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The Hangman's
2-Meter Collinear

N\ Make your tower do double duty
= Drop thus array trom the top and
get 6-dB gain WiGVv/4

Deep-Six Squelch Tails

N Kerchunks take a dive with the ad-
. dition of this audio delay
WAZNYE

Build Yourself
A Paralyzed Beam

Co from east to west in less than a

second with this 2-meter array.

And put vour rotator oul to
pasture WB2ZWIK

Taming the 2-Meter Linear
ﬂ It lives in the forest of spurious os-
— cillations and answers to the call

ot the correct bias. Catch one for
voursell VEILMP

The Frugal Floppy Bazooka

H I his 2-meter antenna coils up into
a small package, but it shoots a
straight signal N7BGZ

Taking It Higher

Raising a repeater’s antenna is the way

to wider coverage, right?! Wrong
W4MLE

Dial-A-Frequency

E Let your tingers do the walking
with this remote control. All vou
need is a spare telephone

KTWGN

Improving God's IDer

N Put more flexibility in the K20AW
*— circuit—and save the advantages
of the original Ko9XI

The Bunesti Caper

The two British agents needed a power
amp—fast. Could the American ham
build one? WOPJF

The Tube Returns

Move over, 1Cs. This receiver is
easy to build, cheap, and works
like a dream W1BG

The Program That Knows It All

1 4 Repeater info, third-party agree-
ments, you name it—this TRS-80
BASIC program knows it

Waxw

Berserk Direction-Finding
Zero in on transmitters in seconds
with this TRS5-80 program. It will

tell you how to get there, too
WDSCBE
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Shack from Scratch

Building a ham shack in a new home
can be a breeze. Just plan ahead

W2XQ 84
Winning the Coax War

The electrical length of feedline de-
pends on its velocity factor. Don’t get
caught short WAP]F 90

Red-Hot and Ready to Go

Anyone who has ever soldered
knows that the cord gets in the

way. Find freedom with this home-
brew cordless iron. W7RXV 101
Cutting Current to Size

Measuring large ac currents can be dit-
ficult unless you know a trick or two.
W7CRY explains how. W7CRY 108

Construct This All-American
Audio Signal Generator

N, The perfect project for starting a

- test bench or rounding one out

WAZSUT 116
Maximum Modulation
for CB Conversions

‘\ Many CB rigs lack the gain for full
) modulation. This preamp will

help AJoP 122
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GENERAL COVERAGE
RECEPTION AT ITS BEST

Usten to the world of HF with the

R70, a 100KHz to 30MHz commercial

rade receiver designed by ICOM
ncorporated, the leader in advanced
receiver design. Built from knowledge
gained by designing receivers for
commercial, marine, and amateur use,
the R70 surpasses other receivers on
the market..even receivers costing
more than twice as much.

Utilizing ICOM’'s DFM (Direct Feed
Mixer), the R70 is a receiver which in
normal usage is virtually immune to
intermodulation distortion or cross
modulation, yet still maintains superior
sensitivity. Whether you are a §

(short wave listener), Ham (amateur
radio operator), maritime operator or
commercial user, the R70 provides the
features you need.

DESIGN

The R70 incorporates an UP

conversion system, uﬁllxinﬁ:: direct
feed mixer proven to be the best

design for minimizing interference from
strong adjacent signals. A preamp is
provided for making the weakest of
signals readable. High grade filters in

IC-R70

The Commercial Grade Communications Receiver that
everyone has been asking for........at a price you can afford!

conjunction with the built-in PBT (;I:aass
band funing) system and notch filter,
provide the ultimate in interference
rejection. Selectable AGC
(fast/slow/ off), noise blanker (wide or
narrow), and tone control improve
readability under the worst conditions.
An AGC derived squeich, operative in
all modes, adds to rating ease.
Dual VFO's with three tuning

rates provide quick QSY (frequency
change), memory for an important
station, or by equalizing the VFO's
(A=B), a digital RIT. 13.8 VDC

rafion is provided as an opfion,
?Eg VAC is standard.

HAM' ING

The R70 is an ideal general
coverage receiver to complement any
ham shack. Use it with your existing
framsmitter or fransceiver to provide
dual receiver capability.

The R70’s built-in monitor system
lets you listen to your own transmitted
audio and a mute input automatically
protects the R70's receiver from your
signal.

An opfion for FM allows listening
to the 10 meter FM activity.

As an additional plus to ICOM IC-
720A owners, the R70 has an optional

interface that will allow the R70 to
control the transmit vency of the
T20A for the ultimate in hamming
versatility.

SWL ING

For the short wave listener, the
readout section of the R70 gives all the
information for logging a stafion to be
returned to at a later fime. Frequency,
mode, VFO, signal strength are all
displayed. A dial lock prevents
accidental loss of a signal.

A front mounted speaker
provides 3 watts of crisp clear audio.

A record jack allows easy attachment
of a tape recorder.

ICOM SYSTEM

Like all ICOM HF products, the
R70 fits into the ICOM system concept
of accessories allowing you to use

previously purchased accessories such
as the HP1 headphone, 5P3 external

speaker, and AH1 auto bandswitching
antenna.

PRICE

Check with your local ICOM
dealer for pricing on the R70. You will
be amazed.

[« 2 ICOM
The World System

ICOM America. Inc., 2112-1 16t Ave NE, Bellevue, WA 98004 (206 )454-8155/3331 Towerwood Drive, Suire 307, Dallas, TX 75234(214)620-2780.

All stored specificanons are approximare ond subject ro change without notice or obliganon  All ICOM rodios significonrly exceed FCC regulanons limifng spurous emissions.



3:STORE BUYING POWER in action!

|
NEVER BEFORE... | E8Z4=\1\""[=]als’

NEVER AGAIN! CALL NOW FOR
SPECIAL PRICES

TS-930S

NEW

|

TR-7950
REGULAR $829 2 METERS. 45 WATTS,
: 21 CHANNEL MEMORY
$649% |m= \

LIMITED TIME ONLY...

KLM/Tri Ex

KT-34A
4 ELEMENT TRIBANDER
REGULAR $389.95
SALE! $309
KT-34XA
6 ELEMENT TRIBANDER
REGULAR $569.95
SALE! $459
CALL FOR OTHER KLM PRICES.

TRI EX W51 TOWER
w/KLM KT-34A $1099

TRI EX W51 TOWER
w/KLMKT-34XA $1239

TRIEX W51, 51’ TOWER
REGULAR $999.95 $829 95

LiMITED QUfNTITY ' PRICES ARE FOB CALIF, EXCEPT FOR CERTAIN
ACT TS-830S COMBINATIONS. PLEASE INQUIRE.
E'I' D ALPH A l J/AIRAIEE AMPLIFIERS \_\,.. g/ \AESU
B R HANDHELDS
AMPLIFIERS IN STOCK 2 METER
FOR FAST DELIVERY FT-208R
CALL FOR SPECIAL PRICES 2 METER AMPLIFIER e
B-3016 B-1016
;";’:: 30Win, 160Wout. | 10Win. 160W out. FT-708R
REG. $239.95 REG. $279.95
REGULAR $2395 SA'-Er SALEI SALEI’
SALE! $1799 | s$199% | $249% $2899

FREE
PHONE

MONDAY THROUGH SATURDAY

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040
Beilween Disneyland & Knott's Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Blvd,

AEA:ALLIANCE -ALPHA- AMECD - AMPHEMOL - ARAL-ASTRADN «DENTRON - DRAKE - DX ENGINEERING - EIMAC - HUSTLER
 AVANTI-BENCHER+- BERK-TEXK - BIRD - BAW+ CALLBOOK - CDE « HY-GAIN « ICOM - | WMILLER - KENWDOD « KLM + LARSEN
yCOLLINS - CUBIC ~CURTIS - CUSHCRAFT «» DAIWA « DATONG » MICRO - LOG = MiINI - PRODUCTS

Prices, specifications. descriptions subject 1o change withoul nolice.

999 Howard Ave.,

«LUNAR - METZ - MFJ

FREE SHIPMENT Giriveiii2ta

EXCEPT FOR SOME ALPHA, TRI EX and KLM ITEMS.

800 854-6046

| g 9:30AM to 5:30PM PACIFIC TIME.
IGRUKANY, OVER-THE-COUNTER, 10AM to 5:30PM.
ms CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.

BURLINGAME. CA 94010
(415) 342-5757
5 miles south on 101 from S.F Airport.

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212
San Diego Fwy at Victory Biva.

* MIRAGE * NYE - PALOMAR- ROBOT - ROHN - SHURE - SWAN
* TELEX » TELREX~ TEMPO - TEN-TEC+» TRISTAD
* YAESU and many more'

Calil. residents please add sales lax




SWER & Powernr

imweis
The most advanced
automatic computing RF
measuring instrument in
amateur radio.

Logarithmic SWR scale.

Power ranges 20/200/2000
watts.

Frequency range 1-30
MHz.

Automatic. No “set” or “sensitivity"
control. Computer sets full scale
so SWR reading is always right.
Complete hands-off operation.

Light bar display. Gives instant
response so you can see SSB power
peaks. Much faster than old-fashioned
panel meters. Baton switch selects
three power ranges.

Logarithmic SWR display. Computer
expands the display where you need
it so it's easier to see, easy to use.

Computer operated. Now an
analog computing circuit and digital
comparator automatically compute
SWRH regardless of power level. Frees
you from checking zero, setting a
"sensitivity”" knob and from squinting
at old-fashioned cross pointer
mechanical meters. With this new
meter computing is done electronically
and displayed with moving light bars.
Individual bars for SWR and power.

Model M-827 Automatic SWR &
Power Meter $119 95 in the U.S. and
Canada. Add $3 shipping/handling.
California residents add sales tax.

= s
- E——
ORDER YOURS NOW!

Send for FREE catalog describing
the SWR & Power Meter and our
complete line of Noise Bridges, Pre-
amplifiers, Toroids, Baluns, Tuners,
VLF Converters, Loop Antennas and
Keyers.

Palomar
Engineers

1924-F West Mission Rd.
Escondido, CA 92025
Phone: (619) 747-3343
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INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings andior 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, sell-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

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

Advertising Offices:

Elm Straet
Paterborough NH 03458
Phone: 6803.924.7138

Circulation Offices:

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

Subscription Rates

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

Elsewhere:

Canada and Mexico—3$27.97/1 year on-
ly, U.S, funds. Foreign surface
mail—%$44 9711 year only, US. funds
drawn on U.S. bank. Foreign air
mall—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,
include the address label from your
most recent issue of 73. For gift sub-
scriptions, include your nama and ad-
dress as well as those of gift reci-
pients.

Subscription
problem or
question:

Write to 73, Subscription Department,
PO Box 831, Farmingdale NY 11737,
Please include an address label.

/3: Amateur Radio's Technical Journal
(ISSN 0745-080X) is published monthly
by 73, Inc., a subsidiary of Wayne Green,
Inc., 80 Pine Street, Peterborough NH
(03458, Second class postage paid at
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
rnght=. 1982, Wayne Green, Inc. All
rights reserved. No part of this publica-
tion may be reprinted or otharwise repro-
duced without written permission from
the publisher. Microfiim Edition—Uni-
versity Microfilm, Ann Arbor Mi 48106,
Postmaster. Send address changes 10
73, Subscription Services, PO Box 931,
Farmingdale NY 11737,
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¢ U.S. Made » Competitive Price » All Solid State » 12V DC « SWR Protected *
* Broadband * No Tune Up ¢ Full Break-in CW ¢ 150 Watts PEP, SSB or CW Input
* High Dynamic Range * Excellent Sensitivity/Selectivity ¢ Digital Readout
¢ 160-10 Meters Plus WARC Bands and MARS Coverage*e

Front panel switching allows independent MODE and optional
crystal filter selection.

A passive double balanced mixer is employed in the receiver
front end. This stage is preceeded by a low noise high dynamic
range bipolar rf amplifier to provide good, strong signal perfor-
mance and weak signal sensitivity.

Accurate digital readout of operating carrier frequency is

A rugged, solid-state PA provides continuous duty in SSB and
CW modes. A cooling fan (FA7) is available for more deman-
ding duty cycles, such as SSTV or RTTY. The PA also features
very low harmonic and spurious output.

VOX GAIN, VOX DELAY, VOX disable, QSK, selectable AGC
time constants, RIT and noise blanker seiection are front
panel controlled for ease of operation.

displayed to 100 Hz.

The TRS is designed with modular construction techniques for
easy accessibility and service.

GENERAL

Frequency Coverage: 1.8-2.0°, 3.54.0, 7.0-7.5,
10.0-10.5, 14.0-14.5, 18.0-18.5°%, 21.0-21.5,
245-25.0", 28.0-28.5°, 28.5-29.0, 29.0-29.7* MHz
(*With accessory range crystal).

Modes of Operation: Usb, Lsb, Cw.

Frequency Stability: Less than 1 kMHz drift first
hour. Less than 150 Hz per hour drift after first
hour. Less than 100 Hz change fora = 10% line
voitage change.

Readout Accuracy: + 10 ppm %= 100 Hz

Power Requirements: 13.6 V-dc regulated, 2 A,
12 to 16 V-dc unregulated, 0.8 V rms maximum
ripple, 15 A.

Dimensions:

Depth: 125 in (31.75 cm), excluding knobs and
connectors,

Width: 13.6 in. (34.6 cm).

Height: 46 in. (11.7 cm) excluding feet.

Weight: 14 1b. (6.35 kg)

TRANSMITTER
Power Input (Nominal). 150 Watts, PEP or Cw.
Load Impedance: 50 ohms.

Spurious and Harmonic Output: Greater than 40
dB down.

Intermodulation Distortion: Greater than 30 dB
below PEP

Carrier Suppression: Greater than 50 dB.
Undesired Sideband Suppression: Greater than
60 dB at 1 kHz.

Duty Cycle:

Ssb, Cw:; 100%.

Lock Key (w/o FA7 Fan): 30%, 5 minutes max-
imum transmit.

Lock Key (w/FAT7 Fan): 100%.
Microphone Input: High Impedance.

Cw Keying: Instantaneous full break-in, ad-
justable delay.

RECEIVER

Sensitivity: Less than 0.5 uV for 10 dB S+ N/N
except less than 1.0 uV, 1.8-2.0 MHz.

Selectivity: 2.3 kHz minimum at —6 dB. 4.1 kHz
maximum at — 60 dB (1.8:1 shape factor).
Uitimate Selectivity: Greater than - 85 dB.

Agc: Less than 5 dB output variation for 100 dB
input signal change, referenced 1o agc
threshoid.

Intermodulation: (20 kHz or greater spacing) /n-
tercept Point: Greater than 0 dBm. Two-Tone
Dynamic Range: Greater than 85 dB.

I-f Frequency: 5.645 MHz.
I-f Rejection: 50 dB, minimum.

Image Rejection: 60 dB, minimum below 14
MHz. 50 dB, minimum above 14 MHz.

Audio Output: 2 watts, minimum @ less than
10% THD (4 ohm load).

Spurious Response: Greater than 60 dB down.

Model 7021 SL300 CW Filter
Model 7022 SL500 CW Filter
Model 7027 SL1000 RTTY Filter
Model 7023 SL1800 RTTY Filter

ACCESSORIES AVAILABLE

Model 7026 SL4000 AM Filter

Model 7024 SL6000 AM Filter

Model 1570 PS75 AC Power Supply

Model 1545 RV75 Synthesized Remote VFO

Model 1531 MS7 Speaker
Model 1507 CWT5 Keyer
Model 1558 NB5 Noise Blanker
Model 7077 Microphone

R.L.DRAKE COMPANY <> [T

540 Richard St., Miamisburg, Ohio 45342. USA
Phone: (513) B66-2421 » Telex: 288017
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NEVER 5SAY DIE

editorial by Wayne Green

SHOULD DXCC
BE PROHIBITED?

The blatant arrogance of the
PYOSB DXpedition shook the
amateur bands, bringing on wild
attacks of jamming in retalia-
tion. Frankly, after trying to use
the twenty-meter band for an
hour, | didn't blame the jammers
much. Not since Don Miller have
| heard such a total disregard for
the hobby.

This was, in my estimation,
amateur radio at its worst.
Those refugees from CB set up
on one of the most rare spots in
the world and then, transmitting
outside of the American phone
band, asked US hams to call
them anywhere from 14,200 to
14,300. This went on, totally
killing the band for any other
use as thousands of stations
called steadily, hour after hour.

There was no possible way to
make a normal contact
anywhere in that entire band
while this was going on,

This is totally unnecessary,
as anyone with even a small
amount of DXing experience
knows. It is arrogant. It is a
shameless flaunting of the
power of one group to bring the
whole band to a halt. It isn't even
a fast way of making contacts.
There is not even a remote ex-
cuse for such a display.

I've operated from some fairly
remote spots and have faced as
big pileups as anyone. | got
started in seriously working DX
in late 1945, the day our first DX
band opened after the war.
When | moved to New Hamp-
shire, | started all over again,
working 100 countries in the
first week on twenty phone, 200

in the first month, and 300 in the
first year. So | know the receiv-
ing end of the stick.

In 1958, | went on my first
serious DXpedition. ..KC4AF,
Navassa Island. Since then, |'ve
operated from a bunch of
places...come to mind 5Z4,
ZS6, 3D6, 7P8, OD5, YK1, YA1,
VU, 9N1, HL6, VR2, 5W1, KS6,
FO8, HH, JY, OHO, KH2, KWB6,
and a bunch of non-rare coun-
tries. I've tried every way known
to ham to get the most contacts
per hour on the air from these
rare places, so | have a good
idea of what works and what
does not work. Hmmm, | forgot
to mention VP5, J6, and a revisit
to Navassa in 1972.

The results of all this? Well,
unless your signal is particularly
weak, the fastest operation is
when you operate on a fixed

tions Act of 1934.

manufactured.

HAM BILL SIGNED

it began as S.929, turned into H.R.5008, and came out of the Washington mill as H.R.3239, but
the effect is the same: sweeping changes in amateur radio.
The bill, which has been signed by President Reagan, will give hams more control over licensing
and policing and may also expand the 5-year ticket into a license renewable every 10 years.
With this moneysaving measure, FCC-approved hams and ham organizations will be both
writing and administering exams. However, the exams may be written only by a ham with at least
the class license that the exam is for, and tests can be given only by hams with a higher-class
license. Extras, of course, will be allowed to test Extras.
Amateur radio’s traditional self-policing policies have also been given a shot in the arm by the
bill. The FCC can now use hams to track down illegal transmissions and accept reports on illegal
activities which have been filed by hams. This bill gives the FCC permission to "recruit and train”
hams for this purpose, and these amateurs will also be allowed to send warning notices to of-
fenders. However, the amendment does not give hams authority to officially charge violators.
The self-requlatory aspect of the bill is the brainchild of Sen. Barry Goldwater K7TUGA, who
drafted the initial version as $.929. But to get it enacted, the concepts of S.929 were incorporated
into a larger house bill, H.R.5008, which addresses a wide variety of changes in the Communica-

Hams plagued by RFI will find some respite under this bill, which will “establish minimum per-
formance standards for home electronic equipment and systems to reduce their susceptibility to
interference from radio frequency energy.” However, the bill does not affect equipment already

Other changes in the Communications Act eliminate licenses for CBers and radio control
operators. Though CB operators will still be expected to comply with regulations, the change
allows the Commission to officially wash its hands of the 27-MHz band.—WB8JLG.
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channel, thus containing the
band mayhem to one single pile-
up. I've found that out by making
regular announcements to this
effect: “l will be listening for
about ten seconds on this chan-
nel for the last letter of your call.
Please do not all jump in imme-
diately, but wait so your calls will
be spaced a bit. | will make a
note of the last |letter of your call
and call you with it after writing
down as many as | can hear, Do
not...| repeat...do not call
more than a couple of times. If |
hear anyone pushing and shov-
ing on channel | will work you,

but there will be no QSL. Neither
of us wants that.”

The result is a relatively order-
ly sorting out of the problem,
which is to get the call letters of
those on channel as quickly as
possible. The rest of the contact
is a matter of a couple of sec-
onds. The long, hard part is get-
ting the calls through.

By asking for the last letter, |
am able to quickly get things
down to two or three, at most,
responding when | break. It
makes everyone shut up and lis-
ten. | can then confirm the call,
exchange signals, and be on to
the next. With this system, | can
double or triple the throughput
of any system which calls for
tuning a band of frequencies,
looking for calls in the open.

The calling stations, perceiv-
ing that | am able to cope with
the chaos and that they will
have a fair chance of getting
through, respond very positively
and line up, doing as | ask.
Megawatts of power are saved.
The entire band, except for
about 6 kHz which | am using, is
open for everyone...and at
least twice as many operators
are made happy with a new one.
And think of the agonizing frus-
tration saved for the thousands
of ops, calling hour after hour,
hoping to get through.

Another solution to the whole
problem would be, of course, to
get the League to cancel their
Honor Roll and DXCC certifi-
cates so we wouldn't have this
enormous pressure to make a
radio contact with some stupid
island somewhere. That would
spoil a lot of fun for thousands
of us DXers, but it would at least
stop such carnage as the Peter
and Paul jokers dumped on us.

This whole DX thing, while it
may be fun for amateurs in most
of the ordinary countries, is a
royal pain in the. . .er. . .ear for
the ham who lives in a rare spot.



“Comm-=packed.”

small size...
smaller price!!!
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The TR-2500 is a cumpm::t 2 meter FM
handheld transceiver featuring an LCD
readout, 10 channel memory, lithium
battery memory back-up, memory
scan, programmable automatic band-
scan, Hi/Lo power switch and built-in
sub-tone encoder.
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. ExtrnE:m:ly compact size and light
weight
Measures 66 [2-5/8] W x 168 (6-5/8) H
x 40 (1-5/8] D, mm (inches). Weighs
540 grams (1.2 Ibs) with Ni-Cd pack.

* LCD digital frequency readout
Shows Irequencies and memory
channels, four “Arrow” indicators.

* Ten channel memory
Nine memories for simplex or =600
kHz offset. “"MO" memory for non-
standard split frequency repeaters.

* Lithium battery memory back-up
[Estimated 5 vear life.) Maintains
memory when Ni-Cd pack is fully
discharged or removed.
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POWER/VOL

« HI/LOW power selection
2.5 watts or 300 mw,

« Memory scan
Scans only channels in which
frequency data is stored.

* Programmable automatic band scan
Upper and lower frequency limits and
scan steps ol 5-kHz and larger.

« UP/DOWN manual scan

e Built-in tuneable sub-tone encoder
Tuneable (variable resistor) to desired
CTCSS tone.

e Built-in 16-key autopatch encoder

« “SLIDE-LOC” battery pack

* Repeater reverse switch

* Keyboard frequency selection

» Extended frequency coverage
Covers 143.900 to 148.995 MHz in
b-kHz steps.

= Optional power source
Using optional MS-1 mobile or ST-2 AC
charger/power supply, radio may be
operated while charging. (Automatic
drop-in connections.)

BIG performance...
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Actual size

» High impact plastic case
« Battery status indicator
* Two lock switches

Prevent accidental frequency change
and accidental transmission.

Standard accessories include:

* Flexible antenna with BNC connector

* 4100 mAH Ni-Cd batlery pack

* AC charger

Optional accessories:

* ST-2 Base station power supply/
charger (approx. 1 hr)

* M5-1 13.8 VDC mobile stand/charger/
power supply :
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Ml @ KENWOOD 2m FM TRANSCEIVER §

70 CM FM Handheld

* 440-449.995 MHz in 5-kHz steps

e TX OFFSET swilch keyboard
programmable +5 kHz to £9.995 MHz

¢ 1.5 W/300 mW HI/LOW power switch

= Auto. squelch position on squelch
control

* Tone switch for TU-35B optional
programmable CTCSS encoder

= Other features include 10 memories,
lithium battery memory back-up.
programmable automatic band
scan, memory scan, UP/DOWN
manual scan, repeater reverse,
16-key autopatch, keyboard fre-
guency selection, slide-lock battery.

e s sseaea——

* VB-2530 2-M 25 W RF power amp.,
w/cables, mtg. brkt. [TR-2500 only)

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

« TU-35B Programmable
CTCSS encoder (mounts inside
TR-3500 only]

« PB-25 Extra 400 mAH Ni-Cd battery

» PB-25H Heavy-duty 490 mAH Ni-Cd
battery

e DC-25 13.8 VDC adapter.

 BT-1 Battery case for manganese/
alkaline AA cells

e SMC-25 Speaker-microphone

» LH-2 Deluxe leather case

e BH-2A Belt hook

* RA-3 m 3/8Atelescoping antenna
(for TR-2500).

* W5-1 Wrist strap

* EP-1 Earphone

More information on the TR-2500
and TR-3500 is available from all
authorized dealers of Trio-Kenwood
Communications, 1111 West Walnut
Street, Compton, California 90220.

KENWOOD

. pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation,
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You wouldn't believe how soon
the thrill of working stations for
ten-second contacts palls. You
might not find it as difficult to

believe what a nuisance being ex-
pected to fill out and mail thou-
sands of QSL cards is. Imag-
ine, if you will, the excitement
with which a ham in Tonga re-
ceives his 780th QSL from a
WB2 station. It just goes into the
nearest leftover washing ma-
chine carton.

Even with a QSL manager to
take on the brunt of the card
chore, the responsibility for
keeping the log, getting a copy
to the manager, and forever
making instant contacts, with
growing resentment whenever
you stop to try to make friends
with anyone forcing you to shut
down. . .it's driven most hams
in rare spots off the air.

With so many things of value
which people can accomplish in
this world, | am saddened when |
see some ham who has gotten
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X E1'JRV Mexico DF

QSL OF THE MONTH: XE1JRV

This month's QSL Contest winner s Jesus Retana XE1JRV. This modern rendition of an
anclent temple is highlighted by the bright yellow sun, adding warmth and contrasl to an
otherwise stark scene.

To enter 73's QSL of the Month Contest, put your QSL card in an envelope with your
cholce of a book from 73's Radio Bookshop, and send it to 73, Pine Street, Peterborough NH
03458, Attn: QSL of the Month. Entries without an envelope or book choice will not be
considerad.

swept up in the DX Honor Roll
excitement. What a frivolous
waste of life it is to devote it to
trying to make this silly list. . .

and stay there.,.often at al-
most any expense.

Continued on page 172
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Debra Weitherbea

CONTROLLER
Roger J. Murphy

ACCOUNTING MANAGER
Knud Kaeller KVAGGH

CIRCULATION MAMNAGER
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6030240471

BULK SALES MANAGER
Ginnle Boudrieau
1-{B00)-343-0728

ADVERTISING
803-824-T138
Jim Gray W1XU, Mgr.
Nancy Ciampa, Asst. Mgr.
Ross Kanyon KATGAV
Comelia Taylor

Well. . .ICanDream,Can’t|?

“Are you the handsome one who advertised for ‘Ham Help’?”

by Bandel Linn K4PP
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THE RTTY ANSWER

" Now...300 Baud & Super-RATT

for either iRL terminal unit the most powerful RTTY program
for your Apple computer

@ All circuits on small module inside TU

oNo changes to our outstanding filters 0 65 pages of excellent documentation
oJust add one switch and the module 0 Features galore
o Factory installed or you can do it 0 Available with or without custom cable
the FSK-1000 Terminal Unit the FSK-500 Terminal Unit
0Unparalleled selectivity achieved with 0 Superior selectivity
sophisticated true limiterless design 0 Selectable bandwidths

All standard shifts

3 shift AFSK keyer included

Narrow shift 1.D. included

Preselector included for QRM supression
Economically priced

Fully wired and tested

oUltra sharp active filters

o Tuneable shift (80-1000 Hz.)

o Selectable bandwidths (100/55 Hz.)
0 T hree mode autostart

o Positive dynamic range indicator
nExtruded aluminum enclosure

0 0 0 Q

g

0 Adjustable "mark hold" 0 Compact size
o Keyboard activated transmit ORS2320r TTL
nDOptional AFSK keyer 0 Optional loop supply

o Internal loop supply, RS232, &€ TTL

from iRL 700 Taylor Road Columbus, Ohio 43230 (614) 864-2464
Visa or Master Card accepted.

If you write RTTY computer programs, call us. We are looking for new ideas in software.



Stan Gibilisco W1GV/4
533 Coral Way, Apt. 14
Coral Gables FL. 33134

The Hangman's
2-Meter Collinear

Make your tower do double duty. Drop this array
from the top and get 6-dB gain.

ere iIs a 2-meter FM

base-station antenna
that’s inexpensive, easy to
build, and has about 6 dB
omnidirectional gain. It can
be mounted on the side of a
tower or put on a mast of its
own. No special tuning
equipment is required. All
vou need is an swr meter.

Design

The antenna described
here is a 6-element vertical
collinear array. It consists
of six half-wave radiators
placed end-to-end and fed
in phase. The resulting di-
rectional pattern is the-
oretically a circle in the

SUPPORT BRACE \

F

26

horizontal plane, with a
gain of about 6 dB over a
dipole. Results of testing
at W1CV/4 indicate sub-
stantial improvement, both
for transmitting and receiv-
ing, over a 5/8-wave anten-
na with ground plane at 25
feet.

Fig. 1 shows the config-
uration of the collinear
antenna. Each element is 38
inches long. The end-to-end
spacing between elements
is negligible, about 1 inch.
Allowing for a foot or two
at the top and bottom, the
entire antenna requires a
vertical space of about 22
feet. Of course, the higher

the system is placed, the
better the performance
will be.

Proper phasing is obtained
by quarter-wave stubs be-
tween the elements. For all
practical purposes, these
stubs do not radiate, pro-
vided they are cut to the
correct length. At 1465
MHz, 18 inches with 2-inch
spacing gives a reasonant,
ultra-low-loss matching sec-
tion. Fig. 2 illustrates the
construction details for
each stub.

The antenna can, as
previously mentioned, be
mounted on the side of a
tower or alongside a TV
mast; it can even be hung
from a tree branch! If the
antenna is mounted on the
side of a tower, the direc-
tional pattern will be mod-

ified slightly. The gain will
be reduced in the direction
of the tower and increased
in the direction away from
the tower. Therefore, you
should position the antenna
to provide the most gain in
whatever direction vyou
desire the best coverage
(Fig. 3).

If the antenna is suspend-
ed next to a TV mast or
hung from a tree limb, the
pattern will be omnidirec-
tional.

Construction

To put this antenna on a
tower, you will need the fol-
lowing hardware, in addi-
tion to the usual tools and
soldering apparatus:

@6 42-inch lengths No. 12
solid uninsulated copper
wire

HALF -WAVE SECTION
/ua 2 COPPER WRE

:,fl
2* c:_—}—-_l
T

]

FEED POINT (SEE FIGRRE 3)

_—TOWER OR MAST

T

PHASING STUB (SEE FIGURE 2)

INSULATOR i8®

| S O B

26"
0

HALF-WAVE SECTION
'S NO. 12 COPPER WIRE

-«i’i;gsmnmuﬁ

WEIGHT
(SEE FIGURE 4)

SUPPORT /L
MAST

Fig. 2. Construction details for the tuning stubs. A spacing of
2 inches provides minimum loss while allowing essentially
no radiation. When the stub is pulled tight, the wires will stay
in place because of their stiffness.

Fig. 1. Configuration of the 6-element, 2-meter wire collinear
antenna. The overall height is 22 feet. The array is fed at the
physical center.
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@® 10 20-inch lengths No. 14
solid uninsulated copper
wire
®1 20foot (approx.) roll
No. 12 solid wire
® 5 2-inch lengths 1/4-inch
o.d. copper tubing
® 5 porcelain insulators
(non-egg type)
® 7 small egg insulators
®2 3-foot, 2-inch o.d.
wooden dowel rods
® 2 screw-in-type TV stand-
off insulators
® 1 15- to 20-pound weight
® 1 roll of electrical tape
® 1 strong set of legs

First, screw the TV stand-
offs into one end of each
dowel. Then, attach the rods
sideways to the tower brac-
es, 22 feet apart. (If the
tower braces do not exactly
line up to 22 feet, use the
next brace that will allow a
spacing greater than 22
feet.) Of course, the higher
the overall position, the bet-
ter! The dowels should ex-
tend 26 inches out from the
tower. Use No. 12 wire to
secure the dowels to the
tower braces.

To assemble the antenna,
attach the seven egg insula-
tors at the ends of the six
antenna elements, making a
long chain. Wrap and solder
each wire end to the egg in-
sulators. To minimize inter-
element capacitance, it's
best to loop the wires
through the egg insulators
as shown in Fig. 2, in such a
way that if the insulator
should break, the wires will
come apart. The elements
should each measure exact-
ly 38 inches from loop tip
to loop tip. Attach an
18-inch length of No. 12 wire
to one end of the array and a
48-inch length to the other
end.

To construct the phasing
stubs, solder two 20-inch
lengths of No. 14 wire to
each element end (see Fig.
1). Wrap 1 inch of wire
around each element end.
Space the wires 2 inches
apart. Put a 2-inch piece of
copper tubing through one
end of a standard porcelain
or glass insulator and twist a
short piece of stiff wire
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Fig. 3. Radiation patterns for
a vertical array in free space
(a) and near an obstruction
such as a tower [(b). The view-
ing position is directly over-
head. The obstruction tends
to reduce the gain in some
directions while increasing it
in others.

around the tubing if neces-
sary to keep it from slipping
up and down in the hole.
Wrap 1 inch of the free ends
of the stub wires around the
ends of the tubing and
solder them in place. When
you are done, you should be
able to pull the stub tight
and have both wires even-
ly spaced, straight, and 18
inches long (Fig. 2). You will
have to construct five of
these stubs, in locations
shown by Fig. 1.

Now you’re ready to hang
this contraption. Grab the
top end—the one with the
18-inch piece of wire at-
tached—climb the tower
(don’'t forget your safety
belt!), and affix the wire to
the TV standoff insulator at
the end of the upper dowel.
Then, climb back down to
the lower dowel and run the
48-inch end wire through the
standoff insulator there. Ro-
tate the plastic inside the
standoff so the wire can't
pop out, and crimp the insu-
lator ring to keep it in place.
Cut the lower wire so that
roughly 8 inches remains be-
low the standoff. Then at-
tach the weight to the end of
the wire (Fig. 4). This weight
keeps the array taut as the
wires expand and contract
with changes in temper-
ature. An alternative ar-
rangement to the weight is

'._’__..a—LDWEH HALF-
WAVE RADIATOR

26"

ATTACH TO
CROSS BRACE

oﬁ -
TV STANDOFF —ff
WOODEN DOWEL

1" 0D

¥

\ ~— WEIGHT
5 TO 20 LBS

Fig. 4. Arrangement for keeping the array taut. The distance
between the weight and the TV standoff should be great
enough to allow for contraction with cold weather, but
small enough to prevent excessive swinging of the weight.

ik

RG-8/U *"'fr'

RG~-58/U
Coax

Fig. 5. Feedpoint diagram. The array should be fed at the
center stub. A good starting point is 3 inches from the short-
ed end; however, some adjustment will probably be neces-
sary to get a perfect match. Here, the center conductor of
the transmission line is connected to the top part of the
antenna and the shield to the bottom part. However, they

could just as well be reversed.

to use an elastic band in
place of the lower section of
wire; however, the array
may have a tendency to
“oscillate” in the wind if this
scheme is used.

To position the stubs,
you’ll need five pieces of
wire about two feet long.
Run one end through the in-
sulator at the end of the
stub, twist the wire onto the
insulator, and pull the stub
reasonably tight. Twist the
other end of the wire around
the tower support nearest
the array (Fig. 2).

The Feedpoint

You can rest a bit now. As
you're sipping a cool drink,
admire the new appendage
to your antenna farm. But
don’t get carried away; you
still don’t have it hooked
up. And the final tuning
procedure may require
three or four more excur-
sions up the tower.

Fig. 5 shows the
matching section for the
6-element wire collinear.
The transmission line is
connected to the center
stub. A good starting point
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is 3 inches from the shorted
end, as shown. However,
you'd better not solder the
wires there right away. The
size of your tower will have
some effect on the exact
final position. Larger tow-
ers will lower the im-
pedance for any given tap
point, as compared to
smaller towers.

The feedpoint should be
moved slightly toward or
away from the shortened
end of the stub until the
swr IS minimum at 146.5
MHz. It should be possible
to get a nearly perfect
match (at WI1GCV/4, a 1.3
swr was obtained). Always
keep the coax shield and
center-conductor taps at
the same distance from the
end of the stub; don’t try to
get fancy by putting them
in different places.

The final tap position
will be about 15 percent of
the way from the shorted
end of the stub to the
antenna end. When the
ideal position has been

found, solder the wires in
place and wrap the con-
nections with electrical
tape. Or, better, use sil-
icone rubber cement. Tape
the feedline cable to the in-
side of the tower to mini-
mize possible induced cur-
rents on the coax from
antenna coupling.

Closing Remarks

This antenna is a plea-
sure to use and requires
essentially no mainte-
nance. Since it is made
from materials usually
available at flea markets,
the cost can be very low. |
had much of the necessary
hardware already in my
junk box.

A gain of 6 dB over a
dipole represents a quad-
rupling of the effective
radiated power. But you get
this gain on receive, too!
With my Azden PCS-3000 at
25 Watts, I'm running 100
Watts effective radiated
power, neglecting line
losses. My installation, be-

ing attached to a TV mast
with the bottom almost at
ground level, is essentially
omnidirectional. It is gener-
ally possible, in this pan-
cake-flat South Florida area,
to communicate with mo-
bile stations via simplex out
to 50 or 60 miles. Before,
with the 5/8-wave antenna at
25 feet, the reliable range
was only 30 to 40 miles. Of
course, repeater operation is
a breeze. I'm full-Q into all
of the local repeaters.

There isn't any reason
why more elements cannot
be added to this array, ex-
cept for height limitations
and certain engineering re-
quirements. An 8-element
array would require about
28 feet of vertical space and
would produce about 7.5 dB
gain over a dipole; a 10-
element array would give
around 8.5 dB gain.

As the number of ele
ments is further increased,
tuning of the stubs and ele-
ments becomes more and
more critical, and special

equipment will be required
to ensure correct phasing
for optimum performance.
(Even with a 1-inch error on
each element, the total
discrepancy would be 5
inches at the top and bot-
tom of a 10-element array;
this is 23 degrees at 146.5
MHz! Such an imprecision
would surely degrade the
performance of the anten-
na.) Furthermore, as the
number of elements in-
creases, the bandwidth of
the array gets narrower
because the error adds up
for each element off res-
onance. There is a point of
diminishing returns.

A b-element array can
provide good communica-
tion without the headaches
of painstaking adjustment
and narrow bandwidth, and
so it represents a good com-
promise. This antenna is
ideal for the 2-meter FM
operator who wants omnidi-
rectional operation, but is
presently using only a
ground plane. B
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ANTENNA KIT

$1695.

W=

POWER TRANSFORMER
COURSE TUNE POT.
FINE TUNE POT.

3 'F' CONNECTORS
RESISTORS & CAPS

LED WITH HOLDER
TERMINAL STRIP

We will tune conver-
ter board for $12.50

trouble shoot
" s [ B (T AL
trouble shoot

power supply..$12.50
plus any parts needed

WER SUPPLY

'
U
32 WASHERS

31 SPACERS
MOUNTING BRACKET

PARTS

Converter P.C. Board
Plated through holes
for stability.......$4.95

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.85 Extra

BUILT POWER SUPPLY....... ......$34.95

25% off
100 pes. 309 off
1000 pecs 359 oft

Ne Mixing for
Quantity Discount

50 pes

We will accep! talephone orders for Visa & Mastercard

Mo C.0.D. Orders

317-291-7262

Complete kit weighs 10 Ibs. Please add sufficient postage
6254 LaPas Trail
Indianapolis, Indiana 46268
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6" RG 174 COAX Power Supply
il ‘F' CONNECTOR ® 35" ROD P.C. Board 595
= 615" x 4" PV.C. PIPE HERSZ?% 4%
2 DRILLED END CAPS ¢ HARDWARE 2835 Diodes ... 95
001 Chip
Caps. .......... 10/3.95
Complete Choke Set of 4......1.95
Down Converter LM 317 Regulator 1.25
System ‘F' Connectors
INCLUDES Chassis ................ 50
= mtm"m Wall Transformer
12 VAC 700 MA...495
P.C. BOARD SEDE'EE:{EHJ;TE5 'U" BOlt oo 95
RF CHOKE : E%L:JNEDD g 1
KNOB 0 ohm......1.
WIRE DISCOUNTS | BALUN _
2 SWITCHES |  Any Price in Adv. | for rabbit ears..2.95
4 DIODES il 2% o | . *RG 59/U COAX
LM 317 REG. 25 o 1855 o | WITH CONNECTORS

FACTORY MADE

100 Ft. +17.50
50 Ft. 9.50
25 Ft. 3.75
3 Ft, 2.50

ELECTRONIC
RAINBOW 7

CONVERTER

=y KIT

_"'"Q!) $M1695

o
<"\

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. A e !

.. 2137 HoT TRANS---
3 MEF9-TRANSISTOR—
HP 2835 Diodes
001 Chip Caps.
Resistors
Prewound chokes
Electrolytic Cap.
Pre Made Probe

— P DO D

OJOIOIOIOIOIOIOIOIO)

* WIRED P.C. BOARD TEST-
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATTACHED.
$24.95

o 146



Entirely professional level!
You'll find the d;erence the more you use it.
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Highest grade all-wave receiver Best for 59 Transmitter, NSD-515

Receiver, NRD-515

Salectivity:

Stability
Fower requiremants

Dimensions and Weight

Preset memory (Dption)
Frequency stability

Image rejection ratio:
IF rejection ralwo
Input impedance
AF autputs;
Speaker output
Record/line output

e For more information please contact to:

Japan Radio Co., L4d.

Since 1315

GkHz 2 4kH2 0 6kH20.3kHz
*Option) . -
Within 50Hz'one hour
AC100117/220/240V,50
60Hz, BOVA
J40mmiWIx140mmiH) =
300mmiD), Approx. 7.5kg
24ch

Less than S0Hz per hour after
warming up

7048 ar more

10dB or more

50 1o 75 ohms, unbalanced

"W or more (4 chms
ImW or more (600 ahms)

SPECIFICATIONS
Receiving frequency range: 100kHz to 30MHz continuous
(30 bands)
Receiving modes USB/LSB/CW/RTTY/AM
Recaiving system, Up convarsion type
Double superheterodyne .
First IF- 70 455MHz
Sensitivity (S/N 10dB CW/'S5B AM
16 1o 30MHz 0.5V 2V
100 to 1600uHz 2aV GaV

SPECIFICATIONS
Rated output power: 100W NSD-515(50W 28MHz band)

Frequency range 1 8MHz-2 OMHz/3 SMHz-4 OMHz/
7T OMHz-7 IMHz 4 OMHz-14 35MHZ!
210MHz-21. 45MH2/28 OMHz-29 OMHz/
29 OMHz-29.7TMHz Optional new bands
approved by WARC 79
0 TMHz-10 15MHz. 18 068MHzI-
18.16BMHz/24 BOIMHz-24 99 MHz/
Mode of emission A3J(USB/LSE) Al (CW) FI(RTTY]}

MAIN OFFICE : Mori Building Fifth, 17-1, Toranomon 1-chome, Minato-ku,
Tokyo 105, Japan Cable Address: "JAPANRADIO TOKYO™
Phone: (03) 591-3451 Telex: 0222-3068

U.S.A. BRANCH OFFICE: T. Hayashi,
120 East 56th Streel, New York, New York 10022
Phone: 21 1180 Telex: 230-645636 JAPANRHADI

AUSTRALIA: ﬁ 5 ".u"-lf.—Evl"-.i‘Eédh.:. IEH.IEE{&‘I;‘FIII_EI*;‘[_{_:& FTI'E';' L'Il;l?_lI F-'hnélg. E?EEEE-;BJIFE SWITZERLAND: SEICOM AG Phone Obd 5165606

ietorig== ) L one’ | ' Ll.K.: bvah ~LOWE ELECTRONICS, LTD. Pt a: OE29-2430
FINLAND: Kotka—VISI RADIO OY Telex 53260 VIS| SF o i S SR P R L8
FRANCE: Paris—SOCIETE GES (GENERAL ELECTRONIC SERVICES) Phone (1) 345 35 92 Ohio—UNIVERSAL ELECTRONICS, INC. Phone: (614) 866-4605

CANADA- 'h'incr-.wﬂf—ﬁlE_H‘.‘."ﬂl‘.'}[} TRADING CO 1_,TD- Phone 5§04 584 0404
GERMANY: Hannover—RICHTER & CO. Phone: (0511382 1111 NEW ZEALAND: Dunedin MALVICOM INTERNATIONAL, LTD. Phone: 68978625

ITALY: Mianess—TECHNOVENT. ITALIA SRL Phons 02 32 B3 OBS




Robin Becker KA3W
2912 N. Calvert St.
Baltimore MD 21218
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Deep-Six Squelch Tails

Kerchunks take a dive with the addition of this audio dela

quelch tails are ugly.

Few things are more an-
noying to repeater users
than a long squelch tail
every time someone drops
his carrier. At WR3AFM, a
Baltimore Amateur Radio
Club (BARC) multiple-re-
ceive-site repeater,' this
problem is compounded by
a second squelch tail, that
of the link receiver. The re-
sulting overall squelch tail
is approximately 110 milli-
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seconds in duration. How-
ever, thanks to the circuit
described below, it is no
longer audible.

A squelch tail is the noise
heard at a receiver’s audio
output after the transmit-
ting station has dropped its
carrier but before the re-
ceiver’'s squelch circuit can
mute the audio output. This
Is what you hear whenever
the repeater carrier drops
off the air, for example. The
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Photo A. The completed board installed at WR3AFM. The
delay line is in the upper right. The I/O connector is in the
far right. (Photo by N3IC)
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duration of the squelch tail
is a function of your par-
ticular receiver.

Another source of
squelch tails is a repeater
receiver. Consider first a
conventional single-site
machine. Whenever the
transmitting station drops
its carrier, the repeater re-
ceiver’s output follows with
a burst of squelch noise,
Since the repeater transmit-
ter is still on the air at this
point, this squelch tail
heard by all stations moni-
toring the machine.

Next, consider a split-site
repeater (or a multiple-site
repeater like WR3AFM) as
shown in Fig. 1. In this type
of setup, the repeater re-
ceiver (or each satellite re-
ceiver in a multiple-site
scheme) is coupled to the
repeater transmitter via a
link, often on 450 MHz. The

REPEATER
{SATELLITE)
RECEIVER

LINE
TRANSMITTER

repeater receiver operates
as before, appending a
squelch tail to each trans-
mission. The receiver out-
put is sent by the link trans-
mitter to the repeater trans-
mit site, where it is received
by the link receiver. When
the link transmitter carrier
drops, shortly after the re-
peater receiver squelch tail
ends, the link receiver will
append a squelch tail of its
own to the audio output.
Since the link receiver feeds
the repeater transmitter (or
voter, in the multiple-site
case, which, in turn, feeds
the transmitter), this (link)
squelch tail also is heard by
all monitoring stations.

In order to eliminate the
squelch tail nuisance, a
delay line was inserted into
the audio-signal path. To
see how this will allow the
squelch tail to be silenced,

Y a4 ‘T{?

LINK
RECEIVER

REPEATER

BT TRANSMITTER

.

RS T

| VOTER

Fig. 1. Split-site (or multiple-site) diagram.
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refer to Fig. 2. Note that al-
though the figure specifi-
cally illustrates the multi-
ple-site (or split-site) system,
by ignoring the link (second)
squelch tail it is valid also
for a single-site system.

Fig. 2(a) shows the audio
output of a satellite re-
ceiver and its associated
squelch tail. This signal is
sent via a link transmitter to
a link receiver, and from
there to the voter, with the
added link receiver squelch
tail. The audio output of
the voter, shown in Fig. 2(b),
contains the satellite re-
ceiver squelch tail and the
link receiver squelch tail.
The carrier-operated switch
(COS) depicted in Fig. 2(c),
with logic high equivalent
to on and logic low equiva-
lent to off, changes state
after both squelch tails are
completed. Since the COS
is usually employed to gate
(switch on or off) the re-
peater transmitter audio (or
the transmitter itself), both
squelch tails are transmit-
ted by the repeater.

Fig. 2(d) shows the voter
audio output delayed in
time. It can be seen that the

= SQUELCH TAIL
a)
LINK

"*.J‘ SQUELCH TAIL
LI

|

|

|

o

L
I
|

I
I
Ai 15 DELAY t-—
I

VP

Fig. 2. Using delayed audio
to eliminate squelch tails. (a)
Repeater (satellite) receiver
audio output. (b) Link re-
ceiver audio output. (c)
COS. (d) Delayed link re-
ceiver (voter) audio output.
(e) Cated repeater transmit-
ter audio.

]

squelch tails in Fig. 2(d) oc-
cur after the COS goes low.
Using the COS signal to
gate the audio in Fig. 2(d)
gives Fig. 2(e). This audio
contains no squelch tail at
all.

The length of the satel-
lite-receiver squelch tail is
somewhat dependent on
the received signal. Since
the link transmitters and re-
ceivers are fixed, the link
squelch tail is always the
same length. To take this
variability into considera-
tion, the length of the delay
was chosen to be longer
than the worst squelch tail
usually encountered. This
ensures absolutely no trans-
mitted squelch tail, but also
chops off a small amount of
audio in some cases. At
worst, however, if the car-
rier is dropped immediately
following a word, one syl-
lable might be lost. This
turns out to be insignificant
in practice. Of the almost
500 members of BARC, only
one seems ever to have
problems with lost syl-
lables, and then only on
one-word transmissions!
Overall performance has
been great, and the total
parts cost of approximately
$70 puts the project within
reach of most everyone.

General Theory

A block diagram of the
overall system is shown in
Fig. 3. Starting with the de-
lay itself, the various blocks
will be examined.

The heart of the circuit is
a Reticon R5101 Charge-
Coupled Device (CCD)
which performs the delay.
The CCD acts as an analog
shift register. It stores time

samples of the analog input
signal as packets of charge.
The amount of charge in
each packet is proportional
to the amplitude of the ana-
log input at the time of
sampling. The packets of
charge are shifted through
2000 stages before they
reach the output of the
CCD. Thus, the chip has
2000 samples of the input
stored at any given time,
each separated intime by T
seconds, where T is the time
between samples. The CCD
uses two clock cycles per
shift, and hence the overall
delay time (Td) is given by
Td=2000 X (2/Fc), where Fc
is the clock frequency sup-
plied by the oscillator block
and is equal to 2/T.

Instead of using a CCD,
other schemes could be
used to achieve the desired
delay. These include tape
loops and digital sampling,
which are discussed briefly
below.

The tape-loop scheme in-
volves continuously record-
ing and simultaneously
playing back the received
audio on a tape recorder.
Since there is a physical gap
between the record head
and the playback head, a
time-delay is introduced
(Td=G/V, where G=gap
length in inches and V =
tape speed in inches per
second). A Td of up to one
second is typical at slow
tape speeds with this ap-
proach. This scheme is the
simplest to implement, but
was not used because of
the problems of reliability
of such factors as the tape
transport mechanism, tape
breakage, and dirt on the

_| DELAY |
INPUT
FILTER I

CLOCK

AUDIO N
CONTROL

SWITCHING
AUDID QUT

L

FINAL
FILTER

tape heads.

2000
SAMPLE
DELAY

|__

DELAY
oUTPUT
FILTER

Fig. 3. System block diagram.
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The digital-sampling
scheme is similar to the
CCD technique except that
the audio signal is first digi-
tized by an analog-to-digi-
tal converter, then stored in
a digital shift register, and
finally converted back to
analog form by a digital-to-
analog converter, This ap-
proach has the advantage
of being able to achieve
any desired delay by adding
more shift registers. To get
a reasonable signal-to-noise
ratio and still preserve the
dynamic range of speech,
we would need either many
bits (12 or more) in the digi-
tal words or we would have

a) m
- i 1 -
FI

ALIASING
b) Y

e )

Fig. 4. Aliasing. (a) Spectrum
of signal to be sampled at Fg
(b) Spectrum after sampling
without first low-pass filter-
ing. (c] Spectrum of input
signal after low-pass filter-
ing with cutoff at .4 Fs. (d)

Spectrum after sampling the
low-pass-filtered signal.

Fig. 5. CCD output filtering.
(a) Before filtering. (b) After
filtering.
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Fig. 6. Measured overall
response. Conditions: 1)
Delay = 150 ms (Fclock =
26.67 kHz); 2) two-pole ad-
justable low-pass filter set
for 0 dB at 3 kHz.
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Fig. 7. Delay input and delay output filtering. Note: IC1 and IC2 are TL0O74Cs. IC1—100

series; |C2— 200 series.

to use a compression-ex-
pansion (companding) tech-
nique. Either way, due to
the high cost of analog-to-
digital converters and digi-
tal memory (the shift regis-
ters)] and because of its
higher total package count,
these approaches were un-
desirable.

As in any time-domain
sampling system, the input
must be a band-limited pro-
cess. In a low-pass applica-
tion, such as with speech,
any input components
whose frequency is greater
than one-half the effective
sampling rate, called the
Nyquist Frequency (Fc/4

oUTEUT

*POLY

Fig. 8. Final filter. IC3 is a TLO74C.
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Fig. 9. 2000-sample delay. IC4 is a Reticon R5101.
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here), must be removed
prior to sampling to prevent
a form of distortion called
“aliasing.” If not removed
by filtering, these compo-
nents will appear at the out-
put as lower frequency
(alias) signals (see Fig. 4).°
Once aliasing occurs, it
cannot be removed by fil-
tering, since the aliased
components are indistin-
guishable from the original
components. The necessary
filtering is performed here
by a 3-section, 9-pole low-
pass filter.

Since the CCD is a dis-
crete time system (that is,
its output changes only at
specific times, resembling a
staircase), the output also
contains high-frequency
terms which must be re-
moved by filtering (see Fig.
5). This filtering is again per-
formed by a 3-section,
9-pole low-pass filter.

Since the frequency re-
sponse of the CCD is some-
what dependent on the
clock frequency selected, a
tunable low-pass filter is
provided. By tweaking this
filter, the overall response
may be optimized for a par-
ticular clock rate. The
response for the board at
WR3AFM is given in Fig. 6.
The tunable filter was set so
that the response at 3 kHz
was equal to that at 100 Hz
(0 dB). Notice the excellent
flatness over the speech
bandwidth (—0 dB, +16
dB). The steep roll-off past 3
kHz also serves to atten-
uate wideband noise from
other sources preceding the
delay line.

Variable-gain input and
output buffers are provid-
ed. The input bufferis set to
limit the input to the CCD

to less than 1 volt peak to
prevent overloading the de-
vice, and the output buffer
is set to achieve unity over-
all gain (0 dB) at 100 Hz.
Thus, the whole board is
transparent to the rest of
the repeater.

The switching stage al-
lows the delay to be by-
passed (if desired) and per-
mits the audio to be gated
with the COS signal. This
eliminates the need for any
external audio switching.

Circuit Design
Filters

The circuit was designed
in a fairly straightforward
manner. Quad bi-FET op
amps were chosen because
their high input impedance
makes designing with them
simple. Specifically, the
TLO74 is a low-noise version
of the popular TLO84, which
could be substituted, as
could many other audio op
amps.

Since the frequency re-
sponse of the CCD starts to
roll off at about 1.5 kHz
when set for a 150-milli-
second delay, some form of
equalization was required
to extend the usable band-
width of the system. High-
frequency pre-emphasis
(that is, boosting the
high-frequency compo-
nents ahead of the CCD, as
opposed to post-emphasis)
has the advantage that the
input signal is kept large
with respect to the noise at
all times. However, since
the CCD overloads at about
1-volt peak input, any boost
in the spectrum ahead of
the CCD must be accompa-
nied by an overall cut in the
input level (relative to that
permissible with no pre-em-
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phasis). Post-emphasis com-
pletely avoids this problem,
but it also boosts any noise
added by the CCD circuitry.
As a compromise, equal
amounts of pre- and post-
emphasis were employed.

The low-pass filters were
designed to provide the
needed boosting as well as
to attenuate the high-fre-
quency components. In
order to achieve a 150-milli-
second delay, Fc = 26.67
kHz from the equation,
above. Thus, the Nyquist
Frequency (Fc/4 here) is 6.67
kHz. The low-pass filters
must attenuate at and
above this frequency. The
9-pole filters shown in Fig. 7
have a peak (boost) of ap-
proximately 6 dB before
rolling off at —54 dB/oc-
tave. The overall response
is shown in Fig. 6.

The final output filter, a
buffer and 2-pole low-pass
filter combination, is shown
in Fig. 8.

CCD/Clock

Fig. 9 shows the circuitry
surrounding the CCD that
was suggested by the manu-
facturer, which was found
to work well. The clock sig-
nal is produced from a sim-
ple two-inverter oscillator
and is shown in Fig. 10.

G20 W

i0aF

&Y
TANTALUM

R20
1o

Switching

Since WR3AFM is con-
trolled by an 8080 micro-
processor, all control sig-
nals are supplied by TTL
open-collector outputs.
Thus CMQOS 4066 analog
switches were a natural
choice to handle the audio
gating. The switching cir-
cuits are shown in Fig. 11.

Construction Notes

The board was built using
point-to-point techniques.
The actual layout, shown in
Fig. 12, was carefully
planned to ensure neat wir-
ing and no ground loops.
Any popular construction
technique should work.
Whatever method is used,
however, the ground leads
should be heavy enough to
keep op-amp noise reason-
able.

All op-amp Vcc inputs
were bypassed to ground
with a 1-uF disc capacitor
right at the chip, on ‘the
underside of the board.
Polystyrene capacitors were
used in the filters to achieve
close tolerance and good
temperature stability.
Sockets were used for all
chips, with the one for the
CCD being a must.

The input and output
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Fig. 11. Switching. 1C6 is a CD4066.
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audio, switching, and pow-
er-supply connections can
conveniently be made us-
ing ribbon cable and a
14-pin DIP socket. A sug-
gested pin configuration is
shown in Fig. 13. Unused
lines should be grounded
at the board end only, to
reduce noise and prevent
ground loops. The ground
lead from the DIP socket
should be connected to the
ground bus on the board at
the spot that results in the
smallest amount of noise
on the audio-output line. In
the layout shown in Fig. 12,
the best spot was found to
be near the inverter chip.

Finally, as shown in Fig.
14, a 10-uF filter capacitor
was placed from Vcc to
ground and from Vcc/2 to
ground. Tantalum capaci-
tors were used because of
their small size and low
leakage, but any type ca-
pacitor will do.

Parts

The CCD is available for
$50 from Reticon Corpora-
tion, 910 Benicia Avenue,
Sunnyvale CA 94086, and
their distributors (write to
them for info). For most
other parts, a good supply
house is Digi-Key Corpora-
tion, PO Box 677, Thief
River Falls MN 56701.

Adjustment
To set the clock fre-

£E023

%

1CS5 ICS

CLOCK
ouTt

Cs0
2500
'[‘Futx

IC5 1S a

Fig. 10. Clock.
CD4049AE.

quency, adjust R21 while
observing pin 15, IC5, on
a scope or frequency count-
er. The desired frequency
may be found from the
equation, above. For a
150-millisecond delay,
Fc=26.67 kHz.

R101 is adjusted to pre-
vent overloading the CCD.
Since the maximum pre-em-
phasis is 6 dB, the maxi-
mum signal at pin 8, IC1,
must not exceed .5 volts
peak for any input signal.
However, to achieve the
best signal-to-noise ratio, it
is desirable to keep the sig-
nal as large as possible.
Therefore, apply a sine
wave at the maximum level
to be encountered in opera-
tion (such as the level that
gives 5-kHz deviation on
the repeater) to the input
(1/O pin 2) and adjust R101
until the level at pin 8, IC1,
is .5 volts peak.

To adjust the bias and
symmetry of the CCD, ap-
ply an audio-frequency sine
wave to the input (I/O pin
2). Adjust the amplitude of
the sine wave until distor-
tion is just evident at pin 14,
IC2. Next, set R33 and R44

c300 A
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Fig. 12. Parts layout.
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to minimize the distortion,
and then increase the input
until the distortion is again
visible. Continue this pro-
cess until no further reduc-
tion in distortion is ob-
served.

Adjust R301 so that the
overall gain is equal (1/O pin
2 to 1/O pin 6) at 100 Hz and
3 kHz. This gives a desirable

Pin
Pin
Pin

2— Audio input
6—Audio output
7f—Ground

Pin B8—Audio kill
Pin 9—Bypass

Pin 14— + 12 volis

Fig. 13, I/O connector wir-
INg.

M g (| ; I
‘ R0

[[a ).
‘::;: l-:-;._- L "1;;'.{

Fig. 14. Power supply filter-
INg.

SPEEDCALL’S NEW #312 TOUCH-TONE DECODER
ENDS RADIO BACKGROUND “CHATTER” FOREVER.

response for a voice chan-
nel.

Finally, adjust R201 so
that the overall gain (1/O pin
2 to 1/O pin 6) is unity (0 dB)
at 100 Hz (or 3 kHz).

Echoes, Etc.

Since the unit introduces
delay in the audio path, a
rather interesting echo ef-
fect can be observed. Refer-
ring to Fig. 15, notice that
due to the delay some
audio output continues
from the repeater after the
transmitting station’s car-
rier drops. The length of this
audio is equal to the length
of the combined squelch
tails. Depending on the
speed of the station’s T-R
switching, the operator will
hear the end of his trans-
mission coming back.

The only drawback of the
device also is visible in Fig.
15. The final portion of
audio is chopped by the cir-
cuit. The amount of audio
lost is equal to the diftfer-
ence between the length of

the delay and the length of
the combined squelch tails.
Since the usual squelch tail
lasts for 110 milliseconds
(at WR3AFM), if a short
squelch tail was accept-
able, the delay could be
shortened to 110 millisec-
onds. In practice, almost
everyone holds their PTT
for a short amount of time
after they stop speaking, so
this is really a moot point.
The delay also causes a
strange phenomenon if an
operator is monitoring the
repeater on a secondary re-
ceiver. It is virtually impos-
sible to talk while listening
to your own voice delayed
by 150 milliseconds. This ef-
fect has encouraged the
more fun-loving walkie
owners to engage in the
friendly game of sneaking
up behind an unsuspecting
repeater user while he is
transmitting and then turn-
ing up the volume on the
walkie. This fun alone justi-
fies the work involved in
building the delay line. R

a)

n——— - ISOUELCH
BOP PTT HER — [ ——
i ERE —t1an

by

Fig. 15. Echo. (a) Transmitted
audio plus squelch tails. [b)
Delayed audio. [c) Repeater
output.
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@ LOWCOST COMMERCIAL GRADE KIT!
@ EASY TO ASSEMBLE COMPACT UNIT!

@ STATE-OF-THE-ART FLEXIBILITY!

To order, send check or money order to:
DEPARTMENT “K”

SPEEDCALL
CORPORATION

2020 National Avenue » Hayward. Calidornia 94545
415-7T83-5611

- 158

(California Residents add 6% Sales Tax)

Speedcall Corporation, with 20 years of reliability and
know-how in the Mobile Radio Industry, now offers
the Model 312K; a unique, low-cost DTMF selective
call Touch-Tone® Decoder. It's specially designed in
kit form for radio buffs, with all of the quality and
performance that made Speedcall #1 in signaling!

No more annoying background chatter, no more
missed calls. At last it's possible for individuals and -
repeater groups to have their own personal and
emergency touch-tone DTMF network! And you
may use all 16 touch-tone digits to expand your
selection of formats and permit special control

applications.
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Steven D, Katz WB2ZWIK
24 Louis Drive
Budd Lake NJ 07828

Build Yourself

A Paralyzed Beam

Co from east to west in less than a second with this
2-meter array. And put your rotator out to pasture.

/i I: ive-nine here in North-

ern New Jersey, OM,

73 and thanks for the point
Anyone else calling?” Bzzz,
whoosh = “three”  sput-
ter, bzzz, whrrr. “Oh, gosh
the W3 calling, you're

in the noise here, but you're
off the back of the beam;

ﬂ

I
1
{\

s

il
1

I’ll start turning in your di-
rection Click, click,
click 30 seconds later

click, click, click. "OK,
now: the W3 who was call-
ing, are you still there? Try

again now.”
What a waste of time to
be constantly turning

The four A1474 beams installed on the tower.
24 73 Magazine » December, 1982

beams during a VHF con-
test. Especially on FM,

where a good operator in
the metropolitan area can
run 60 or more contacts per
hour on 14652 MHz or

other popular simplex chan-

nel, if only he doesn’t have
to spend half his time turn-
ing a beam. But in a dense-
ly-populated area (and
there are many such regions
in the US) one simply can-
not use an omnidirectional

The relay box mounted on the tower. Note the well-taped

Pl -259s.



gain array, due to high
QRM levels. What to do?
Thought you’'d never ask.

How about four vertical

yagis, aimed at compass |,

points or areas of known ac-
tivity, side-mounted on
vour tower or mast, with
remote switching from a
single feedline? Too expen-
sive! Not really. Cumber-
some? Not as much as a ro-
tator. Tricky? Not at all
Simple, in fact, and requir-
ing little time or home-
brewing expertise. And the
benefits are attractive, not
only to the VHF contester,
but to any active FMer; of
course, the principle de-
scribed lends itself to a vari-
ety of other interesting ap-
plications, such as diversity
reception experiments or
phasing of HF steerable ar-
rays.

Personally, | used four
Cushcraft A147-4 short-
boom 4-element 146-MHz
yagis, for their ease of
matching to an unknown
line impedance, light
weight, and low cost. If all
the control box parts listed
in the parts list are pur-
chased new at list prices per
the 1980 Allied Electronic
catalog and added to the 73
advertisers’ prices for the
coax and antennas listed,
the total cost of this entire
project is $159.88. The only
additional expense would
be the feedline (hardline
sells for 49¢ per foot from
several 73 advertisers), the
hardline connectors (brand
new for $8.00 each from
Phelps-Dodge, or available
for much less at flea mar-
kets), and the 4-conductor
control cable (the Belden
cable listed sells for $12.00
per 100 list price).

Sound like a lot of
dough? | agree; that's why |
bought most of the stuff
(except for the antennas) at
local surplus stores, which
brought the cost of this
project down to less than
sixty bucks (minus anten-
nas). The Cushcraft anten-

nas specified sell for $21.00
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Fig. 1. Relay box.

each, but could be replaced
with home-brew anten-
nas—either yagis or qua-
gis—for a fraction of that.

The A1474s were select-
ed here because they are
small and light, they are
end-mount types ideal for
direct tower mounting, and
they develop slightly over 6
dB gain, which is a tad more
than my omnidirectional
Phelps-Dodge Stationmas-
ter. The Stationmaster, a
well-respected, 20-foot-
long fiberglass monster,
sells for about $240.00; my
4-beam system works as
well, and offers the advan-
tage of selectable directivi-
ty for QRM reduction.
and it costs far less.

See Fig. 1 for the circuit
of the relay box and Fig. 2
for the control box. Real
Novice stuff. Mount K ,, K,,
and K, in a line on one flat,
removable panel of the Bud
AU-1029 cabinet. Mount
the four output SO239 con-
nectors in a line parallel to
and about an inch away
from the relays. Mount the
SO239 “common” or “In-
put’” connector an inch
from K4, on the opposite
side of the relay from the
four output connectors.
Mount the Cinch Jones
P304RP connector in what-
ever space is left on the
same panel. Now all com-
ponents and all wiring are
on just one flat aluminum

o
1

g 'Ln

Here you can see the company the four A1474s have: 4 el
on 20, 15, and 10 meters; 19 el on 70 cm; 16 el on 2 meters.
Cuys are broken up with ceramic insulators.
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Fig. 2. Control box.

panel. The rest of the utility
cabinet is only a weather-
proof box for the relays.
Use the flattened braid
from RG-58/U for the con-
nections from each UHF re-
ceptacle to each corre-
sponding relay terminal,
per the schematic in Fig. 1.
Keep these braid jumpers
as short as possible—mine
are about one inch long
each. If this box is intended
for use at 146 MHz, this is
important. Use short
lengths of RG-58/U to make
the Kqi-to-K; and Kito-Kj
jumpers (see Fig. 1), keeping

all exposed leads short.
Solder the RG-58/U braid to
ground lugs installed near
each relay for this purpose.

The three relay coils
must operate independent-
ly but they can have a com-
mon ground: thus, the wir-
ing shown and the four-pin
connectors.

After all the wiring in
both the relay and control
boxes is completed and
double-checked, make up a
short 4-conductor cable
with the appropriate Cinch
Jones connector at each
end, and bench-test the two
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units together. The dc out-
put from the bridge rectifier
should measure slightly
over 17 volts with the rotary
switch in position 1 (no
load). This will drop to less
than 17 volts with the
switch in position 2, and
then to about 16 volts in
positions 3 and 4. The
12-volt relays specified
seem to handle the slight
overvoltage (and resultant
overcurrent) just fine—
their coils do not get hot
even after hours of applied
voltage. The maximum
power dissipated in each
relay coil is about 1.8
Watts.

Before the final installa-
tion of the relay box, drill
two holes through one side
of the box for a suitable
U-bolt to clamp the box to
your tower leg or mast
Then assemble the box on
the tower or mast and caulk
all corners and joints with
the specified silicone caulk-
ing compound, | also
wrapped the corners with
Scotch 33 vinyl electrical
tape.

The relay box provides a
nice low vswr through
about 50 MHz, but at 146
MHz it does not. Using my
Bird model 43 wattmeter, a
range 25C slug, a Dielectric
Communications model
4050 50-Ohm, 50-Watt mi-
crowave dummy load, and
a 146-MHz, 25-Watt trans-
mitter, | measured the vswr
looking into the box (with
each output terminated in
the 50-Ohm load) and
found it to be less than 1.5:1
in position 1, but over 2:1 in
the other three positions.
However, there was no ac-
tual loss through the relays,
just an impedance mis-
match. What to do? Sim-
ple; tune the antennas to
match the box!

Here’'s what to do to
make it all work well at 146
MHz:
® Connect each antenna,
once mounted in its perma-
nent position, to its respec-
tive port on the box, using
the 64" RG-8/U foam cables

Parts List

lengths of RG-B/U foam coax (Belden 8214), cut 64" long each

length of RG-58/U, about 36" long

suitable length of RG-331/U (2" alumifoam “hardline”) feedline

PL-259 UHF plugs, silver-plated (Amphenol 83-1SP)

Phelps-Dodge #66-654 UHF hardline connector

Phelps-Dodge #66-656 UHF hardline connector

S0239 UHF receptacles (Amphenol 83-1R)

Cinch Jones P304CCT, 4-conductor cable plug

Cinch Jones S304CCT, 4-conductor cable receptacle

Cinch Jones P304RP, 4-conductor recessed panel plug

Cinch Jones S304AB, 4-conductor flush panel receptacle

Bud AU-1029 utility cabinet

Bud SC-2133 cowl! minibox

Allied KN105-1C-12D relays (SPDT, 12 V dc/150-Ohm coil, 10-A contact rating)
Stancor P8384 transformer (126 V c-t, 1 A)

Semtech SBR1 bridge rectifier (100 piv/leg, 1.5 A dc)

Centralab PA2006 rotary switch (3 pole, 4 position)

Allied #652-0503 SPST miniature toggle switch

1  Mallory 25X100B electrolytic capacitor (100 uF, 25 W V dc)

Miscellaneous: #4-40 and #6-32 hardware and solder lugs; knob for rotary switch; pilot lamp as-
sembly, 120 V ac; zip-cord/ac line plug assembly; GE silicone bathtub caulk, waterproof; terminal
strips; grommet for ac line cord; hookup wire.

Note: None of the parts listed is particularly critical, and each may be substituted for as desired.
However, | strongly recommend the following:

@ Use only Amphenol rf connectors. Cheap substitutes may work at low frequencies, but at 146 MHz,
PL-259s are marginal performers unless they're good ones and assembled properly.

® Use Cinch Jones 4-conductor plugs and sockels. They're easier to work with and are far more
durable than cheap substitutes.

® Use Belden 8214, Times FM-8, or other high-quality, foam-dielectric cable for antennalrelay-box
interconnects. Avoid CB-grade coax.

® |f you cannot find truly high-quality foam coax, use Belden 8237 or any brand MIL-Spec RG-8/U
cable (be sure the cable says “MIL" or “MIL-C-17" right on it) and change the length from 64 “ each
to 53" each.

® Do use hardline as transmission line if your run to the shack is more than 50 feet. The difference
in loss at 146 MHz is well worth the slightly higher cost. Why use a gain antenna system if that
gain is thrown away in the feedline?

® The relays listed are somewhat critical. Avoid miniature and encapsulated relays; also avoid the
plug-in type. Usually, the built-in interconnect leads are far too long for rf work, especially at VHF.

and PL259 connectors. The
64" is a nice length because
it reaches, and also because
it is one wavelength (in
foam cable) at 146 MHz,
thus making the box think
the antenna is coupled
directly to it

® Connect the control box
to the relay box with a
length of 4-conductor
cable. Locate the control
box on your roof or tower
for this temporary arrange-
ment.

® Connect a 10-to-25-Watt
two-meter exciter through
50-Ohm cable (any length)
to a 50-Ohm coupler (I used
a Bird 43) which is con-
nected directly (like with a
double-male UHF adapter)
to the “common” port of
the relay box.

® Apply power to the rig
and the control box. With
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the control box switch in
position 1, transmit and
measure vswr. If it's low,
great. If not, adjust the
gamma match on antenna 1
to bring reflected power to
a minimum.

® Perform the same gam-
ma-match adjustments on
antennas 2 through 4,
switching to each in turn by
using the control box. It
should be possible to bring
the vswr of each antenna
down to reasonable propor-
tions with the gamma
match provided on each
Al474.

Now the system is ad-
justed. Remove the watt-
meter, etc. Locate the con-
trol box in the shack, run
the feedline and control
cables down into the shack,
and you're on the air.

Voila! A really high-class
antenna system in just an
afternoon’s work. My whole
installation (pictured) took
about four hours, including
wrestling with the hardline.
The two boxes took just one
evening to assemble. It was
worth it. As you can see in
the picture, | do own a Sta-
tionmaster for 146-MHz FM
work, and although it is an
excellent antenna, it is 20’
long, weighs over 25 |bs.,
catches a lot of wind (and
ice), and cost over $200.00.
The four beams are more
versatile, occupy less
space, work at least as well,
and were far less expensive.

Now, when | hear a weak
station calling, | can “turn
the beam” in less than one
second to pull him in. What
a difference! i




HOLIDAY SPECIALS

Information and Virginia Orders: (703) 643-1063
13646 Jefferson Davis Highway, Woodbridge, Virginia 22151
Store Hours: M-W-F 12 noon—8 p.m.; T-Th-S 10 a.m.—4 p.m.

—

Call for Quotes | [

Dealer Inquiries Invited

—

—

MORSE/RTTY SYSTEMS FOR CHRISTMAS

A Complete Ham Computer System

VIC-20 + Kantronics Interface
+ Hamsoft for the VIC-20

€3 ICOM

THE PERFECT GIFTS FOR CHRISTMAS
HF TRANCEIVERS HANDHELDS

720-A— The Top of the Line IC 2A/2AT— 2m \ A $537 Value
730— A Great Mobile Rig IC 3AT— 220 MHz for under $450
MOBILE RIGS New for SWL Listening— a Quote—
25A for 2m The R710

35A 220 MHz A Complete Line of Accessories

45A 440 MHz In Stock—CALL for Quotes f

SANTEC

MICROLOG

14dup 2m Synthesized Hand-held. . . ... . .......... 295.00

440up MHz Synthesized Hand-held. . .. ....._..... CALL THE COMPLETE
AMPLIFIERS — TOKYO HY-POWER RTTY/MORSE

HL32V 2m Amplifier, 2in, 300Ut .. ...oonovernnnn. .. 75.00 | SYSTEM

HLB2V 2m Receive Preamp, 2in,80out........... 149.95 —CALL FOR

HL160V 2m Receive Preamp, 2/10in, 160 out. ... .. 299.95 OUR LOW PRICE—

HL20U 440-450 MHz Amplifier, 2in, 20out. . ........ 98.95

HLI0U 430-440 MHz Amplifier, 10in, 90 out. .. ..... 320.00 g}gﬂﬂg%ﬁee—n‘ﬁ” iﬁt?e ‘:“SEE:E—EHS T Siosihe
TUNERS — TOKYO HY-POWER |

HC150 200-watt SWR/Watt Meter. . .. ............ .83.95 ==

HC2000 2000-watt with Metersand Switch......... 289 95 TH ANKSGIVING SALE

COMPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK
—CALL FOR QUOTES— |

2 DAYS ONLY —-NOVEMBER 26-27

—Shipping not included in prices— Special ‘“Hamfest Pricing” = Limited to Stock Items
ASTRON POWER SUPPLIES (13.8 VDC) | ANTENNAS
RS-7TA 5 amps continuous, 7Tamp ICS. . ........ 48 80 SLIPER SPECMLS AVANTI AP 151.?:(5 2m On-glass Antenna. 28.95
RS-12A 9 amps continuous, 12 amps ICS. . .. .. 68.35 ROTORS LARSEN LM-150 5/8 Mag Mount 36.00
RS-20A 16 amps continuous, 20 amps ICS. . .... 87.20 ALLIANCE HD73..............00.0000, ......88.95 | MOSLEY HF ANTENNAS.. . CALL
RS-20M same as RS-20A + meters. ........... 10850 | CDEHamlIV......................000ne. 195.95 | MINIQUAD HQ-1.......... et
RS-35A 25 amps continuous, 35 amps ICS. . ... 131.95 | AZDEN PCS 300 Hand-held, . ................279.95 | SUPERSTICKI15/82m Antenna.............. 15.98
RS3SMsameasRS35A + meters............ 151.95 NEW!'PCS40002mXCVR. .. .. ......... 283.95 BUTTERNUT HF&V 10-80m Vertical........ 109.95
V3-315M 25 amp coniinuous, idjllst volt & amp. 171.00 HY-GAIN ANTENNAS. . _CALL FOR OUOTES
VS-20M 16 amp continuous, adjust volt & amp. 124.00 I|_EDK Emm_iﬁwaniﬂ ICER """"""" ETE{E THIMK3S |0-15-20m Tribander Q 21595
MF] PRODUCTS (Call for other MF] items) TH5MKZS New Mode! Tnbander........ .307.00
S0 Nuw 3-KW AnHenna TUrBE. .. ..« s cosn s s 283,95 | BIG DISCOUNTS THIDX 10-15-20m Tribander. ... ... ... .. 375.95
962 1.5kW Tuner switch/meter............. 185.85 EENWOOD, ICOM, YAESU V25 2m Vertical.......... Pt P e ST .37.50
949B 300-watt Deluxe Tuner............ ...119.85 | AMERITRON HF AMPLIFIERS | 14AVQ 10-40m Vertical. . . .. 51.95
041C 300-watt Tuner switch/meter. ...........78.95 — Call for quotes — IBAVQ 10-80m wvertical. ...... ga 50
940 300-watt Tuner switch/meter. o .....B1.95 = —{ HY-GAIN ANTENNA/TOWER PACKAGES. . .CALL
102 24-hour Clock........... ..29.95 | TEN-TEC SPECIALS CUSHCRAFT (Other antennas in stock)
202 Noise Bridge. . ......................... 9895 | 5156 Braonaut HFXCVR. . ....o0oivinnnnnsnn. 399.95 | A4 New Triband Beam 10-15-20m...... .224.95
401 Econo Keyer...........cocuiiienans ..+41.98 | 528 Argosy HE XCVR.......ovvvnneennnnn.. 499.95 | A3 New Triband Beam 10-1520m. .......... 172.95
408 DeIEXE KOVET . sn v v irrrnisitnsnsnssinens 60.9T | S4B OMM-CHFXCVR......oovvvnnnn, ... 1069,00 AV3 New 10-15-20m Vertical.................44.50
408 Deluxe Keyer with Meter. ................69.95 Complete Line of Filters and Accessories in Stock ARX-2B New Ringo Ranger2m...............3450
412 Pacemaker Keyer with Bencher....... ..87.95 — CALL FOR QUOTE — A32-19 2m “Boomer" DXBeam.............. 81.85
496 Keyboard II.. ceneea s < 209.98 2208 220 MHz “Boomer” .. .. b 74.85
7528 Dual Tunable SSB/CWFilter. ............ 718.95 mgﬁmﬁmgﬂ"msrm CALL 214B *'Jr. Boomer" 144- 146 MHI = _BR.20
BENCHER PADDLES Black/Chrome. ...34.96/42.95 | BI08 2m Amplifier, 10in, 80out..............CALL | 4l FB Ir Boomer 144.5148 MHz FM....... o
AER KEYERS, READERS, ANTENKAS........ o DO Wb malbadnt celam v AL et | ERL R EOer artennas in stock)
MM-2, CK-2, KT-2, MBA/RO, MBA/RC., Isopoles VOCOM ANTENNAS/2m AMPLIFIERS | “XTA 4-clement Triband Beam 309,98
—CALL FOR OUR LOW PRICES— 5/8 wave 2m Hand-held Antenna. . : HH'.E ET34XA 6-element Triband Beam il '459:95
BENJAMIN MICHAEL CLOCKS G O D === <===<280 | 144-148-13LB 2m 13-element with Balun. .......77.95
173B 24-hour Crystal Clock. . . ............... 29 95 2 w;t“m"f_ slmerios e e fmer ey 144-148-16C 2m 16-element for Oscar. ... ...... 93.55
173C 24-hour Crystal Clock....... LA Tl el g 20.95 2 wats ln‘ 100 watts out 2m A_n? lifier i Dl iE?-EIS 420-450-14 420-450 MHz l4-element Beam......37.54
173DM Dual 12/24-hour Clock. . . ............. 56.95 ‘ Boarer Beokat e JCOM 2K ,EAF'T e 170 0z 420-450-18C 420-450 MHz 18-element for Oscar. 58.70
973A Analog 24-hour 14-inch Clock...........36.95 | O | 432-16LB 16-element 430-434 MHz Beam/Balun. 60.70
DAIWA /MCM /].W. MILLER CE L g::tmﬂ s6e/n | HUSTLER
CN-520 SWR/Want Meter. ... ...............59.85 G/ T Fosmn 9% Stacid. 78 5BTV 10-80m Vertical. ... 99 95
CNS4OSWR/Watt Meter. ...................09.895 8-wire Rotor 2 "'];.ET 6223 i . 16%/ft 4 BTV 10-40m Vertical..... 79.95
CN-620B 2-kW HF Watt Meter. . ............ 106.95 Pl ' " yaesn 3-TBA New 10-15-20m Beam. ............ 188.95
CN-630 VHF-UHF Watu Meter............. .. 126.00 s i el A e i DT e AR A LA HF MOBILE RESONATORS Standard Super
CN-720B 2-kW HF Watt Meter. . . ............ 14995 | TELEX HEADSETS /HEADPHONES | 10and 15mMBer ... .oooor e, 8.25 14.00
CNW-418 Antenna Tuner. .......18988 | Ci210/C1320 Headphones............. 28.95/40.95 20 meters. . o .11.28 18.25
CNW-518 Antenra Tuner. W .2?5.95 PRO COM 200 Headset/Dual Imp Mic.........7895 d0meters. .........oauns 13.00 19.00
C.'H.l 2002 Auto zskw Amerma ’l"unF.-r PRO CDM 300 Iv/wt Headset/Dual Imp Mic....71.95 75 meters. 1400 2975

ORDER TOLL FREE 1-800-336-4799

(Orders Only, Please)
Order Hours: M-F 1] am. to 7 p.m.; Saturday iI0 am. to 4 p.m.

Bonus: 2% Discount for Prepaid Mail Orders (Cashiers Check or Money Order) » 453

»See List of Advertisers on page 130

Send stamp for a flyer. Terms: Prices do not include
shipping. VISA and Master Charge accepted. 2% dis-
count for prepaid orders (cashier’s check or money
order). COD fee $2.00 per order. Prices subject to
change withou! notice or obligation. No personal
checks accepted. Returns subject to 10% restocking fee
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Calvin McCarthy VE3LMP
98 Windsor Street
Thunder Bay, Ontario
Canada F7B 117

Taming the 2-Meter Linear

[t [ives in the forests of spurious oscillations and answers to the
call of the correct bias. Catch one for yourself.

lass C amplifiers for the

two-meter band are a
“dime a dozen,” with com-
mercial models, kits, and
schematics available from
a good number of suppliers.
Linear amplifiers are anoth-
er story. Their design and
construction is all black
magic, and manufacturers
are the only wizards in on
the mystery. With a little
sleuthing, | found that Mo-
torola would sponsor my
initiation into this exclusive
cult, allowing me to build
an amplifier to boost the
output of my 2-meter

OSCAR station from 2.5
Watts to 20 Watts.

In order to linearize a sol-
id-state rf power amplifier,
you must solve two prob-
lems. First, you must bias
the transistor into the linear
region while supplying a
substantial amount of vary-
ing base current. Secondly,
you must tame any spuri-
ous oscillations generated
by the high-gain transistor
used.

First, the biasing problem
will be faced. A small-signal
transistor amplifier is usual-
ly biased with a voltage-di-

MRF 2-meter linear amplitier.
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viding network such as that
shown in Fig. 1(a). The cur-
rent flowing through the
network resistors is set to be
about ten times the current
needed by the base. With
our amplifier needing from
10 mA to 100 mA of base
current at any time, this cir-
cuit would not be practical.
As well, the bias voltage
must be held at a constant
stiff value for all values of
base current, which is not
possible with a resistive
voltage-divider network.
An alternate solution to
this biasing problem, which

satisfies the need for a con-
stant bias voltage while
supplying varying currents,
is the solid-state voltage
regulator. Either the shunt
regulator of Fig, 1(b), where

the total bias supply cur-

rent is greater than the max-
imum base current and the
surplus current is shunted
to ground by the reference
diode, or the series pass reg-
ulator of Fig. 1(c) can be
used. The series regulator
reduces the current which
must flow through the refer-
ence diode by iy,se/hfe, and
the total bias current used
becomes virtually the base
current needed at each in-
stant. The bias voltage is set
by the forward voltage drop
of the diode reference
which is approximately 0.6
volts. The series regulator
bias is set by two forward-
biased diodes in series, the
second diode voltage drop
compensating for the base-
emitter junction drop of the
series pass transistor so that
the bias supply voltage out-
put will equal only one PN
junction voltage drop.

Now for a very important
point! As a transistor
warms, its base will draw
more current, which in-
creases collector current,
which warms the transistor
more, and this will continue
until the component self-
destructs. To offset this, the
base bias voltage must be
reduced as the transistor
warms. By mounting D, as
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Fig. 1. Bias possibilities. (a) Voltage divider arrangement.
(b) Zener diode stabilized. (c) Pass transistor circuit.

close to the rf transistor as
possible to provide thermal
contact, the diode junction
voltage will decrease as the
diode warms, neutralizing
the base-emitter junction
change of the rf transistor
and thus keeping the base
current under control. Re-
member! Attach the refer-
ence diode so that it will be
warmed by the rf power
transistor. Either physically
attach it to the transistor
body or to the heat sink as
close to the transistor as
possible. Do not expect the
reference diode to thermal-
ly track if the thermal path
is broken by air.

Low-frequency oscilla-
tions also are a problem.
My amplifier first oscillated
in the HF band because at
these frequencies the tran-
sistor has very high gain. By-
passing the collector cur-
rent feed did not tame these
troublsome responses, so |
took the brute-force meth-
od and fed back the collec-
tor signals to the base
through a feedback net-
work. The rf choke is a vir-
tual short for the oscilla-
tions but an open circuit for
the desired VHF response.
The capacitor is a virtual
short for the undesired os-
cillation but an open circuit
for the collector supply.
This network was placed
between the collector and
base with very short leads
and the unwanted oscilla-
tions were completely sup-
pressed.

The amplifier which |
built (Fig. 2) is a modified
version of the class C ampli-
fier described by W4MNW
in the November, 1977, is-
sue of 73 Magazine. | lifted
RFC1 from ground, added
bypass capacitors to the
lifted end so the rf input
would continue to see a
ground, then connected the
base bias supply to RFC1.
The low-frequency feed-
back network was added to
stabilize the amplifier and
the linear amplifier was a
reality. It would appear to
be quite possible to linear-
ize many of the class C am-
plifiers now in FM and CW
use in the same way.

The testing of this ampli-
fier was done with a regu-
lated and current-limited
power supply. This saved
the transistor from destruc-
tion before | had tamed the
low-frequency oscillations.
The transistor is rated for a
collector current of four
Amperes, but | set the sup-
ply to limit current to a
maximum of one Ampere
until | was satisfied that the
amplifier would not hurt it-
self.

Low-frequency oscilla-
tions manifest themselves
by a sudden jump in collec-
tor current and correspond-
ing drop in supply voltage.
The first time this happened
| thought | had destroyed
the transistor, but the
power supply protection
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Fig. 2. Amplifier schematic.
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Fig. 3. Amplifier linearity.

had saved it. | was able to
continue my study of the
problem and a wideband
oscilloscope revealed a
pulse-type response on the
collector output. This was
suppressed by the feedback
network shown in the sche-
matic.

| made an interesting
observation about amplifi-
er efficiency while tuning
the amplifier. There is a par-
ticular collector current
needed to give a particular
output power—not so col-
lector voltage. Thus 0.5

Watts input will become 4
Watts output at 2 Amperes
collector current whether
the collector voltage is 5 or
12 volts. Under the same
conditions, the dc input
power changes from 10
Watts to 24 Watts. For max-
imum efficiency, it seems
that the amplifier should be
operated at the maximum
linear power output possi-
ble for the applied collec-
tor voltage, or if it is desired
to operate the amplifier at
reduced power, the collec-
tor voltage should be re-

Coil Construction Details
RFC1 10 turns #22 on 270-Ohm, Y2-Watt resistor
RFC2 13 turns #22 on T50-6 toroidal core
L1 Y2 turn #16, approx. 172"
L2 4 turns #16, 1/4" i.d.
L3 Curved wire, #16, 11/4" long
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Fig. 4. MRF238 mounting details.

duced. Linear operation at
4-Ampere dc input is shown
in Fig. 3.

The amplifier was built in
asSu’"xX3"xX2%"” minibox
on double-sided epoxy
glass PC board. The circuit
lands were etched, but
islands of PC board epoxied
to the ground plane would
serve as well. Be very cer-
tain that the capacitors that

make up C5 are soldered
with short leads as close to
the transistor body as possi-
ble. Connect the ground
plane on both sides of the
board with eyelets or wire
running through the board
and solder on each side. A
heat sink is necessary. My
heat sink has 35 square
inches of radiating area and
it seems to be just satisfac-
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tory. A larger one is recom-
mended.

The mounting of the
MRF238 is very critical (see
Fig. 4). Careless technique
will result in a destroyed
transistor if stress is placed
on the leads. Mount the
transistor seating plane
with very good thermal
contact to the heat sink
The thickness of the case
metal and the PC board
must not be greater than
120 inch. If it is, the tran-
sistor leads will be forced
up, putting a strain on the
transistor cap. On heating,
the bonding material will
fail and you will be out buy-
ing a new expensive tran-
sistor. If the PC board and
case thickness together is
much less than 120 inch,
you may want to mill out
the heat sink as in Fig. 4(b)
so the transistor leads will
not be bent down when sol-
dered to the PC board. Do
not solder the leads betore
tightening the stud mount-

ing nut. Do not hold the
transistor leads while tight-
ening the nut. Do hold the
transistor securely by the
wrench flat on the end of
the stud while tightening
the nut. Only after the
mounting nut has been
tightened carefully may
yvou solder the leads to the
board.

The MRF238 Motorola
transistor is available from
Ramsey Electronics and
Semiconductor Surplus,
both 73 advertisers. B

References

1. Charles F. Clark AF8Z, *'Solid-
State Linear Amplifiers,” Ham
Radio, January, 1980, p. 48,

2. D.J. Lynch WAMNW, “Build a
2-Meter Power Amp,"” 73 Maga-
zine, November, 1977, p. 96.

3. Motorola Semiconductor Prod-
ucts, Inc., Box 20912, Phoenix
AZ 85036;

AN546—Solid-state linear am-
plifier design. '
AN555—Mounting stripline-op-
posed emitter (SOE) transistors.
ANT91—A simplified approach
to VHF power amplifier design.

The Model 7600A

- The Model 7600A Satellite Receiver is the new look from Gillaspie. State
of the art technology. Distinctively styled. The successful integration of
the most sought after high performance characteristics and ease of opera-
tion capabilities. Attractively packaged. Affordably priced.

A classic in its own time. From Gillaspie, of course.

« FULL FREQUENCY tunable

audio

» Reception 3700 to 4200 MHz
« Built-in video modulator

The Model 7600A Satellite Receiver System Package comes with its an-.

tenna mounted Image Reject Mixer (Down Conuerter), built-in uvideo.
modulator, 100° of RG59-U cable and 100° of Belden DC cable with con-

PRICE (wa.|

Hﬂ'—ﬂ-ﬂlﬂ
BogEags

» Simplified channel tuning

« Improved video sensitivity

nectors insialled.
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365 San Aleso Avenue, Sunnyvale, CA 94086 (408) 730-2500
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Microprocessor Controlled

I The ultimate in communications
Mmf versatility, the Drake Theta 9000E
provides complete transceive cap-

BN ..ty of CW (Morse Code), RTTY
(Baudot), and ASCII. A full computer RS232 interface,
cassette tape storage port, selective calling feature

with answer-back, light pen graphics, printer inter-
face and word processing software are all standard.

Seven large 256 character memories are backed up
with battery power so there is no need to reload infor-
mation with each use. Memories may also be parti-
tioned providing up to 29 separate storage locations.
A type-ahead buffer of 3120 characters makes it easy
to compose your response while still receiving.
Operator controlled scrolling permits review of up to
10,720 previously received characters. Line length is
selectable at 40 or 80 characters, your choice, and all
mode and speed indicators are
displayed on the screen for in-
stant status recognition. The
9000E has 3 tone groups and 3
shifts which are all keyboard
selected.

You won’'t buy any other communications terminal
once you have studied all the advanced operating
convenience built into the Drake Theta 9000E. It's
complete.

B ///////%/

I3 The Drake Theta 550 is a compact
MEEH rezeiv&?jnly cun;mtunigati?}gs Etermineg
and is designed to demodulate an
< L display the three most popular over-
the-air modes of data communications: CW (Morse
Code), RTTY (Baudot), and ASCI|. Any standard TV
monitor can be used.

A full-featured microprocessor controlled unit, the
Drake Theta 550 has selective calling, battery
backed-up memory, audio monitor, and informative
L.E.D. tuning indicators. There is also interfacing to
permit the addition of a dot matrix printer for “hard”
copy and a keyer paddle input to permit CW
transmission with full iambic operation.

CW automatically tracks over a speed range of 5 to
50 words per minute and RTTY modes offer nine
selectable standard speeds of transmission. 12 volts
DC is required.

This unit is ideal for shortwave listeners and hams
who have been missing the increasing volume of
data communications over the air.

plied.

LA7 Line Amplifier

Line output, input levels as low as 15 mV rms (47 kilohm) will result in an output of
1 mW nominal into a 600 ohm balanced line. Output level adjustable by internal pre-
set level control. Interfaces low level audio to RTTY terminal unit or phone line that
requires a 600 ohm balanced/unbalanced input. One 36" phono to phono cable sup-

R.L.DRAKE COMPANY

‘{#

540 Richard St., Miamisburg, Ohio 45342. USA
Phone: (513) 866-2421 = Telex: 288-017
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Larry Franks N7BCZ
24001 SE 103rd Street
Issagquah WA 98027

The Frugal Floppy Bazooka

This 2-meter antenna coils up into a small package,
but it shoots a straight signal.

Annther 2-meter anten-
na for your handie-
talkie? You bet! When you
combine low cost, portabil-
ity, and reasonable gain as
this antenna does, it is well
worth covering the subject
again. The design of this
gain vertical was inspired
by the excellent article by
W1IS in the May, 1981, is-
sue of 73 Magazine. One of
the current-distribution
charts reminded me of the
“bazooka” coax-todipole
decoupling scheme which
uses a grounded sleeve in
H‘E::‘E.;E PLASTIC

COVER anND
BRAID

CENTER
CONDUCTOR

_1L

APPROX |T'

i

BNC HALE ad
OR OTHER

place of radials, and the
“floppy bazooka” was
born.

Construction

My prototype antenna
was assembled from RG-
58A/U (with the stranded
center conductor), which is
(a) very flexible and (b) what
| had on hand. | started with
about 20 feet of the cable
and terminated one end
with a BNC male to match
the connector on my HT.
The next step is to remove
approximately 34 inches of

PRUNE T0 _ RG-iT4 A
> RESOMANCE LS

[ ABOUT 19 /2"

BOTH
‘s CONDUCTORS
i SPLICED

TAPE AFTER
SOLDERING (IR
BRAID

g ir2"
OF BRAID

TAPED, 8O
COMNECTION

Fig. 1. The tloppy bazooka.
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the outer cover and braid
from the loose end of the
coax, leaving about % inch
of braid exposed and the
center conductor intact.

Why 34 inches if a quar-
ter wave at 146 MHz is
about 19 inches? Because |
had to compress the braid
slightly, increasing its diam-
eter and decreasing its
length, to slide it over the
feedline. After doing so, |
carefully soldered the %
inch of exposed braid on
the feedline to the braid
sleeve, taking care to not
melt the center conductor
dielectric. | provided as
much coverage as possible
with the braid splice.

| covered the splice with
heat-shrink tubing, al-
though electrician’s tape
will do fine. Pull the braid
down snug on the feedline
and now measure the 19V
inches you expected, from
the splice just covered to
the lower end of the sleeve.
| found this dimension to be
very noncritical, but the
shortening with compres-
sion varied from sample to

sample of coax, which is
why | started with 34 inch-
es! After cutting the sleeve
to length, | secured the end
to the feedline in the same
way | covered the splice.

Testing

The first test | made was
with an ochmmeter: check-
ing at the BNC end for a po-
tential short. Don’t trust the
ability to receive a full-qui-
eting signal as proof of prop-
er wiring—1| live less than
a mile from a local repeat-
er, which breaks the
squelch on my HT fine with-
out any antenna plugged in
at all!

After avoiding the
“smoke test,” it was time to
prune that 34-inch center
conductor to resonance.
My first cut was to 20V
inches, and out came the
swr bridge. One quarter of
an inch at a time, | marched
up the band —on low power
and avoiding repeater in-
puts, of course. | found that
the antenna would give bet-
ter than a 2:1 swr over
about a 1.5-MHz range,



with 19% inches hitting 146
MHz on the nose.

| wasn’t thrilled with that
bandwidth, so | opted for a
simple modification: a
“thicker” radiator. | started
with a 20-inch piece of RG-
174/U, with the center con-
ductor and braid shorted to-
gether where they are

spliced to the center con-

ductor of the RG-58A/U and
shrink tubing again covering
the evidence. After the same
pruning procedure, this
came much closer to my ex-
pectations, covering the en-
tire 144-148-MHz band
with a worst-case swr of
1.8:1.

Use

| attached some 1/8-inch
nylon cord to the top of the
center conductor with two
small wire ties, and the in-
stallation problem of a non-
self-supporting antenna
was solved. The antenna
can now be suspended
almost anywhere. Bear in

mind that it has a very low
angle of radiation and must
be kept quite vertical to
take advantage of its gain
characteristics. | chose the
17-foot length of feedline as
a reasonable trade-off be-
tween losses and the ability
to put the antenna in better
(higher) places. The antenna
and nylon “mount” bundle
neatly into a tiny package
hardly larger than my HT,
making it an ideal traveler’s
antenna.

My comparison of the
floppy bazooka's perfor-
mance to other antennas
was not rigorous, but very
satisfying. It significantly
outperformed my V-wave
ground plane in fixed-sta-

tion use and incredibly
outperformed the rubber
ducky.

The floppy bazooka is
cheap, easy to build, and
works very well. It also
lends itself well to modifi-
cation and experimenta-
tion. Try it!

15 Meter Mobile CW & USB

START YOUR DAY ON A GOOD KEY!!
WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ,
KL7JFV, EA7EU, NN3Sl, DJ8BRR, DLOBBC,

USB6AK, JA3JMP, PY2-CPQ, FOB8GW, KM6FF,

COMMUNICATIONS DIVISION

/
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(We Speak Your
Language.)

Backed by over 54 years of experience, Harvey
continues to offer the broadest selection and finest
service available for the amateur radio community.
This experience has taught us that the ham needs
special treatment and that is why Harvey has estab-
lished a special division dedicated to the needs of
the U.S. and foreign ham alike.

- One thing is for certain. A ham will never get the
run around from Harvey. If we don't have something
In stock, we say so and will order it for you—or—tell
you where to get it. However, we are sincerely dedi-
cated to the ham community and, as a result, our
expansive in-
ventory means
that, more than
likely, we will
have what you
are looking for
in stock.

ICOM IC-720A

Yaesu FT-One IR e

AEA

Alliance
VK2BD GEEM OK Antenna Specialists
OA4ARB G3BRW ARAL
A f
W"AW i - _..._._L_._._-.-.-_—.-.— S Eenﬂhﬂf
B& W
C.P.ES K.D.K. Santec
Centurion Larsen System One
C.D.E McKay Dymek Telex Hygain
Cushcralt M.F.J Tempo
Daiwa Midiand The Tuned Antenna
Digimax J. W. Miller Trilectric
R.L. Drake Mirage VoCom
Gotham Antennas Wm. M. Nye W.S. Engineering
Grundig Regency Yaesu
: ’ - H.M. Electronics
High 10W (PEP) low 2W (PEP): VIFO tuning: noise blanker: s
fine-tuned SB, KHz +CW off-set; digital frequency Kantronics

counter, 13.8V dc @ 3A, negative ground; L 95" xW 9~
#H 25", weight (2.3 kg) 5.7 Ibs.; mobile mounting bracket.

CALLTOLL FREE:

1-800-223-2642

Ask for Dou “Joe” Chin—KBZ2MU

HARV/ENS

SOON NEW
L IGHTLY AHEAL 10-160 METERS

JEIS T

DLR. INFO. & ORDER, CALL
1275 N. GHOVE &T.
ANAHEIM, CALIF, 92806 (714) 630-4541
NOTE: Price, specilicalions
notice and obhgahion

subject to change withoul

-\.II'_\
e Al

25 W.45th St., N.Y., N.Y. 10036 (212) 921-5920
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We feel a novice student has enough to
learn without immediately diving into antenna
construction. Our new novice antenna is
fully assembled and covers all the novice
bands and beyond. One of its better features

-

(NOT TO SCALE)

FEATURES:

e 118 feet long

» Heavy Copperweld" construction

100 feet of 450# test Nylon rope included
Waterproof center connector with female coax fitting

No antenna tuner needed

2 KW PEP input rated (750 W on 21 mHz)
Retunable when you upgrade

Installs as low as 25 feet

Average Bandwidths for 2:1 VSWR:

80 meters = 200 KHz plus

40 meters = 125 KHz

15 meters = 600 KHz plus

10 meters = 700 KHz plus

is the price. (At last glance the competition
wanted $123.50 for their fully assembled
antenna with coax fitting that covers the
four novice/tech bands.)

DE‘-

n\\l 2 69

ALL PRICES ARE UPS PAID CONTINENTAL USA

Available at your favorite dealer or order direct from:

Van Gorden Engineering
P.0. Box 21305 « South Euclid, Ohio 44121

Dealer Inquiries Invited

The TU'WOA with improved |rCU|’rry

;1-1/\/'\/ \ f ““the TU-300 is the only 300 baud terminal unit offered in kit or wired

300 baud communications rate

crystal controlled AFSK with downshift CW ID
autostart motor confrol with AC outlet
remote operation

high quality commerclal construction

modular design with steel case for RF shlelding
Indlcator type push-button switches

separate send and recelve "reverse shift’ confrols

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

oscllioscope tuning outputs

easy to tune multipole active fliters

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

optional 20 and 60ma optically Isolated loop supply
simple kit construction - no Instruments needed for alignment
with AFSK Installed

Flesher Corporation

507 Jackson - PO Box 976 « Topeka Kansas 66601

L I B N
L N B BN

Send for our 1983 Catalog
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DO ANTENNAS WORRY YOU?



SCR 77 FM REPEATER
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-
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-

mu“"——lluliﬁ.h
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15 or 30 Wt. Xmtrs.

Includes: ®0.3 uV Rcvr. 8 Pole IF Filter
® Crystals—high stability .0005%

® Local Mic

® Your Call programmed into |IDer

@ Provision for Auto-Switchover to Btry. Pwr.

@ Built-in 115/230V AC Supply; basic Panel Con-
trols, Spkr., LED Indicators

If you're looking for a new Repeater, but you real-
ly don’t need (or can’t afford) all the features and
options on our world famous, ‘Super Deluxe’
SCR1000/4000, then our new economy line of
SCR77 Repeaters is ideal for you!

These new Repeaters maintain the quality of design, com:-
ponents and construction which made Spectrum gear
famous. However, all of the ““bells & whistles" which you may
not need or want have been eliminated—at a large cost sav-
ings to you! The SCR77 is a real “workhorse" basic machine
designed for those who want excellent, super-reliable perfor-
mance year after year — but no frills! ('PL’, 12 Pole IF Filter,
Front End Preselector, and a 30Wt. Transmitter are the only
“built-in” options available; but Autopatch, Remote Con-
trol, and other equipment can be connected via the rear
panel jack.)

Now located in our new, larger plant! Thanks for
your 8+ years of support!

TRANSMNT ANY

b 2

mEEE AT

ooEm gipAaRLE

r-‘.": LI ————

Of course, if you do want a full featured/super deluxe

repeater, with higher power and a full list of available ‘built-in’
options, then you want our SCR1000 or 4000 “Dream
Machine'. These units will continue to be available for those
who want ‘The Ultimate in Repeaters'.

SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no 'plug-in’ ID board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.

57T

SPECTRUM COMMUNICATIONS

- See List ol Advertisers on page 130

1055 W. Germantown Pk, S12 ® Norristown, PA 19401 @ (215) 631-1710 @ Telex: 846-211
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George L. Thurston 11l WAMLE
2116 Gibbs Drive
Tallahassee FL 32303

Taking It Higher

e ————————————————————————————————————————————————————————————— e

Raising a repeater’s antenna Is the way
to wider coverage, right? Wrong.

hen it comes to re-
peaters, higher is
better! Right?

Not necessarily. It de-
pends on what you want to
accomplish.

Sooner or later, every re-
peater organization in the
country gets the urge to
move the repeater antenna
up to twice as high as it al-
ready is, to improve cover-
age. Most of the time, it
does improve. Every once
in a while, though, some un-
expected glitches result.

The Tallahassee Amateur
Radio Society went through
the process of moving from
a downtown site with an an-
tenna elevation of about
350 feet to a new commer-
cial tower near the edge of
town with an elevation of
800 feet above mean sea
level (MSL). Sure enough,
coverage was considerably
extended. But sure enough,
there were several surpris-
ing developments. What
happened, and why, makes
an interesting case study.

We knew from experi-
ence that the downtown

site gave us an effective
coverage range of about
thirty miles in all directions
over fairly mild terrain.
South of the city, the
coastal plain stretches
away to the Gulf of Mexico,
flat as a pizza, with an ele-
vation of about 50 feet
above MSL. But right in the
middle of the city the ter-
rain rises abruptly at the
limestone scarp which, a
few million years ago, was
the coastline when sea
levels were higher than
now. These hills rise to
elevations of 150 to 230
feet, with an average eleva-
tion of perhaps 175 to 200
feet above MSL on any
bearing in the northern
semicircle centered on
Tallahassee.

What would happen
when we moved from 350
feet to 800 feet? Would we
be able to work 75 miles?
100 miles, as some mem-
bers predicted?

The visual line-of-sight
distance from an antenna
to the horizon is expressed

by the formula R=vV2H,
where R is the range (or
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radius) in miles and H is the
height in feet of the anten-
na above average terrain. It
is the basis, in commercial
antenna engineering, for
computer calculations of
the antenna’s performance,
cranking in corrections for
such things as absorption of
radio energy by foliage and
buildings, shadowing by
hills, and the fact that radio
signals can nearly always
be heard beyond the visual
horizon.

Without benefit of a
computer, | modified the
formula based on empirical
observations of repeater
performance in actual
operation. The formula is
intended to be an approx-
imation, not a precise
prediction. | cranked in a
number of assumptions
about ham radio which do
not apply to commercial
and public safety services.

For example, most ama-
teurs are willing to settle for
less than 100% reliability
over a given path. And most
of us are willing to accept a
noisy signal if it is still read-
able. The modified formula

turned out to be:

R=v25H.

Applied to our down-
town antenna site, it pre-
dicted a contour which
agreed well with our experi-
ence with the repeater.
Here it must be said that a
number of other assump-
tions also must be made.
For example, we assume
that most mobiles will use
about 15 Watts output to a
quarter-wave whip, that
they will be in motion, that
they will have little or no ig-
nition interference, that
they have receivers with a
sensitivity of half a micro-
volt or less for 20 dB of qui-
eting, and that the ambient
acoustical noise in the mo-
bile will be fairly high.

The critical parameter
was defined as the point at
which “practical communi-
cation” through the repeat-
er becomes possible be-
tween a mobile at the fringe
of the coverage and a mo-
bile or fixed station located
within the full-quieting con-
tour of the repeater. In ef-
fect, this boils down to:
“Can | use the repeater to
get useful information on



road directions or weather
conditions?”

Once the repeater was in-
stalled in the new location,
| began collecting data by
the simple expedient of
working mobiles as they
passed through the area
and noting their positions
when effective practical
communication became
impossible. Each such ob-
servation was noted on a
large scale map (half an
inch per mile) as a big red
dot. Eventually, each of the
roads into town became
plastered with dots which
sometimes covered several
miles of road. These
“smeared’’ observation
points resulted from the
variations between obser-
vations. One mobile might
be using 25 Watts to a
5/8-wave whip. The next
might be running only 10
Watts to a quarter wave.
Another might suffer severe
ignition noise on reception
or his receiver might be
“hot” or slightly “deaf.”
Propagation conditions
might exert some influence
from day to day. The final
point on the road was cho-
sen at about the middle of
the “smear.”

The results of the tests
were plotted on a map, with
the observation points on
the highways being con-
nected by a smoothed line,
Circles, also centered on
the repeater site, showed
the 40- and 50-mile radii.
The formula predicted an
effective working range of
44 miles, disregarding ter-
rain effects.

The interesting distor-
tions of the working con-
tour are almost entirely the
result of terrain. A peculiar
flattening in the northwest
quadrant results from a
ridge of hills along the east-
ern bank of the Apalachico-
la River. Mobile signals al-
most “wink out” when they
drop over the crest of the
hill into the river flood
plain. The southern semi-
circle bulges outward be-
cause the terrain in that sec-

tor is substantially lower
than Tallahassee and is
dead flat coastal plain. The
Gulf coast itself cuts off the
bottom of what would be a
rough circle. No observa-
tions were taken from boats
in the Gulf. | suspect that
the contour would bulge
outward in that sector be-
cause of the high conduc-
tivity of the salt-water
ground.

One unexpected side ef-
fect is that the repeater
signal in the city of Tal-
lahassee is not strong
enough to quiet fully most
mobile receivers. A possi-
ble reason is that the anten-
na is designed to provide
some gain and it does this
by taking energy away from
the upper and lower hemi-
spheres of the radiation pat-
tern and concentrating it
around the “equator.” The
antenna is so high that most
of the city lies in the de-
prived cone directly below
it. The favored lobe of
radiation widens gradually
as it goes away from the
tower, and at 10 miles or so
the signal at ground level is
quite strong.

Another unexpected
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Fig. 1.

the strong northeast lobe,
our signal was nearly as
strong in Valdosta as the
Valdosta signal was!

In urban areas, it is en-
tirely possible to cover so
large a ham population that
the traffic load on a repeat-
er becomes unacceptably
high unless access is re-
stricted in some way. When
contemplating a repeater
on a tower at 2,000 or 3,000
feet above average terrain,
it may be desirable to
choose a site considerably
distant from any expected
concentration of ham sta-
tions. Otherwise, the area
deprived of signal by the
antenna gain effect may
become a real problem.
The effect is greater on
UHF than on VHF.

The Stone Mountain re-
peater near Atlanta, for ex-
ample, covers Atlanta and
most of the surrounding
country like a blanket, but
it is located about twenty
miles east of the city itself.
Repeaters located in the
Great Smoky Mountains of
Kentucky, Tennessee, and
northern Georgia cover

problem arose in early work
at the new site. We tried to
use the top antenna at 800
feet for receiving and a
side-mounted antenna at
485 feet for transmitting.
Reflections and other ef-
fects resulting from the
tower, guy cables, and
other factors produced a ra-
diation pattern which was
pulled in strongly to the
west and had a powerful
lobe to the northeast with
an effective range of nearly
one hundred miles in the fa-
vored direction. We solved
the problem by using the
top omni antenna for both
transmit and receive.

The repeater is on
146.31/.91 MHz, and in this
area we have very little, if
any, co-channel inter-
ference unless there’s a
strong band opening. For a
few days, we experimented
with a 146.16/.76 machine
on that tower. The results il-
lustrate one of the prob-
lems which go along with
great height. Mobiles trying
to bring up the Valdosta,
Georgia, repeater on .16/.76
eighty miles away also
brought up the Tallahasee enormous ranges in their fa-
repeater. And because of vored directions (where
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EAST MEETS WEST

Ceco is now your number 1 source
for all Japanese semi conductors

mountainous terrain
doesn’t block the signals)
and they serve a largely ru-
ral population without the
dense concentration of sta-

___'—_—*_____

terrain losses will not be the
same. However, on any
band, range will vary in
direct proportion to the
square root of the height of

TYPE PRICE | TYPE PRICE | TYPE PRICE tions which might cause the antenna, and it should
ANZ14 77 STK439 341 2SC1675L 10 : f . 1 k
AN24! 71 | TATIN 47 | 25ciere g d8 problems in, say, New York not be difficult to work out
ANITI 54 A - . . : :
ANT150 109 | TAT203 106 | 25C1946A  10.10 City, Chicago, or Los a new H multiplier which
TAT 7 T 5 .
BASY1 37 | TA7205 17 | 25c1066 805 Angeles. would give reasonably ac-
BAS3S 82 | TA7222 '68 | 25C1969 b+ It should be keptinmind, curate results on, say, 50,
BA1320 67 UPC566 24 25C1870 a7 -
BA1330 74 | UPC1025 1.84 | 25C1971 2.25 when trying to apply our 220, or 450 MHI-
o et pEedi 4 e BT rule-of-thumb range for- Clubs which put up re-
e o et -l s 3 mula to other locations, peaters with wide coverage
g on Ml e [ et il L that terrain is often a much areas should be prepared to
HA1367 89 | 2SA733P 10 | 25C24588L 08 bigger factor than it is in welcome and to serve many
HA1388 182 | 2SAvoéay o8 | 55¢2450 " Tallahassee. The formula itinerant mobiles travelling
HA1 ;
HA1397 163 | 2SA1048LY 15 | 25C2548 " i1 g bl h otk h
Eﬂ’ﬁg 1:3 ggg}ﬁ 253 §§Eﬂ§§'“ "'EE will give reasonably ar::- through the area w+ 0O may
LA4030 90 | 25C940 88 | 25C3019 139 curate results only when it frequently be more interest-
A4031 90 25C945 (4]:] 21 8.35 . ' . . '
[A4032 9 | 25CO45A0 08 2 8Ga022 12.49 IS a_;::phed' to one particular ed in wurk:r_lg each other
LA4101 86 | 25¢1165 s | ot radius using the “average than in working locals. Re-
LA4420 '% | 2861 728 | 2exiiraR - terrain elevation”” along peater groups that want to
TR0t Pl (Wb Sl B b =2 that particular line. A communicate among them-
b il el et SRl R 55 repeater in lowa may well selves for rag-chew, emer-
Ceco is also your largest source for semi conductors have an almost cllrcularsqt- gency, or ntl't.er purely local
including RF transistors, RCA SK replacements, tern. A repeater located in communications purposes
RCA MRO, ECG's & GE. Take advantage of CeCo's Caldlfurma or West Vlrgln':a ﬁhm_jld give serious consid-
money saving prices and off the shelf service. is likely to be a totally dif- eration FD using a lower an-
Remember Ceco For All Your Tube, Video and CCTV Requirements ferent matter. The' formula tenna site or a ‘ closed re-
Catslog on Request > is not applicable directly to peater operation using
R T T T E T g T TETW repeaters on bands other some form of restricted ac-
Telex: TWX 235125 Cable Address: Ceco Tube
ll'lll AVENUE X » BROOKLYN, H."I"-1:I23; ' thﬂn two meters bEEﬂUSE‘ CESS‘-

AT LAST!

This service will be available nationally. Lab tested & time proven

modifications professionally installed in your amateur Handy-Talkie 2M,

220, 440, MH2 transceiver by Henry Radios warranty technicians
(KNOWN AS "A&W PRODUCTIONS")

60,66,75,100 WPM Baudot, 110 baud
ki oY o U~ A ASCIl and 6-60 WPM Morse
« B % @ TR Active filter demodulator with scope
- B S tuning outputs. 170,425,850 Hz shifts
Two page video display with 16 lines of
32 characters per page
Parallel ASCH printer output

L|5T l4m!ﬂ

AT-1100 Receive ;ermiﬁa;l
SPECIAL 39909

Complete set of alphanumeric, punctuation,
and special function keys

200 character text buffer with BREAK feature
10 reprogrammable 40 character message
memaories

1-199 WPM, keyboard selectable

Random code, Intercharacter spacing, Weight
control, Cassette interface

LIST 319%™

MKB-2000 (Morse Only)
SPECIAL s259¢°

* Automatic speed tracking with self
calibration, 6-60 WPM

® Active filters and digital sampling for
increased noise rejection

e (Operates with any TV set

* Two page display with 16 lines of 32
characters per page

LIST *369%

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

Outboard the dip switch! Have it neatly inlayed For TEMPO units the dip switch is iniayed into
into the back cover of your Handy- Talkie making the Push-to-Talk bar. The TEMPO S-15 will
al 32 PL Tones Selectablz-al a moment's hava the dip switch inlayed Mo the back cover

Bowos _ $45 We will nstalla NEW BATTERY BEATER
$25 Got your own PL? Sand it to us with your inyour TEMPO §-1, S-2, 5-4, 8-5 READY 1o
Handy-Talkie unil and we do the professional operate. Your New Battery Beater will use the
inatallation for you same jack as the charger with no new holes and
$55 We will install a new PL and nlay the dip regulation circuils built into unit, Comes with
switeh into the back cover of your Handy-Talkie Clgar Lighter Adapter with internal fuse.

FeACY to oporate, dyin CONTACT AW PRODUCTIONS FOR SPE-
Send us your Handy-Talkie unit and a check or CIAL MODIFICATIONS YOU MAY WANT
money order plus $3.50 for shipping and hand- TO HAVE DONE. WE SPECIALIZE IN THE
fing payable to AAW PRODUCTIONS, INC. TEMPO HANDY-TALKIES.

WE ARE AN OFFICIAL “TEMPO™ REFAIR STATION
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY
ORDER TO:

PRODUCTIONS -+

Santa Monica
California 90405 [213) 828-9310

SPECIAL %299°°

Special prices
effective thru
December 31, 1982

Send For
Free Information

Add $5.00 per unit for shipping U.S.A.

IDCMJELECTRONICS, INC.

787 Briar Lane, Beloit, Wis. 53511
(608) 362-0410
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ALL YOUR GEAR AT YOUR
FINGERTIPS IN A CONVE-
NIENT CONSOLE DESK

Requires only 60" corner space
Formica desk top and shelves
Shelf height adjustable

Solid maple legs

$495.00 check or M.O,

Shipped freight collect

Allow 30-45 days delivery

Send for detailed brochure

| CQ PRODUCTS

8280 |anes Ave

Suite 137-1700
Woodridge, IL. 60517

(Chair and equipment nol incfuded)
Weight of table is 250 Ibs.

152

Put Your Computer

: “On-The-Air"

The Inter face““
Sugg. Price $189.95

Your personal computer becomes a complete CW/
I RTTY/ASCH send and receive terminal with The Inter-
face linking it to your transceiver.
If you own an Apple ll or Apple i Plus Atari 400 or 800,
I TRS-80 Color Computer, or VIC-20, 'I'I'le Interface wili
put your computer "On-The-Air",
Software for each system features split screen dis-
l play, buffered keyboard, status display, and message
ports. Attach any Centronics compatibie printer for
I hard copy. Software is available, on diskette for the Ap-
ple and program boards for the others, at an additional
Cost.
' Apple TRS-80C

diskette board board board
$29.95 $49.95 $49.95 $59.95

See The Interface at your authorized Kantronics deal-
er, or contact:

Atari VIC-20

K< Kantronics

(913) 842-7745 1202E.23rd Lawrence, Kansas 66044
N T e ) O e e R

»~See Lis! of Advertisers on page 130

HI-Q BAL%IN

HI-Q

s Small hightweaight and
wealherproot Balun
e 11 Impedance talw
v tull legal power and more
s Hemns :
s With SO 239 connector
only $12.95 T

HI-Q ANTENNA
CENTER INSULATOR

IG’/Q
7}1‘

$6.95 W T .
HI-Q ANTENNA

END INSULATORS

Rugged. lightweight. injec

tion molded o! top gqualily
matanal wiln mgh gielec
tric qualities and excellent
weatherability. End insula
tors are constructed in a
spiral unending fashion to
Derrrm winding of loading

oils or parhal winding for
IL.I"1E-: traps

l-l:l-'ll Ji.d
$4 905 -
WITH IO
PRICE WITH CENTER
MODEL BAMNDS LENMGTH -0 BAL Lk INSLALATOR
Dipadkes
L BO.75 130 53195 $2795
D-40 40,15 33 2895 2495
D-20 20 33 27.95 23.95
D-15 15 22 26.95 22.95
D-10 10 16 2595 2195
Shorened dipoles
SD-80 BO.75 a0 3595 3195
SD-40 40 45 32685 2895
PaiElig! Sippoles
| PDBOI0D 8040201015 130 4305 3995
PD-4010 40,20.10,15 66 37095 3395
PD-8040 80.40,15 130 39.95 35.95
PD-4020 40.20.15 BE 33.95 29.95
l]'rp-nll ahorignery enly  LEmne B g lpded n 5!3- el g
S-80 B0 75 $11.95 pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer-
amic Insulators, 100 nylon antenna support rope (SD
| models only 50) rated for full legal power. Antennas

may be used as an inverted V and may also be used
by MARS or SWLs

Antenna accessories—3vailable with antenna orders
Nylon guy rope 450# test 100 feet $4 .49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S0-239 coax conneclors A5

All prices are postpaid USA 48
Available at your tavonite dealer or order direct from

Dealer Inquiries Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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OVER 70 BRANDS

Py IN STOCK
Ry e

CLOSED

SUNDAYS,
HOLIDAYS

MON, TUES, WED
9:30-6:00 PM

THURS, FRI.
9:30-8.00 PM

Full Service Shop «Spectrum Analysis =Antennas
New and Used Equipment *CW-SSB-FM. Etc. = Towers
FCC Study Guides «Code Tapes =Books =Accessories

Specialists in Amateur Radio,

Short-Wave Listening
And Contemporary

Electronic Gear.

SAT.. 9:30-3:00 PM

1009 GARFIELD ST. OAK PARK, IL. Eﬂ:lﬂ-l

[ SPECTRONICS " 4¥i

i

150-200mw| 25W  [2C025-200 mw
15W |20-25w | 2co2s-2w
1.5W |45-50w | 2c050-2w .
1.5W |80-90w | 2C100-2/25 3
ow-sw | >3ow | 2co02s-2w 5
ow-sw | =sow | 2coso-2w
| 2w-sw |>100w | 2c100-2/25 |
1ow | 100w | 2c100-10/25
25w | 100w | 2c100-2/25 |
osw | 100w | 2c100-10/25 | h

L ——

1/4 wave

kel

.J EEF' i)

- Each model has a front panel s
you go "barefoot” for short hauls, plus nn‘“

mode you're
in. Full 10 MHz bandwidth gives you vir-

%Ml&vﬂ-—-ﬁoﬁﬂﬂiﬁw a

much more talk-out power {
itch to let

L.E.D. indicator to show the

tually unchanged power across the entire
2-meter band. High efficiency design holds
down generated heat, low input VSWR
saves battery drain by your radio’s final
amp. Use the chart to see which VoCom
Power Amplifier gives you the power out
you'd like from the power that you now have.

Power Pocket™ Mobile Ampllilorfc:hlrgﬂ
— Simply plug in your lcom IC-2A(T) and
you have a 25W synthes.zed mobile rig —
take it out again, all charged and ready,
when you want hand-held operation. Ac-
cepts any IC-2A version. Delivers 25W RF
output, 22W audio with 4" speaker to
overcome road noise. Charge pocket
accepts all lcom battery packs, has inde-
pendent charging switch,
preamp makes Power Pocket compatible
with any mobile microphone and with
lcom speaker/mic.

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

Spring-loaded 1/4 wave antenna and 4"
stubby duck also available. See your favorite
amateur radio dealer.

YoCom

PRODUCTS CORPORATION
65 East Palatine Road

Pruspet:t Heights, ILBDﬁ?IJ
{312] 45&—3530 o

“battery saver” mode to 25W. nm-.

: hilaq:ur hase you can use that to drivea
-cmpacn 12V power amp from VoCom for

' chart),

indicg’:ﬁr Mic

|

Announcing

NEW AUTOPATCH

PRIVATE PATCH

Introducing Private Patch. A giant step
forward in non-sampling Autopatch/
Interconnect technology, capability and
standard features. Our revolutionary
new techniques of audio and digital
signal processing offer several
advantages over conventional sampling/
scanning type Autopatches: 1. The
annoyance of continuous squelch tails

Is totally eliminated. Makes
conversation much more natural and
enjoyable. 2. In addition to superb

simplex capability, operation through
repeaters is made possible. 3. The only
connections made to your base
transceiver are to microphone and
speaker jacks. NO |INTERNAL
CONNECTIONS OR MODIFICATIONS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater
for extended range. CW |ID makes your
Autopatch legal, and alerts you to
incoming calls when ringback is turned
on. Channel monitor logic precludes
ringback transmission if channel is in
prior use. Eliminates accidental
interference. Five digit owner
programmable access code and
operator/long distance Inhibit switch
assure security and protect your phone
bill. Positive control is assured by
Private Patch logic functions. A fully
digital timing approach eliminates all
Timing adjustments. Three/six minute
timer shuts down Private Patch if you
drive out of range. Resettable with reset
code for additional talk time as
required. Self contained AC supply.
Modular phone jack and modular phone
cord provided. All electronics contained
on one high quality glass circuit card.
Private Patch contains 42 integrated
circuits and 16 transistors. Send for
additional Iinformation. Compare our
features. (State callsign when ordering.)

Special Factory Direct
Introductory Price

1 YEAR WARRANTY
489

Postage Paid

PHONE: (213) 540-1053
AutoConNECT

P.O. BOX 4155
TORRANCE, CA 90510

DEALERSHIPS INVITED

o 130



BARKER & WILLIAMSON

VERTICAL
ANTENNAS

MODEL 370-31

Slim Line Vertical de-
signed for 10, 15, 20 and
40 meters. All traps pre-
tuned. Overall height 21
feet. Can be used with or
without ground radials.
Model 370-33 — 75 meter
add on kit. 75 and 80 me-
ter operation optional with
model 370-33 add on Kkit.
Power rating 1 KW-2 KW
R

MODEL 370-30

Economy model vertical for
10, 15, 20 and 40 meter
operation. High Q factory
tuned traps. Overall height
21 feet. Can be used with
or without ground radials.
Model 370-32 — 75 meter
add on kit. 75 and 80 me-
ter operation optional with
model 370-32 add on kit.
Power rating 1 KW-2 KW
PEF.

MODEL 370-34

Radial Kit. Radial Kit for
Models 370-30 and 370-
31 Vertical antennas. All
necessary wire and hard-
ware for two ground plane
radials. Write for more de-
tails and other antenna
products.

Barker & Wilhamson., Inc

o 10 Canal St
@ Bnstol, Pa. 19007
el 15 7885581

11

~See List of Advertisers on page 130
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RTTY - 50

Basic Terminal Unit

* 60 mA Loop Keying

e PLL Demod w/2 pole filter s7900

e AFSK Generator

Call or write for FREE catalog with over
65 P.C. Boards & Kits.

RTTY - 100

Expanded Version of the Popular
RTTY - 50

* AFSK

* 850/170

e TTL & RS232
e 50 mA Loop

* Loop Supply
e Auto Stan

e 4 Pole Filters
e AGC (80db)

51 8900

COMMUNICATIONS DESIGN INC.

1105 Lehr St. — West Memphis, Arkansas 72301
(501) 735-4568

Surge protection plus master
control for all your equipment

At $79.95, new
Alpha Delta MACC
is  very low cost
“Insurance’’ on your
total investment

Modern solid-state circuitry is
even more vulnerable to that old
bugaboo, lightning. Strikes miles
away can cause damage. S0 can
transient currents from such
common things as electric motors
and fluorescent lights.

But Alpha Delta Master AC
Control Console's 3-stage
automatic restorable circuitry
clips off the power surges and
spikes to provide clean AC power.
its resettable circuit breaker adds
further protection.

MACC gives you control conve-
nience, too. It provides 8 plug-in
"U" ground outlets for your
components—including one "hot”
for a continuously powered appli-

B0 0= = BR B 0

cation such as your clock. Seven
“on/off"” rocker switches let you
control individual components.
And you can turn your entire
system on or off with a single
master rocker switch.

All switches light up when “on”
to confirm system condition.

MACC is tested to |IEEE pulse stan-
dards and rated at 15A, 125VAC,
60 Hz, '1875 watts continuous-
duty total for console. See label
for surge protection limitations.

Get MACC protection. Whatever
the price, It can be the most
important buy you make.

ALPHA DELTA Model MACC Master AC
Control Console $§79.95 (U.S.)

At your Alpha Deita dealer. Or in U.S,, order direct, adding
$4 for postage/handling to check or money order. (Ask
7 for quotes on overseas postage and 240VAC MACC-E with

==

VDE-approved sockets.) MasterCard and VISA accepted.
Ohio resrdents add Sales Tax. Sorry, no C.0.D.'s

ALPHA. DELTADANUNICATIONS

P.O. Box 571, Centerville, Ohio 45459 » (513) 435-4772
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Determine the total wind-load area
of your antennals). plus any

doubt, choose the model with the
next higher capacity. You'll not
only buy a rotator, you'll buy

you expect to do. Now, select the
peace of mind.

for your peace of mind.
matching rotator model from

antenna additions or upgrading
the capacity chart below. If in

Ings
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TFULL LINE AMATEUR DEALER

ol

3

g
o

ICOM IC-720 oy ROBOT 800 5 |
v ABSL ETI07 DRAKE TR7-DR7

ORDER TOLL FREE 1-800-448-9338

FEATURING: Kenwood, Yaesu, Icom, Drake, Ten-Tec, Cubic, Dentron, Alpha, Robot, AEA, Telrex, Astron,
Avanti, Belden, CES, Daiwa, J.W. Miller, Panasonic, B&W, Mirage, Vibroplex, Bencher, Info-Tech,
Universal Towers, Callbook, ARRL, Astatic, Shure, Tempo, VoCom, KLM, Hy-Gain, Larsen, Cushcraft,
Hustler, Mini-Products, Bird, CDE, Rohn, Alliance, MFJ, Bearcat, Telex, Nye, Palomar Eng., Kantronics,
Hayden, Ameco, Collins. Saxton
We provide factory authorized warranty service for most major lines of equipment, and after-warranty
service on all other brands. Write or call for a quote. You Won't Be Disappointed.
We are just a few minutes off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUILDING Warren - K2IXN

ORISKANY, NEW YORK 13424 Bob - WAZMSH
NY Res Call 13151 736-0184 w397 Al - WAZMS|

L

Earme | » oraperts a7
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Hy-Gain broadband vertical
antennas load the new auto-tune solid
state rigs, require minimal space and provide
low angle radiation without the expense

or the problems of support structures.

18AVT/WBS (B0O-10 meters) The most successful vertical antenna
of all and for good reasons. Broadband performance covers the
40, 20, 15 and 10 meter bands in their entirety. Automatic 5 band
switching isaccomplished by mechanically superior, highly efficient
factory tuned Hy-Q traps with large coils for consistent perform-
ance at 2:1 or lower VSWR on 40-10 meter band edges, band-
width on BO meters is approximately 40 kHz with VSWR below 2:1.
A factory tuned matching network for 50 ohms impedance is dc
grounded for lightning protection and reduced precipitation static.
The mechanical integrity of this antenna is so stable that perform-
ance does not change with the weather. The 18AVT withstands
winds to 80 mph (128 km/h) without guying. All stainless steel
hardware is included.

B0 Moty

di) hiprfyery

14AVQ/WBS (40-10 meters) Offers very similar construction and
the same excellent broadband performance as 18AVT over the
entire 40, 20, 15 and 10 meter bands; automatic band switching
with mechanically superior large-coil Hy-Q traps and very low
angle radiation pattern. The smaller, low visibility size also makes
the 14AVQ very suitable for roof mounting. The optional 14RMQ
roof mounting kit includes base piate, mast and radial/guy wires.
All antenna hardware is stainless steel.

21 Mty

18 HTS [B0O-10 meters. 1680 meters with optional loading coil) The
I superb reliability of the 18 HTS is manifest in installations now
over 20 years old. And, with the improvements we made over the
years, the 18HTS is now better than ever. Automatic band selec-
tion is achieved through a unique stub decoupling system which
effectively isolates various sections of the antenna so that an
electrical % wavelength (or odd multiple 4 wavelength) exists on
all bands. For example, outstanding broadband performance on
20, 15 and 10 meters is achieved with an extended % wave colli-
near, On 80 meters bandwidth is approximately 250 kHz at 2:1
VSWR. With the optional base loading coil exceptional performance
is also provided at 1680 meters. The galvanized tower requires no
guying and withstands winds to 100 mph (160 km/h). A special
hinged base aliows complete assembly at ground level and permits
easy raising and lowering. Includes stainless steel hardware
WARC kits to be available.

HF Vertical Antenna SWR Curves

15 Malors

Other Hy-Gain vertical multiband antennas are available though
not shown here. The 12AVQS (20, 15, 10 meter) is similar to 1BAVT
above but with VSWR of 1.5:1 or less on all bands. The 18VS (80
10 meter) comes with a base loading coil and may be instalied on a
short mast driven into the ground. All include stainless steel

hardware. Il

-
|

PHASE FOR GAIN
Any two identical Hy-Gain verticals can be phased for

| excellent gain and directivity. A great system for beam
performance on 40, 80 and 160 meters or for 10, 15 and

10 Maoters

20 meters where space is limited. Send for our free T

FE ST

technical report "Phased Verticals’

i
o

Hy-Gain Verticals that work the worid SiHa: SEWIAVEL SSWOANY

at better Amateur Dealers.

18 HTS 50 (15.2 m)

14AVQ/WBS 18' (5.5 m)

18 AVT/WBS 25 (7.6 m)

TELEX hygain

_as TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So,, Minneapoiis, MIN 55420 U.S A,
Europe Le Bonaparte—Office 711. Centre AHares Pans-Nord. 83153 Le Blanc-Mesnil, France.

.~ See List of Advertisers on page 130 73 Magazine = December, 1982




Steven W. Siter KTWGN
488 Marshall St.
Paxton MA 01612

Dial-A-Frequency

'—5‘

Let your fingers do the walking with this remote control.

Have you ever had a
need to remote con-
trol a multi-channel radio
over a distance but didn’t
want to run a multi-conduc-
tor cable? | have a Heath-
kit® HW-202 two-meter
radio that is located in my
shop which is in a barn
about 150 feet from the

All you need is a spare telephone.

house. | wanted to be able
to use the radio in both the
barn and the house without
moving it. One solution to
this problem is described
here.

The system | developed
allows me to dial up any
one of four channels in my
two-meter radio. This is

done using a standard dial
telephone with a minor
modification for push-to-
talk operation. The tele-
phone is connected to a
controller via a single pair
of wires that can be several
hundred feet long. Several
phones may be connected
to the line, although only

Photo A. Overall view of the remote two-meter dial-up system. The telephone can be
located several hundred feet away from the radio and its controller.
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one may be used at a time.
Of course, the telephone
may be moved about by us-
ing jacks.

I’ll review a little of tele-
phone basics, go into the
development of the system,
talk about construction de-
tails and adjustments, and
offer some afterthoughts
that you may want to in-
clude in your version. Suc-
cessful duplication of the
ideas presented depends on
how resourceful you are, as
some of the relays and
transformers may be diffi-
cult to find.

Basic Terminology

We all use the telephone
every day. It seems to be a
simple enough device, and
on close inspection, it is.
Fig. 1 shows the basic cir-
cuit from the telephone to
the central office. The two
wires that connect these
two locations are a twisted,
balanced pair with a typical
characteristic impedance
of 600 Ohms. Longitudinal
balance describes how
closely each conductor
matches the other along the



route. This becomes in-
creasingly important the
longer the circuit becomes.
The better the longitudinal
balance, the less interfer-
ence occurs from outside
sources such as other tele-
phone circuits in the same
cable and parallel power
conductors.

The telephone set shown
in Fig. 1 is a simplified cir-
cuit, An actual type-500
phone as shown in Photo C
has additional circuits to
match the impedance of
the set to the line and has
additional contacts on the
dial and the switch hook to
short out the earphone
when dialing or when the re-
ceiver is on hook. This
eliminates annoying pops in
the earphone.

Direct current continuity
is a requirement of the cir-
cuit for signaling and to
provide a dc bias current
for the carbon microphone
in the telephone. When you
lift the telephone “off
hook,” the dc circuit is
completed with current
flowing through the micro-
phone. When you turn the
dial clockwise to the stop, a
spring is wound up in the
dial. When the dial is re-
leased, the spring returns
the dial and a set of con-
tacts opens and closes once
for each digit dialed at a
rate of 10 pulses per sec-
ond. Many modern central
offices can respond to 20
pulses per second, so some
phones are so equipped. A
tone-dial phone still re-
quires a dc continuous cir-
cuit to tell the central of-
fice when it is off hook and
to have dc bias for the car-
bon microphone and tone
generating circuits.

At the central end of the
circuit, note the one-to-one
ratio transformer with a
split winding on one side.
This transformer allows the
insertion of dc current and
the picking off of the con-
trol signals while maintain-
ing the circuit balance to
ground. At the same time,
voice and tone signaling (if

OrAL PULSING
CONTACTSINC §

INDUCTION
colL

EARPHONE

TRANSMITTER
(CARBON MIC|

&

SWITCH HOOK

(SHOWN “ON HODK")

TELEFHONE SET

>
SIGNALLING

>

BALANCED, TWISTED
FalR

}vuux:nun
1 TONES

—

i

SPLIT wWINDING
i1 AUDHO TRANSFORMER

CENTRAL OFFICE

Fig. 1. Basic telephone circuit. Note that dc current flows from the central office battery
through the carbon microphone— but only when the switch is “off hook.”
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Fig. 2. Schematic diagram of the dial-up two-meter remote controller.

applicable) are coupled
through to the other side of
the transformer. The capac-
itor shunting the power sup-
ply and relay coil on the
line side of the transformer
bypasses audio frequen-
cies.

The circuit shown in Fig.
1 is the basis of my two-me-
ter dial-up remote control-
ler. | won’t go further into

the operation of the central
office, but if anyone is in-
terested in further study in
this area, Basic Telephone
Switching Systems by David
Talley (Hayden Book Com-
pany, New York NY) makes
good reading.

Development of the Dial-
Up Remote

There are three control

functions that must be pro-
vided in the two-meter dial-
up system: the off-hook
condition, dial pulses, and
push-to-talk function.
These three functions are
provided by relays K1, K2,
and K3, respectively, in Fig.
2. The telephone set itself
must be modified to pro-
vide push-to-talk operation.
More about this later.
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Photo B. The controller with power supply at the rear, stepping relay at the left, K1, K2, and
K3 in the middle, and the audio transformers next to the terminal strip on the right.

When the telephone re-
ceiver is lifted off hook, the
dc circuit is completed
from the 35-volt source to
K2 and to the series combi-
nation of the 12-volt zener
diode and K3. Contacts on
K2 apply 35 volts to K1 and
charge C1 through R1. R1 is
necessary to prevent con-
tact arcing on K2. Now that
K1 is picked up, the 48-volt
source is removed from the
reset coil on the stepping
relay and applied to con-
tacts on K2 which are con-
nected to the stepping coil.
A separate 48-volt source
was necessary because of
the particular stepping re-
lay that | had available.

PUSH 10 TALK

What happens now if the
dc loop to the telephone set
is broken for a fraction of a
second by dialing a “1”? Re-
lay K2 drops out for a brief
period and picks up again
when the dc loop is again
completed. This removes
the 35-volt source from K1
briefly, but the charge on
C1 holds K1 closed through
the diode. The 48-volt sup-
ply is therefore maintained
to the contacts on K2 which
close for the brief time that
K2 drops out. This applies a
single pulse of 48 volts to
the stepping coil, advanc-
ing the switches one step to
position two.

If you were to hang up at

@ 4 [y
TRANSMITTER

— =
€ r—
560
» Ay
TO ORIGINAL
TRANSMITTER |2 uF
CIRCWY PAPER
3

i

Fa
k]

Fig. 3.
tion.

Telephone set modification for push-to-talk opera-
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this time, relay K2 would
immediately drop out. Re-
lay K1 would remain ener-
gized for about one-half
second because of the
charge on C1. When K1 fi-
nally drops out, the 48-volt
supply is applied to the re-
set coil. Because the switch-
es are not in position one,
the reset contacts on the
stepping relay are closed.
The reset coil will therefore
reset the switches to posi-
tion one, at which point the
reset contacts on the step-
ping relay again would be
open.

If we now lift the receiver
and dial, for example, a
three, the switches will ad-
vance to position four and
stay there until we hang up
again. Note that the step-
ping and reset coils never
have voltage applied for
any length of time. They
usually are rated for in-
termittent duty only. Note
also that dialing 12 or 21
has the same effect as dial-
ing a three.

Fig. 3 shows the modifi-
cation for push-to-tak
operation. The parallel
combination of the push-
button, resistor, and capaci-
tor is inserted in series with
the carbon microphone or
at any point in the current
loop, such as the line com-
ing into the telephone.
When the push-to-talk but-
ton in the handset is
pressed, the 560-Ohm resis-
tor is shorted, resulting in a
higher voltage across K2
and the series combination
of K3 and the zener diode.
A zener diode was used in
series with K3 rather than a
resistor so all of the voltage
difference brought about
by pushing the push-to-talk
button would appear across
the relay. The capacitor
shunts the resistor for voice
frequencies,

Relay K3 must be
selected carefully. It must
have a drop-out voltage not
much less than its pick-up
voltage. The unit | used has
a 12-volt coil and is a plug-
in type from an old IBM
keypunch machine. Most
12-volt relays will pick up at
about 10 volts but many
will not drop out once
picked up until the voltage
is less than three or four
volts. The variable resistor
in the power supply (Fig. 5)
is adjusted for proper push-
to-talk operation. You may
want to experiment with
electronic circuits to sense
the push-to-talk voltage
change and which would, in
turn, drive the push-to-talk
relay. Another alternative
would be to run a separate
pair of wires for the push-to-
talk button.

The push-to-talk relay,
K3, grounds the push-to-
talk line to the radio and
switches the 600-Ohm au-
dio from the split-winding
transformer, T1, between
the radio microphone input
and speaker output. Imped-
ance matching is required
on both of these circuits. |
used some small, 120-to-12-
volt (10:1 ratio) filament



TRANS
Rcv
- TRANS
DlaAL 3TPOSITION €)
ACY

) DIAL 2 (POSITION 3)

LA

FROM
CONTROLLER

|
]
1
1
1
l -
=
820 ' s24a
12w | 12w 3
1
0PIV I SOPIY
| AME : I.B.MF"!
]
]

|

e er— =z,
L
100F ;1 IO0WF ==

25V T ) 25V
- -

|

|

]

|

- [:: TRANS

| oy }Dlﬂ.L 4 [POSITION 8)
|

S

i TRANS

| | : : }trlnL S (POSITION &)
| RCV

L]

ALL r 0D
INSi4 CRYSTALS

TO % RELAYS
K& DPOT, 3VDC COILS

Fig. 4. Channel-change circuit located in the radio.

transformers from my junk
box.

The stepping relay that |
used has three switch sec-
tions. It is a C.P. Clare
model A321033 that was
salvaged from an electrical
circuit recloser. One sec-
tion is used to connect the
telephone circuit to the ra-
dio. This allows me to dial
up other devices on other
positions of the stepping re-
lay, such as a weather re-
ceiver. The second section
turns on the power to the
two-meter transceiver. The
third section changes chan-
nels in the radio. Stepping
relays are available from
time to time from surplus
outlets such as Fair Radio
Sales, 1016 East Eureka
Street, PO Box 1105, Lima
OH 45802.

Fig. 4 shows the channel-
change circuit. Two minia-
ture relays are used to se-
lect the appropriate crys-
tals in the Heath HW-202.
The resistors in series with
the relays are necessary
because the relays | had
available have 3-volt coils.
Note that when the step-
ping relay is in position
three, neither relay is ener-
gized. When in position
four, K6 is picked up, when
in position five, K5 is picked
up, and when in position six,
both relays are picked up.

In each case, a different
pair of crystal switching di-
odes is grounded. | discon-
nected the radio switch

grounds from the chassis
ground and reconnected
them to be grounded when
neither relay is energized,
position three. This allows
me to select with the radio
switches which channel will
be selected when dialing a
two. It also allows the radio
channel switches to func-
tion normally when not
connected to the controller
or when the controller is
switched off. The other

three positions are con-
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Fig. 5. Power supply schematic diagram.

nected to the crystals of the
most commonly used chan-
nels.

The power supply, Fig. 5,
is straightforward. A small
amount of 6.3-volt ac pow-
er is required for the chan-
nel-changing circuit. The
36-volt secondary on the
transformer gives about 48
to 50 volts dc for the step-
ping relay. It must be capa-
ble of supplying the inter-
mittent current require-
ments of the stepping relay,
about 1 Ampere in my case.

Dropping resistors are
used to supply a lower volt-

age for operation of K1, K2,
and K3. This voltage should
be relatively hum free as it
is also used to bias the car-
bon microphone. The drop-
ping resistor is made vari-
able to allow setting the
push-to-talk operating
point. Positive grounds are
used as this is telephone
system convention but it
certainly isn’t necessary. If
negative grounds are de-
sired, it is only necessary to
reverse the polarity of C1,
the diodes associated with
K1 and K3, and, of course,
the power supply capaci-

Photo C. Modified telephone set. Note the push-to-talk button in the handset and the
resistor-capacitor combination mounted on the added terminal strip.
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Photo D. Channel-change relay circuit board. The ungrounded side of the circuit pokes

through the plastic filler where the burst encoder push-buttons would be located.

tors and diodes. Power sup-
ply requirements for other
versions will probably be
different depending on
what relays the junk box
and local surplus outlet
may vyield, Switch S1 turns
on the power to the radio
when switching the control-
ler off so that the radio can
be used in a normal fashion.

Construction

As can be seen by the
photos, | mounted all com-
ponents on a piece of
wood. While this method of
construction is simple and
effective, it is not terribly
attractive. | plan to recon-
struct the unit in a 3" X
10” X 17" chassis mounted
on a 32" X19” relay rack
panel. Layout is not critical.

Modification of the tele-
phone consists of removing
the bells to make room for
a terminal strip on which to
mount the added resistor
and capacitor. See Photo C.
The handset must be
changed to a push-to-talk
type (available from Gray-

bar Supply, 345 Harrison
Avenue, Boston MA 02118,
and from Fair Radio Sales,
previously mentioned). The
resistor-capacitor-switch
combination can be in-
serted anywhere in the dc
current loop.

The channel-change
relay circuit board (Photo
D) was etched using a Radio
Shack etch resist pen and
etchant. The board is sim-
ple enough that no fancy
techniques are required.
Foil layout will vary de-
pending on your radio and
the relays you can find. The
ungrounded side of the
channel-change circuit
clips to the wire poking
through the plastic filler
where the burst encoder
would go. This can be seen
in Photo A.

Cables between the con-
troller and the radio should
be only a few feet long be-
cause of the high-imped-
ance microphone circuit.
Run a separate return lead
for the channel-change cir-
cuit. Otherwise, the return
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current will flow on the mi-
crophone cable sheath re-
sulting in transmitted hum.

The 12-volt dc leads
should be fairly heavy to
carry the 2.5 Amperes or so
required on transmit. The
push-to-talk lead goes into
the microphone connector
with the microphone cable.
Make the speaker connec-
tion to the remote speaker
outlet and throw the speak-
er switch on the radio.

The connection between
the telephone and the con-
troller is a single pair of
telephone wires, typically
number 19, | use about 150
feet of ordinary telephone
wire, but distances up to
one-half mile or possibly
more should work. The lim-
iting factor will probably be
getting the push-to-talk re-
lay to operate properly due
to additional resistance of
the phone line.

Adjustments and Operation

The first adjustment is to
set the variable resistor in
the 35-volt portion of the

power supply. Start by set-
ting it for maximum resis-
tance. Then with the push-
to-talk button on the tele-
phone pressed, decrease
the resistance until K3 picks
up. Note the position of the
resistor shaft. Releasing the
button should cause the re-
lay to drop out. If it doesn't,
the push-to-talk relay
you’'ve selected must be re-
placed with a different type
with a higher drop-out
voltage. Assuming your re-
lay did drop out, continue
decreasing the resistance
while pressing and releasing
the button. Note the point
where the relay will no
longer drop out. Set the
variable resistor midway
between this point and the
point where the relay first
picked up.

Setting the transmit level
can be done several ways.
The ideal way would be to
use a deviation meter. Bar-
ring that, connect a VIVM
set for ac to the micro-
phone connector terminals
at the radio. Note the level
range for normal speech
while using the radio’s mi-
crophone. Now disconnect
the microphone and con-
nect the controller. Adjust
the transmit level on the
controller for a similar
range while speaking nor-
mally into the telephone
microphone. A third possi-
bility would be to use on-
the-air reports.

Once you've gotten ev-
erything working, operation
is very simple. Lift the
telephone receiver and dial
a two for the channel se-
lected on the radio switch-
es, a three, a four, or a five
for the specific channels
you've chosen. You'll need
to set the volume for a com-
fortable level in the tele-
phone receiver. By switch-
ing the power supply to the
off position, reconnecting
the microphone, and
switching back to the in-
ternal speaker, the radio is
restored to normal opera-
tion including the channel
selector switches,
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Afterthoughts

If you don’t mind running
extra conductors between
the controller and the ra-
dio, it would be simpler to
run separate conductors for
each channel rather than to
use the relay switching
scheme. The 6.3-volt wind-
ing wouldn’t be required on
the power transformer and
there would be no concern
about transmitting hum
from the channel-change
circuit. Also, more channels
could be dialed.

Some stepping relays
available from surplus out-
lets have more than 20 posi-
tions. All positions could be
used by dialing digits that
add up to the desired posi-
tion minus one. For In-
stance, to step to position
19 you would dial 99",
“80, or ’08".

The output of a dial-tone
generator could be con-
nected to position one of
section one of the stepping
relay.
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You might leave power
connected to the radio at
all times and have a tone-
dial decoder on the audio
output ring a bell. Fellow
hams can then reach you by
using their tone-dial pads
without you having to mon-
itor the channel. Position
one of section three of the
stepping relay would select
the appropriate channel.

Conclusions

I've described a system
that will dial up channels
remotely in a two-meter FM
radio using a standard dial
telephone. With it you can
place as many remotes as
you want at considerable
distance from the radio on
a single pair of wires. It has
been in everyday operation.
I’ve also offered some ideas
for expansion to include
other services. With this
system as a basis, use your
imagination and you can
develop a great system to
suit yvour own needs.
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WHEN YOU NEED JUST
A LITTLE MORE AUDIO

The FASTRAK™ model 2003 audio amplifier
module produces 250 mW of low THD audio.
This transformerless design has a low parts
count and does not require a heatsink.

The model 2003 features a dc-operated volume
control. Output level is selected by changing a
dc voltage with an on-board pot, remote pot
or micro-computer D/A interface.

Pp Low-Z, ac-coupled output drives speaker or
headphones.

P Dc-type volume control assures hum-free
operation without using shielded cable to
the volume control.

P No interstage transformers or heatsinks.

p Compatible with other FASTRAK® modules,
such as the model 2002 sound synthesizer.

P One evening assembly using 3.6 by 1.0
inch pc board and instructions supplied.

P Price: $9.45

Price includes: glass-epoxy, etched, plated, drilled pc board;
instruction manual; postage in U.S.A. (Ohio residents add
5% sales tax).

Send $1.00 for illustrated FASTRAK®™ product catalog and
refund coupon.

PROHAM ELECTRONICS INCORPORATED

34620 LAKELAND BLVD EASTLAKE OH 44094
(21k) 9512110
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: You've got to
get a Santec

get it right!

Compare Santec to anything you like, and you'll see — you've got to get
a Santec to get: Il memory channels which store standard repeater
offsets for instant recall [l less than 10 ma drain in receive to conserve
power while you're monitoring Il extremely wide power options of 0.1
W, 1.0 W or even 3.5 W for varying conditions ll an accurate 24 hour
clock for instant reference [l and a full two year extended service plan
which no one else will match.

When you get a Santec, you aiso get: [l the widest frequency range of
any handheld Il odd offsets other than

« 600 kHz [ variable step sizes

SET Mﬂ

- in bandscan M a 500 ma battery with charger [l a full six digit back-
: lighted LCD display for full frequency readout pius the memory channel
5] number [l the easiest keyboard entry of any handheld [l eight modes
2] of scan, search, manual control and open scan [l the ability to change
batteries without losing memory data ll easily programmable bandscan
' B 2 frequency lock switch on the keyboard Il an automatic low
1} battery indicator Il and much more.
Ly s - e e
1 SANTEC YAESU KENWOOD
'l | FEATURE B 0 U B | IR2500
Size (mm) 6Bx170x 47 61 x 1{131.4{? 66 x 168 x 40
Weight with Batt 600 gm 120 g9m 540 gm
Readout LCD (full 6 digits) LED (4 digits) LCD (4 chisits)
| Memory Channels 10 10 10
Memory of Offsets || YES NO NO
Memory Backup | YES, Capacitance Yes, Lithwum Batt Yes Lithwum Batt
Search Mode YES NO NO
step Size i 5-100 kHz S or 10 kHz only 5-30 kHz
. Battery | Quick Change Pack Ouick Change Pack Shode-on Pack
M1 M3 $ChH 00 ma-hr 96 V 450 rnd-h.r 108 Y 400 ma-hr 84 V
, Frequency Coverage || 142-148.995 Tx 1435148495 TwRx | 1439-148 995 TwRx
(149995 optional)
Power (max) 3.5 W High 25 W High 2.5 W High
1.0 W med
0.1 W Low 0.2 W Low
Priority YES (In Mem/Scan) Yes (Priority Ch.) NO
Clock YES NO NO
Computer Current
Saver YES (- 10 ma) NO (20 ma) NO (27 ma
Display 6 E:hgsts Mem. # 4 Digits + Mem. # 4 Duqm

I e

LOCK

OFF ON
LAMP

SPX DPX FREQ CLK

o

M-GET

OFF ON

= M1 -

sM-3 speaker

microphone.

shown with optional

New! Affordable Pm:e’ Sze your Authuﬂ::d Santet Dealer for dcta:ls

Competitors specifications were obtaned
from published specifications sheets, and they
are subject to change wathout notificabion to
santec or Encomm, Inc

Accessones for SANTEC Handheld Radios
clockwse from upper left
Leather Case (ST-LC)
Base Charger & Power Supply (ST-SBC
Remote Speaker (M5-50%
mobile Charger (ST-MC)
Speaker mcmpm Si- 3 )

The ST-144 < approved un sder FCC Part 15

B SANTEC |

1’!-'1 E-ﬂfﬁﬂ"ll"l"l, Inc.
2000 avenue G. Suite 800, Plano, Texas 15074
Phone (214) 4930004 « TLX 79.4 TR ENCOMM DAL

Repairs, Parts & Service Available [mc])
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A. B. Reis K9X|
21 N. Caroline Street
Crystal Lake Il 60014

Improving God’s IDer

Put more flexibility in the K2OAW circuit —
and save the advantages of the original.

have been a fan of Peter
Stark’s K2OAW |Der ever
since the original design
first graced these pages
back in 1973. The simplicity

of programming the thing,
the low parts count require-
ment, and the lack of those
hated Kernaugh maps
made this, for me, the ideal

IDer circuit. In the years
since its first appearance, |
have built maybe half a
dozen of these circuits for
my various repeaters and

those of a few of
friends.'

With the advent of the
FCC’s decision to drop “R”
calls for repeaters, regular

my
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ORIGIMNAL CW IDER

g

ADDED Cw IDER

Fig. 1. K2OAW ID circuit update as it appeared in 73 in June, 1979.
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amateur callsigns, followed
by “RPT” or “/R”, have gen-
erally necessitated more
character space than the
old K20AW circuit could
provide. So, a couple of
years ago, Peter obliged the
troops with an update of
that original design which
doubled, from 32 to 64
characters, the amount of
information available for
use in the |Der.?

However, though a lot of
us need more than 32 char-
acters for our 1D, we don’t
always need all 64 of 'em,
particularly those of us who
believe that a repeater ID
should say its legal piece
and shut up. So, for those
who wish to keep the ID
process from continuing
long after the CW is gone
and to save a lot of diodes
for the blank line, | hereby
propose the “K20AW IDer
Update Update.” As you

will see, the improvements
cover a lot more than what
I've talked about so far.

Fig. 1 is the K20AW 1D
circuit update as it ap-
peared in the June, 1979, 73.
Peter added just 3 ICs, a
7473 (1C4B), and two 74154s
(IC5B and IC6B) to accom-
plish the doubling of capac-
ity. | changed the “1D hold”
half of the original 7473
IC4B to a 74C76 (C? Yeah.
Read on.), now called Z11A,
and added one more IC, Z8,
a 74C0O2 quad NOR gate. A
4001 would work just as
well. To top things off, ICTA
and 1C1B, which comprised
the clock oscillator in the
original K20OAW circuit and
its update, were scrubbed
in favor of one half of an
NE556 timer chip, running
in the astable mode, with
the other half being used
for the 1D audio oscillator.
More on this later.

Fig. 2 shows how the two
IC changes were imple-
mented in the circuit. At the
point in the |D where a stop
bit is desired, two diodes
are run to the appropriate
pin on the 74C154 matrix,
with one diode further con-
nected to the dot line and
the other attached to the
blank line. The inputs of
one gate of the 74CO2
(Z8B) are connected to the
dot and blank lines. This
gate actually functions as a
negative logic AND gate.
When this aforementioned
stop pin pulls both lines low
together, the output of Z8B
goes high.

This output is sent to two
places, the “zero set” pins
of Z3, which heretofore
were grounded, and an in-
verter made from Z8A.
Bringing the zero set pins
on Z3 high sets all of its
BCD outputs low. Ground-

ing them allows the IC to
operate normally.

The output of inverter
Z8A feeds the “set” input on
one half of the 74C76, Z11. A
momentary low on this pin
drives the Q output (also
known as the ID hold line)
low, halting the ID process
in its tracks.

Z7A, halt of the NE556,
replaced IC1A and IC1B in
the old circuit because the
556 is a much more reliable
circuit, in my experience.
The other half of the 556 is
used in the astable mode as
the ID tone generator.

IC1A and IC1B are not
wasted, however. IC1B, now
Z1B, is used to replace Q1,
a 2N706 from the origi-
nal ID circuit. It is con-
nected as an inverter be-
tween the start line and the
clear input of the 74C76.
ICT1A, now Z1A, is also used
as an inverter, the input
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Fig. 2. The K20OAW update update.
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HAL’S CHRISTMAS SPECIALS

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz)

2304 MODEL "1 KIT BASIC UNITW/PREAMP LESSHOUSING AFITTINGS . . ... %1985
2304 MODEL m2 KIT (with preamp) .. .. i T A .. $2985
2304 MODEL #3 KIT (with High Gain preamp) . o . .. $3995

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

e e B I e e 0 e N o $19.95
POWERSUPPLY KITFORABOVEWITHCASE ... ... ... ... crrriircrrrres $24.95
FACTORYWIREDATESTED ......... A o e A S ... 53485
ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO.

2100-2500 MHZ
* HMR-| COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A K/T. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES &
CONNECTORS—PRE-ASSEMBLED AND TESTED. 24dB
GAIN OR GREATER.

|8 F T e 514895
D O SR 513595 sa.
JORMORE UNITS.........5120.95 sa.
*HAM MICROWAVE RECEIVER
PRE-SCALER KITS
HAL 300 PRE . .. (Pre-drilled G-10 board and all components) . ........ .$14.95
HAL 300 A/PRE .. ..{Same as above but withpreamp). . ... .. ... . 52495
HALGDOPRE . . .{Pre-grilied G-10 board and all components) ..........52995
HAL 800 A/PRE . . . . .|same as abowve but with preamp) . $38.95

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 51/2 INCHES. HAS 12 LINES QUT. ONLY $30.95

NEW—16 LINE DELUXE DECODER $68.85

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO-
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2% "x3% " COMPLETEWITH
TOUCH-TONE PAD, BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPONENTS TO
FINISH THE KIT PRICED AT $29.95

NEW—16 LINE DELUXE ENCODER $38.85
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
WBAVVF 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 CAPABILITY 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 $1685

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 $12.85

CLOCK KIT —HAL 78 FOUR-DIGIT SPECIAL—$7.95. OP-
ERATES ON 12-VOLT AC (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
CHIP, 8 FND COMM. CATH. READOUTS, 13 TRANS., 3 CAPS, 9 RESISTORS, 5 DIODES,
3 PUSHBUTTON SWITGHES 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. . . $650 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE
OPERATES 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 DC, THERE 1S NOTHING MORE TO BUY*

PRICED AT $16.85

*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 20e STAMP FOR FREE FLYER: DISTRIBUTOR FOR

Aluma Tower AP Products

@ fWe have the new Hobby-Blox Syslem)
L-{‘..
Ny HaLTronix
T P. 0. BOX 1101
“HAL” HAROLD C. NowiaND SOUTHGATE, MICH. 48195
v 31 WBZXH PHONE (313) 2851782
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connected to the K (keying)
line, and the output con-
nected to the reset pin of
Z7B, keying the tone for
the ID. The K line is still
used for logic purposes.

The remaining two gates
of Z8 are not used in this
design and their inputs are
grounded. Don't forget to
tie all inputs of the other
half of the 74C76 high.
Leave the outputs floating.

Although this circuit
adds 2 ICs to the design, it
subtracts one transistor,
and if your 1D is short
enough, you may be able to
leave out Z10 as well, thus
saving that expense. And
you get a tone generator, a
more reliable clock, and
other improvements in the
bargain.

About the 74C series: |
switched all of my TTL to
CMOS/TTL (by National
Semiconductor) some time
back. The savings in current
is worth it, and the voltage

requirement is not finicky
like TTL. | use 8 volts on all
my CMOS and timers.

One caveat: The 74C ICs
used here are pin-for-pin re-
placements for their TTL
counterparts except for the
74C93. If you're planning to
retrofit an existing circuit
and convert your 7493 to
CMOS, you will have to re-
wire that part of the circuit.

With these modifica-
tions, | feel that the
K20AW IDer is the ulti-
mate |ID circuit. If you have
one in use now and update
to the circuit described
here, | think you'll agree
that the best has been made
better.
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DRAKE Theta 7000E/TR-9301KLM VHF/UHF POWER AMPLIFIERS
Combination Closeout Factory Sealed, late model units with one

Year Warranty, including output devices.

YAESU FT-404R/TTP
450 MHz Hand-held with factory
installed 16-button tone pad. Six
crystal channels within a 3 mHz
(tx) or 5 mHz (rx) spread; 430 to
450 MHz. 2.5w or 200mw output.
NiCad pack, wall charger, flex
antenna, case, strap, Earuhune &
446.0 mHz crystals. 74 "h = 2%’

x2%'d, 11b..... Regular 3‘“-

Closeout - $1899%

Crystal Certificates: (2/channel
required) are $5.00 each when
purchased WITH FT-404R/TTP:
purchased later, $8.00 each
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Theta 7000E (zlone) - $689%5

DRAKE Theta 7000E Communications Terminal. Com-
plete, automatic send/receive of Morse code CW, Baudot
& ASCIl code (RTTY) couiieivinioens Regular $1095*

DRAKE TR-930 9" Video monitor ..... Regular 185"
Regular Combination Price - $1280*

Combination Closeout Price - $7999%5

"DRAKE’S Suggested List Price

CLOSEOUTS

Model EandﬁHude In  Out Reg. NOW
PAZ-25B 2m FM 1-4w 25w § 995§ 74%
MA-35BL 2m FM/SSB .1-4w 35w  129%° 99%
PA10-170BL 2m FM/SSB 10w 170w 299 225%%
PA15-40BL 2Zm FM/SSB 5 15w 40w 149" ]]12%
PA15-80BL 2m FM/SSB 515w 80w 179 135%¢
PA15-160BL 2m FM/SSB 5-15« 160w 269 199*
MA-25BCL 220 FM/SSB .1-4w 25w 129" 99%
PA45-120BC 220 FM 15-45 120w 279% 209%

FT-404R/TTP accessories;

NC-1A 15-r drop-in charger............. saless49s | HAL OVERSTOCK SALE | rrceoct  250rm/sss 1aw 40w 279 209%
NC-3A Urop-in chgr/ AC adaptor .. SHIE 79 95 1 PA15-40CL 450 FM/SSB 5 15w 40w 199 149
FBA-1 Battery sleeve for NC-IA/3A.................. 8.00 (The Boss ordered too many!) RECEIVE PREAMPLIFIERS (Regular $62%) NOW
Fgﬂgé EFxtra N:jD{I battery pack.......ccvvuvennns 23.00 CT2100 Commumcations Receive Terminal PRA-50C 6m, 10dB, 25dB NF............... $47%
NC-9B Extra 15-hr wall charger...............ove. 1000 8 Reagular $845%° - § ial Sal 95 § PRA-1441 2m, 10db; for older KLM amps...... 47%
PA-2 Mobile DC-DC adaptor & charger ............ 39.00 g 5 pec Sa E$689 PRA-14411 2m, 10db; for newer KLM amps....47%
YM-24A Speaker/microphone. ..................... 39.00 KB2100 Keyboard (companion to CT2100) PRA-220C 220 MHz, 154dB.. s
= 17 ¢ r O I
FISI2ED 2 e 0SS ot 7a0q | F169UIar 175 - Spacial Sale $149% Jgcho 70 CM 432 Mhz SSB/CW Transceiver
LCC-3 Leather carrying case ........ e 100 38.00 CWR6850 Telereader Terminal/5" CRT/keyboard HE’QUFEF $449% -Closeout $399%

MMB-10 Mobile bracket.............cccccevannnnne. 15.00 | Regular $995% - Special Sale $849%

CWR6700 Telereader Receive only, portable reader
Regular $495% - Special Sale $429%

PACE Communicator MX
Compact. 2m hand-held FM Transceiver
144.] "” Mhz. | watl, 6 channels with 18
channel Eapandl:u (6 simplex, & at =600
KHz, & at -6U0 KHz), 1 channel installed
= (146.52 simplex). Only one crystal per

¥ channel Complete with flexible rubber
anténna, mcad battery pack & charger
2% wxbla"h=1%"d, 160

Closeout Prlﬁe $119%
Crystal Certificates...... each $5

YAESU FT-107M/DMS (WARC) 9-band Dig. Trarfsceiver
Covers 160-10m, incl. WARC bands. 240w DC input SSB &
CW; 80w AM & FSK. 12 channel memory circuit with Digital
Memory Shift (tunable), 13.5vdc @ 204 5"hx]13"w

10°d. 271bs. ......ccceen......... Regular $1149.00
YAESU FP-107 Internal Power supply. 115/230 VAC, for
base. Mounts inside FT-107M ....... Regular $139.00
YAESU SP-107P Speaker/Patch. Ext. speaker & hybnd
phone patch in matching cabinet.... Regular $65.00

TOTAL REGULAR PRICE - $13559.00

PACKAGE PRICE - $899°°

ICOM IC- EQUA 2m SSB/CW/FM Mobile Transceiver
143.8-148 MHz: 10 watts: T/T mic; 13.8Bvdc/3.5A

Regular $549 - Closeout $399%

. YAESU FT-708R
Y. 440 Mhz UHF Hand-Held. 440-450

Mhz: 1 watt output. Keyboard entry
of all frequencies and splits for non-
standard repeaters. 4-bit CPU, LCD
display, Up/Down scanming, prior-
ity, memaory scan, memory back-up,
16 tone DTMF encoder. Flex ant.
enna and Ni-Cd battery pack

Special - $269%

FT-708R accessories:;

NC-7 15-hr deshk charger....... $53%
NC-8 15/4-hr desk chgr/AC ps 89
LCC-8 Leather carrying case..... 35
FBA-2 Battery sleeve ............ 6™
FNB-2 Extra battery ............. 29
NC-9B Extra wall charger........ 10ee
$SY-32/FTS-32 32-tone encoder 33%
15-32/FT15-32AE Enc./decoder  75%

Order Toll Free: 1-800-558-0411 """ (ozizsies

AMATEUR ELEGTRONIC SUPPLY .

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

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 33515 LAS VEGAS, Nev. 89106 GCHICAGO, lllinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

TEN-TEC OVERSTOCK SALE
OMNI-C 9-band Digital Transceiver
Regular $1289 - Sale Price $899%

ARGOSY 10/100w 6-band Transceiver
Regular $579 - Sale Price $449%

YAESU
FT-720RU
440 FM Transceiver w .~

10w, 440-449.975 Mhz. Control head & detachable RF
deck for remoting or use of optional 720RVH 2m 25w RF
deck. 13.8vdc/6%A; 6"w>2"h=10"d, 5% Ibs.

Hegu!ar $449 - Closeout $299%
o ] [—
MasterCard VISA
Eomee (574 Lk L,

KENWOOD TR-7850 Zm FM Transceiver. 144-147 995
Mhz: 40 watts: 15 memories: UP/DN mic: 13.8vdc/9A

Heqgular $419% - Closeout $329%

Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 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 1.800-321-3594 Pilsi®e 1.800-327-1917  No Nationwide WATS  uiside 1.800-634-6227 [ 1-800-621-5802

Ohio
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Paul Swearingen W9PJF
RR 1, Box 485
Benton IL 62812

The Bunesti Caper

The two British agents needed a power amp — fast.

DEtember 7, 1941, was
a day of glory and

achievement for the ]apa-
nese Empire because of the

Photo A. The crew of Destiny Deb prior to its final combat mission to Ploesti, Rumania.
(The little guy on the left in the front row is W9PJF.]

unbelievably effective at-
tack upon military installa-
tions in Hawaii. In England,
the long hoped-for involve-
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ment of America in the war
now seemed assured. The
“Day of Infamy,”” however,
also brought a special sort

Could the American ham build one?

of gloom and silence to one
small segment of the Ameri-
can population—the ama-
teur radio operators.

In the midwest that night,
most of the ham bands
were full of stations relay-
ing the FCC announcement
that all radio amateur ac-
tivity was to cease im-
mediately. It seemed that
almost every ham in the
country was trying to make
as many contacts as possi-
ble that last night. | kept my
20-Watt AM rig (push-pull
45s modulated by 47s) go-
ing on 160 meters until well
past midnight, but finally
closed down when | got too
sleepy to continue.

The next morning, |
turned on my Howard 435A
receiver and heard a couple
of guys yakking away just
as though the Pearl Harbor
attack had never occurred.
Naturally, | cranked up the
rig and told them of the FCC
notice. They claimed that
my call was the first they
had heard about it and that
they thought their receivers



had been “desensitized by
a storm.” Of course, | didn’t
believe them for even a sec-
ond, but that short chat on
8 December 1941 was to be
my last ham QSO until
World War |l was over.

As a normal, healthy,
high-school senior, | had no
illusions about what the fu-
ture held for me. | was
caught up in the tide of ris-
ing national indignation at
the treachery of the attack
and looked forward to be-
coming a member of our
armed forces. | hoped that
my great interest and skim-
py skills in radio might be
useful. They were, of
course, but there was a time
still about 2-1/2 years away
in my future when they
were useful in a way | could
never have imagined.

After graduation from
high school, | found that
the Army Air Corps was
glad to have my services,
but they insisted that | go to
Miami Beach for basic
training. This was to intro-
duce me to the finer points
of the military organiza-
tion, to teach me discipline
and respect for authority,
to enable me to distinguish
between my left foot and
my right foot, and to
educate me in a host of re-
lated subjects such as KP,
policing the area, saluting,
scrubbing the barracks,
why all relationships with
females are dangerous, etc.

During my third day at
basic, an announcement
was made that all personnel
who knew Morse code were
to report to the administra-
tive office at 1300 hours. |
reported as ordered and
was given a short code test
that was sent at about 10
wpm. | don’t think that |
missed a letter, and the next
day | was on a troop train
bound for the radio school
at Sioux Falls, South Dako-
ta. In my hands were rec-
ords showing that | had
completed basic training (?)
and a promotion order mak-
ing me a PFC! Those long
hours practicing code in or-

der to pass the ham exam
had finally paid off, since |
avoided many miserable
hours of close-order drill.

The Air Corps radio oper-
ator/mechanic school had a
curriculum that covered ba-
sic theory, Morse code, and
radio repair. It included an
almost frightening amount
of material in a very short
time, but | was having a
ball. The films, lectures,
and demonstrations ex-
panded and solidified my
knowledge of the theories |
had struggled with as a
ham. The code classes were
pretty much of a bore and |
did not advance my speed
very rapidly, but | did man-
age to pass 35 wpm. We
were not allowed to use
typewriters, however, so |
felt that printing at 35 wpm
wasn’t too bad.

The practical part of the
course was a snap, and |
became reasonably profi-
cient at the operation and
maintenance of such items
as the BC-221 frequency
meter, BC-375 transmitter,
BC-342 and BC-348 receiv-
ers, ARC-5-series HF trans-

mitters and receivers, BC-
610 transmitter, SCR-522
VHF transceiver, and miscel-
laneous aircraft electronic
gear such as beacon receiv-
ers, the radio compass, in-
terphone systems, etc. | was
happy to be expanding my
knowledge of electronics
and was actually a bit sor-
ry when | completed the
course.

| declined an invitation
to stay at Sioux Falls as an
instructor and requested an
assignment as a flight radio
operator. Within a couple
of days | was on another
train, now enroute to King-
man, Arizona, this time to
qualify as an aerial gunner.
| spent some time on the
train sewing on my new cor-
poral stripes.

Gunnery school did not
have the same fascination
for me that | had felt at
radio school. While all of
the radio operators at gun-
nery school had to partici-
pate in weekly code prac-
tice sessions in order to
maintain proficiency, |
learned a lot more than |
thought possible (or neces-

- '

sary) about the 50- and
30-caliber air-cooled ma-
chine guns, the 20 mm can-
non, hydraulically- and
electrically-operated gun
turrets, and how to lead or
lag moving targets in flight.
We spent a few hours in the
air shooting at airborne
targets, but | enjoyed the
skeet shooting part of the
course most of all. We
learned the basics of lead-
ing or lagging moving tar-
gets by shooting at clay pi-
geons from the back of a
moving truck! On days off,
we were encouraged to
shoot regular skeet—the
guns and ammo courtesy of
Uncle Sam. After the mov-
ing truck training, the nor-
mal skeet seemed easy and
| was soon 25 for 25 most of
the time.

| was not sorry to finish
the gunnery course al-
though it had qualified me
for the first “tlight pay” of
my life. | left Kingman as a
brand new ‘“‘Buck” Ser-
geant, and headed for a
combat crew assignment at
Tucson, Arizona.

It would take a whole

“

Photo B. Back in Italy just before returning to the USA, W9PJF points to the souvenir Ruma-
nian Air Force pilot wings worn by “Charlie” Kourvelas, the tail gunner.
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book to express my memo-
ries and feelings about our
ten-man crew formed at
Tucson. That crew became
my family away from
home, and a closeness de-
veloped between us that |
have not experienced with
any other group. Ten semi-
trained civilians (four sec-
ond lieutenants and six
buck sergeants) became a
reasonably competent crew
for a B-24 Liberator, a heavy
bomber. We soon were en-
route overseas via Natal,
Brazil, Dakar, West Africa,
Marrakesh, and eventually
to an austere base in south-
ern ltaly where our 450th
Bomb Group joined the
newly formed 15th Air
Force.

| will always believe that
aerial combat was at least
as frightening as combat on
the ground. Most of the
time, our activities were
conducted far inside enemy
territory with the obvious
risk of capture or death a
long way from home base.
We bombed a number of
tough targets. We got shot
at and were hit by fire from
antiaircraft guns and fighter
aircraft. We saw friends dis-
appear in the cloud of an
exploding aircraft, and we
held back unmanly tears as
corpsmen removed bodies
from riddled airplanes. Our
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Fig. 1.

crew completed 34 mis-
sions with many close calls
but with no physical
wounds. Our flight engineer
and | had been promoted to
tech sergeant, and the other
enlisted men now were
staff sergeants. We were
flying our third B-24, how-
ever: a nearly new one
called Destiny Deb. Our
first two aircraft had been
totaled in crashes.

Our 35th mission was to
bomb a target that was
probably as well guarded as
any in Europe. It was the
oilfield/refinery complex at
Ploesti, Rumania, which
was a major source of pe-
troleum products for the
Nazi war effort. It was to be
our second trip to Ploesti,
and memories of the fight-
ers and the intense antiair-
craft fire were still fresh in
our minds.

That mission turned out
to be our last, as Destiny
Deb was rocked by an enor-
mous explosion just after
we dropped our bomb load
and while we were making a
right descending turn to
take up the return compass
heading for Italy. An 88 mm
shell had exploded between
number two engine and the
main fuselage, tearing a
large hole in the fuselage
and rupturing some fuel
lines.
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Only God knows why we
were not immediately sur-
rounded by flames. The
number two engine quit
immediately, and number
three on the other side
began to smoke. We fell
well behind the squadron
and obviously would soon
be alone, an easy prey for
any Luftwaffe fighters that
saw our plight.

The Fates were again kind
to us that day, however,
and while the number one
engine soon failed and
power had to be reduced on
number three, the old gal
flew long enough for us to
get well away from the tar-
get area. We realized that
we would not see Italy very
soon as reluctantly we para-
chuted out over open coun-
try near the small town of
Bunesti, and soon we were
uninvited and unwanted
guests of the Rumanian
government.

The life and times of a
POW in that era cannot be
described very well in a few
sentences, but a great deal
of my time was spent in
planning what | might build
as my postwar ham station.
| was still constrained by
my depression views, how-
ever, and my most gran-
diose design turned out to
be a T-55 modulated by a
pair of TZ-40s. For anten-

nas, | considered the 8JK
for 20 and 10 and perhaps a
centerfed zepp for 80 and
40. Even the other radio op-
erators in the Bucharest
hospital POW camp consid-
ered my pages and pages of
schematics to be a rather
weird pastime.

The Allied invasion in
June of 1944 gave quite a
boost to our morale, and a
spirit of cautious optimism
began to spread. All that
summer we treasured every
scrap of information we
could get about the Allied
efforts in France. The Ru-
manians, however, were
more concerned about
their own future in view of
the failures of the Nazi
campaign in Russia.

The news of the war on
the Eastern front reached
us occasionally and, as the
Russians advanced, our
food improved measurably.
The black bread was re-
placed by brown and the
amount of meat in our thin
stews seemed to be in-
creased. The lieutenant in
charge of our guards some-
times gave us copies of the
local newspapers, and the
rapid approach of the Rus-
sian troops to the Bucharest
area was always a headline
item. An aura of uncertain-
ty and suspense appeared
to envelope our captors
and the element of fear
could almost be felt. We
heard rumors that British
paratroopers had been cap-
tured, but it seemed hardly
likely that any significant
British airborne operation
could be supported at this
great distance from Italy.

One morning, an Ameri-
can major, accompanied by
a Rumanian colonel and
two men dressed in civilian
clothes, entered our en-
listed compound and asked
if anyone had had any ex-
perience in building radio
equipment. | explained my
background in amateur
radio and was told that two
British agents had indeed
parachuted into the area
and that they needed a
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power amplifier for use
with their small suitcase-
sized radio station. Their
transmitter provided only
about 20 Watts of power,
and they had been unable
to contact their station in

Egypt.

| must admit that | was a
little confused by a situa-
tion wherein an agent of a
nation at war with Rumania
was to be assisted by an
American prisoner of war in
establishing radio contact
with an Allied radio station
in Egypt. The Rumanian
colonel told me that the rap-
idly approaching Russian
forces had created serious
political problems and that
the British communications
arrangements had been ap-
proved by “high govern-
ment officials.”

| said that | could build a
suitable amplifier if | had
the necessary parts, and
one of the civilians replied
that parts were available.
After trading my flying suit
for a pair of pants and a
shirt, in order to appear less
military, | gathered up my
small collection of personal
belongings and left the
prison camp by car in the
company of the civilians
and two other radio opera-
tors, Charlie P. Brewer from
Beaumont, Texas, and Ray
Jones, RAF, from Sutton,
Surrey, England.

We were taken to a large
building which must have
been part of a university
physics department. | was
escorted to a room that was
full of electronic equip-
ment and told to select
whatever | needed. | found
many American-made parts
and some power supplies
that appeared to be opera-
tional. | selected some tri-
ode transmitting tubes
(they were either the HK-54
Gammatrons by Heintz and
Kaufman or the 35TGs by
Eimac—my memories have
been somewhat dimmed by
the passage of some 37
yvears), a 2500-volt power
supply, a 300-volt power
supply, tube sockets, vari-

able capacitors, wire, sol-
der, a variable transformer
(Variac), and an assortment
of rf chokes, resistors, in-
sulators, and fixed capaci-
tors.

There was no heavy solid
wire available, and | could
find no meters or test equip-
ment. | explained my need
for wire or tubing to make
coils, and one of the civil-
ians said that he would
bring some later. The parts
that | selected were placed
on a bench, and the civilian
said they would be deliv-
ered to the transmitter loca-
tion that afternoon.

We left the building and
were driven to the Banca
Nationale A Romania (The
National Bank of Rumania).
In one of the basement
rooms we were introduced
to the two British agents.
One was a British captain
and the other a Rumanian
national who also was a
lieutenant in the British ar-
my. They showed me their
small transmitter/receiver,
and | was happy to see that
they had several extra coil
sets available which | could
use in the amplifier circuit.

When the parts from the
school were delivered, | as-
sembled a simple power
amplifier on a piece of pine
board. Electrically, it was a
pair of power triodes in
parallel (see Fig. 1). The
2500-volt supply provided
the plate voltage, and the
300-volt supply, Variac con-
trolled, provided the bias. |
used two of the spare coils
from the “spy” radio for the
amplifier-plate coil and
checked for approximate
tuning by coupling the out-
put from the small transmit-
ter to the antenna link on
the plate coil. Resonance
was easily established by
tuning for maximum rf volt-
age in the tank coil.

Next, | capacity-coupled
the grids of the power am-
plifier to the plate of the
6L6 output tube in the small
transmitter. | hooked a
flashlight bulb to the out-
put link and carefully read-
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justed the amplifier plate,
tuning for maximum out-
put. Then the neutralizing
capacitor was adjusted for
minimum output, and the
amplifier was ready for the
first trial run. The flashlight
bulb was replaced by a
300-Watt bulb, the bias
voltage was set for maxi-
mum (—300 V) and the
2500-volt supply was turned
on.

Surprisingly, nothing
blew and no smoke ap-
peared. By decreasing the
bias voltage slowly and
observing the intensity of
the blue glow of the mer-
cury-vapor rectifiers (866s)
in the high-voltage supply, |
could tell when the amplifi-
er tubes began to draw
plate current. | set the bias
to a point where a definite
plate current was evident
and then keyed the small
transmitter now being used
as a driver for the amplifier.
| was rewarded with a bril-
liantly glowing 300-Watt
bulb and a large increase in
the mercury-vapor glow.

The amplifier was indeed
working and obviously was
producing more radio
energy than 1 had ever
achieved with any of my
ham gear. The only missing
element now was an anten-
na, and the roof of the bank
building was an awfully
long way from the base-
ment.

It was during this time pe-
riod that a group of Ruma-
nian leaders formed a provi-
sional government, de-
clared themselves the legal
spokesmen, and agreed to
cease combat activities

against all Allied forces. |
was introduced to Dr.
Maniu who headed the pro-
visional government and
whose temporary abode
was also in the basement of
the bank. | understood that
he had a long history of
public service and was well
thought of by the Ruma-
nian people.

A man from the tele-
phone company provided
us with a large reel of twist-
ed-pair telephone cable, a
small reel of bare copper
wire, and a great many glass
insulators. Charlie, Ray, and
| put a half~-wave antenna
with a quarter-wave match-
ing stub on the roof and
used the phone cable as a
transmission line to the
transmitter (see Fig. 2). The
elevator shaft provided the
shortest path for routing the
cable between the roof and
the basement.

During the installation of
the antenna, the local Ger-
man military authorities re-
acted immediately and
harshly to the new govern-
ment, Several Rumanian ci-
vilian facilities were
bombed, and, for a few min-
utes one day while we were
on the roof, we watched
ME-109s dive-bomb nearby
buildings. Luckily, the bank
was not selected as a target.

| was concerned about
the suitability of the phone
cable as a radio-frequency
transmission line because
of the poor insulation and
extreme length of the cable.
(No one else there had ever
heard about EO-1 cable). As
it turned out, the phone ca-
ble was very lossy and the
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] current flow into the anten-
na matching stub was much
less than the current flow
from the amplifier into the
cable. In the final version of
the antenna, the telephone
cable was used as a single
conductor connected to a
water-pipe ground through
the amplifier-output link
| The cable length to the an-

tenna was adjusted for best
loading. This worked very
well, and the British agents
were soon in contact with
the Allied radio station in
Egypt. | have no idea of the
purpose or content of their
conversations as the mes-
sages were all encrypt-
ed—byv use of the Bucha-
rest telephone book.

The opportunity to -im-
provise electronic equip-
ment had been a splendid
diversion, however, and
during the two or three day
period involved, | was di-
rectly concerned in an ur-
gent project that was of val-
ue to our allies. During this

MIKE

period, | slept in the base-
ment of the bank and food
was sent in from a nearby
restaurant. This was over-
whelming in it's quantity,
and | was never able to eat
the entire portion. | took
particular delight in the dill
pickles since | had not
tasted any since being shot
down,

Within a few days, Rus-
sian troops entered Bucha-
rest and the British and
American POWs were
flown to Italy in B-17 bomb-
ers with the protection of
many P-51 fighter aircraft.
We spent a few days visit-
ing our respective squad-
rons and then departed
from Naples for a fantastic
voyage to the USA. By Oc-
tober of 1944, | was home
on leave. | planned to ask
for an assignment to a B-29
group so that | could get to
the Pacific. That would also
give me a chance to tinker
with that new Collins rig,
the ART-13.
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CD45BS5sqg. M. Rotator. . ........ccicvveeee...118.00
HamiViSsg. L. Rotator. .. .......cconcvveienns 195.00
T2X20sqg. M. Rotator. .........cccccvmeennnnns 249.00
HDR300 25sq. ft. Rotator. . .......c.cvvecununnns 435.00
V2S2MeterVenrtical. ........ccvivviicrrrocernns 39.00
Procomm 200 Dual Headphones/Mic. ..., ....... 89.00
Procomm 300 Headphone/Mic. .. ............... 79.00
C1210 Headphones. .. . ... .. ccvinrencoasnssasa 35.00
Free Shipping on all crank-up towers

ICOM

RA70 General Coverage Receiver. . ............. $669.00
720A General Coverage Xovr. . .. .. ........... 1,140.00
i LR T e R e R 7 - - SR e Y T call
o (o0 T U e O NS et - TS o A e call
2TAZMetar AHMOAR. . i a e e e e 575.00
S I COBCRr VT ot s (a5 s ma T i e b i 7589.00
N B e MW . v aiieiieaiia e iy s a el s 395.00
POA MBI, ..o i i i R e R e R 299.00
SIHZMeterAllMOode. . .. .......cccccemrsinnssa 475.00
PEIS POWE BUDOIY . .« . - - oo nsaisiaisria s e biie s 135.00
PE20 POWSE SUDEIY i oic v atmbis cnin b areslsmn-es 195.00
B2 DB MBI . .« o wor i ot i o O s 58 (BT rir 36.00
M DRI MG o v v v 5 e e AR TR o gy i L 36.00
L R T T S B 1, g SO 45.00
PR PRI o et el e T o e L B 125.00
MBS Mobile Mount............ccccceccnnnsanss 19.50
FL32500 HZCWFilter 720A. . . . .. ... ... ocecunn. 55.00
FL3IMAMFilterT20A. ... .. ...ccvivvencconannans 45.00
FLIDSSBFilter730.......cccovvenscaccrnnsons 55.00
FLASCWPFIter730. . ... ..o vnvvamorsnnnsonses 55.00
HMIOECaNNINGMNIG . « . 05 1w o on Fvmmyeivs s 0 Hm fers 36.50

IC2KL Solid State Amp. . . .. ... .cucvcansaccnas 13.95
ATS500 AutomaticTuner. . . .. ......cvuvuneaees..389.00
2ATI3ATI4ATHandhelds. . .. ..............ccn--. 235.00
BC-30BaseCharger. ..........ovceavsssronsnns 65.00
BPS425maB4dvBattery........ ccocivirinaanay 45.00
BP4BatteryCase. . ......... v revrerrrnnanns 12.50
BP3250maB4vBattery. . .......conncvvnenncacs 29.50
BP2425maT 2vBattery. ... . .....ccccuceiiannas 36.50
DC-1 DC Operating Module. . . : 17.50
HM-9 SpeakerMic. . ......- ovvec-nsnncacannn 32.00
KLM
KTIMA4EL TribandBeam.............cccvunee $309.00
KT34XAGEL TribandBeam...............c.... 465.00
144-148-13LBA 2M Long Boomer . . .............. 79.00
143-150-14C 2M Oscar Ant. . . .. .. oo i ivicnnens 85.00
KANTRONICS
T S S U . S $165.00
MinikReaderPKg. .. ........civneciinrnnnnenns 225.00
MINETerming) . . - ..o r e cr v rracreeeresee.s 249.00
Software for:
1o e e | R S N B et | vy g [ 27.00
D e e e S T S e T i L e e e 45.00
5L S A e A e e ol S et St s 55.00
e e e e A BN T L R IRV T 45.00
KDK
Pl et L R N R R T o e e 275.00
LARSEN
NLA-150-MM 58 Wave 2M Mag. Mt.. . .. ... ... .. $39.00
NLAOMM 14 Wave2M Mag. ML, . ... ... ... .0, 23.00
MFJ
989 AKW Roller Inductor Tuner, .. .. ......covenis call
B N - mah e e aas i i raia s e $125.00
B WO i i) o aeci s oria-iiississnsals b valerse 81.00
o LT T e A R P e Pt N 72.00
B R . oo s ccans b R 3ie n e o b s i € S e 54.00
T I e o R - 45.00
BBNEL OB . v oos v 4 e e v Te 4K s A R ML AT I 125.00
L T e B88.00
T T PP R e 81.00
T T R N N = VI I I ) 72.00
g A S . A 63.00
lﬂﬁl'ternfwrpaddle______. gl et M | WYL 59.00
P i T T A 45.00
496SuperKeyboard. .............cccnnernanns 289.00
422 Keyer/BENCHER Paddlecombo. ............ 89.00
P oty O R N ML . S £ G & Y L 63.00
624 Phone Patchwimeter. . ...........coc000mnns 58.00
250 DummylLoadwicoll. . ... .. ccieasiivnaanaas 32.00
B VHE MBI 2 5 o o s r e ad e e s s e s 29.00
Dl e e e P R e e 45.00
oy F S T R TR LG g R T e S R 29.00
i T PR P e R e e e S D L g 63.00
B DB MBIOT . o i iisii v iessont e s s s 105.00
950 Rovr Tuner wipreamp. ... oocoeviannnrnsnsan 81.00
1040 Deluxe Preselector. . .. ... ivieieiesens 89.00
MIRAGE
S BN AR s s s o b i e i S $80.00
BN e s ol s e s o w R e e e 3 155.00
B = o it i A A Ca o a e e v e S 239.00
B s i i e e Y e e W e 205.00
DI010 10MBD 440 MHZ. . ... . . ovciiie v vasissns 275.00
MPI/MP2WattMeters. . ... .....cooveaivunisnes 100.00
[ e il o g B 169.00
e T e I e i e 80.00
NYE
A e e R $54.00
T R S 13.00
ROBOT
400 SSTV ScanConverter. . ........cccvviuunn $675.00
800 ASCIl//Baudot/CW Terminal. . .. ............ 749.00
SHURE
PP TR BT e T T O R M Sy $50.00
T T | i D g o i M 36.00
TEN-TEC
L TR T P O S R PR e s L e call
TR LT e e R P UL T $77.00
22TAntennaTuner. . .....covnvsrssonssnnsansns B80.00
444 Hercules Amplifier. .. .........cciivinnnns 1,325.00
217,218,218, 220 Filt@rB. . . . .« v v i vecernnnrnnnns 54,00
220 2KW TUNBr. ... o.vvnvsnnnnnssrnsansnsanns 250.00
TOKYO HY-POWER
HLAV 20N A i oeeice nnidlele diadan'enmise i $79.00
HIBV BOW AD - ..o e b cnalnsssisdan ey 149.00
HLIBOV 100W AMID. . .. oo iissssasnnssanva s 285.00
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Penn Clower WI1BCG
459 Lowell Street
Andover MA 01810

The Tube Returns

)

Move over, ICs. This receiver is easy to build,
cheap, and works like a dream.

Bﬂred with cranking out
the contacts on your
expensive transceiver! Been
looking for a simple con-
struction project to put
some of the thrill back into
ham radio? Maybe vyou'd
just like to build something
for the fun of seeing what
yvou can make with that col-
lection of old parts wasting
away in the basement? If
the answer is yes then this is
for you.

Believe it or not, here is a
surprisingly effective one-
tube shortwave receiver
yvou can build in a weekend.
The cost is 0 to 15 dollars,
depending on vyour re-
sourcefulness. No slouch
on performance, it will pull
in just about every signal on
the 80-meter ham band that

an expensive commercial
receiver will hear. As de-
scribed here, it tunes from
3.5 to 7.5 MHz but the fre-
quency range is determined
by plug-in coils and can be
extended easily in either di-
rection.

Old-timers have already
recognized this project as a
regenerative receiver. This
type of detector has its
roots in the misty past of
radio lore and its reputation
for high sensitivity is well
earned. Early amateurs
found that putting an ad-
justable amount of positive
feedback around a detector
had several benefits: An as-
tounding amount of gain
was available, the selectivi-
ty of the associated tuned
circuit was vastly in-

Photos by W1GSL

I'he one-tube wonder at work.
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creased, and with proper
adjustment either AM or
CW signals could be copied
easily. If a dual triode is
chosen ftor the tube, then
one section can be the re-
generative detector and the
other an audio amplifier.
The resulting receiver is
easy to construct, sensitive,
and inexpensive. It was a
very popular design in the
1920s and 30s.

There are, ot course, sev-
eral drawbacks. To receive
code signals the feedback is
adjusted so the detector is
just barely oscillating, and
with that setting a long an-
tenna blowing around in
the wind can cause fre-
quency instability on the
higher bands. Since the de-
tector is oscillating, a
steady carrier can be broad-
cast via the antenna. A few
microwatts isn't going very
far but the ham next door
might hear it. Furthermore,
any receiver with a single
tuned circuit will tune rath-
er broadly. While that isn’t
too much ot a problem
when all of the signals in
the band are of similar
strength, a really strong sta-
tion on a nearby frequency
(within 30 kHz or so) can
cause problems.

All of these problems
were eventually solved with
the development of the su-
perheterodyne receiver, but
the regenerative detector
continued to be used, if to a
lesser extent, because of its

simplicity and sensitivity
Until the mid 1950s there
was always a one-tube re-
gen featured as a good be-
ginner’'s receiver in the
ARRL Handbook. Even in
the 60s there were designs
for simple superhet receiv-
ers using regenerative de-
tectors and controlled
amounts of i-f regeneration
to sharpen selectivity

So much for history; let's
turn to the project at hand.
This circuit is a distillation
from several described In
the literature of the 50s |
tried not to use components
that would be difficult to
locate today and I'll point
out a lot of circuit alterna-
tives to take care of the
most likely junk-box short-
ages.

The receiver uses a plug-
in coil—wound on the glass
bulb of an extra octal
tube—and covers 3.5to 7.5
MHz. With that coil, the
80-meter band is covered
with plenty of bandspread
and the 40-meter band
tunes pretty rapidly. You
can wind other coils easily
to cover 40 and 20 meters
with plenty of bandspread

The 80-meter tuning range
s a good place to start
since that band is not too
crowded and the shortcom-
ings of this simple receiver
will be more pronounced
on the higher frequency
bands. The construction is
genuine breadboard: very
simple and easily adapted



to whatever parts you col-
lect. The performance is re-
markable. With a 30- to
50-toot endfed wire vou
will be able to copy just
about everything on 80 me-
ters, SSB included, without
much problem. In fact, the
80-meter performance com-
pares quite favorably with
that ot a 5- or 6-tube "all-
wave' receiver. The repgen-
erative detector won't tune
as conveniently as the su-
perhet, but with a little
practice the results are the
same.

The Circuit

The circuit diagram for
my receiver is shown in Fig.
1. You can copy it exactly or
use it as the starting point
for yvour own version. Be-
fore getting into possible
variations let’s take a close
look at Fig. 1.

The antenna is link-
coupled to the detector coil
through three or four turns
of wire. This is the swinging
coil wvisible in the photo-
graph. There are two tuning
knobs. One 365-pF section
of the tuning capacitor
from an old tube-type
broadcast radio does the
main tuning while a small-
er, 140-pF variable, tapped
down on the coil, is the
slower tuning bandspread
capacitor. A three- to four-
turn feedback winding on
the bottom end of the plug-
in coil allows the detector
to oscillate when the regen-
eration control is set high
enough.

The plate lead from the
detector triode is filtered
clean of rf after running
through that feedback
winding and the audio is ca-
pacitively coupled into the
grid of the audio-amplifier
triode. An inductor (the pri-
mary of an audio-output
transformer) keeps the
audio from getting back to
the power supply and a 25k
pot sets the regeneration
level by adjusting the
detector’s plate voltage.

The audio amplifier is
pretty straightforward, ex-
cept perhaps that the head-

phones are connected di-
rectly into the plate lead.
This is simple and works
well but please note that
the B+ runs through the
headphones and vou
should be mindful of the
shock hazard. The head-
phone jack is wired so that
the voltage doesn’t appear
on the external part of the
jack (which is normally
grounded) until the ‘phones
are plugged in and, of
course, the jack is insulated
completely from the front
panel.

The power supply is cor-
respondingly simple. Two
small filament transformers
feed each other back to
back to provide both the 6.3
volts for the filament and a
transformer-isolated 115
volts for the B+ supply.

Construction

The physical design is
straight out of the 50s. A
7 V- by 8-inch board is the
base for the receiver, and
most of the parts are
mounted on terminal strips
screwed to this board. The
two tube sockets are
mounted on 1-inch stand-
offs. The front panel is a
piece of 1/16-inch alumi-
num to which are mounted
the various controls. Most
of the rf wiring is hung on
the tuning capacitors, so it

Behind the dials: A simple circuit and classic breadboard

construction.

is important that the front
panel be mechanically rigid
and electrically shielding.
These two conditions en-
sure a minimum of prob-
lems due to microphonics
(audio noise in the head-
phones due to mechanical
disturbance of the electri-
cal parts) or hand effect
(frequency shifts caused by
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AUDID
ouUTPUT
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circuit capacitance varia-
tions due to motion of the
operator’'s hands near the
receiver),

The antenna is coupled
into the tuned circuit by
means of a swinging link
coil. As can be seen in the
photograph, this link is
mounted near the middle of
a 5-inch length of 1/4-inch-
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Fig. 1. One-tube receiver schematic.
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diameter plastic rod. The
rod need not be plastic—
any insulating material will
do, even wood. The rod is
supported at the front pan-
el by a bushing (which was
salvaged from an old vol-
ume control in keeping with
the spirit of the project) and
at the other end by a wood-
en pillar having a 1/4-inch
hole through it in the appro-
priate spot.

The link was formed by
winding stiff wire around a
wooden dowel slightly larg-
er in diameter than the
6SN7 coil form. The wire is
kept under as much tension
as possible while winding.
The time-honored method is
to clamp one end of the
length of wire in a vise and,
with the wooden form held
in both hands, lean back to
put tension on the wire as
you wind your way toward
the vise.

The coil will spring out
some when it is taken off
the form and probably sev-
eral turns at the start will be
distorted. Save three or four
good turns with an inch and
a half or so of lead on them.
When the rod and 65N7 coil
form are both mounted,
you can measure where the
antenna link will have to go
on the shaft in order to
swing over the coil. Drill a
pair of wire-diameter-sized
holes at the appropriate
spots and mount the link
through them.

The rest of the receiver
layout is pretty well defined
in the photographs. | used
heavy wire for all of the rt
wiring so that vibration-
induced microphonic et-
fects would be at a mini-
mum. Your layout doesn’t
have to match mine exactly
as you surely won’t have a

The power supply: built on a hollowed-out length of 2 X 3.

matching collection of
parts.

The construction style of
the power supply is also his-
torically motivated. The
supply is built as a separate
unit to minimize 60-cycle
pickup in the receiver. |
used a 1-foot-long section
of wooden 2 by 3 with a slot
jigsawed down the middle
to contain the wiring. One
concession was made to
modern electronic design in
the form of a silicon recti-
fier mounted on a terminal
strip hidden under the “chas-
sis.”” In earlier years, there
would have been a 5Y3 or
type-80 rectifier tube in the

supply.

Alternate Parts and Circuits

Half the fun of building
the one-tube receiver is
coming up with a suitable
collection of parts. The cir-
cuits are so noncritical that
the builder can substitute
with wild abandon and still
have excellent results. This
is especially true of the
power-supply circuit.

MAIN COIL = IT TURNS
3/4 inch LONG
TAP & TURNS FROM GROUNDED END

-

100

REGENERATION

llllllllllllllllll

&« THIS IS5 GROUNDED END

WINDING = 4 TURANS OVER
END OF MAIN COIL

Fig. 2. Coil data for 3.5-7.5-MHz coil,
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The receiver needs 6.3
volts ac at .6 Amps and 90
to 200 volts dc at 8 to 20
mA. If you're lucky, you
will have a single small
transformer providing these
voltages and probably 5
volts as well (for a rectitier
filament) that you won't
need, | didn’t have any suit-
able small power trans-
formers, but | did have a
collection of filament trans-
formers. Two were wired
back to back as indicated in
Fig. 1.

Of course, it is all right to
use a single large transform-
er if that's what's available.
If the voltage is too high
(250 volts or more), a 10 or
15k, 1-Watt resistor can al-
ways be used in place of the
filter inductor. A really
large transformer, like that
from an old TV set, should
probably be mounted on a
metal chassis for safety’s
sake— an inverted cake pan
will serve if the junk box
lacks a chassis.

The rectifier | used is a
small silicon unit rated at 1
Amp and 400 peak inverse
volts. A fullawave bridge
rectifier would be nicer
since the 120-cycle ripple is
easier to filter than the out-
put of a single diode. The
more filter capacitance the
better. Don’t be afraid to
experiment with smaller
amounts than | used, but be

prepared to add more if
hum is a problem. Be sure
the capacitors are rated to
work at voltages higher
than they will see in the cir-
cuit. The filter inductor
would ideally be a small
5-to 20-Henry unit rated at
20 mA or more. Small
chokes, like small power
transformers, are not too
plentitul these days, so |
used the primary of a sal-
vaged TV set audio-output
transformer instead.

An entire alternate re-
ceiver schematic is shown
in Fig. 3. | haven't built a re-
ceiver using this schematic,
but it is included here to il-
lustrate a number of circuit
variations. You can mix and
match circuit features from
Figs. 1 and 3 to make maxi-
mum use of the parts vou
have on hand. Note first
how the antenna is capaci-
tively coupled to the tuned
circuit. If you have a small
variable capacitor and a big
knob, you may find this ver-
sion easier to build than the
swinging link. Both sides of
the capacitor must be insu-
lated trom the panel and
the large knob is desirable
since placing your hand
near the control shaft may
influence the antenna cou-
pling. This circuit arrange-
ment was used in the 1952
ARRL Handbook receiver
with a homemade capaci-
tor constructed much along
the lines of my swinging
link—though plates were
used instead of coils, of
course.

If you have another small
capacitor with a suitable
shaft, you can use it as a
bandspread capacitor. The
smallest variable | had was
140 pF, so when | wound my
coil I'put a tap a few turns
up from the ground end and
connected that larger ca-
pacitor across only part of
the coil. A 10- or 15-pF vari-
able can go across the en-
tire coil as shown in Fig. 3,
and if you only have several
365-pF units, you can use a
tap on the coil even closer
to ground than mine. Don't
overlook old FM radios as a
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Mﬂurce of small-value vari-

able tuning capacitors.
UHF TV tuners are another
possibility and they often
have a built-in vernier dial
as well.

The 100-pF coupling ca-
pacitor can be any value
from 50 to 250 pF and the
grid-leak resistor can range
from 1 to 10 megohms.
Even the tube itself can be
changed; a 12AU7 or 6CG7
will work as well as the
6SN7, though the base wir-
ing and filament needs will
be different. Naturally a
real plug-in coil form will
work as well as the spare
6SN7 | used, and any
straight-sided glass octal
tube will do the job as well
as a 6SN7. Be careful not to
use both filament pins of a
tube for coil connections
unless the filament is burnt
out. | used #24 solid insu-
lated wire for winding the
coils. The coil ends are
brought down over the out-
side of the tube base and
soldered to the ends of the
pins. A dab of cement holds
the wires in place on the
glass.

One big change in the cir-
cuit of Fig. 2 is that the re-
generation control has been
replaced by a 365-pF vari-
able capacitor. There is a
good reason for this circuit
change: lower adjustment
noise. The trouble with the
25k pot used in Fig. 1 is that
it has dc flowing through it.
Carbon pots, unlike wire-
wound ones, develop con-

??

~1

tact noise when used this
way and eventually sound
scratchy when rotated. |
used the carbon pot be-
cause wire-wound ones are
hard to find, but the vari-
able-capacitor approach is
a better solution to the
problem and you may want
to try it.

A 1-or 2.5-mH rf choke is
used in the plate circuit and
an audio-interstage trans-
former provides coupling to
the audio amplifier. The
audio-output transformer
used for this purpose in Fig.
1 could also be replaced
with any power-supply-type
choke rated at more than 10
mA and 2 H or so induc-
tance. Also shown in Fig 2
iIs an audio transtormer or
supply choke used as a dc
feed path for the audio am-
plifier. This permits ac cou-
pling to the headphones
and gets them out of the dc
side of the circuit. If your
main interest is in CW work,
yvou may want to add some
audio selectivity by placing
a capacitor across the trans-
former winding as shown.
The resulting tuned circuit
can be set to the desired au-
dio frequency by adjusting
the capacitor value on a
cut-and-try basis. The ac-
tual value will depend on
the inductance of the trans-
former you have. Try start-
ing with .01 or .05 uF and
listen for an audio peak as
you tune across a CW sig-
nal. Use a larger- or smaller-

value capacitor to lower or-

165 | R 25mh
REGENERATION

I5pF

ANT —— )

ANTENNA
COUPLING

BAMNDSET

2 yesor A2

raise the peak frequency as
necessary.

Operation

Getting the most out of
this little receiver is going
to require some practice
because the controls inter-
act more than they do on a
modern superhet. Peaking
the preselector control on a
transceiver may change the
speaker volume a little, but
vou don’t expect it to alter
the i-f bandwidth or receiv-
er tuning! Basic operation
of the receiver is as follows:
The main tuning is set to the
approximate frequency of
interest and the bandspread
control to the middle of its
range. The antenna-cou-
pling link is positioned over
the top of the coil and the
regeneration control ad-
vanced. A “plop-hiss” noise
in the headphones an-
nounces that the detector
has started to oscillate. The
control is positioned just
after the oscillation starts
and the receiver is tuned to
a signal with the two tuning
capacitors.

You will find that the sen-
sitivity and selectivity are
greatest with the regenera-
tion set so the detector is
close to the oscillation
threshold. CW and SSB sig-
nals are copied with the de-
tector oscillating, while for
AM reception the regenera-
tion is backed down just be-
low the threshold. Often it
is easiest to find a signal
with the regeneration

2K TO 20K
OR SIMILAR

AUDID INTERSTAGE

TUBE: BSNT
IZ AUT
BLGT
01 PHOMES
¥
L CAPACITOR FOR
T~ AUDIO

{ SELECTIVITY

y

TRANSFORMER

o =

\\l:.HnﬂE 1 TO IO H

3

GND

- 1SmA OR MORE

Fig. 3. Alternate schematic showing some possible circuit variations.
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turned a bit to one side ot
the critical setting. Increas-
ing the antenna coupling
brings up the headphones
volume but also reduces
the amount of regeneration
present and changes the re-
ceived frequency slightly.
The regeneration setting
needed to maintain oscilla-
tion will vary some with fre-
quency as well. All of this
sounds more difficult than
it really is. After a little ex-
perimentation, you'll find
yourself pulling in an amaz-
ing number of signals.

Troubleshooting and
Calibration

One side benefit of this
design is that there is so lit-
tle to go wrong. If the re-
ceiver is built according to
the schematic and with
good parts, it will most like-
ly work when turned on. If it
doesn’t, and a series of cir-
cuit and voltage checks in-
dicates that everything is
OK, then the problem is
probably with the regenera-
tion coil. Try reversing the
connection of the link wind-
ing. If the receiver cannot
be made to oscillate on the
lower end of the tuning
range, then slide the feed-
back winding closer to the
main coil. The coil dimen-
sions recommended in Fig.
2 will surely get you off to a
good start but yvou may
wish to experiment with dif-
ferent geometries.

Once the receiver is pull-
ing in signals, you will want
to calibrate the dials. This is
easy to do with the help of
another receiver since the
oscillating regenerative de-
tector generates a weak
carrier on the frequency to
which it is tuned. Set the
calibrated receiver to a giv-
en frequency, turn up the
regeneration control on the
little set, then sweep its
bandset knob until you hear
its carrier in the other re-
ceiver. At that setting the
two receivers are listening
to the same frequency. |
glued a paper scale behind
my tuning knobs and
marked the bandset-dial



L

position at every half mega-
hertz. The bandspread dial
was marked for the 80-
meter Novice band and the
whole 40-meter band. Of
course, the bandspread cal-
ibration iIs only accurate
when the bandset knob is
set properly.

Other Coils

Changing the tuning
range means winding other
plug-in coils. Simply use
more turns to go down in
frequency and fewer to go
up. On the higher bands,
space out the turns so the
whole coil is 1/2 to 3/4 of an
inch long. The number of
regeneration turns should
also increase or decrease
one or two, in step with the
main coil change. If your
main tuning capacitor has
two sections, you can place
jumpers across otherwise
unused coil pins and wire
the socket to use both ca-
pacitor sections on low
bands and only one on the
higher frequencies.

A Word of Warning

This little receiver is real-
ly a lot of fun to operate. It
is cheap to build and can be
thrown together in a week-
end. If there are a few spare
octal tubes on hand, the fre-
quency range can easily be
extended in either direc-
tion. One word of caution is
necessary though. The time
will come when vou tune
across 80 meters with this
set and realize that you can
hear just about every signal
on the band. In fact, you
could actually use this little
gem to make some real con-
tacts (and enjoy shaking up
the ham on the other end
with a des.u:riptic:rn of your
receiver)! After you do that
several times you’ll natural-
ly start to think about one-
tube QRP transmitters. So
when nosing around the lo-
cal flea market for 6SN7s
keep an eye out for a slight-
ly larger power transformer,
a 6AG7, some 80-meter
crystals, and maybe a few
old B&W plug-in coils. B

1900 - 2500 MHZ KITS

DOWN CONVERTER KIT
5719.95

ANTENNA KIT
$79.95

POWER SUPPLY KIT

P.C. BOARD

PRE-DRILLED AND 33 WASKHERS ] P.C. BOARD
SOLDER FLOWED 32 SPACERS ] POWER TRANSF.
1 3 FOOT ROD ! 317L ADJUSTABLE
'; ::: ;f: p’;. ;“”' 2 Nurs REGULATOR
& CHIPCAPS “LARGE" 1 8" PVC PIPE ! FINE TUNING POT.
5 RESISTORS 2 4 ENDCAPS WITH SWITCH
¢ PREPAIRED COILS, 7 MOUNTING BAR ! COARSE TUNING POT.
FACTORY WOUND 1 “F CONNECTOR 2 KNOES
¢ POWER DIODES
SUPPLY CABINETS DISCOUNTS I RFCHOKE
Acvatinon cARNETS peepvncaip refir 0 T TR b 3 RESISTORS
PONER DUPPLF BT . ..oinssiiinns I ry S T 1 3 ﬂf,ﬂt’ f,lﬁ_',".
MANUFACTURED IF T9 9 Psiorssrrerrmmrne I TO0O0MFDCAP.
CABLE SETS SR E Provuiitive ! DPDT MINI TOGGLE

e re Ry
L
WNFFEREEY EiPE Cam #@l B 4B 8EF
Fib @ 0 TF NIT#FRIL

SWITCH
LED WITH WOLDER

FEdFr. NEf BFT_ ... 'S
FEFF T — Fr5. B5
I NF A T S—— N

L.

MAIL ORDERS
ADD $5.00 FOR SHIPPING AND HAN-DLING. TRIONYX IND. INC.

INDIANA RESIDENTS ADD 4% SALESTAX. 6219 COFFMAN RD.

INDIANAPOLIS, IND.
46268 104

(317) 291-7280

(317) 291-2985

VISA

Big TEN-TEC OMNI-C & ARGOSY Ouwwwch Sale

Common OMNI-C/ARGOSY accessories

TEN- TEC Model 546 OMNI/Series-C All solid-state,
200w SSB/CW HF Transceiver. 9 HF bands, 160-10m

215PC Ceramic microphone w/coil cord......
217 500 Hz 8-pole CW filt. (Reg. $59)
218 1.8 KHz B pole SSB filt. (Reg. $59)
219 250 Hz 6-pole CW filter (Reg. $59)
234 Speech Processor (Reg. $139)

214 Electret microphone

OMNI-C accessories.

280 18A power supply (Reg $7169)
255 Deluxe ps w/speaker (Reg. $199)
243 Remote VFO (Regular $789)

1140 DC circuit breaker

including 10, 18 & 24.5 Mhz & 10 MHz WWV; 40 KHz VFQ

overrun, Instant band change, no tune-up. Digital rea.
dout, six 0.43" LEDs - read to 100 Hz. 8-pole 2.4 KHz SSB
filter and audio active filter. Select standard SSB filter,
optional 1.8 KHz SSB filter or optional CW filter plus 450
Hz or 150 Hz of audio filtering. 50 dB notch filter, + 500

Hz & + 4 KHz offset tuning, QSK CW break-in, VOX or PTT,
adj. ALC, S/SWR meter, sidetone, built-in spkr. 13.8vdc

@ 18A; 5%"hx 14%

“wx 14"d, 14% Ibs..
Reqular $1289 - Sale Price $899%

Order Toll Free: 1-800-558-0411

222 Mobile mount..
223A Noise manher
224 Aucio CW filter

. SAVE $389 670 Single paddle keyer

ARGOSY accessories;
225 9A power supply (Regular £129)..
220 24 KHz 8 pole SSB filt rﬁ'eg $59)

226 25 KHz crystal t::allbramr

1125 DC circuit breaker w/cable

-
.~ OALE O#%
SALE  54*
SALE 54%
SALE $124%

SALE $154%

: .
g:ts :;gs TEN-TEC Model 525 ARGOSY All sohd-state, 10/100

joo0 | wett SSB/CW HF Transceiver. 6 HF bands 80-10m,
7qes J§ Including 30 meter band & 10 MHz WWV: 40 kHz VFO
overrun on each band edge. Instant band change, broad-
banded, no receiver front end or final tuning. Analog dial
accurate to + 2 kHz. 4-pole 25 KHz crystal SSB filter,
sensitivity 0.3 uV for 10 db S+ N/N ratio. Meter shows
lorward/reverse power, SWR & received signal strength
Offset tuming + 3 KHz, notch filter, QSK CW break-in & PTT
on SSB, sidetone, adjustable ALC. 13.8vdc/9A; 4%"h
*9"wx=15"d, 12'% Ibs SAVE $129

Regular $579 - Sale Price $449%

SALE

- SALE $119*
SALE 54%

In Wisconsin (outside Milwaukee Metro Area)
1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY .

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

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

Ohio WATS 1-800-362-0290 Fla.
putside 1-800-327-1917

Outside 1 _80)0-321-3594

~See Lisl of Advernisers on page 130

ORLANDO, Fia. 32803
621 Commonwealth Ave.

Phone (305) 894-3238

AES BRANCH STORES

CLEARWATER, Fla. 33515 LAS VEGAS. Nev. 89106
1898 Drew Street

Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

WATS 1-800-432-9424

Associate Store

CHICAGO, Illinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Qutside 1_800-621-5802

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

Quiside 1 _200-634-6227
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. %3  Just in time for Santa
> to get the word!

427 Here’s where to check out the Microlog of your choice:

Santa’s Microlog Workshop

18713 Mooney Drive

Gaithersburg, MD 20879

(301) 258-8400
TELEX: 908153

EASTERN UNITED STATES

Amateur Electronic Supply
28940 Euclid Avenue
Wickliffe, OH 44092

The Ham Shack

808 North Main Street
Evansville, IN 47711
(812) 422-0231 Dan

Madison Electronic Supply
1508 McKinney

Houston, TX 77010

(713) 658-0268 Don
Midcom Electronics

8516 Manchester Road

St. Louis, MO 63144

MICROLOG

INNOYATORS IN DIGITAL COMMUNICATION

WESTERN

Amateur Electronic Supply
1072 North Rancho Drive
Las Vegas, NV 8106
(T02) 647-3114
800-634-6227

Burghardt Amateur Center
208 East Kemp Avenue
Watertown, SD 57201
(605) 886-7314 Jim

216) 585-7388 Y Conley Radio Supply
{EGU—}321—3594 PUA) L9050 Diatoces 318 N 16th Street
Billings, MT 59101
The Comm Center SOUTHERN (406) 259-9554 Ron
Route 198 Amateur Electronic Supply

Laurel, MD 20810
(301) 792-0600 Jerry

EGE Inc.

13646 Jeff Davis Highway
Woodbridge, VA 22191
(703) 643-1063 John

1898 Drew Street
Clearwater, FL 33515
(813) 461-4267

Amateur Electronic Supply
621 Commonwealth
Orlando, FL 32803

CW Electronic Sales
800 Lincoln Street
Denver, CO 80203
(303) 832-1111 Pete

Ham Radio Outlet
2620 West La Palma
Anaheim, CA 92801

EISCO (305) 894-3238 =
11305 Elkin Street 800-327-1917 (714) iﬁlﬁ Earl
Wheaton, MD 20902 PR TP 800-854-

(301) 946-1088 Rolando

G & G Electronics

16424 Crande Vista Drive
Rockville, MD 20855
(301) 948-T7388 Jeff

Hamtronics/ Trevose
4033 Brownsville Road
Trevose, PA 19047
(215) 357-1400 Jim

Tufts Electronic Dept. Store

61 Lowell Road
Hudson, NH 03051
(603) 883-5005 Chuck

2805 N E 2nd Avenue
Miami, FL 33137
(305) 573-8383 Arturo

Amateur Radio Supply of Nashville
615 South Gallatin Road

Madison, TN 37115

(615) 868-4956 Frank

Britts 2-Way Radio
2508 N Atlanta Road
Smyrna, GA 30080
(404) 432-8006 Dan

High Technology Electronics

3229A S Andrews Avenue
Ft. Lauderdale, FL. 33316

Ham Radio Outlet
999 Howard Avenue
Burlingame, CA 94010
(415) 342-5757

Ham Radio Outlet
2811 Telegraph Avenue
Oakland, CA 94609
(415) 451-5757

Ham Radio Outlet

5375 Kearny Villa Road
San Diego, CA 92123
(714) 5604900

Ham Radio Outlet
6265 Sepulveda Blvd.

MIDWEST o Van Nuys, CA 91401
_ (305) To4=5308 Jeit (213) 988-2212

Amateur Electronic Supply HELP Radio

4828 West Fond Du Lac Avenue 1055 Libertv Street CANADA

Milwaukee, W1 53216 acksonville, FL 32206

(414) 442-4200 Paul {'9:}4} 356-8546 Al Ucntey, Trodai

800-558-0411 White Rock, BC V4B 1N8
(604) 536-3058 Colin
Current Microlog Equipment and Accessory Price List

ATR-6800 System, 9" B&W Video, e O BT S A O W . S T IR o $ 995
Application Module, Cable Kit ................... $U05 e e e TR $ 195
ASABOVE: Riais Va0 . ... L e R s e o o v o7e s $ 2370 Add $25 for Previously Shipped Unit
Morse TrainerModule: ;.. .....iviivrinvosscnssine $ 189 LA B A A T T e S | R S e $
ARQ ModeB ReceiveModule .................... $ 189 MohitoF It Tagn . 1 o o ii st s e s e vate i s 653 $ 7.50
Data EcryptionBoard. ............c.c0oinennn... $ 1000 Custom Interface Cable for MX80 or 82A
BASIC/Mailbox/16K Bat . . .. .........ccovennnnsn $ 509  Printer (Specify ATRorACT-1)................... $34.36
Epson MX 80 Print, Custom Cable & Ser. Board . . . . .. $ 600 9 B&WVideo.........cooiiiuniainiiin. $ 199
Okidata 82A Print, With Custom Cable .. ..... ... .. o0 SIERRNRO0 o e  re  ile dd nlini $ o)
Extra ATR-6800 Manual Set. . .................... e L e Y QR Ty S

BB ACTT L NIATIRL o vl v wimin issns o i o grmn s p oo $ 10
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MICROLOG

MEMORY BACK-UP

AND HIGH SPEED PRINTER OUTPUT*

Never Lose Your Memory Again!

All “Here-is” memories, ID’s and all keyboard in-
put parameters are retained for 2 weeks by the in-
ternal Ni-Cad battery & charging circuit. Load up
the memories, carry the ACT-1 out to your field-day
site and be ready to go as if you never turned it
off! Also included in this option package is the
high speed code converted RS-232 serial printer

output.

The best gets better at MICROLOG Corp.
18713 Mooney Dr., Gaithersburg, MD 20879
Tel. 301-258-8400 TELEX 908153.

MICROLOG ..

INNOVATORS IN DIGITAL COMMUNICATION

e SIMPLE DIRECT CONNECTION to your
Transceiver. ® COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key-
board programmable tone pairs from 500 to
3000 Hz. * SPLIT-SCREEN operation with
keyboard selectable line location ® 1400
character text buffer. ® TEN, 40 CHAR. pro-
grammable message memories (doubles with
BATT. BACKUP), plus ID's WRU & SELCALSs.
¢ RANDOM CODE generator & hand key in-
put for practice. ® Baudot 60 to 132
WPM. o ASCII 110 & 300 baud. ® SYNC-
LOC MODE for improved ASCIl operation.
e RECORDER INTERFACE for ‘‘BRAG-
-TAPE" or recording off-the-air. ® CODE
CONVERTED printer output in Baudot or
ASCII. « SSTV/IGRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.

*9" monitor $199. Battery Backup & RS232 print $125.



Jack Martin W8XW
701 Radar Squadron
Box 1774

Kure Beach NC 28449

The Program That Knows It All

Repeater info, third-party agreements, you name it —

this TRS-80 BASIC program knows It.

i ey, OM. Shall |
QRQ?”

“Er, uh, veh. | guess.”
Boy, | sure wish | knew what
he meant! Where did | put
that list of Q-signals?

| operate contests quite a
bit. | keep a dupe sheet in
front of me, but | sure wish |
could search through those
calls faster!

Has it been ten minutes
since | last IDed? Six
minutes? Or 127

Just showed that FCC ex-
aminer a few things and up-
graded my license. Now
let’s explore this new terri-
tory. . .umm, how far down
can | go? Am | in the phone
portion of this new band?

Familiar situations? Well,

MENU OF COMMANDS

1. REPEATER INFO

2. CONTEST OPERATOR

3. Q-SIGNALS

4. THIRD-PARTY AGREEMENTS
5. IDER

6. FREQUENCY CHECK

7. EXIT

COMMAND?

Fig. 1. Sample run of com-
mands available for user.

now you can relax. This ver-
satile program will put fun
and pleasure back into your
hamming. Just by inputting
a bit of information about a
repeater station (last three
letters of its call, its fre-
quency pair, or its location),
the program will provide all
the information concerning
that repeater. If you are a
contest operator, this pro-
gram was made for you. It
provides dupe sheet capa-
bility with memory and fast
recall. No more lost con-
tacts while you check your
log to see if you worked
that station. Those infre-
quently used Q-signals are
now available when you
need them and there is no
more wondering whether
that country has a third-
party agreement before
running the phone patch.

Fig. 2. Frequency check
display showing 3.5-MHz
band with operating fre-
quency of 3.7 MHz. A dis-
play is provided for each
band, 80-2 meters.
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| remember when | up-
graded and was operating
on new and unfamiliar
bands, | was constantly re-
ferring to a chart to see
where the band limits were
and if | was still in the
phone or CW portion of the
band. Before using this pro-
gram, | still had to resort to
that chart when | would oc-
casionally operate on a sel-
dom used band. Now the
computer will verify the le-
gality of my operating fre-
quency and visually display
where | am operating within

that band.

Last but not least, the
program provides a visual
reminder to satisfy the sta-
tion identification require-
ment and will give a flash-
ing reminder when it is time
to identify.

Written for the Radio
Shack Level Il TRS-80 with
16K memory, the program
requires about 9K to run.
Since there are no unique
statements, it should readi-
ly adapt to other BASICs.
The overall program is ac-
tually composed of seven
different subprograms. By

compartmentalizing it in
this manner, the user may
choose all or portions of the
program to fit his particular
needs or memory capability.

Program action is simple
to follow. Just respond to
the computer’s requests
and you cannot go astray.
The program should be
loaded and ready to use
when the operator sits
down for a hamming ses-
sion. Then he will have all
these capabilities at his
fingertips.

Program Introduction:
Statement lines 1 through
52 graphically introduce
the program and ask the
user to input his choice of
subprograms. | have made
extensive use of the INKEY$
function throughout the
program. This allows faster
responses and saves wasted
effort by not having to use
the ENTER key to input
data. Safeguards have been
incorporated to prevent the
program from crashing if a
wrong key is inadvertently
hit.

Favorite Repeater: State-
ment lines 100 through 288
comprise the repeater infor-
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ANTENNA
TU N ERS MDDELS

MFJ-941C 300 Watt Versa Tuner I}

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whlps beams, balanced lines, coax lines.

‘/‘!l'f..l' EN~

MODEL wF,

Fastest selling MFJ tuner . . . because it has
the most wanted features at the best price.

Matches everything from 1.8-30MHz: dipoles,
inverted vees, random wires, verticals, mobile
whips, beams, balanced and coax lines

Run up to 300 watts RF power puipul

SWR and dual range wattmeter (300 & 30
watts full scale, forward/rellected power). Sensi
tive metler measures SWR n 5 watts.

MFJ-900 VERSA TUNER
MFJ-900

*497,

Matches coax, random wires 1.8-30 MHz.
Handles up to 200 watts output; efficient air-
wound inductor gives more watts out. Sx2x6"
Use any transceiver, solid-state or tube.
Operate all bands with one antenna.
Z OTHER 200W MODELS:
MFJ-901, $59.95 (+ $4), like 900 but includes
4 1 balun for use with balanced lines.
MFJ-16010, $39.95 ( + $4), for random wires
only. Great for apartment, motel, camping, opera-
tion. Tunes 1.8-30 MHz.

MFJ-984 VERSA TUNER IV
MF J-984

Up to 3 KW PEP and it matches any feedline,
1.8-30 MHz, coax, balanced or random.

10 amp RF ammeter assures max. power al
min. SWR. SWR/Wattmeter, for /ref., 2000/200W

18 pesition dual inducter, ceramic swilch.

7 pos. ant. switch. 250 pl 6KV cap. Sx14x14"

300 watt dummy load. 4:1 lemite balun.

3 MORE 3 KXW MODELS: MFJ-981, $5239.95
(+$10), like 984 less ant. Switch, ammeter
MFJ-982, $239.95 (+ $10), like 984 less am
meter, SWR/Wattmeter. MFJ-980, $209.95
(+ $10), like 982 less ant, switch,

w~See List of Advertisers on page 130

NOUC TAMNCE lhTEHH.i

'|L|L.'

Flexible antenna switch selects 2 coax lines,
direct or through tuner, random wire/balanced line,
or tuner bypass for dummy load.

12 position efficient airwound inductor for
lower losses, more watts out.

Built-in 4:1 balun for balanced lines.
capacitor spacing.

Works with all solid state or tube ngs

Easy lo use, anywhere. Measures 8x2x6", has

1000V

MFJ-949B VERSA TUNER 1l

MFJ-949B

» $1 3995
(+ 54)

MFJ's best 300 watt Versa Tuner |l

Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up to 300W output,
solid-state or tubes.

Tunes out SWR on dipoles, vees, long wires,
verticals, whips, beams, quads.

Built-in 4:1 balun. 300W. 50-ohm dummy_load.
SWR meter and 2-range wattmeter (300W & 30W).

6 position antenna swiltch on front panel, 12

position air-wound inductor; coax connectors, bind-
ing posts, black and beige case 10x3x7".

MFJ-989 VERSA TUNER V
MFJ-989

s32 {+S1m

New smaller size malches new smaller ngs —
only 10-3/4Wx4-1/2Hx14-7/8D".

3 KW PEP. 250 pf 6KV caps. Matches coax,
balanced lines, random wires 1.8-30 MHz

Roller inductor, 3-digit turns counter plus spin
ner knob for precise inductance confrol to gel
that SWR down.

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Built-in lighted 2% meter reads SWR plus for

ward/reflected power. 2 ranges (200 & 2000W). .47

6 position ant. switch. Al cabinet. Tilt bail

Ham Radio’s most popular
antenna tuner. Improved, too.

$8 95

(+ 54)

S0-239 connectors, 5-way binding posts, fin-
ished in eggshell white with walnut-grained sides.

4 Other 300W Models: MFJ-940B, $79.95
(+ $4), ke 941C less balun. MFJ-945, $79.95
[+ $4), like 941C less antenna switch. MFJ-944,
$79.95 (+ £4), like 945, less SWR/Wattmeter,
MFJ-943, $69.95 ( + £4), like 944, less antenna
switch. Optional mobile bracket for 941C, 9408,
945 944, $3.00

MFJ-962 VERSA TUNER Il
MFJ-962

s229(+ $10)

Run wp to 1.5 KW PEP, match any feed line
from 1.8-30 MHz.

Built-in SWR/Wattmeter has 2000 and 200
watt ranges, forward and reflected

6 position antenna switch handles 2 coax lines
(direct or through tuner), wire and balanced lines

4:1 balun. 250 pf 6KV cap. 12 pos. inductor.
Ceramic switches. Black cabinel, panel

ANOTHER 1.5 KXW MODEL: MFJ-961, 5189.95
(+ $10), similar but less SWR/Wattmeter

MFJ-10, 3 fool coax with connectors, $54.95.

To order or for your nearest dealer

- CALL TOLL FREE

|_'
VISA

_ 4 800-647-1800 m——.

For tech. inlo., order or repair status, or calls

outside continental U.S5. and inside Miss., call

601-323-5869.

« All MFJ products unconditionally guaranteed for
one year (excep! as noted).

« Products ordered from MFJ are relumable within
30 days for full refund (less shipping).

* Add shipping & handling charges in amounis
shown in parentheses.

Write for FREE catalog, over 80 products

M ENTERPRISES,
INCORPORATED
Box 494, Mississippi State, MS 39762
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Program listing.

1 REM JRCK MARTIH — WEodd
< FEHF MY 1580

9 CLEAR100:

10 DINFSC1@)

11 DIMCS<10a)

12 CLS:PRINTCHR®(2Y)

14 PRIMNTS44G,. “»x H A H HE L P E B #=a"

16 FORY=1T03

i PRINTiB.*C 0 - €0 - C @~
28 FOR=1 T vESTE

22 PRINT®TIO.*

24 FORdd=1 TODDE: HEXTH

26 HEXTY

28 CLS:PRINT"MENU OF COMMADS™

o0 PRIHTSTRIHGESSS,. "="5§

32 FRIMTEPREINT

-4 PRIHT"1. REFPERTER 1HFO"

& PRIHNT"Z. CONTEST OPERATOR"

22 PRINT"3. O - 51GHALS"

48 PRINTY4,. THIRD - PARTY AGREEMEMTS™
42 PRINT™S. 1D “ER"

44 PRINT™&. FREOUEMNCY CHECK™

46 PRIVNT"7. EXIT™

48 PRIMT:PRINT"COMPFRL ™™

Sh GIELE10000: IFUAL (VES » ( 10PUAL KBS *SG0TUSS

52 ONFGOTO1O0 . T00 , S . 7O . 36, 1100 . 2160

100 CLS:PRINT"FRUORITE REPERTER INF0O"
102 PRINT

18 PRINT"THIS PROGRAM WILL PROVIDE INFORMATION ABOUT"
18& PRINT"VOUR FRAUORITE REPEARTER(S>. ENTER THE LAST"

12 PRINT“THREE LETTERS OF ITS CALL OR THE FREGUENCY™
116 PRINT"PAHIR 12732 OR THE HAME OF THE CITY WHERE"

112 PRINTTEREFERTEE 15 LOCHTED. ™
114 PRINTIFRINT

116 IMPUT=STATLON™ ;S8

116 e=f:0s="0EG."

129 IFSs="RL0"0ESs=""14 54 " ORSS="0E DVLEV"GOSLB 206
121 IFSS="HER " RS E=" 20 00 " ESS="CHARLESTON" GOSUBZ0 ]
1is IFSS="MFE" ORSS=" 2088 " RS$="RORNDKE " GOSLE 282

19C IFE OTHENZEZ
19% GOYO2Ee

00 FRELINTYWREACO. 3494, 258 "i0E1" BECKLEY W™t X=1tRETURN
201 PRIMNTVWEEBRER . 22-02.34%5 ";DE:" .CHARLESTOM. WU =11 RETURN
N2 PRINT“WRARFE . 32088, 76 “3D8§3" RORMNOKE. VA" 1 X=1tRETURN

250 PRINT:PRINT"THRT STATION 1S MOT OH FILE"

s PRINT:PRINTAMOTHER STATIOM <w M T

Jha  GOCiUE ) oa
o3 IFrE==300T01 14

=85  IFvEBL Tealnnsss
=88 IFE=Te0Thzo
iy CLS

TR FRINT=JIUST ENTER CALL SI1GH AMD COMPUTER WILL LETH

<4 PREINT"VOU M0 IF IT 1S A GUPLICATE. ™

The. FRIMNTIFPREINT

Tl IHPUT*STATION < 1WPUT ‘=
316 IFRs="S“GOTO>E

=12 LETH=0

Jid =il

216 IFCEC=""THENZZZ

318 IFCE=RETHEME DG

S0 GOTOS14

TO STOR 2" 2RS

322 PRINT:PRINT“THAT IS A HEW OME — CALL 1T

a4 PRIMNT:PRINT"WAHNT 17 LOGGED <% Ha7*

Sd6  GOSUE 1 o

&7 IFEB=29GOTO3S2

S48 IFKBS »8G0TOI2E

St TFEB= /2G0T %0E

sue LETCSCK)=Fs

st GOTOZ0E

b PRIMI“ALRERDY WORKED HIM —*
—ae COTO5EG

4m I:H

ars "=

=8 OLS:1WPUT™0 — SIGHAL (EMTER “S° TO STOF»: = ;0%

=02 IFOs="sS"GOTOZ2
S04 W=D

506 RESTORE

S08 FORI=1TO24

S0 READAE

512 IFRE="END"GOTOSS0
=14 IFRAE=CSGOTIS
Si6 MEXTD

=18 1P ETHENSSD

S0 OMIGIEUESES 526 - 527 - 508 509, 530, 53351 . 532 . 5335, 534 . 335, 556 - 537 . 538 .. 539,
T48.541 . 542,540 . 544 L 545, 546 . ST I GOTOSL B

525 PRINTEORL: ARE YOU BUSY?:X=11RETURN

Si6 PRINTEOEM: AM 1 BEING IHNTERFERED WITH™"“tik=]1RETURN

:

PRINT"QRT:
PRINT"GRU:
PRINT"GRUs
FRINT "OR=:
PRINT=ORZ:
PRINTOSE:
PRINT=OS:
539 PRINT=OSL:
PREIHT"GEM:
41 PRIMNTCEFI
Az PEIHT ™05

AERERA
Qé%mggi
r

$289RGRARAEREY

5

F

1

§

PRINT"ORN: IS THERE STRTIC?":X=1:FETURM
FPRINT0ED: SHALL 1 THCRERSE POMERZ":iX=1:RETUEM
PRINT"CRP: SHALL [ DECRERSE POLERZ?"ikws]:RETURMN
PRINT"GRG: SHALL 1 SEHWHD FASTERTY:X=13:FETURN
PRINT"GRS: SHALL 1 SEND SLOWERT":¥=1:RETURN

1 STOP SENDING?"t¥=1tRETURN
YOU ANVTHING FOR ME?"tk=1:RETURM
READA 7" 1 im | tRETURN
YO CALL AGRINT " iX=1:FETURN
CALLIHNG MET"i==11FETURM

SIGHALS FROTHG ™ tX=11RPETURN

HALE BREAE- TN ":E=]tEETLEN
ROOMA EDGE FECETFPT 7 1¥=1:RETURN
1 BEPEAT LAST MESSAGE Y i1 ¥=1:RETURENM
VOU FPELAY?" 3 5=1 1 RETURN

1 SEMD A SEF1ES OF U/'S7"1¥=1tRETURN

=S4T PRINT"GSY: SHALL 1 CHANGE FREGUEMCY/?"i¥=]i1RETURN

S44 PRINT"QTE: WORD COLUMT AGREET":H=1:RETURH

45 PRINT"QTC: HOW MAMY MESSAGES DO YOU HAVET!:K=11RETURN
SME PRINT"QTH: WHAT 15 YOUR LOCATIONT":}=]:RFETURN

AT PRINT"QTR: WHAT 15 VOUR TIME™ "t =1:RETURM

S0 PRINT:PRINT*THRT OME 1S MOT OM FILE"

Sue PRINT:PRINT"ANOTHER OHE <(Y.H7=
T GUELUE | 0

S5t IFE=B900T000s

= PR - TesDTiESS

o958 IFEE=7ac0Tiss

Em m'-rﬁilm.nLuwﬂukumlﬂ_nmﬂn'Hw-,umﬂﬂ.ﬂmﬁ_ﬂl'hm'lk
Eﬁl m‘TH:ﬂ m-.il 3 umlun | llm},:llll . llm:n J IF{HE’B“ ¥ HEEHH . 1Ing_ll F "QSH"
SR2 DRATRMESPY  "QSuUl, *EERt HETEY . "OTC" . *uTH" . "EaTR"

S0 DATA"END"

PRINTSTRIMNGS (S5, "s" 33
PRIMT

PRINT={LU» ARGEMNTIMNA
PRINT™(CP)Y BOLIVIA
710 PRINT®CPY)> BRACTIL

fR¥ng

AS:PRINT"THIRD - PARTY RAGREEMEMNTS"

(HC Y ECURDR
{YSy EL SEl uRDaDE
(TG) EETRFLA

(EL> LIBERIA"
OE)» MEXICD™
YD HICARRFRGUR"

12 PEINT=(UE Y CHEFDH CER Y EUNYRR (P PERErET
vid PRINT™(CE» CHILE (M HRIT] (2P FRFERGLFY™
TIE PRINT (M} COLINEIA (HEY HONDUEHS COR) PERUT

718 PRINT"C(TI» COSTR RICA Cd¥4) 1SEFHEL (%) TRINIDAD™
Vil PRINT"CCM)» CUBA CEYSY JAMATCA COM 2 URLGURY™
722 PRINT"CHID DOMINICAM REP, CJY)Y JORDAM WU DENEZUEL A
724 PRINTSTRINGE(SS."s")}

Tah PREIMNT:PRIMT"HIT “C° TO COMTIMUE"

van DUELB 1 BT

T IFEBR=£7G0TO2S

Toe IFEB >aMLDTDTZE

D CL=PRINTCHRES OIS

99 PRINT®1ZE."HIT "% TO sS10P™

hd PRIMNTS192Z."HIT “R° TO BESETT

i, F=l:B=m{=0i0=H

WO PRINT®448 . /3" "By  "3C" ny

910 b=18

=211 E=sna

9T PRINTE47Q, ™ "3

914 FORF=1TOIZD:MEXTH:E=E-1
N PFRINT®4AVD, "2 "}
918 LETOs=]HEY'S
IFOs="R"GOTOI0E
IFos="5"G0T02E
IFE=-1G0TO3I2
GOTO913Z
A=:P=B-1:(=0: =0
PRINT®448.A:"
IFE=6G0TOM8
GOTOS11
LETGS=1HKE"/'S
IFQs="R"GOTO96E
IFEg="S"00OTO0ZE

"3B:"

FRINT®E32, =

GOTO34e

1160 O S=PRINTCLASS OF LICEMSE®
1102 PRINTSTRINGS (S5, “=%) 3

1164 PRINT

1106 FPRINT®<HMOMICE™

1188 PRINTHCTY JECHNICT AW

dadEiiagdnsne

111G PRINT"CGIEMERAL C(OR COMDITIONAL Y™

1112 PRINT" {AXDURANCED "

1114 FPRINTH<EXHTER"

1iie PRINT

1118 PRINT"WHICH CLASS ARE YOUT™
1119 GOSLE 1 eoesS

1% "ib

FRINT@ESZ."I DENT I F Y ! '":1FOR=]lTOZO0D: HEXTH
" FORoi= | TO200: HEETH

11209 IFrB=7T80RE=S40Ry B=7 | (P B3 B=5300T01 1 22
1121 1IFEE< ' TeDE B X840 B 710 FSOREC »6300T01119

118 LETC=EB
1124 Q1 S=PRINT"ERDS OF OFERAT TOM™
1126 PRINTSTRINGS (DS, "=% 33

mation program. When the
user responds with the last
three letters of the repeat-
er's callsign, its frequency
pair (e.g., 13/73), or the city
where it is located, the com-
puter will display pertinent
information concerning
that repeater. One helpful
bit of data provided is the
proper beam heading for
that repeater. Lines 120
through 197 and 200 to 279
are reserved for the user to
insert information pertain-
ing to his favorite repeaters.
| have put data in these
lines just to provide format-
ting examples.

Contest Logger: This rou-
tine is the answer to the
contester’s prayers. It re-
sides from lines 300 to 338.
It will ask for the callsign of
the station, check memory,
and, if not already logged,
will tell the operator that it
is a new contact and to call
it. If contact is made, the
call can be saved in memo-
ry for recall later. If the sta-
tion was previously logged,
the user will be informed so
that a different station can
be checked. Searching ac-
tion is completed in sec-
onds—a lot easier than try-
ing to find a callsign in a

74 73 Magazine » December, 1982

stack of dupe sheets! State-
ment line 11 is initialized
for 100 contacts. This can
be adjusted if desired.
Q-Signals: How many
times have you heard a
Q-signal used and tried to
remember its meaning?
Statement lines 500
through 603 provide instant
recall. The user enters his
own catalog of Q-signals in-
to DATA statements begin-
ning on line 600. | have
already inserted 23 signals.
These can be altered to suit
individual needs. The only
program modification re-
quired is changing the

DATA statements and lines
525 through 547 to support
the changes made. Be sure
the last DATA element is
“END”.

Third-Party Agreements:
This program will display
the list of countries with
which the United States has
third-party agreements,
Statement lines 700 to 732
support this function. The
list includes call letter pre-
fixes. If the country is not
listed, do not make that
phone patch!

Station Identification:
The operator can initiate
this program when the QSO



1128 PRINT
1138 PRINT"1. 1.5 (20M)

=
=
1172 PRINT=2. 7.8 <48M)5 G
T

1134 PRINT™3. 4.8 {288
1136 PRINT=4, 21.8 (15MD
1172 PRINT
114D PRINT

8.8 CilgM»=
.

B (&M=

44,8 <M=

1142 PRINT"WHICH BAHD ARE YOU OPERATIHNG ON?"
1144 GOSUB 180001 IFUAL (KES ) C10RUAL (KBS ) >7G0OTOL 144

114& LETB=X

1148 IFC=7eG0T01152

1158 IFC=8460T01 154

1151 IFC=T10RC=6S0FC=C900TO11%E

1152 1FB=I0RE=e0RE="THENPRINT"HOUICES CAMMDT (PERATE THERE=:GOTOL 182

1153 1Fe=] ORE=20RE=40RE=S00TO] 156

1154 1FBe | DRE=20RE=J0RE=40RE=5THENFRINT"TECHS ARE HOT ALLOWED=:GOTD1182

1156 CLS:PRINT"MODE OF OPERATIOHE: <C>W

1157 GOSUE1Beas
1158 IFKB=e70RKB=EBGOTDL 168
1159 1FKBC >670RKBC »BBG0TOL ST

oR AP IHOMNE?™

1160 LETH=KE: IFC=04RNDM=ST THEMPR INT"TECHHICIANS CAMMOT USE CU“:GOTOl182
1161 IFC=FErHDM=88THENPRINT"HOUICES DO HOT HAUVE PHOMNE PRIVILEGES®:GOTOL182

1162 PRINTIFRINT

Lie4 PRINT™WHAT 15 VLR PREESENT OFERATIHG

1166 INPUT™FREOUENCY (l.E.. 14.3232"3F
1162 TFC=7recOT0]I00

1178 IFC=84G0T01 320

1172 IFC=?1G0TOL1 338

1174 1IFC=65G0TOL370

1176 IFC=£9G0OTO1410

1178 LETE=IHT{FE{S>3)

1120 OGOEIBI1 . 1192, 1194, 1196. 119C

1182 PRINT:PREINTDO "0U WISH A MEMN FREUENCY CHECK (Y-MO 7™

1184 GLoLE100E5
1186 IFKB=83GOTO1124
1188 IFEB< 7360101134
1122 IFKBE=VeGOT022
1128 PRINTYSORRY. -

YOU'RE ILLEGHL |!"iRETURH

1192 PRINTY"EETTER GET BACK IN THE BAHD. ":$RETURN

1194 FEINTY"CHELK YOUR 0. YOU'RFE O

THE BAHD ' ":RETURH

1159 PRINT"HERE COMES THE FIN. SLIP' “i1RETURH

1120 PRINTGOTCHAR VDU ' "ItRETURN
1788 IFF =370 DF (=3.7SG0VT01310
1282 IFF =7, lOREF =7, 1SGOTO1 310
1384 IFF>=21.18°0F (=21, 2060TO1310
1306 1FF >=28, 10AMDF <=28. 2060T0131@
1382 GOTO1178

1318 IFM=E8aTHENFRINT"HOUICES 0O HOT HAUE PHOHE PRIVILEGES":GOTOD1182

111z GOTOLS@e

1326 [FF »=58. 18ANDF <=54. 08G0T01 588
1322 IFF >=145, BBAHDF <=148. BBGOTO 1 S08
1324 GDTO1178

1138 1FF>=3.525R0F <=3, 77sG0T01 358
13532 IFF 2=3, G9FDF (=4, 00GOTO] 506
1334 IFF >=7 @2TAMNDF <=7, 1SGOTD) 358
1356 IFF »=7, 225ANDF <=7, 30G0T01 500
1332 IFF>=14.025ANDF (=14, 2GGOTO1 352
134@ [FF =14, 275ANDF <{=14. 3560701508
1342 IFF >=21.025N0F<=21. Z5G0T01358
1344 IFF>»=21. 30RNDF <=21.45G0TO1500
1346 IFF =28. DOANDF <=20. S8G0T01 35
1348 1FF>=28. S1AHDF{=2%,. 7ToGDT01 580
13758 IFF >=58. | 6FANDF (=54 . 8aG0T 01500
1352 IFF =144, AMNDF <=144, 18G0OTOL 358
1354 IFF =144, 1 1ANDF (=145 80GOTO1 560
1756 GOTOLL7E

1158 IFM=8BTHEMFRINT"YOU ARE NHOT IM THE PHOME PORTION":1GOTO1182

1368 GOTD1Soa

1378 1FF =35 S2SAIF <=3. 7TSG0TO1 460
1372 IFF =3.50flF (=4, BGOTO ] S08
1374 IFF =7 . 025fF <=7 . 1SaGDTD] S50
137€ IFF >=7_ 1S1AN0F <=7 . 38G0T01502
137€ IFF =14, 82SAMNDF < =14, 208G0TO1468
1388 [FF>=14.218AMNDF <=14. 3500701500
1382 IFF>=21.020RNDF<=21 ., 2560T01468
15384 IFF »=21, 275ANDF< =21, 4560T01 508
1386 [TFF =208, BGOFRNDE < =28, SBGOTO 1406
1382 IFF =23, SIANDF < =29. 7BGE0TO 1 Sea
1322 IFF =58, D < =50, 1BE0TO1 408
1352 1FF =50, 1 1AMDF < =54, BEG0TO ] SHe
1753 IFF =laa . aDF (=144 . 18GOTO] 408
135 IFF =144, | 1A (=148, aBGOTOL S0
135 GOTD1172

1406 IFM=CROTHENFRINT"YOU ARE OUl OF THE PHOMNE BRAMD":GOTO1 182

1432 GOTO 1568

141 1FF »=5.50FHDF <=3, PTEGOTO 1 440
1412 IFF 5=5. 77eRNDF <=4 . BOGLTO ] S0
1414 IFF J=7 . ORNDF (=7, 156G0T0] 440
14l IFT 5=7, 1ofllF <=7 , J8G0TO1 5o

1410 1FF =14, GBAMNY C=i4. 2060TO1446
1420 1FF >=14. 21A0F (= 1 4. 3560TO1S06
1420 IFF =21, 0AalsF C=2] . 25aGOTD1440
1424 FTF >=21. I51ANF ¢=21 . 45060701560
14 ITT "=, ¥ c=22,. SGE0OTO1498
14275 ITT =Z28.51FDF <=25_ Tal0T0o 1 5
1450 1FF =50, 08FDF (=%, 10GOTO1448
14052 IFF 2=50, 1 1ANDF =54, 88007 01 560
1454 1FT 2=1 44 BORNDF =144, 18GOTO1 4410
1455 1P =lqaq., VIANDP =145, BRGUTO 1 S60
1470 GOTD117E

1440 IFM=C0OTHEMFTTINT"EETTEE GET BACH
144 GOTDL SO

IHN THE PHIME BT :GOTOL1182

1500 MEGDTOIS16. 1959, 1579, 1590, 1e. 1619, 1620

1310 GOSUE ] Ton

1312 M=gE0afeI. . S, ex=], 7rD=5.81E=0.9:0md . B3 J=127
1514 FRINTEC AEPFRINTES+ 1O, Hi FRINT®E « 20, M PRINTE 20, IPRINT®(»40 . E: FRINT @ +50 .

G
1518 W=fx2
1516 GOTO19088
1556 GO el 700

1552 X=83Ssh=7.0:Ha7 . 1:M=7. 21D=7. 3t Jn1 27

1754 PRINTEC A: PRINTEX+10. HI1 PR INTEX« 28, M: PRINT &4+ 38. L

1955 ¥=878

1556 1FF »sAADF CHTHEME=<F ~#fib«fAz V=01 GOSUB 1 800 GOTOL | &2

1954 |FF y=HDF CHTHENZ ={F~H +H: V=13 GUSLB 1 809 GDTU1 182
1560 IFF >=MfNDF<DTHEMZ=<F-M) +M: V=201 GUSUB 1 890 : GOTOL 182
1561 IFF=DTHEMZ=<F-M)+M: V=201 00SUBISBa: GOTODL 1 82

1570 GOSUE] Fea

1372 ¥=E05tfA=l4.0tH=l4. 1eM=14.  2:0= ] 4, 32E=14, 35: =127
1574 PRINTEL.- A:PRINTEE+10. Hi PRINTE+ 20, M PRINT®E 308, D PRINT €4+ 406.. E

1575 ¥=221
1576 GOUTOZD0E
1990 GOUB1Te0

1592 ¥=035:A=21.0:H=21.1:M=21.2:D=21.3:E=21.4:G=21 .45: J=127
1594 PRIMTELS APRINTEH 10 HIPRIMNT 0 20. Ms PRINTE 30, D PRINTE40.. Et PRINTEL+50 .

G
1555 H=g814
1350 GOTO13900
1s80 USR] "ob

1682 H=E05i1R=2. 01 2B. 51 N3, 8z =095

sE=t. P =147

1883 PRINTES. AT PR IMNTE 1. Ht PFRINTEG 2. M PRINTEH 8. DPRINTE+36 .. E

185 XK=C07
160 GUTURTES
1ol@ GOZUD "oe

16ld ¥=Tl 000, 8tH=01 .0 Met2, 0205l 02 E=54,. @2 I=1 2V
1614 PRINT#, ARPRINT &+ 10, Ht PRINT® 26, MiPRINT&+ 38, D: PRINT®S+48 . E

161% =75
1616 GOTO2000
1620 GLSUEL Ve

1eZd F=EThiPeldd. . o H=145.. 0t M=146. =147 . 1 C=149. 02 J=127
162d PRINT& FEPRINTE 16 . HtPRINTE 20 . M PRI HTE 0. P T 4R . E

162% ¥=£91
1626 GOTOLB00

1700 CLS:Va3é

1702 FORX=10T011@

17684 SETCK.Y)

1786 HEXTH

780 Y¥=37

1710 SETC10.Y)

1712 SETCI0.V)

1718 SET(50.Y)

1716 SET(78.Y)

1716 SET(90. ')

1720 SETC118.%>

1722 RETURN

LGB0 PRINTCR+VAZI-d, " U g

1800 PRINT#122, “HIT “C° TO CONTIMUE®
1810 LETOS= INKEVS

1912 IFOS$="C"RETURN

19y FF =i lF CHTHEN =<F -+ V= GOl B 1 800 GOTO1 182
1962 1FFreHRlE (ATHEN =cF—Ho+Hi Vsl QS B |t GOTOL 1 52
150k [FF =MD <DTHEHC=:F-M)+M: V=20 GDSLUE 1 S0 GO0 182
19 1FF =0FrlF<ETHEME={F-Di+i: V=T GBIt GOTOL 122
196a IFF:=EAHDF <GTHENI=<F=E i+E & V=401 USUE | tas: GOTOL 1 82
1905 IFF=GTHEHZ=<{F=E}+E: V=48t GUSLIE | 88G: GDTO1 182

2888 1FF =friDF <HTHEHZ=CF=RMa+R: Y=t GOSUB 1 80@: GOTOL 182
2002 1FF r=vfiDF cMTHEMZ=<F=H r+Hz V=1 01 GOSUB 1 BG0: GOTOL1E2
2B TFF =Ml <DTHENS=<F =M +H: V=201 GOSLE ] Bh: GOTO1 1582
2ans 1FF =il SETHENE=<F -+l SR i e GOTO1 1582
20T IFF=ETHEM=<F-0+Dzv="8: GICLE15086: GOTON 12

2100 CLS:FRINTCHRES 23
2102 PRINT®#4G,."T 3 ']
2184 FOR=1TO L1880 : HEXTH
2168 CLS:EMHD

16630 KES=]1HEEYE: [FKES=""G0T{ L GG
166A] LETHelFL CEKESED 1 RETURN

16505 KES=1HEYS: IFYES=""G0TO1 635
1815 FE=FCLVESH I RETUEN

G ODoD D !

[ B

(where’s that Q-signal pro-
gram!) begins. A visual
timer will be displayed, up-
dated each minute, and
provide a flashing reminder
when the time limit has ex-
pired and station identifica-
tion must be made. When
the ID has been made, the
time can be reset and the
sequence repeated. Reset
can occur any time by hit-
ting the “R” key. Hitting “'S”
returns the program to the
menu of commands. This
IDer routine is in statement
lines 900 to 954. The timing
sequence is software con-
trolled (FOR. . .NEXT loop)

and may have to be adjust-
ed to allow for differences
in machines. Line 914 con-
trols this timing.
Frequency Check: The
largest and most complex
subprogram, it resides from
lines 1100 to 2007. Don't let
that scare you, though. If
you answer all prompts and
data requests when re-
quired, the computer will
provide the proper re-
sponse. The program is de-
signed to give the operator
the security of knowing his
operation is within the band
limits established for his
license. This verification is

supported as the program is
run and then reinforced by
graphically displaying the
operating frequency.

The frequency program
can be customized for spe-
cific requirements. For ex-
ample, if you always intend
to remain a General, elimi-
nate lines 1102 through
1121 and change lines 1100
and 1122 to read:

1100 CLS
1122 LET C=71

This eliminates answering
the class of license question
each time the program is
run. If your operation is

confined to one band, make
variable B at line 1146 the
applicable value. Also, if
you never use CW, make
M=80 at line 1160 to
establish phone-only opera-
tion (also delete lines 1156
and 1157).

As previously stated, this
is a highly versatile and use-
ful program, either piece-
meal or in its entirety. |
believe it contains some
routines which every ham
will find helpful. | hope it
will take some of the paper-
work out of your operation
and give you more time to
rag-chew!
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Edward W. Crandell WD8BCBE
Rte. 8, Box 79
Warsaw IN 46580

Berserk Direction-Finding

Zero in on transmitters in seconds with this TRS-80 program.

It will tell you how to get there, too.

n any radio direction

finding operation, wheth-
er it be tracking a jammer
or a distress signal, the time
factor is important. The
Radio Amateur RDF Assis-
tant minimizes the time in-
volved in tracking a trans-
mitter. The program allows
the operator to determine
the general location of the
transmitter instantly by en-
tering the headings to the
transmitter from two sta-
tions whose locations are
known. The advantages of
this method over the stan-
dard map, protractor, and
straightedge approach are
speed and accuracy. The
high speed of the operation
allows for comparison of
headings from different sta-
tions and for quick, repeat-
ed calculations if the trans-
mitter i1s moving.

Other features of the pro-
gram include the giving of
directions to the transmit-
ter for field units and pro-
viding a listing of the DF

committee members and re-
peater users, with their
calls, phone numbers, and
distances and directions to
the transmitter, allowing
the RDF net control to coor-
dinate the efforts of the sta-
tions in reaching the trans-
mitter site. The data for this
listing is stored on tape, so
the user may have different
tapes for different repeat-
ers or bands.

Instructions

After vou have CLOAD-
ed the program and entered
RUN, the computer will ask
you if you want the data
tape loaded before continu-
ing with the program. You
would normally do this
when stations will not be
giving you bearings im-
mediately, such as right
after a jammer or ELT has
appeared on frequency. If
you need to determine the
transmitter’s location im-
mediately and have the ap-
propriate information, en-

76 73 Magazine » December, 1982

ter N and the program will

continue. You may load the
tape later if needed by se-
lecting that option from

the menu

Next, the computer will
ask you for the coordinates
of station A. Type in the
horizontal coordinate, a
comma, and the vertical co-
ordinate of the first station
that you will be taking a
bearing from. (This informa-
tion can be found by pre
paring an RDF Map and a
Station Data Sheet de-
scribed later.) Press ENTER
and the computer will then
ask you the bearing that
that station has on the
transmitter. Type in this and
press ENTER. Repeat the
procedure for station B, us-
ing a second station. It
should be noted that you
should not enter two sta-
tions that have the same
bearings or whose bearings
have a difference of 180°.
This will result in a divide-
by-zero error. This situation

is rare and even if the com-
puter were not used the re-
sults would be meaningless.
The user should simply se-
lect another station to re-
place one of these.

Once this has been done,
the transmitter’s location is
printed along with direc-
tions and distances from
stations A and B to the
transmitter. To see the list
of options available, press
ENTER.

The first option is DF-Fix
Calculations, which was
just described. You would
select this option if you
want to enter a new set of
headings to the transmitter.
This is the only option that
affects the transmitter’s lo-
cation. The other options
only use this data to pro-
vide related information.

The second option pro-
vides directions to the
transmitter for a field unit.
The computer will ask you
for the coordinates of the



MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 Im:h uuartz analog.

RTTY/C
For the TRS—BD

* A Trademark of the Tandy Corp.

ROM-116

Now includes:

eTEXT EDITING

®RTTY PICTURES

®SAVE TEXT TO DISK petailed brochure available on request.

. Other features
Featuplng : iNcluge:

1200 BAUD OPERATION. Not limited to 110 baud
because of timing loops. 60, 66, 75 & 100
W.P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible.
FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates; Program Mode (ASCIl/Baudot);

Program Status.
SPLIT SCREEN VIDEQ. Transmit & receive data Eﬁsﬁ';;’ sl

displayed separately. Guarantee

HEAL TIME. Automatic CW/ID without user in- Hardware Requirements:
tervention. Automatically TRS-80 Model | or 111 16K
updates at end of month EXTERNAL TERMINAL UNIT
or year REQUIRED

4 39 95 DUAL 24 HOUR LCD

MFJ-104

Two independant 24 hour LCD displays! Read
both GMT and local times at a glance

Six digit main display has seconds readout
Four digit auxiliary. Switch reverses main/aux

Alarm plays 4 selectable melodies. Alarm

"ON" indicator. Snooze button.

Quartz timing. Synchronizable to WWV

Flip-top cover serves as stand.

Night light. Forward/reverse. fast/siow set
bultons. Lock function prevents mis-setting
Display main time only, main/auxitiary or main/
dlarm time. Includes battery. 4x2x1/2 inches,

Two Serial Poris
Fourteen Buffers
Automatic CW/ID
Transmit Control
Selective Call Feature
Error Correction & Editing
Word Wraping

606 State Street, P.O. Box 892-R e« Marysville, WA 98270 e (206) 659-4279

24/12 HOUR, 1D TIMER
MFJ-102 ? 3295

Switchable 24 hour GMT or 12 hour format.

ID timer sounds every 9 minutes after reset

Switchable seconds readout.

Observed timer. Just start clock from zero
and note time of event up to 24 hours.

Bright blue 0.6"" vacuum fluorescent digits.

Alarm with snooze function. Synchronizable
with WWV. Fast/slow set buttons. Lock func-
tion prevents mis-setting. Power out, alarm
“ON"" indicators. 110 VAC, 60 Hz (50 Hz with
simple modification). UL approved

Black, brushed aluminum top/front. Bx2x3"

24 HOUR QUARTZ
MFJ-105

$49 95

True 24 hour quartz
wall clock has huqe 12
inch diameter face.
Gives excellent visa-
bility across computer
/radio room.

Fifteen seconds per month accuracy

Single ““AA™" battery provides over one year
operation, immunity from power line failure and
eliminates power cord.

Sweep second hand. Brown hi-impact case.

Glass front. 24 hour military time format.
e e e s

Order from MFJ and try it. If not delighted
return within 30 ﬂﬂifs for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling.

CALL TOLL FREE 800-647-1800
Call 601-323-5869 in Miss.. outside continental
USA. tech/repair info. Telex 53-4580 MFJ STKV

M F ENTERPRISES,

Systems”

STAR VIEW MODEL 12K
s Complete System

* Easy to Install

* Reasonably Priced

* UPS Shippable
Weight 125 Pounds

* More than 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:

*12 Foot Antenna
* Azimuth Elevation Mount
e 24 Channel Receiver

resttiom $2595.00

eCables & Connectors
e No Modular Included
(May be ordered separately for $79.95)

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

H&R COMMUNICATIONS, INC. Subsidiary of Craig Corp.
Route 3, Box 103G Call 800-643-0102

Pocahontas, Arkansas 72455 v 86 or501-647-2291

INCORPORATED
Box 494, Mississippi State, MS 39762 ~*/
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field unit. Enter these coor-
dinates. The coordinates
can be found by finding the
field unit on the RDF Map
and finding its correspond-
ing coordinates. The com-
puter will then display the
transmitter’s location and
the distance and directions
to the transmitter from the
field unit. This information
is presented in two forms to
allow for different types of
field units. If the field unitis
a car restricted to streets,
the north/south and east/
west directions are more
appropriate. On the other
hand, if the field unit is on
foot or in open country,
distance and bearing infor-
mation is more relevant.

The third option is the
DF-Net Listing. To use this
option, you must have load-
ed the data tape in or in-
serted new data (option 5.2)
during the current run of
the program. The computer
will first ask you for a max-
imum report range. The
computer will list only
those stations which are
within the number of miles
vou entered to the transmit-
ter. The computer will then
ask if you want only DF
committee members (those
with asterisks at the front of
their calls) to be listed.
Enter either Y or N. The
computer will then list the
stations on the screen. It
will only show eleven sta-
tions at one time, so merely
press ENTER to see the next
set of eleven. After the
computer has listed all of
the stations that have met
the given requirements, it
will tell how many stations
were within the given range.
You must press ENTER to
see the list of options.

The fourth option is to
load the data tape. The
computer will guide you
through the process of load-
ing the tape. The menu will
be displayed after the tape
has been loaded.

The fifth option allows
you to modify the data tape
of the DF-Net stations (call-
sign, phone number, and lo-
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cation). How to determine
the station’s location will
be discussed later. This op-
tion has five options of its
own. The first merely lists
the data. This allows you to
check the data and see
what, if anything, needs to
be changed. The number
displayed on the extreme
left is a record number. This
is the record number you
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Program listing.

will use in options 2 and 3.
Before using options 2 and
3, it is a good idea to check
the listing to make sure that
you select the right number.
To insert a new record, first
determine after which rec-
ord you would like the new
record inserted. If it is the
first record to be inserted,
insert it after Q.

The third option is the

delete option. If you have a
station which is no longer
active or needs to be delet-
ed for some other reason,
find it on the listing (option
1) and note its record num-
ber. Then select option 3.
Enter this number in re-
sponse to the computer’s
question about which rec-
ord number should be de-
leted. If you choose to de-
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WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

MIiCToprocessor
water resistant

solar assist

New Low Price

—$59.95

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

2 METER AMPLIFIER
$39.95

® 2 Watts In, 10 Watts Out ® V.SW.R,
Protected ® Can be Used for F.M. & S.S.
B, ® Led Status Indicators ® Low Loss
S$0-239 Connectors ® Current Drain Less
Than 25A at 13.6 V.D.C. ® Massive
Heatsink ®Built in T/R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, Kits
include: 450 M.A.H. Battery Pack
e New Case Assembly e All New Es-
cutcheons ® Spkr./Mic. Jack w/Dust
| Cap ® New Earphone & Jack e P.C.B.
and Parts for Easy Instaliation ® Detailed
Instruction Manual ® For Radios With &
Without T.T. Pad.

Other Accessories Available:

Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty BeltClip. . . . .. . .. 7.50
PIeX ' AMBOnS . . 0 v e e s siaes 6.00

To Order Call or Write to:

ADVANCED COMMUNICATIONS
INTERNATIONAL LA
2411 Lincoln Avenue
Belmont, CA. 94002 U.S.A.
(415) 595-3949

Add $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.

WORLD TIME |
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WHY
COMPRO-
MISE

Others claim more gain for
their antennas than the
IsoPole™ antennas, but none
can beat the IsoPole for
HONEST on-the-horizon
omni-directional gain unless
you are willing to spend at
least THREE TIMES AS
MUCH!!! The IsoPole is
easiest of ALL competitive
models to assemble, has a
weather protected, factory-
tuned matching network, (no

more aggravating SWR varia-

tions with weather changes),
uses all stainless steel hard-
ware, and is designed to
withstand severe icing and
wind conditions. The IsoPole
antenna is UPS shippable
without the standard 10 foot
1% inch TV mast. You can
buy the mast from your local
ham dealer, hardware store,
or Radio Shack™ store for
less than the shipping costs
of a single mast. When good
strong, low cost 10 foot sec-
tions of mast are so easily
available, why compromise by
using several shorter pieces
that have to be joined
together?

For more details, please write

for our latest catalog or visit
your favorite dealer.

Prices and Specifications subject to
change without notice or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC. .
P.O. Box C-2160,
Lynnwood, WA 98036

{206) 775-7373
Telex: 152571 AEA INTL

Hear
Police/Fire
Weather

on 2 Meter Handhelds with
this MFJ VHF Converter.

MFJ-313

$3995

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot
Police/Fire/Weather band scanner

144-148 MHz handhelds receive Police/Fire
on 154-158 MHz with direct frequency readout,
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz,

Mounts between handheld and rubber ducky

Feedthru allows simultaneous scanning of
both 2 meters and Police/Fire bands. No mis-
sed calls

Highpass input filter and 2.5 GHz transistor
gives excellent uniform sensitivity over both
bands. Crystal controlled

Bypass/OFF switch allows transmitting.
Won't burn out if you transmit (up to 5 watts)
with converter on. Low insertion SWR. Uses
AAA battery. 2%x1Y2x1"2 in. BNC connectors.

Enjoy scanning, memory, digital readout, etc.
as provided by vour handheld on Police/Fire
band

220 MHz Converter for 2 M Handheld
: MFJ-314. like MFJ-313

E MFJ-314 s
S 95 g;g ﬁﬁfg: receive 221
your 2 meter
09" B
Police/Fire/Weather Band Con-
verter for 2 Meter Mobile Rigs.

anlpu.,,l.“H.H::_. MFJE"E

® «é@ 4 $5995

MFJ-312, like MFJ-313 but for mobile
meter rigs. Transmit up to 40 watts Thru c r:m
verter without damage. S50-239 connectors
Mobile mounting brackets. Rugged. ""ON"
LED. Use 12 VDC or AAA battery. 3x4x1 in.

Order from MFJ and try it-no obligation. |
not delighted, return it within 30 days for
refund (less shipping). One year unconditional
guarantee.

Order today. Call toll free B00-647-1800.
Charge VISA, MC or mail check, money order
for amount indicated plus $4.00 each shipping.

Hear police/fire/weather. Order now. .47

CALL TOLL FREE . 800-647-1800
Call 601-323-5869 in M:ss .outside continental
USA. tech/order/repair info. Telex 53-4590

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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lete a record number that
does not exist, the comput-
er will print RECORD NOT
FOUND and ask you for the
record number to be delet-
ed again. If a record has
some incorrect information
on it, you must insert the
complete correct record
and then delete the incor-
rect one.

The fourth option will
write a new data tape with
all of the new changes or
duplicate the old data tape
if it has been loaded in and
no changes have been
made. To use this option,
place the tape you want to
put the data on in the re-
corder. Press the Play and
Record buttons on the re-
corder and then press EN-
TER on the computer. After
the data tape has been writ-
ten, the computer will re-
turn to the main program
and display the menu.

The fifth option simply
returns you to the main pro-
gram and displays the
menu. You would select
this in case you did not
want to write a new tape or
did not want to write im-
mediately after making the
changes.

RDF Map

In order to use this pro-
gram, you must prepare a

O 2 3 4 % & 7
T f T ] ] T T

B
T

map with a coordinate sys-
tem on it. First obtain a map
of the coverage area. This
map should have an appro-
priate scale for RDF use,
that is, it should not be so
small that one inch equals
twenty miles. After the map
has been obtained, you
should determine what
length on the map corre-
sponds to a distance of one
mile; for example, 0.5
inch=1 mile. Then, starting
in the left-hand corner, you
should make a mark every
mile along the bottom edge
of the map (see Fig. 1). Do
the same along the top
edge, starting in the upper
left-hand corner. Repeat
this procedure for the sides,
starting in the lower left-
and right-hand corners.
Next, label them, starting
with @ and going from left
to right and bottom to top.
The markings on the side of
your map should be similar
to those in Fig. 1 (different
scales and more numbers of
course).

After you have prepared
the map, you are ready to
prepare the DF-Net station
data sheet (see Fig. 2). Fill in
the call and phone number
columns with appropriate
information, The first coor-
dinate is the number on the
top or bottom of the map
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Fig. 1. RDF map.
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which corresponds to the
horizontal position of the
station. The second coor-
dinate is the number on the
sides of the map which cor-
responds to the vertical po-
sition of the station. This
sheet is sufficient for using
options 1 and 2 of the pro-
gram.

As has been stated be-
fore, in order to use the DF-
Net Listing option, you
must have previously in-
serted stations onto the
data tape using option 5.2.
The option will guide you
through the procedure, but
a few things should be men-
tioned before you use the
option. First, answer all of
the questions the computer
asks about the station. Do
not leave any answer blank
If a radio direction finding
station does not have a call,
(e.g., a future ham or SWL),
type his name (if it is six or
less letters) or his initials in
response to the question
about the station’s callsign.
If a station does not have a
phone or his number is not
known, type in NO PHONE
or N/A in response to that
question. If you would like
a station to be included in a
selective printout in the DF-
Net Listing, put an asterisk
in front of the station’s
callsign. The asterisk can be
used to denote a station

CALL PHONE NUMBER

CODRDINATES

who is part ot the DF com-
mittee or to denote those
who have special RDF
equipment in their cars, etc.

As well as using the pro-
gram to find stations, it can
be used to calibrate the
members’ antenna-heading
indicators. To use the pro-
gram for this purpose, RUN
the program and load the
data tape. Next, you need
to insert the coordinates of
the station that everyone
will be aiming at. To do this,
enter station A’s coordi-
nates as follows: first coor-
dinate of station being
aimed at, (). For the bearing,
enter (. Enter B’s coordi
nates as follows: 0, the sec-
ond coordinate of the sta-
tion being aimed at. For the
bearing, enter 90. Press EN-
TER to get to the menu, and
select the DF-Net Listing
option, Answer the ques-
tions as you normally
would. The number in the
bearing column of the list-
ing is the direction that
each station’s heading indi-
cator should show. This in-
formation should be re-
layed to each station so
that he can either correct
his indicator or make a note
of the error and correct for
it when he is tracking a sta-
tion. A good station to cali-
brate on would be the
repeater.

Fig. 2. DF-Net station data sheet.



DO ANTENNAS WORRY YOU?

We feel a novice student has enough to
learn without immediately diving into antenna
construction. Our new novice antenna is
fully assembled and covers all the novice
bands and beyond. One of its better features
is the price. (At last glance the competition
wanted $123.50 for their fully assembled
antenna with coax fitting that covers the
four novice/tech bands.)

-

(NOT TO SCALE)

FEATURES:

*® & & & @& @

118 feet long

Heavy Copperweld® construction

100 feet of 450# test Nylon rope included
Waterproof center connector with female coax fitting
No antenna tuner needed

2 KW PEP input rated (750 W on 21 mHz)
Retunable when you upgrade

Installs as low as 25 feet

Average Bandwidths for 2:1 VSWR:
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Organize vour shack with a

CLUTTERFREE MODULAR
CONSOLE $203.35

Large, 42" Hx 57" W x 29"D
Strong groove-construction
Mar-resistant wood grain finish
Options, drawers & face plate
For ham or home computer

* Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 272-0713 88

e 80 meters = 200 KHz plus
e 40 meters = 125 KHz

* 15 meters = 600 KHz plus
* 10 meters = 700 KHz plus

ALL PRICES ARE UPS PAID CONTINENTAL USA

Available at your favorite dealer or order direct from:

Van Gorden Engineering
P.0. Box 21305 + South Euclid, Ohio 44121

Dealer Inquiries Invited

MFJ/Bencher

Keyer Combo

Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044
IC. lambic. Adjustable weight, tone, volume, speed.
Semi and automatic modes. Solid state keying. RF proof.

MFJ-422

el L

The best of all CW worlds - a deluxe MFJ Keyer
in a compact configuration that fits right on the
Bencher iambic paddle! You can buy the combina-
tion or just the keyer for your Bencher

New MFJ Keyer—small in size, big in features.
Curtis B044 IC, adjustable weight and tone,
front pa el volume and speed controls (8-50 wpm)
Built-in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune or
automatic modes

Ultra-reliable solid state keying: 0Qrid-Diock,
cathode and solid state transmitters (-300 V. 10 mA
max.. +300 V., 100 mA max_). Fully shielded.
Uses 9V battery or 110 VAC with optional agapter,
MFJ 1312, $9.95

Beautiful functional engineering. Ihe keyer
mounts on the paddle base to form a small
(41/8x 25/8x51/2"") attractive combination
that is a pleasure to |ook at and use. w47

MFJ-422X

Keyver only $6995

The Bencher Paddle is a best seller. Fully ad-
justable gold-plated silver contacts, lucite paddles,
chrome plated brass, heavy steel base with
non-skid feet.

Grder from MFJ and try it - no obligation. I
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call 1ol free BOO-647-1800. Charge
VISA. MC or mail check, money order for amount
indicated plus $4.00 each shipping and hanaling.

Enjoy CW. See dealer or call MFJ now.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in Miss., oulside continenial
USA or for technical info., order/repair siatus.

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762




You also may want to in-
clude the repeater in your
DF-Net Listing so you can
estimate the station’s trans-
mitter power by comparing
the distance to the repeater
with the signal strength into
the repeater.

Technical Data

The program is divided
iInto six subprograms (DF-
fix calculations, field-unit
calculations, DF-Net List-
ing, loading the data tape,
modifying the data tape,
and the menu) and one ma-
jor subroutine

Statements 5 through 12
merely initialize the pro-
gram. String space (5000
bytes) is set aside and the
arrays are DIMensioned to
a value of 100. Statements
15 through 21 give the user
the option to load the data
tape before he actually
starts to use the program.

The DF-fix routine (lines
39 through 113) determines
the location of the transmit-
ter from the information en-
tered by the user. This loca-
tion (G,H) is used in all of
the other routines for deter-
mining the transmitter’s re-
lationship to the positions
of the other stations.

Statements 40 through 60
prompt the user to input the
tracking station locations
and beam headings. State-
ment 75 converts these
headings from compass
bearings (0°=North, in-
creasing in a clockwise di-
rection) to polar bearings
used by the computer.
Statement 90 converts
these headings from de-
grees to radians and takes
the tangent. Statement 100
solves the simultaneous
equations representing the
lines from the tracking sta-
tions at the given bearings.
Statement 105 rounds the
results of the calculations
(G,H—the transmitter’s co-
ordinates) to the nearest
tenth. Statement 110 passes
station A’s coordinates to
the variables used in the
calculations subroutine.
The results are then printed
out.

Subroutine 1900 is called
to print the directions, since
it is used many times. This is
again done for station B in
line113. The last half of line
113 is a dummy input used
to pause the program and
allow the user to continue
when he is ready. This is
done frequently through-
out the program.

The field-unit routine
prompts the user to input
the field-unit’s coordinates,
calls the calculations sub-
routine, and displays the
results. It then jumps to
the menu. This routine is
straightforward in that all it
does is format the input and
output of the calculations
subroutine.

The DF-Net Listing first
checks the data flag (DF) to
see if data has been loaded
in (line 181). The computer
then prompts the user to in-
put different parameters
for the listing (lines 185 and
190). RN is the record num-
ber and specifies which ele-
ment of the array is to be
read. The computer com-
pares the record number
with the total number of
records (TR). When RN ex-
ceeds TR, the listing routine
then summarizes the results
of the listing. If the user
selects the selective print-
out, the program then
checks to see if the first
character of the callsign
string (D%) is an asterisk (line
215). R is the “stations with-
in range” counterand V is a
line counter for limiting the
number of stations printed
on the screen at one time
so that the results do not go
flying off the screen before
they can be read.

The data tape input rou-
tine is also straightforward.
DF=1 sets the data flag.
One record, D%$,E$,X,Y, is in-
put off the tape and stored
in an array, with the sub-
script being incremented
after each record. The com-
puter checks D$ for the end
of file indicator, END. TR is
found by taking the total
number of records read
(RN) and decreasing it by
one to remove the end-of-
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file indicator from the
count.

The modify data tape
routine has five options.
The first option merely
prints out the contents of
the arrays. The second op-
tion (263 through 276) in-
serts a new record into the
file. First, the user types the
information in, then the
computer moves all of the
records after where the new
one is to be inserted up one
record number. The new
record then i1s put in the
hole left by the records
moved.

The delete routine mere-
ly moves all of the records
above the record to be de-
leted down one. This de-
stroys that record by writ-
ing over it. The program
checks to make sure the
user does not try to delete
records that do not exist.

The fourth option (283
through 289) just outputs

the arrays to the tape re-
corder, using a similar ap-
proach to the way they are
read in. The fifth option is
merely a jump to the menu.

The menu is straightfor-
ward, using an ON/GOTO
statement to branch. Line
326 takes care of inputs
that are not covered in line
325.

The calculations subrou-
tine calculates the distance
to the transmitter (lines
2001 and 2005), bearings to
the transmitter, and direc-
tions to the transmitter
(lines 2006-2220). The sub-
routine is made up of differ-
ent branches used to cor-
rect the ambiguity of the
ATN function.

It is hoped that this pro-
gram and the presence of a
good RDF committee will
reduce the amount of jam-
ming and be a valuable tool
in locating emergency loca-
tor transmitters quickly.

L—Maximum report range
M—DIMension of arrays

Q—Menu selection

V—Line counter in listing

tion subroutine

culation subroutine
Z—Bearing to transmitter

DF—Data flag
FR—Former record number

RN—Record number

A$—"EAST"” or “WEST"
B3 —"NORTH" or “SOUTH"

D$—Station's call

Variable List

A—First coordinate of station A's location
B—Second coordinate of station A's location
C—Bearing to transmitter from station A
D—First coordinate of station B's location
E—Second coordinate of station B's location
F—Bearing to transmitter from station B
G—First coordinate of transmitter's location
H—Second coordinate of transmitter's location

P—Dummy variable for pausing program
R—Number of stations within given radius of transmitter
S—Horizontal distance between a station and transmitter

T—Vertical distance between a station and transmitter
U—Distance from transmitter

X—First coordinate of station's location when using calcula-

Y—Second coordinate of station's location when using cal-

DR—Record number to be deleted

NN—New number of record after being renumbered
NR—New record number (inserted record number)
Q1—Option selection under option 5

TR—Total number of station records in arrays

G$—"Y" or “N" to load data tape at beginning of program
H$—"Y" or “N" to "DF-COMMITTEE MEMBERS ONLY?"

E$—Station's telephone number
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Food tor thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS. as well
as Burst Tones. Touch Tones. and Test Tones. No

67.0 XZ
71.9 XA
74 4 WA
77.0 XB
79.7T SP

B2.5YZ
B5.4 YA
88.5 YB

91522

94 .8 ZA
97.4 ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

I15.8 2B
123.0 32
127.3 3A
131.8 3B
136.5 4Z
141.3 4A
146.2 4B
15145272

156,7 SA
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 7Z
192.8 7TA
203.5 M1

counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transcelver to access tone operated systems, or in
your service van to check out your customers’ re- Group B

peaters; also, as a piece of test equipment to modulate TEST-TONES: | TOUCH-TONES: BURST TONES:

your Service Monitor or signal generator. It can even 600 ?g? lit_:_:'; 0 :EE 31;:::;
g o E ‘L- . T " . = F i L -] ] W = " @ ,‘ @ T ] D Iirﬁ o il 1
operate off an internal nine volt battery, and is available Egﬂn 852 1477 1950 2250

for one day dehivery, backed by our one year warranty. 2175 941 1633 2000 2300
; 2805 2100 2350

» Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C
» Frequencies to 250 Hz available on special order
* Continuous tone

» Frequency accuracy, = | Hz maximum - 40°C to + 85°C
» Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Model TE-64 $79.95

= All tones in Group A and Group B are included.

* Output level flat to within 1.5db over entire range selected.

» Separate level adjust pots and output connections for each
tone Group.

* Immune to RF

* Powered by 6-30vdc, unregulated at 8 ma.

« Low impedance, low distortion, adjustable sinewave
output, Sv peak-to-peak

* Instant start-up.

« Off position for no tone output.

» Reverse polarnty protection built-in.

E'F COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021

-
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Shack from Scratch

Building a ham shack in a new home can
be a breeze. Just plan ahead.

Thomas R. Sundstrom W2XQ
Box 175
Vincentown NJ] 08088

man’s home may be

his castle, but have
you tried to install a 6-ele-
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Photo A. The PVC pipe has a couple of elbows on the end of
it to keep out rain and snow. A pull rope is left in the pipe to
move additional antenna and rotor cables through; other-
wise, the open end is capped and covered with dirt.
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ment, 20-meter beam on a
parapet lately? Most homes
built or renovated today
are not conducive to install-
ing an amateur radio sta-
tion.

The problem of what to
do with the radio equip-
ment confonted me when
my wife and | opted to have
a new home built in a semi-
rural area. In our old home
on a suburban lot, it had
been make-do in a third
bedroom with the atten-
dant problems of running
antenna feedlines, supply-
ing adequate electrical
power, and establishing de-
cent grounds for the equip-
ment.

My solutions will not
necessarily be your solu-
tions, but variations of
these ideas may help you in
solving your installation
problems. Funds were a
consideration—the overall
objective was, after all, to
build the house! But when
it was all done, | wound up
with a fair amount of oper-
ating room, all the electri-
cal power | needed, and a
TVIi-free environment for
less than two percent of the
total cost of the house and

property.

Review the Plans

Once you have selected
the location (no zoning re-
strictions on towers, right?)
and a builder, look over the

plans carefully to deter-
mine options for the radio
room.

In our case, the locale
dictated no basement
because of the water table.
We chose an L-shaped
ranch on a slab of concrete.
The options were to put the
equipment into a bedroom
or in the back of the garage.
Neither option was desir-
able.

The solution was rela-
tively simple. The garage
was on one end of the
house on the long side of
the L. We had the builder
expand the long side of the
L by adding a 6-foot-wide
room between the living
area and the garage and
adding one wall and door.
See Fig. 1.

The additional room pro-
vided space for the ama-
teur radio equipment, en-
abled my wife to get the
washer-dryer out of an in-
terior closet in the living
area, and gave us a mud-
room in which to leave
boots, raincoats, and other
items that should not be
trailed across carpeting.

In solving your installa-
tion problem, factors to
consider would be (1) ac-
cessibility to the back yard
(or the side yard) for anten-
nas, with a minimum feed-
line run, (2) keeping the sta-
tion away from the sleeping
areas of the house so that



late night and early morn-
ing DXing sessions don’t dis-
turb the rest of the family,
(3) keeping the family TV
antenna, TV, and audio
equipment apart from the
radio equipment, and (4)
the location of overhead
power lines coming into the
house.

If you opt to expand the
house or add an addition to
solve the location problem
of your equipment, you can
hold costs down by doing it
in such a way that no new
corners are created, need-
ing additional forms for
concrete and framing. For
example, it would have
been more costly for us to
tack a room on to the back
of the garage, extending
that by 10 feet or so. Addi-
tional costs would have
been incurred for laying
forms around two addition-
al corners, a redesign of the
roof and supporting rafters
in that part of the house,
and a reconfiguration of the
heating and cooling sys-
tems; considerably more
concrete, lumber, and sid-
ing would have been needed.

Antenna Feedthroughs

Because space for anten-
nas was available in the
back vard, | agreed not to
punch holes in the sides or
roof of the new house and
to see that everything was
put in the back and out of
sight.

Before the slab was
poured, | had the builder
lay down 4-inch PVC pipe
extending from beyond the
foundation of the house to
the rear of the proposed sta-
tion operating area. A
90-degree elbow and a short
section of pipe at the desk
end put that end above the
floor level. The poured con-
crete anchored the 10-foot
sections; a board tempor-
arily capped the end out-
side the house.

Later, | purchased ad-
ditional sections of PVC
pipe and extended the run
further into the backyard,
bringing it above ground

beyond the normal traffic
patterns and behind some
ground cover. Two 90° el-
bows are needed so that
rain and snow do not enter
the pipe. See Fig. 2.

In retrospect, | probably
should have put two runs of
PVC pipe into the shack area.
While one handles a number
of RG-8 and RG-8/X and con-
trol cables, hardline takes up
a lot of room in a hurry.

Factors to consider in
planning your own installa-
tion include (1) keeping
runs of PVC pipe as straight
as possible to minimize dif-
ficulties in routing cable, (2)
leaving a “pull” rope in the
pipe so that cable can be
fed through from either end
at any time (and don't for-
get to anchor it so that it's
not accidentally pulled into
the pipe beyond your reach),
and (3) consideration of
how many antennas and
types of feedlines will be in-
stalled in the coming years.

Variations on the theme
of using PVC pipe to route
cable might include using
PVC pipe inside the house
to route cable to an exterior
wall. Place the pipe inside
the walls before the sheet-
rock is hung. Depending
upon the design of the
house, you may choose to
route the pipe and cable to
the attic from an interior
first- or second-floor room
chosen as the “shack,” or
route it to the basement or
the garage before entering
the underground run to the
antenna tower.

Another variation, for
those setting up the operat-
ing station in a basement or
family room below ground
level, would be to bring the
PVC through the exterior
wall to a point flush with
the inside wall. Make up an
appropriate bulkhead with
connectors and label the
lines. In times of electrical
storms, shorting plugs can
be put on each of the an-
tenna feedthroughs and
grounded through the
ground attached to the
bulkhead plate.

One of the two ground rods is visible on the right.

Grounds

At the same time that the
PVC pipe was laid for the
antenna cable runs and
before the floor was
poured, | installed 10-foot,
Ya-inch ground rods at the
rear of the area where the
operating desk was to be
placed. | left them about 8
inches above the finished
floor.

That simple move has
paid off handsomely in the
reduction of in-house TVI
and RFl on the operating
desk compared with what |
had been used to in the pre-
vious house. Ground leads
are a maximum of 3 feet
now.

In your installation, con-
sider the shortest run possi-
ble. If you are setting up in
an interior room, drop the
ground leads through the
walls directly to the base-
ment. Use ground rods as
long as possible; those
4-foot lengths just won’t do
the job. Run heavy wire; #4
would be fine. As the
heavier wire is a bit difficult
to work with, consider tying
the heavy ground lead to a
heavy-gauge metal plate
that has been drilled and
tapped with 3/8- or 1/2-inch
bolts and place that behind
the operating desk. The in-
dividual ground leads from
the several pieces of equip-
ment can be terminated
with spade lugs and bolted
to the plate.

Electrical

Before the wall between
the added utility room/ham
shack and the garage was
closed, | had an electrician
wire a separate electrical
panel for the radio equip-
ment. At the main electrical
panel in the garage, a
70-Amp circuit breaker was
installed. A three-wire line
was run into the shack wall;
another panel was installed
with a 70-Amp main circuit
breaker, and separate cir-
cuit breakers were installed
to provide 220 and 110 V ac

to a number of outlets.
Perhaps this was overkill,

but the family members
have instructions on how to
turn off either main breaker
in case of an emergency.
Everything goes down when

Lsor 2]
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Fig. 1. Before (top) and after
(bottom) adjustments to
original house plan.
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SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!
Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY!

w320

812-238-1456

hoosier

electronics

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

that switch is thrown. (That
panel is low enough for
even my youngster to
reach.)

Plan your needs careful-
ly. | had eight 110 V ac out-
lets installed, and still | ran
out. Also consider height
and placement of the out-
lets. Don’t install outlets at
tabletop height if the sur-
face of the operating area
runs wall-to-wall; put them
above or below the table-
top.

Odds and Ends
Some other planning-

ahead activities to consider
as the house is framed and
before the sheetrock is
hung are all based around
pre-wiring the house for a
variety of items.

Don’t forget to get the
telephone installer at work
before the sheetrock goes
on. The job is a lot easier
and cleaner. Run a tele-
phone line into the shack,
and consider having the
house wired for two (or
more) telephone lines. If you
change your mind at the
time the installer returns to

90" ELBOWS AND A T-CONNECTION

ARE USED HERE TO kEEP
RAIN AND SNOW OUT OF PIPING

CAP THIS END EXCEPT

TO PULL ANTENNA

AND ROTOR CABLES.
STRAIGHT.

LENGTH ﬂFr PIPE RUN 15
DETERMINED BY YOUR
NEEDS: KEEP THE RUN

LEAVE A "PULL" ROPE
IN THE PIPE TO PULL
ADDITIONAL CABLES
FROM EITHER END

Fig. 2. Details of PVC pipe arrangement which contains coax

and control cables
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fish out the lines to tele-
phone jacks, there is no
problem reverting to one
line. There is no charge for
pre-wiring the framed
house.

Want to install a burglar
alarm system? A wired pe-
rimeter system tends to be
the cheapest, and it's easy
to do yourself. Supplies can
be acquired from a number
of wholesale and retail out-
lets. Pick the system best
for you; it may be easiest to
install before the walls are
closed. Don’t forget about
electrical power to the sys-
tem (most systems also
have a battery backup).

Also consider pre-wiring
for your stereo system. It's a
lot easier to run speaker
leads in the walls and over
ceilings than under rugs or
behind wall moldings. Use
some larger-size electrical
zip cord, such as #12 or #14,
rather than the light stuff.
Plan ahead for the day
when you upgrade to a
larger, more powerful am-
plifier and have speakers in
other areas of the house.
You can always leave the
wires in the walls until you

actually have speakers in
hand.

An intercom system IS
also very easy to put In
before the walls are closed.
Plan ahead. (It's your
choice to put one in the
shack so that you can be
called to do chores in the
middle of a contest!)

Be sure to install 75-Ohm
coaxial cable for the house-
hold TV and FM antenna
system before closing the
walls. Consider the place-
ment of the antennas with
respect to the ham equip-
ment when routing the
cable. | opted to install an
antenna to take care of
both the TV and the FM
stereo receiver under the
roof of the house, rather
than outside, and hung it in
the end of the house away
from the shack. Plan ahead
if you want multiple out-
lets for multiple TV sets,

and don’t forget an electri-

cal source for a distribution
amplifier if your plans re-
quire one. Using shielded
cable and picking the right
spot for your TV/FM anten-
na(s) will go a long way to
eliminating in-house TVI.

| also took advantage of
the open walls to install a
coaxial cable which was
later hooked up to an attic-
mounted scanner antenna
and a scanner in the family
room; my wife and | eaves-
drop on one or two police
and fire frequencies, some
remote broadcast stuff, and
one or two 2-meter frequen-
cles.

In Closing

The building of a new
home or of a major addition
to an existing home is a
massive undertaking. Atten-
tion has to be given to
everything, and the small-
est detail has to be re-
viewed on a continuing ba-
sis, If you tell the builder
before he begins that you
want to install certain wires
and pipes for the amateur
radio station, there
shouldn’t be any problems.
In my case, the builder gave
me a schedule of construc-
tion and permission to
come in to install the
ground rods and the pre-
wiring described above; he
placed the PVC pipe for me,
and the electrician came
after | took title to the
house,

Keep receipts on every-
thing you purchase and in-
stall. That’s all part of your
tax records for calculating
the adjusted cost of the
house and the improve-
ments, depending upon the
dates involved.

Some of the ideas de-
scribed above are not nec-
essarily new or original, but
they are intended as food
for thought. Your needs are
different from mine, but if |
have reminded you to think
about a particular installa-
tion problem before you
begin a project, then | have
been successful. Cood luck
in your building.

Reader Service for facing page .5~
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COMPUTE I ED Preamplifiers
MORSE

AEA, the first company to introduce microcomputerized products The famous Palomar Engineers

to the Amateur Radio market, is proud to announce the second D LA et e,
generation of computerized electronic keyers. Each keyer is pre- e W L i
programmed, no computer language is required of the operator. For Wio G Tince A e BS0E
The easy to use keypads eliminate up to 75 switches or potien- (9-v DC powered) and the P-308
tiometers, thereby greatly simplifying the operation of such (115-v AC powered) featuring full
sophisticated keying systems. We invite you to compare the shortwave coverage, selection of two
features of our keyers (shown below) to ANY others, aniennas; <0 Ub attenualor, 15 do
. . _ R = gain control and on-off-bypass switch.
IMPORTANT KEYER AND/OR AEA AEA AEA MM-2
TRAINER FEATURES  MM-2 KT-2 CK-2
Speed Range (WPM) 293 189 1-99
Memory Capacity (Total Characters) ~ 500 ~N/A 500
Message Partitioning Soft | M/ Soft
Automatic Contest Serial Number Yes [NMA - Yes

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

Selectable Dot and Dash Memory Yes  ¥Yes Yes
Independent Dot & Dash (Full) Weighting Yes  Yes  Yes

PE—

Calibrated Speed, 1 WPM Resolution  Yes  Yes  VYes

Calibrated Beacon Mode Yes "N/A  No transmit capability.
Repeat Message Mode Yes DNIAS Yes models have these f{eatures:
. | Up to 20 db gain.
Front Panel Variable Monitor Frequency Y Y Yes
- L Covers 1.8 to 54 MHz in four
Message Resume After Paddle Interrupt Yes _I'_I_IA Yes bands.
Semi-Automatic (Bug) Mode Yes | ¥es  Yes Low noise figure.
RealTime ng Mod Yes UNA | Yes Reduces image and spurio<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>