— 6 or more—$3.00 each

FREE CATALOG—Write or phone for

PHONE: (617) 888-4302
Independent Crystal

Supply Company

141 Route 6A, Box 183
Sandwich, MA 02563

(with freq. con—
version—$34.95)
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Terry Simonds WB4FXD/1
PO Box 1558
Edgartown MA 02539

Your Own Beam-Bruiser

Muscle your beam around from anywhere with this
local control box. It’s perfect for serious tower work.

or those of you who do
more than a casual
amount of work on your
tower and/or beam, control
of the beam heading from
the tower could be an ad-
vantage. Such was the case
at my QTH, and it prompted
the local-control unit de-
scribed here for my HAM IV
Rotator System (see Fig. 1).
Modifications to existing
equipment are made in the
HAM |V control unit and
should not require drilling
any holes if you are careful
and use your imagination.
Access to the individual
wires in the rotator-control
cable at the base of the
tower also will be necessary.
The localcontrol unit will
duplicate all the functions
of the remote-control unit

except for power control
and meter indication. Safety
is designed into the circuit
so that, when under local
control, the remote-control
unit has no effect on the ro-
tator. This prevents some-
one in the shack from inad-
vertently moving the beam
while you are working on it.
The local-control unit may
be housed in a weatherproof
box or stored in a protected
location.

Modification of
Remote-Control Unit

Fig. 2 shows the schemat-
ic of the modified HAM IV
control unit. The contacts of
relay K1 added to the chas-
sis carry 120 V ac at about 1
Ampere and must be ac-

Ham |V
CONTROL

POWER

‘ UNIT i 50X

cordingly rated. | used a
‘:]5 ROTATOR
®
n:&'l
FC?'.
b @ lLocal
| c-amfﬂm,
4] 411
JUNCTION %
S
at

FAdrary

Fig. 1. Beam rotator system showing added local-control unit.
Rotator unit on tower requires no modification, nor does ca-

ble run up tower.
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small surplus unit and wired
its DPDT contacts in a dou-
ble-break configuration.
Coil voltage should be rated
at 12-24 V dc and less than
100 mA. Appropriate series
resistance can be used with
a lower voltage coil, but
should be avoided because
of the higher actuation
currents.

To simplifty matters, the
following procedure is sug-
gested and may save you
from chasing wiring around
the chassis to determine
where connections are most
easily made. However, |
would suggest that you dou-
ble-check your wiring to
make sure that production
variations don’t exist be-
tween my unit and yours.
® Before starting, pull the
power plug! Line voltage is
present on several exposed
points inside the unit.
® Remove the top and bot-
tom covers by loosening the
eight screws in the sides of
the unit.
® Mount the relay to the
chassis. There are several
unused holes in the chassis
that could be used, or you
can bend up an aluminum
bracket.
® Unsolder the heavy trans-
former-secondary wire from

terminal 1 of the terminal
strip on the rear apron and
connect it to the grounding
lug on the chassis just below
the terminal strip.

® Disconnect both ends of
the short jumper between
terminal 1 and ground and
discard the jumper.

® Connect a wire from the
cathode (banded end) of di-
ode CR1 on the PC board be-
hind the meter to one coil
terminal of the relay.

® Connect the other coil
terminal to terminal 1 on the
rear-apron terminal strip.

® Connect the normally-
open relay contacts across
the terminals of BRAKE RE-
LEASE microswitch S3. This
is the center switch in the
threesswitch stack near the
front panel. Use #18 AWG
wire.

® Check all connections,
dress the added wires to pre-
vent interference or chafing
later, and replace the top
and bottom cover sections.

This completes the re-
mote-control-unit modifica-
tions.

Construction of
Local-Control Unit

Fig. 3 shows details of the
local-control unit. If the unit



is to be stored in an unpro-
tected location, a weather-
proof enclosure should be
used to house the compo-
nents. Otherwise, a standard
minibox can be used. Con-
struction is straightforward,
the only precaution being in
the selection of the DIREC-
TION (S2) and SAFETY (S53)
switches. These carry the
motor current, which is
about 2.5 A ac, and should
be rated accordingly.
BRAKE switch S1 has only to
carry the brake-control relay
current. Rotary switches for
S2 and S3 are not recom-
mended, as they will prob-
ably not carry the load.

The indicator lamp shown
in Fig. 3 is optional but is rec-
ommended to remind you
that you have the brake re-
leased (energized). The ac
voltage across the brake line
(terminals 1 and 2 of the ro-
tator) is about 30 V ac. By
using the diode in series with
the lamp, the voltage is ef-
fectively halved to the
lamp, thereby reducing the
power-rating requirements
of the series resistor. Mea-
sure the voltage between X
and Y on your unit and insert
the appropriate resistor. Cal-
culate its value using Ohm’s
Law and the rated current/
voltage specs of the lamp
you are using.

One more wire will be
needed in the cable out to
the junction box at the base
of the tower to allow actua-
tion of the brake-control re-
lay in the remote-control
unit. If you have spares in
the existing cable, fine. If
not, lay a length of ordinary
zip-cord, field-telephone
wire, or even a single strand
of #20 AWG along the exist-
ing cable run to the junction
box near the tower base. The
cable run up the tower to
the rotator is left as is.

Close inspection of the
circuit might suggest that
nerhaps the extra wire isn't
needed after all. By moving
the power-transformer sec-
ondary from terminal 1 of
‘he control unit to the chas-
5is (where it was electrically
~onnected anyway), we

110 vaC 1
INPUT ';i POWER

METER
TRANSFORMER

j:l-— e ="

PC BOARD

METER
LAMP

l

CHASSIS /77
ASRAKE

RELEASE

\53

i

FOWER
TRANSFORMER

__'_.--_-J

INRDD2

TERMINAL ON

—

— — — —

HMRECTIDN SWiTCHES
— — —

¥ i

REAR APRON

(ICHASSIS
CONMECTION)

Fig. 2. HAM 1V control-unit modification. Heavy lines show circuit changes and added parts.
See text for relay information.

freed up terminal 1 so it
could be used to energize
the relay from the local-
control unit. If our station is
prudently wired, then every-
thing will be grounded. Fur-
ther, if the tower is ground-
ed to the same point as the
station ground, then theoret-
ically we could use this
ground line as the return cir-
cuit for the motor and brake
in the rotator, and use termi-
nal 1 on the remote-control
unit for relay control—we
wouldn’t have to add any-
thing to the control cable.
Don't do this! That ground
line is there for safety
reasons and must not be
used as a current-carrying
conductor. Use the circuit
shown here and you will re-
tain grounding protection.

Junction-Box Details

| would strongly recom-
mend the use of some sort
of junction box (see Fig. 4) to
make the connections be-
tween the local and remote
unit and the rotator. Cut the
control cable only after
careful examination of junc-
tion-box placement and ca-
ble run. Locate the box out
of the weather if possible. If
not, use a weatherproof en-
closure. A simple, albeit not
elegant, method is to drive a
length of 1 X 4 board in the
ground to attach the termi-
nal strip and hang a plastic
trash can upside down on
the board. There would be
room inside for the terminal
strip and the local-control
unit.

Final Checkout
and Operation

Do the following step-by-
step checkout procedure to
make sure that all connec-
tions are correct.

1. Set the local-control-
unit switches to the follow-
ing positions: SAFETY (S3)—
Remote, DIRECTION (S2)—
Stop, and BRAKE (S1)—Set.

2. Plug in the HAM |V re-
mote-control unit and turn
the power switch on. The
light in the meter should illu-
minate and neither the
brake nor the motor in the
rotator should be energized.

3. Operate the unit and
verify normal operation,

TERMINAL STRIP
IN JUNCTION BOX

checking all functions. |If
there is any difference be-
tween the “before” and “af-
ter” operation, shut down
the unit immediately and
check your wiring.

4. Now, leave the power
switch on, go out to the
tower, and set the SAFETY
switch to the Local position.
Nothing should happen.
This switch disconnects the
motor-control lines from the
HAM IV control unit to pre-
vent inadvertent operation
while you are working on
the beam.

5. Move the BRAKE
switch to Release. You
should hear the brake sole-

LOCAL CONTROL UNIT

A s g i e e N L e T
| cw _:
| o & o
; M : /_ ;T S DIRECTION :
Fﬁ) BRAKE |
| OFF . |
CCw I
| 2
I i I
ey |
I INaDO2 I
Qg — I
| A cuasers |
| LOCAL SAFETY !
6 e I r“". |
| ) |
| 53 | |REmOTE |
8+ | L |
I . + I
| I
| |
? o t I
|
! [
| ' T
| i
| SET I
= ! r A i
| o BRAKE |
| RELEASE 1
!
& |
S e d o R i ang Y RSN RN e s g

[—tlﬂ.l BETWEEN JUNCTION BOX AND LOCAL CONTROL UNIT

Fig. 3. Local-control unit schematic. See text for explanation
of X and Y. See Fig. 4 for conductor sizes in local cable.
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JUNCTION BOX
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| BRAKE SOLENOIO I > I .
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Fig. 4. Junction box and overall cabling. If added local-control cable plus existing cable
lengths total less than 125 feet, use #22 wire in local cable. Use #20 for up to 200 feet total,

#18 for up to 300 feet total.

should set and the light
should go out.

7. Operate the DIREC-
TION switch. Nothing
should happen.

noid pull in at the rotator
and the light on the local-
control unit should il-
luminate.

6. Move the BRAKE

switch to Set. The brake

8, Move the BRAKE

switch to Release and oper-
ate the DIRECTION switch
both CW and CCW. The
beam should move accord-
ingly. Be very careful as you
approach the travel [im-

the meter on the remote-
control unit. “Jog” the DI-
RECTION switch when you
think you are getting close
to a limit to prevent me-
chanical damage to the
beam, rotator, and/or tower.

9. When you are through
with the local-control unit,
reset the switches to the po-
sitions given in step 1,
above.

Conclusion

While this convenience
may not be desirable to ev-
eryone with the HAM IV sys-
tem, It sure can save you
some steps in that special
situation. Most antenna ro-
tators operate in a manner
similar to the HAM 1V, so
that the principles shown
here can be applied directly
to other systems. Remember
to check all your connec-
tions carefully before ener-
gizing for the first time, and
be particularly prudent with
your ground connections.
Grounding systems are for
life and equipment protec-
tion. Don’t cheat! B
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WILSON Microwave Systems
YM-1000 Satellite TV Receiver

with infrared Remote Controller

Features: |
e Channel scanning

® Automatic polarity changing

o AFC W
® Automatic antenna switching
e Built-in modulator

e Digital channel display

e Fine tuning

e |ighted meter

WILSON Microwave Systems

= - o =

MD-9 9ft. Satellite TV Antenna

An alternative to one-piece antennas. Simple to assemble - only a single
person is needed for the total installation; no Individual component
weighs over 20 Ibs and no professional concrete work Is required.
AT Surface tolerances are held to 1/32" for optimum performance and the
A .385 F/D ratio perfectly matches all popular feed assemblies. The polar

¥ - mount is simple to install utilizing the single pipe mount and rotatable

base which mounts on a 3" schedule 40 pipe secured in concrete.
Note: Pipeis notincluded from the factory. The adjustable declination
angle sweeps true for all parts of the country and the azimuth crank is

6 easily interchangable for either East or West coast installations.

MD-9 Specifications

ANTENNA FRAME
D ARTEEE A S i e AN s i 8" . Type,..en True pﬂtar, rotatable base
Construction .. 12 panels, 18 ga. steel  Construction ....... 1/4" - 3/8" steel
I L s Tan, industrial grade  Weight ........cccvvvnnts 70 pounds
Welght: . deal bl TG0 DOURAS 7 FIMSH s eeia it St Brown
s Wind-operational 50 mph steady load  Azimuth Sweep ........cccvvennn. 91°
Survival .. 100 mph steady load  Elevation ..........ccccvvvennns 66°
Temperature range..... -60 to +125°
FreqUenCY ....civvvsis 3.7 to 4.2 GHz MISEE".LAHEH”S
""""" 8 VSWR ... 11to1 [Total shipping weight.... 350 pluulmjs
T R R W O 3854  Warranty ............. 4 year limited

e B L L T TSNS S R e .385

Shipped F.0.B

E . 1/2 power beamwidth. ......... 1.8° Milwaukee, Wi or Las Vegas, NV

Complete Satelllte TV System - Special!
e WILSON YM-1000 Receiver w/infrared remote control,

modulator and

downconverter ® WILSON MD-9 9’ dish antenna ® AMPLICA 120° LNA
e CHAPARRAL Polorotor | ® 125’ cables/connectors ...... Al jor $1694°°
In Wisconsin (outside Milwaukee Metro Area)

Order TO” Free: 1-800-558-0411 1-800-242-5195

AMATEUR ELEGTRONIG SUPPLY .

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

AES BRANCH STORES

WICKLIFFE, Ohio 44092 ORLANDOD, Fla. 32803 LAS VEGAS, Nev. 89106
28940 Euclid Avenue 621 Commonwealth Ave. 1072 N. Rancho Drive
Phone (216) 585-7388 Phone (305) 894-3238 Phone (702) 647-3114

Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS

s 1-800-321-3594 Dy 1-800-327-1917  yevada 1-800-634-6227

. 1 j .\. ? F - IH
fiy !

Paul Wittkamp

Call Paul Wittkamp at AES Milwaukee
Toll Free ® 1-800-558-0411

for all Satellite TV information
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Thomas Roth
11619 Jahnson Drive
Shawnee KS 66203

ell, here it is. Another

logic-probe project.
It’s not the simplest, most
exotic, or highest-frequency
probe you've seen, but it
works for me.

This probe indicates a
high or low at 70% and 30%
of V+ (a CMOS specifica-
tion, but close enough to
TTL switching levels to keep
you out of trouble). The cir-
cuit in Fig. 1 is very straight-
forward. One section of the
voltage comparator (LM393)
senses V in over 70% of sup-
ply and the second section
senses V. in under 30%.
These two sections direct-
drive the appropriate LEDs.
You need to be careful of
LED current as the LM393 is
rated at only 6-mA sink
min/16-mA typical. I've had
no trouble with the values

Put Together the
Shawnee Logic Probe

It’s better than a tomahawk when
you're on the warpath against glitches.

shown with supplies of 5-12
V dc. The pulse detector is a
CMOS one-shot (MC14538)
triggered on the rising edge
of the LM393 outputs
through 1N4148 diodes.
With the RC values shown, it
has reliably triggered at
greater than 30 kHz on both
sine and square waves.

Construction should pose
no problem. I've built two
sizes of probes so far, one in
a Continental Specialist log-
ic-probe case and one in a
cigar tube. The resistors are
all 5%, 4 Watt except as
noted on the schematic. If
you're eyeing a cigar tube,
you probably will want to
find some miniature capaci-
tors. You may want to add a
small electrolytic capacitor
across the supply leads (1-2
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Fig. 1. Schematic. Resistors in Ohms, capacitors

odes — 1N4148, 1N4154, etc.

The logic probe.
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uF), although I've built it
both ways with no apparent
operating problems. You
may substitute a 2N2222 or
similar NPN transistor for
the MPSA13.

Operation is very simple.
You just clip the supply
leads to the circuit under
test and probe away. The
probe’s input impedance is
greater than 1 megohm, so
you shouldn’t load down
most circuits. If a test
point is between 30% and
70% supply, you will get no
LED indication. Any logic
changes should give you a
pulse indication.

Some things you may
want to do to your probe are:

1) Give it a pulse memory;
tving the Q output to the set
input, a resistive pull-up on
the reset input, and SPST
switch to GRD for reset
should work.

2) If you're really worried
about overvoltage, you can
put a 15-18-volt zener across
the supply line. ]

3) If you need to know the
polarity of the detected
edge, you can wire in the sec-
ond half of the 4538, elimi-
nate the diodes, and connect
the two inputs to the LM393
outputs, adding a second
resistor/transistor/LED.

| hope you find this as
useful as | have and get it
working the first time
around.

Parts List

Qty Item Cost
2 1N4148 (1N914, 1N4148, etc)) $.20
2 T1LED (red) 2.00
1 T1 LED (yellow) 1.00
1 LM393 dual comparator 1.50
1 MC14538 dual one-shot 1.20
1 MPSA13 NPN transistor 60
2 0.1 uF capacitor Ao
1 1.0 to 10.0 uF electrolytic (alum./tant.)(opt.) 50
2 3k 1% resistor (hand-picked 5%) 20
1 4k 1% resistor (hand-picked 5%) 25
3 1 megohm 5% resistor .30
2 10 megohm 5% resistor .20
1 1k 5% resistor 10
1 680 5% 10
Misc. hardware, PC board, case, etc. 10.00
$19.20
Notes: (1) Resistors 1/4 W (1% may be 1/8 W). (2) MC14538 may
be replaced by MC14528. It is pin-for-pin compatible but the RC
values will be different (see 14528 data sheet). (3) T1 3/4 LEDs
may be substituted if they meet the current tolerances of the
LM393. (4) LM393 may be replaced by a quad comp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>