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8 Probing Articles

D’'Arsonval Dossier

E{ How these meters work and how to
make them work for you is no mystery.
Discover the inner machinations of the

Strangle QRM with Your TS-8308

_\_ Simple filter modifications will help
~— your Kenwood choke out interference.
KAZR gives you the lowdown on how to
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D’Arsonval movement for yourself. doit. . KAZR 36
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Smart Meters:
Battle Plan Save Money on Used Meters The New Movement
[] Does it work or doesn't it? This sim [ Tum your passive meters into active
for lnterference ple tester spots real hamfest bargains. error-correction systems. W4RNL’s in-
Page 92 w3QoM 19 novative circuits make it asnap. .. W4RNL 42
Live, From Across America— A QSL Assembly Line
It’s Field Day! of Your Very Own
- The Corpus Christi Amateur Radio Club had The problem: a stack of QSL cards as
Su Itca Se helicopter TV coverage of its activities. Club H high as Mt. Everest. The solution: a pro-
member WB4EMI| unveils the secret behind gram that will make your TRS-80 climb the
their success. WB4EMI 22 mountain. _ WBEIEY 48
D'pOIe Construct the Cyclops Dip Meter Get Accurate with the
Page 5\ WA4ATE's unique single-coil f:iesign Digital-Grid Power Meter
. , captured an Honorable Mention in Your final input power is instantly
73's Home-Brew |l Contest. Now vou can E scemiibl il this Bty S bon
build this award-winning circuit for your- N1l 50
Home Brew self . WAHATE 26
Be the Frst on Your Block gmrvhgf @ Patially-Sighted Ham
- z ; yesight is not a black and white issue. Here
ContBSt WI nners with a 2-Meter Dipole are some tips for hams in the grey area.
E A few safety pins, some wire, anda WABCNN 54
Pages 26, 84 little rod stock will make a portable an-
tenna perfect for the traveling ham. Hot-Spot Metering —
W9HD 30 Automatically!
Filter Fun Two Meters for the Price of One E Here are money-saving designs that
: : s will let one meter do the work of
E The oft-ignored shunt principle will severa). Kesp it contiol and kesp: your
turn an everyday junk-box meter into e Banoa ok W4RNL 56
for 830 Fa nS a surprising supermeter. The key is a piece s
Page 36 of solder. . . KB2IN 34 Build the Weather-Grabber
E Don’'t know why there’s no sun up
=l in the sky? With this simple converter,
= you can listen to National Weather Service
Com puter QSL""g forecasts on your 2-meter rig and find
5 48 out. N1l 84
age . :
S Kill Power-Line Interference
You don’t have to be a big-game hunter to
Pl Bl find the source of that annoying noise. All
A || AN . vou need is your rig and your good hamming
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ICOM IC-740+

IC-740 PS + Cooling Fan + Mic + Rebate = Your Best Buy!
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Now the world’s only
completely self contained solid
state 200W PEP, 12VDC/117VAC
Q band HF ham transcelver with
a Competition Grade Recelver
can be yours , . . at a special
price.

Until July 31, 1983, the IC-
740 and the optional IC-740PS
($159 value) internally mounted
power supply are available at
your authorized ICOM dealer
for the price of the IC-740
alone. PLUS you get a $50 cash
rebate directly from ICOM.

— FREE AC
sl POWER SUPPLY

FREE

COOLING FAN
(Part of EX238 Kit)

HM?7
MICROPHONE

Iincluded With IC-740
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SOUD STATE ALL BANDER

The ICOM 740 provides
competition grade receiver
performance with superb
dynamic range in excess of
100dB aond a intercept point of
+48dBm plus pass band tuning,
variable AGC. and a nolse
blanker that works, all standard.

The IC-740PS AC power
supply installs in under 30
minufes, making the IC-740 the
ideal self contained rig for both
summer vacation portable
cperation. as well as your main
home rig The benefits of 12
VDC and AC operation in one
compact package.

For the ham who
appreciates quality, get a
compeiifion grade receiver, rock
solid solidstate fransmitter,
intemal AC/DC power supply
with cooling fan, and o
microphone all for the price of
the transceiver. Get extra
savings while getting an ICOM
IC-740 . . . simply the best ham
transceiver in the world today

.. Offer subject to
equipment availabllity . . . at
your authorized ICOM degler

WY 3l[IcOM
The World System

ICOM America. Inc.. 2112-116th Ave NE, Bellevue, WA 98004 (206 )454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780

All sored specificanons are opproximare ond subjed fo change withour nofice or cbiiganon. All ICOM radios significontly exceed FCC reguiafions liminng spurious emissions
Power Supply / Rebore Combinonon Offier begins Mor. 21, 1980; ends July 31, 1983




5-STORE BUYING POWER in action!

Some retailers guarantee you'll be satisfied but don't really have the means
to back their promises. When Ham Radio Outlet guarantees you
satisfaction, it means exactly that! You can count on it!!

saves230 KENWOOQOD speciaLs::

on TS-930S W/ANTENNA TUNER Substantlal savmgs TS-43OS

Plus three FREE Bonus ltems CHECK OUR LOW PRICES
1)- SP-930 spkr. 2)- MC-60A mic. 3)- YK-88C-1 filter. AND REMEMBER...
Plus free shipment UPS (Brown) FREE SHIPMENT UPS BROWN

IC-R70 SAVE! 1c-730

Example:

76PA
$1699.95

KLM/Tri-EX
KT-34A __SALE $299

2 METER SAVE!
ampLiriers | KT-34XA SALE $459 AL

B-3016 30w IN. 160W OUT. REG. $239.95
$199.95 TRI-EX LOW PRICES

B-1016 10w IN, 160W OUT. REG.$27995 § W36 SALE $499 ON
$249.95§ \v5q SALE $799 HAND-HELDS

B-108 10w N, 80w OUT. REG. $179.95 and all

$159.95] LM470D sALE $2499 YAESU items

B-23 2w IN.30WOUT. REG. $89.95
- FPRICES ARE FOB CALIF. EXCEPTFORCERTAIN
s 79.95 COMBINATIONS. PLEASE INQUIRE.) Fr'zoaﬂ

FREE SHIPMENT et

P 5. T . ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN
df s ST THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM

""" -9 prione 800ss4.6046

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

OVER-THE-COUNTER, 10AM to 5:30PM.
MONDAY THROUGH SATURDAY

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES

ANAHEIM, CA 92801 BURLINGAME. CA 94010

2620 W. La Palma, 999 Howard Ave., (415) 342-5757
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport

Between Disneyland & Knott s Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd. San Diego Fwy at Victory Biva.
AEA = ALLIANCE » ALPHA » AMECO = AMPHENOL » ARAL = ASTRON DAIWA = DRAKE » DX EDGE » DX ENGINEERING = EIMAC MIFAGE » NYE » PALOMARA « ROBOT = ROHN » SHURE » TELEX
AVANTI » BELDEN = BENCHER = BERK-TEC = BIRD = B & W HUUSTLER = HY-GAIN = JCOM = J. W MILLER = KENWOOD = KLM TEMPO » TEN-TEC = TRISTAD = VOTOM = YAESL and many momn!
BUTTERNUT « CALLBOOK = CDE « COLLINS « CURTIS « CUSHCRAFT LARSEN = LUNAR » METZ = MFJ » MICRO-LOG = MINI-PRODUCTS

Prnices speciications. descriphions subject to change without notice.  Calil residents please add sales lax



TIME-DUAL TONE DECODER $15

The LIM2RK decoder kil converts your receiver into a
special receiver or conirol. When a user-selected time-
tone combination is received, the oulpul provides a relay
control for activaling speakers or other devices.

INPUT: Audio trom iransceiver. scanner. elc.
QUTPUT: SPST (M.O.) relay.

FEATURES: Single or dual tones adjustabie overthe T'T
range * Adjuslable time delay » Relay output » Manual or
auto resel #= Single lone ONlatching with ditferent single
lone resel OFF » Operates on 12VDC ¢ Interfacing of
multiple boards for multi-digit sequential activation
and resel.

APPLICATIONS: Cali-up system » Repealer or commer-
cial controls * Eic. limiled only lo your Iimagination e
Write for information on the LIM2RK for your appli-
calion.

i)
-
s
-
&

wn Assemblad
LJM2RK decoder kil includes all component. relay, and
P.C. Board. . . . $15 plus $1.50 shipping.

LIM2AC enclosure kil includes molded case. speaker,
inpul cable. . . .55 plus $1.50 shipping.

THE METHENY CORPORATION
204 Sunrise Drive. Madison, IN 47250 + 205

FROM
$119.95

RTTY-PAK INTERFACE
FOR TRS-80"
COLOR COMPUTERS

e Simply plug into Program Pak" slof

« No software to load. it is in ROM

e Split screen features word wrap and
continuously displays status

e Selective calling stores incoming
messages on casselie tape

» Baudot and ASCIl modes (8 speed)

« Standard EIA signals to your T.U

» Complete documentation supplied.

“ Model 4511: $119.95 E
Model 4511A [8 Speed]:$129.95
H'DGE Tested & as 5 -
SYSTEMS ﬁk?n:? “;;E_EELT ﬂ;;ﬁ_ﬂ;ﬂiﬂf* Mass
CO lNC FESIHIEMS 200« 585 14X

*A trademark of Tandy Coep  »* 171
P.O Box 772. Acton. MA 01720 (617) 2644251
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Preamplifiers

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

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

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 retum to receive, and 350 watt
transmit capability
All models have these features:
* Up to 20 db gain.
* Covers 1.8 to 54 MHz in four
bands.
Low noise figure.
Reduces image and spurious
response.
8'"' x 5" x 3". Brushed alum-
inum control panel. Black vinyl
cover.
S0-239 connectors.
* LED pilot.

Order direct or from your favorite
dealer. Model P-305 Receiver Pre-
amplifier for 9-v DC $109.95 Model
P-308 for 115-v AC $119.95 Trans-
ceiver Preamplifier Model P-310X
$139.95 Model P-312X $139.95
Add $3 shipping/handling. Calif.
residents add sales tax.

@ =

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

Send for FREE catalog describing
the Preamplifiers and our complete
line of Noise Bridges, SWR Meters,
Toroids, Baluns, Tuners, VLF Con-
verters, Loop Antennas and Keyers.

Palomar
Engineers

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

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, self-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:

Fine Stresal
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

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

Circulation Offices:

Eim Street

Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

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

Elsewhere:

Canada and Mexico—$27.97/1 year
only, U.S. funds. Foreign surface
mail—%44.97/1 year only, U.S. funds
drawn on U.S. bank. Foreign air
mail—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 name and ad-
dress as well as those of gift reci
pients.

Subscription
problem or
question:

Wite 1o 73, Subscription Department,
PO Box 931, Farmingdale NY 11737,
Please include an address label.

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



WE WANT YOU:

1 -800-325-3636

FOR A TRADE-IN QUOTE

We Trade
on New or Used Equipment

(Check for prices on available used equipment)

~HAMRARIOLCENT

8340-42 Olive Bilvd.® P.O, Box 28271 @ St. Louis, MO 63132

E In Missouri Call 1-314-993-6060 [
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NEVER 5SAY DIE

editorial by Wayne Green

A KERCHUNK SUBSTITUTE?

One of the more frustrating aspects of
repeaters Is listening to 'em. This is such a
drudge that I've noticed that few repeaters
seem 1o ever have anyone actually monitor-
ing. Notice that? I'll bet I've checked into
saveral hundred repeaters in various citias,
only to be mat by nothing.

Perhaps it Is time for us to hike up our
mental skirts and make some progress to-
ward a system which would solve a whole
bunch ol repeater problems all at onca.
Yes, mes amis, | have a way out of both the
boredom of listening to a repeater and not
being able to raise anyone on it. The prob-
lems go together, of course. If no one is
listening, you really have to have a fiat final
if you think someone is going to answer
your call, right?

Suppose we wera able to come up with a
relatively simple accessory to our rigs
which would allow us to monitor the re-
paeater withoul having to listen to all that
garbage (my apologies to the garbage
men), Well, of course there are already
some simple systems which will
work. . .for instance, a tone-encoded sys-
temn, using touchtones ™ to call a specific
station and a decoder attached to the
recelvar. That's easy and should have been
put In years ago.

But we'ra into digital circuits and micro-
processors these days, so why settle for
something so baslc, even if it would be a
godsend. Let's get what few brain celis you
have lef{ working on something a bit more
sophisticated. For instance, suppose we
sal up a system whera the repeater has a
computer attached which keeps track of
who is monitoring and who isnt. Until some-
one invents an automatic transmitter
identifier system, we can still use the old
touchtone pad to identify oursalves. Three
tones would take care of about a thousand
differant stations...which should be
enough.

Now there you go. . .I've just started to
explain wha! | have in mind and you are
already coming up with arguments. There's
just no pleasing you. Well, this time I'm
ahead of you. Yes, | know as well as you
that hailf of the chaps who check in are go-
ing to eventually turn off their rigs, forget-
ting to check oul, or perhaps drive out of
range of the repeater so it won't be able to
get the signal to cross them off the list of
the living. No, a good system will have to
check with you every so often to make sure
that your rig Is still on line. Feel better?

One way to do this is to have the repeater
transmitter send out a coded pulse every so
often which would be addressed to your
particular rig and would trigger a short an-
swer-back, thus assuring the repeater that
you are still alive and well and within range.
it we start using some high-speed digital

6 73 Magazine » June, 1983

addressing and identification, the whole
process can take a fraction of a second.

In this way the repeater would know who
is monitoring at any moment so that a
caller could conceivably check to see if
someone specific was on channel or even
get a fast list of those monitoring so he or
she could call the operator of his or her
choica. Like it?

Okay, so | lied about it being simple. That
just shows you can't trust everyone all the
time. But it can be done and with current
technology. It will take some experiment-
ing. It will be worth it. . . just think of how
this could change two meters for us! Lordy,
| might even start checking into a couple of
local repeaters if | knew that | wouldn't have
to listen to every mobile coming on channel
explain at length about where he is driving,
where he's been, and where he's going.

Tell you what. . . I've got a $500 prize here
for the first articie we get on a working
system to do about what | suggested. That
ought to get some of you soldering-iron
jockeys fHlinging soider and zapping ICs.
Further, If you can come up with something
relatively simple that does the job, I'm
reasonably sure that we could sel up a
licensing system to get it into just about
avery two-meter rig being made in short
order.

Wae're going to need such a polling sys-
tem eventually to handie digital traffic, so
we might as well get cracking on develop-
ing and using it now for our volce com-
munications. And you can bet thal we're
going to make a big fuss over the repeater
group that gets this system working first
Will it be yours?

CALLING CAPTAIN QUEEG

Oid-timers will remember the captain,
nervously rolling the big ball bearings in
oneé hand, striving to relive his one greatl
moment of success with the strawberries,
no matter how inept the presant situation.
I'm reminded of this when | read the solemn
pronouncements of old-time hams, echoed
al times by true-blue youngsters who have
heard the refrain but haven't yet thought
about it, and it all has to do with the bottom
line Iinescapability of the need for Morse
code. We keep hearing that, dammit, when
everything else stops working, hams are
going to be able to throw together small
transmitters and use Morse code for com-
munications.

What a bunch of fecalberry piel Oh, we
could go along with that scenario twenty
years ago, but how in the heck is aven a
diligent ham going to whip up a CW rig out
of a carton of AMIFM stereo solid-state
radios? Not that our enthusiastic ham is
going to be able to find a 12-volt soldering
iron 1o do the work anyway. Come on now,

let's try to face the facts. Radios are mostly
large-scale integrated circuits these days,
not tubes, and these gadgets are not easily
remade into anything except trash.

No, the ham who digs his way out of a
cellar after a nuclear attack and dusts
himsaelf off is not going to look for 30-year-
old broadcast sets to rebuild into transmit-
ters; he's going o take the HT off his beit
and see who else is around. He's going o
dig into his car and start tuning his Drake to
see what's going on on 75m.

Commercial radio communications these
days is mostiy via high-speed gigital cir-
cults. Even the high-speed Morse code we
are hearing on cur ham bands is generated
and read by digitai circuits, nol the op-
erators. Morse code, with its throughput of
around ten words per minute and iis re-
quirement of two experienced operators
who are devoting 100% concentration to
the job of sending and receiving, is prob-
ably the worst possible system we can
think of for using radio. Volce is somewhat
better since it does not require a lot of train-
ing on the part of the operator. Setting up
our communications s only we hams are
able to use it smacks a good deal of
featherbedding, doesn't it?

Since amateur radio has been kep! so
firmly about fifty years behind the rest of
the communications world, about all we
can really offer right now in the way of
emergency communications message-han-
diing is voice. That's about three or four
timas as fast as the code, but still medieval
when compared to digital communications
which start at around 100 words per minute
these days and easily go into the thou-
sands of words per minute.

One rig passing traffic at 1,000 words per
minute (about 1,200 baud) can do the work
of two hundred trained hams using Iwo
hundred rigs and CW on one hundred chan-
nels. Now tell me about the ham who is go-
ing to build a littie Morse code rig and get
on the air. With some experimentation we
can get our rigs to work at 9,600 baud,
which gives us about 8500 words per
minute, Think of B50 sweating hams. . . no,
make that 1,700, because we need one on
each end. . . all trying to keep up with one
littie box with a couple ICs in i1

How much power will we save by not hav-
ing to run 1,700 rigs to handle that traffic?
Think of the hamburgers and Cokes! The
support of this army of dedicated hams
would be monumental. Think of the laundry
bills! No, it is getting time to think in tarms
of automation, as abhorrent as that may be
to the dedicated key-banger.

When the first radioteletype expeariment-
ing began to appear on the ham bands back
in 1948, a shiver of panic went through the

Continued on page 126
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R-2500 FEATURES:

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

» LCD digital frequency readout.

» Ten memories includes "MO™ for
non-standard split repeaters.

+ Lithium batiery memory
back-up. built-in, (est. 5 vear life).

* Memory scan.

' Programmable automatic band
scan, and upper/lower scan
limits; 5-kHz steps or larger.

» Repealer reverse operation.

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

» Built-in tunable (with variable
resistor) sub-tone encoder.

» Built-in 16-key autopatch encoder.

» Slide-lock battery pack.

» Keyboard frequency selection.

» Covers 143.900 to 148,995 MHz.

rdal = a repeater ollset, and optional

sub-tone channels. Memory

pairs for non-standard splits.

“A" and “B" set band scan limits.

Lighted memory selector knob,

Audible "beep” indicates channel

| position,

Lithium battery memory back-up.

(Est. 5 yr. life.)

45 watls or 25 walls output,

HI/LOW power switch for reduc

tion to 5 walts.

» Automatic offset. Pre-programmed
for simplex or 2600 kHz ollset,

Blg LCD Blg 45 W Big
21 memories, Compact.

Dutstanding features providing .,
maximum ease of operation
include a large, easy-to-read X
LCD display, 21 multi-function
memories, a choice of 45 watts
'TR-7950) or 25 watts (TR-7930),
and the use of microprocessor

technology throughout. in accordance with the 2 meter
[R-7850/TR-7930 FEATURES band plan. "OS" Key for manual
e New, large, easy-lo-re ad LCD change In oflsel
digital display. Easy to read in
direct sunlight or dark (back
lighted). Displays TX/RX fre
quencies, memory channel,
repeater offset. sub-tone number,
scan, and memory scan lock-oul.
e 21 new multi-flunction memory

channels, Stores frequency, e
FHENWOODD

. %ﬂﬁ‘; r:q

=2y FMW TRANSCEIVER

KENWOOD

SOUELCH POWER V0L

e a e
* Battery stdius tndir:atnr

* Complete with flexible antenna,

400 mAH NI-Cd battery, and
AC charger.

Optional accessories:

* ST-2 Base siation power supply:

charger (approx. 1 hr.)

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

« VB-2530 2-M 25 W RF power
amps.. [TR-2500 only).

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

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

* PB-25H Heavy-duty 490 mAH
Ni-Cd baltery pack.

e« DC-25 13.8 VDC adapter.

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

» SMC-25 Speaker microphone.

* LH-2 Deluxe leather case.

* Programmable priority alert.
Mayv be programmed in any
MEemory.

* Programmable memory scan

lock-out. Skips selected memory

channels during scan.

. Prf_lgr;-.u'nmuhlt‘ band scan width,

* Center stop clircuit for band
scan., with indicator.

o Sran resume selectable. Select-

able automatic time resume-
scan, or carrier operated
resume-scan

e Scan start/stop from up/down
microphone

~
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PRIOAITY

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Con

ipton, California 80220

MEMONY
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TR-350

70 CM FM Handheld

* Covers 440-449.995 MHz in
5-kHz sieps.

« Hi-1.5 W, Low-300 mW.

» TX OFFSET switch. £5 kHz to
+9.995 MHz programmable.

* Auto/manual squelch control.

* Tone switch for opt. TU-358B

» Other outstanding features
similar to TR-2500.

* BH-2A Belt hook.

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

* WS-1 Wrist strap.

« EP-1 Earphone.

e e e e, ]

* Programmable three sub-tone
channels with optional
TU-79 umil lencoder].

» Built-in 16-key autopatch encoder,
with monitor (Audible tones).

* Front panel keyboard control.

* Covers 142.000-148.995 MHz in
5-kHz steps.

* Repeater reverse switch.
|Locking]

» “Beeper™ amplified through
speaker.

» Compact lightweight design.

Optional accessories:

o TU-79 three frequency tone unit.

e KPS-12 fixed-station power
supply lor TR-7950.

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

* SP-40 compact mobile speaker.
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Food tor thought.

Our new Universal Tone Encoder lends it's versatility to
all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor

or signal generator. It can

even operate off an

internal nine volt

battery, and is available

for one day delivery,

backed by our one

year warranty.

* 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 polarity protection built-in.

Group A

67.0 XZ

71.9 XA
74.4 WA
77.0 XB
19.7'SP

82.5 YZ
85.4 YA
885 YB

91.5Z2Z
94.8 ZA
97.47B
100.0 1Z
103.5 1A
107.2 1B
1109 22
114.8 2A

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 427
141.3 4A
146.2 4B
151.4 5Z

156.7 5A
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 7Z
192.8 7TA
203.5 M1

* Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C
* Frequencies to 250 Hz available on special order
« Continuous tone

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1850 2150
1000 770 1336 1900 2200
1500 852 1477 1950~ 2250
2175 941 1633 2000 2300
2805 2100 2350

+ Frequency accuracy, = 1 Hz maximum - 40°C to + 85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: $79.95 —?

E—I" COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ Califormia: (714) 998-3021




George A. Wilson W10OLP
318 Fisher Street
Walpole MA 02081

D’Arsonval Dossier

How these meters work and how to make
them work for you is no mystery. Discover the inner
machinations of the D’Arsonval movement for yourself.

his article covers the

basic aspects of the
panel meters most fre-
quently used by amateurs.
These meters indicate volt-
age and current. The article
will not address itself to
alternating-current meters
and meters combined with
electronic circuits that
measure values such as FM

frequency deviation, resis-
tance, signal strength, and
the like. However, a little
knowledge of how the sim-
ple voltage- and current-
measuring devices work
may turn your junk box or
vour next flea-market visit
into something very profit-
able.

Panel meters are made in

a large variety of ranges,
and when the desired range
is not available, it is possi-
ble to adapt what is on
hand to provide the neces-
sary service. Voltmeters
can be bought with ranges
from millivolts to kilovolts
and ammeters from micro-
amperes to a hundred Am-
peres. However, by judi-

Flea-market meters come in all shapes, sizes, and ranges. Some really large units are fre-
quently seen. Six- and 10-inch sizes make great bench meters; how about an oversize
S-meter for your next QRP rig? It may take a bit of patience, but even matching meters can
be found if you keep your eye out for them. There are thousands of low-price, high-quality
meters like the Weston 301 type available in junk boxes and flea markets.
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cious buying at auctions
and flea markets, low-cur-
rent meters (typically, 0-1
milliampere) can be pur-
chased that can be adapted
to a wide range of currents
and voltages. Read on!

How They Work

Meters measure current
even when they are actual-
ly indicating voltage. Their
needle deflection is nomi-
nally proportional to the
flow of current through
them. In the case of meters
using D’Arsonval moving
coil movements, the meter
deflection is strictly propor-
tional to the current
through them. This is the
most popular type of meter
and will be the type primari-
ly discussed in this article.

The only other type of
meter that is normally seen
by amateurs is the iron-
vane type. This type is used
frequently for ac measure-
ments. It does not deflect
strictly proportionally with
current through its coil. Its
major claim to fame (for
amateur use) is its low cost.
Unlike the D’Arsonval type,
the current in an iron-vane
meter flows through a
fixed rather than a moving
coil. The common, low-cost
type is generally plagued
with calibration problems
caused by magnetic materi-
al (e.g., iron or steel) in its
vicinity. D’Arsonval move-



ments are relatively but not
entirely free of this sort of
problem.

Meters deflect when cur-
rent passes through them
because the current creates
a magnetic field that op-
poses a permanent magnet-
ic field built into the meter.
The vane in an iron-vane
meter is a permanent mag-
net and is attached to the
indicator needle. The me-
tered current flows in a
fixed coil that is wound
around (but not on) the
vane. The field created by
 the current in the coil op-
poses that of the vane, and
the vane moves until force
from its field balances the
force from the field of the
coil.

D’Arsonval meters have
moving coils that rotate
within a permanent mag-
netic field. In this configur-
ation, the fields can be
properly arranged to cause
the needle (attached to the
rotating coil) to move in a
manner that is strictly pro-
portional to the current
flowing in the coil. The pro-
portionality of the D’Arson-
val meter allows its scale to
be divided into equal divi-
sions for equal changes in
current throughout its
scale. The typical iron-vane
meter provides more mo-
tion for a given current
change at the low end of its
scale than at the top end.
The scale at the top end of a
typical iron-vane meter is
crowded and difficult to
read.

Meter Resistance

The flow of current
through a meter obeys
Ohm’s Law. The meter itself
has resistance and, there-
fore, the current through it

a)
1.| INTERNAL METER
, RESISTANCE
L]
I Fu

Em En

21

Fig. 1. Basic meter circuits. (a) Electrical characteristics of meter alone. (b) The meter with

Flea marketeer with his meter display. Excellent sources of meters of all descriptions, flea
markets and auctions offer the lowest prices. In most cases, meters work properly or do not
work at all. Flea-market and auction prices are generally low enough to risk as-it-is purchas-
ing. However, most sellers will honor your request for your money back.

will be proportional to the
voltage across it—see Fig.
1(a). If resistance is added in
series with a meter—see
Fig. 1(b), more voltage will
be required to cause the
original amount of meter
current to flow. It will be
shown later that this is the
way to turn a sensitive cur-
rent meter into a voltmeter.

If a resistance is added in

parallel with the meter—
see Fig. 1(c), the input
voltage still occurs across
the meter, but a portion of
the input current is by-

Full Scale
Current

100 microamps
200 microamps
500 microamps

1 milliamp
3 milliamps
5 milliamps

passed (or shunted) through
the parallel resistance. The
parallel resistance is known
as a shunt. This is the meth-
od for turning a sensitive
current meter into a less
sensitive (or higher) current
meter.

If meters are to be modi-
fied with series or parallel
resistance, it is obvious that
the resistance of the meter
must be known. Examina-
tion of meter characteris-
tics, as given in manufac-
turers’ catalogs, gives us the
ranges shown in Table 1.

Resistance
(Typical)
1000-2000 Ohms
400-1000 Ohms
100-200 Ohms
40-60 Ohms
20-40 Ohms
10-20 Ohms

Table 1. Typical sensitive current meter resistances (D Ar-

sonval type).
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resistors in series. (c) The meter with resistance (Rsy) shunting current around it.

In no case should an
ohmmeter be connected
across a sensitive meter to
determine its resistance.
The current from the ohm-
meter will overrange the
meter and may destroy it. A
convenient and safe meth-
od of determining the resis-
tance of a meter is shown.
in Fig. 2. It consists of caus-
ing full-scale current to
flow in the meter and then
adding a variable resistance
(shunt) across the meter and
adjusting it until the meter
reads half-scale. If the se-
ries resistance (Rgg) is much

higher than the meter resis-

Fig. 2. Determining meter re-
sistance. Set Ejy and/or R
for full scale with Ry discon-
nected. (Rsg should be at
least 100 X Rpy.) Connect
Ry and adjust it until the
meter reads one-half scale.
Disconnect Ry and measure
its resistance with an ohm-
meter. Ry will equal Ry
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A typical D’Arsonval meter movement is shown above.
Note the even (linear) scale. All of the divisions are the same
size. This type of meter is the most used by amateurs. The
ordinary variety balances the force resulting from a fixed
magnet and a moving current coil against a pair of hair
springs. Recently, a new type using taut-band springs has
been introduced. Both types operate similarly and have
linear needle motion with respect to current.

tance (use Table 1 as a
guide), the total current will
not vary significantly when
the variable resistance is
added. It can be shown that
when the wvariable resis-
tance is adjusted for half-

4/
SOK

IOVOLTS .

K SVOLY

|
.

scale current, the meter re-
sistance is equal to the ex-
ternal shunting resistance.
The external resistance can
then be disconnected and
(safely) measured with an
ohmmeter.

&/
%ﬁ?n
| o
10 VOLTS 3 - 1 : !
l
de I |
.
0 WOLT, 100D
FER-VOLT METER
&7 *
SOK o
e T
| 200K I
=|0 VOLTS Cra- | i |
50K | |
4.4 VOLTS | i |
- | l
e ]

10 VOLT, 20,0000
PER-VOLT METER

Fig. 3. Voltmeter circuit loading. (a) High-impedance voltage
divider. (b) The result of a voltmeter loading down the cir-
cuit in 3(a). (c) Using a meter with higher internal resistance

gives more accurate results.
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Meter Resistance Problems

In the case of voltmeters,
the resistance of the meter
and its series resistors must
be high with respect to the
resistance of the circuit be-
ing measured. If it is not,
the voltmeter will load
down the circuit and the
voltage measurement will
be low. This is illustrated in
Fig. 3. Note in Fig. 3(a) that
the real divider voltage is
five volts and that a
1,000-Ohms-per-volt meter,
see Fig. 3(b), loads the cir-
cuit down to 1.4 volts (72%
low). Even a 20,000-Ohms-
per-volt meter as shown in
Fig. 3(c) loads the circuit
down to 44 volts (12%
low). If an 11-megohm
vacuum-tube voltmeter
were used, the indicated
voltage would be essential-
ly correct, at about 499
volts (0.2% low). The moral
here is very clear: Use the
highest resistance volt-
meter that you can if you
want to avoid loading down
the circuit being measured.

Voltmeters are rated for
their resistance in Ohms-
per-volt. Simply, this means
that a 10-volt, 20,000-Ohms-
per-volt meter will have a
resistance of 10 X 20,000=
200,000 Ohms. In a multi-
range voltmeter, the resis-
tance of the meter accord-
ingly increases with the
voltage range in use. Elec-
tronic voltmeters are fre-
quently an exception to the
foregoing statement. They
have a fixed input resis-
tance (frequently 11 meg-
ohms) regardless of the
range they are set to.

However, do not write
off the lowly 1,000-Ohms-
per-volt meter (made from
a 0-1 mA meter). In this day
of solid state, circuit resis-

Meter Range
0-1 mA
0-500 pa
0-200 ua
0-100 pa
0-50 pa

tances (with certain excep-
tions such as FET circuits)
tend to be quite low and
quite tolerant of low-resis-

tance voltmeters. Addition-
ally, one should examine
one’s needs carefully. The
1,000-Ohms-per-volt meter
is rugged, inexpensive, and
is just the thing for an occa-
sional check of power sup-
ply and battery voltages. If
general servicing of tube
and solid-state circuits is to
be done, nothing short of a
voltmeter with megohms of
input resistance should be
considered.

For the most part, inser-
tion of a meter for current
measurements does not
cause significant circuit
change. Milliammeters
have resistances of less
than 100 Ohms, which is
small with respect to resis-
tances (impedances) they
are connected in series
with. Consideration should
be exercised with meters in
the microampere ranges. A
sensitive microammeter
may have over 1,000 Ohms
resistance and could add
significant resistance to the
circuit being measured.

Making Voltmeters from
Milliammeters/
Microammeters

Voltmeters with conve-

nient scales can be made by
adding series resistance to a

milliammeter or microam-
meter, most often to a 0-1
milliammeter or more sensi-
tive meter. It is most con-
venient to choose a meter
range whose scale can be
multiplied by a factor of 10,
100, and so on, to give the
desired voltmeter scale. For
example, say you want a
1,000-volt, full-scale meter.
If a O-1-milliamp meter is

Ohms to Produce

One Volt Full Scale

(Ohms-per-Volt)
1,000
2,000
5,000
10,000
20,000

Table 2. Voltmeter series resistance ratings.



TONE TO PULSE
SIMPLEX INTERCONNECT

AT LAST...Professional quality interconnect at an
affordable price! Imagine the convenience of having
your own private, commercial quality mobile tele-
phone in your car. And without the hassles of shared
systems. Put your base FM transceiver to work while
on the road. Our ultra state of the art digitally proc-
essed audio scheme (Patent pending) totally
eliminates the continuous train of squeich tails which
has kept you away from sampling interconnects. Our
nonsampling approach has additional benefits: 1. In-
terface to your transceiver is the MOST SIMPLE EVER.
Connects only to microphone and speaker jacks! NO
INTERNAL CONNECTIONS OR MODIFICATIONS RE-
QUIRED! 15 minutes typical installation time. 2. Works
with ANY FM transceiver. (T/R speed is not critical.) 3.
Operates through any repeater or simplex without use
of tone equipment. Imagine having TOTAL access to
your own home phone from 100 miles away! Our busy
channel ringback inhibit logic prevents “accidental”
interference to a QSO in progress when a phone call is
received. This feature will keep you out of hot water
with co-channel users! Discover for yourself what
high quality simplex interconnect sounds like. Call us,
and listen to actual “on the air"” tapes of this incom-
parable interconnect product.

STANDARD FEATURES

* Compatible with either rotary or tone exchanges
* 16 Digit buffer memory — dial as fast as you want
« 3201 tone decoder chip

* High quality glass circuit board

* CW identification

QUALITY AND ENGINEERING...
THAT YOU CAN DEPEND ON!

Five digit user programmable sequential access code —
60,000 code combinations

Sophisticated toll restrict — restricts any quantity of
leading digits

Both accessing and dialing are compatible with speed
dialing equipment

Operates superb through repeaters — no special tone
equipment required

Three/six minute “time out' timer is resettable from
mobile four CW ID warnings during last minute

Ringback (reverse patch) pages you once with CW |D —
answer when convenient with your access code

Busy channel ringback inhibit logic — prevents
accidental interference to QSO in progress

Most easily interfaced autopatch on the market
Positive control logic

Fully digital timing — there are no timing adjustments!
assures quick easy set-up

Touch tone™ digits and strobe pulse available on DIP
socket

Modular phone jack and cord

Self contained 115 VAC supply (230 VAC 50/60 cycle export
model available)

PRIVATE PATCH Il $475

NOW REDUCED

PRIVATE PATCH | $399

HAS MOST OPERATIONAL FEATURES
OF PRIVATE PATCH Il—BUT IS FOR
USE ONLY ON DTMF EXCHANGES

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE
UNMATCHED CUSTOMER SERVICE

-
SEND OR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED




used, the scale is multiplied
by 1,000 and a label can be
added to the meter face
saying: “1,000 volts.” Half-
scale (0.5 mA) will be 500
volts. Similarly, a 100-mi-
croamp meter could be
used with a X 10 multiplier.

For most amateur pur-
poses, the series resistors
can be 5% tolerance and
the meter resistance can be
neglected. Table 2 can be
used to select the series
resistance required to ob-
tain a one-volt full-scale

meter from various basic
meter movements. If the
series resistance 15 in-
creased by a factor, the full-
scale reading will be in-
creased by the same factor
Typically, if 1,000 Ohms is
required for one-volt full
scale, 2,000 Ohms will re-
sult in two-volts full scale
and 10,000 Ohms will give
10 volts. The series resis-
tance rating for a basic
meter may be calculated by
dividing one by the basic
full-scale meter reading.
Typically, a 0-3 milliam-
meter would require 1 =+
0.003=333 Ohms-per-volt.

The accuracy of a meter
with added series resistance
depends on the meter accu-
racy, the series resistor ac-
curacy, and the meter's in-
ternal resistance. The latter
effect is generally small for
the accuracies needed by
the amateur. For a 1-volt,
1,000-Ohms-per-volt meter
that uses a basic 0-1 mil-
liammeter with 50-Ohms in-
ternal resistance, the total
series resistance i1s 1050
Ohms (assuming a 1000-
Ohm external series resis-
tor). Ohm’s Law tells us that
1.05 volts will be required
for a full-scale reading. This
is @ 5% error and could be
corrected by using a 950-
Ohm series resistor. For
high voltage ranges, the er-
ror becomes proportion-
ately less.

If you have a means of
accurate calibration at
hand, the series resistance
can be trimmed to elimi-
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nate essentially all of the er-
ror at one scale reading.
The remaining error will be
the meter’s inherent inac-
curacy. For the best possi-
ble accuracy, the error at
various scale values has to
be plotted using a highly ac-
curate calibration standard.
This discussion of accuracy
Is included only to satisfy
the reader who has special
accuracy requirements.

The average amateur can
use series resistance values
calculated from the basic
values in Table 2. He can as-
sume that his accuracy will
be roughly that of the series
resistance tolerance plus
the meter’s tolerance, i.e,
on the order of +10%, if
+ 5% series resistors are
used.

Shunting to Obtain Higher
Current Ranges

Shunting is just a bit
more difficult than adding
series resistances to obtain
different voltage ranges.
First, the resistance of the
shunt must be calculated.
Then, the shunt resistor
must be obtained. Most
often, the shunt resistor will
have to be wound or other-
wise fashioned. This is
because the resistance
values turn out to be quite
low and most often of non-
standard value

The shunt resistance in
parallel with the meter re-
sistance must result in a
voltage across the meter
that will produce full-scale
deflection for the desired
full-scale current. This
voltage is calculated using
Ohm’s Law as follows: Vs
= IM{FS]K Rm. (Here, VFg IS
the voltage across the
meter at full scale, Iy is
the basic meter’s full-scale
current, and Ry, is the meter
resistance (see Fig. 4). The
method of determining Ry
was previously discussed. It
should be noted that meter
resistances can sometimes
be found by referring to
catalog descriptions. By us-
ing the parallel resistance
expression and Ohm's Law,

. C
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NER FLECTIRIC CO.,

This photo shows the tace of an iron-vane-type meter. Note
that it has an irregular (non-linear] scale. For the same
amount of current change, less motion occurs near full
scale than at the low end of the scale. In some applications
this may have advantages. Most meters of this sort are made
for low-cost applications or for use in ac applications. They
are frequently found in automotive equipment, both in car
instrument panels and in devices such as battery chargers.

it can be shown that the
shunt resistance is: Rg =
Rm(VEs/TEs)(Rpm — Vis/lgs),
where lgq is the desired full-
scale current and Rg is the
corresponding value of re-
sistance needed to shunt
the meter

For example, the shunt
required to make a 10-milli-
amp meter from a 50-Ohm,
1-milliamp meter is calcu-
lated as follows: Vg = 001
X 50 = 0.05 volts, and Rg
= (.05/.01) X 50/50 — .05/
01) = 5.56 Ohms.
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Fig. 4. Shunt value calculation.
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RINGO RANGER I

ARX-28B 134-164 MHz
ARX-2208 220-225 MHz
ARX-450B 435-450 MHz

RINGO RANGER
ARX-2 134-164 MHz
RINGO
AR-6 50-54 MHz
AR-2 135-175 MHz
AR-10 28-29.7T MHz
AR-220 220-225 MHz
AR-450 440-460 MHz
MOBILE ANTENNAS
144-148 MHz Magnetic Mount
144-148 MHz Trunk Lip Mount
220-225 MHz Magnetic Mount
220-225 MHz Trunk Lip Mount
D =
= = e

~See List of Advertisers on page 114

Ranger i

& |Simply the best

The best combination of gain,
bandwidth and low angle radiation

for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage

One year warranty

Cushcraft antennas created the FM antenna revolution by
making the best performance and value available 10 every
ham. We continue to set the pace with a broad line of
antennas for every FM application. Tune across the band
and you will find the overwhelming majority of hams using
one, two. or more Cushcrait antennas. The reason is very
simply that they are the best. Now is the time for you 1o
enjoy the value of a Cushcraft antenna. See your nearby
dealer today

YAGIS

A147-4 145.5-148 MHz 4 Element
A147-11 1455-148 MHz 11 Element
A147-22 1455-148 MHz 22 Element
214-FB 145 5-148 MHz 14 Element
A220-7 220-225 MHz 7 Element
Ad449-6 440-450 MHz & Element
A449-11 440-450 MHz 11 Element

CROSS YAGI

FOR CW/ISSB and FM
A147-20T 144-146 MHz Horizontal

= 145 5-148 MHz Vertical

cushcraft

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, PO. Box 4680
Manchester, NH O3108 | .
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Shunts may be wound using resistors as forms. The shunts
above are those used in the 0-3, 0-30, and 0-300 milliamp
meter described in the text. The resistors should be at least
100 times the resistance value of the shunt. Use a two-Watt
resistor if you have room. This gives better cooling and

makes construction easier.

If a 100-milliamp range
were desired, the foregoing
calculation would indicate
that 0.505 Ohms was re-
quired. Note that in both
cases the shunt resistor is in
proportion to the amount
of current that must bypass
the meter. In the latter case,
the shunt is about 1/100 of
the basic meter resistance.
As can be seen from these
calculations, the resis-
tances are low and (gen-
erally) non-standard.

However, shunt resis-
tances can be constructed
easily from copper wire.
They also may be con-
structed from other less
available wires such as ni-

chrome if you have the ma-
terials available. By using

the Standard Wire Tables
found in the handbooks,
the wire gauge and the
length of this gauge wire
necessary to construct a
proper shunt can be deter-
mined easily. As in the case
of series resistors for volt-
meter applications, the
shunts can be trimmed and
adjusted if accurate cali-
bration standards are avail-
able.

As in the case of volt-
meters, the meter can be
made truly accurate at one
scale reading and must be
error-noted at other read-
ings because of the basic in-
accuracies of the meter. For
amateur use, this sort of ac-
curacy is most often not
necessary. Typically, in the

Wire Ohms-per- Ohms-per- Required

Size 1000 Feet Foot Length
95.56 Ohms 30 105.2 0.105 52.4 .
5.56 Ohms 33 211.0 0.211 26.4 ft.
0.505 Ohms 28 66.17 0662 7.63 ft.
0.505 Ohms 24 26.17 0262 19.3 ft.

Table 3. Typical wire length for two values of resistance.
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Fig. 5. (a] A multi-scaled milliammeter using an unusual
series and parallel shunting scheme. (b) A multi-scaled mil-
liammeter using standard shunting and a DPDT center-off
switch. (c) A multi-scaled milliammeter/microammeter that
produces less than one volt drop at full-scale current. Resis-

tances are in Ohms.

100-milliamp case cited
above, a 0.5-Ohm, +5% re-
sistor will give overall ac-
curacy on the order of
+10% . This would suffice
in almost all amateur appli-
cations. A 5Ohm, +5%
resistor would do for the
10-milliamp case.

To make low resistance
shunts, choose a conve-
nient wire size and deter-
mine what its resistance-
per-unit length is. In most
tables this is given in Ohms-
per-thousand feet. Use the
largest convenient wire size
to ensure good current ca-
pacity, and try not to use
very thin sizes (e.g., less
then #30) to avoid vari-
ations in resistance because
of stretching. Many choices
may be made depending on
the wire size(s) you have on
hand. In the two cases cal-
culated above, some of the
choices are shown in Table 3.

The determination of the
required wire length is
made quite easily by di-
viding the required resis-
tance value by the resis-
tance of the wire in Ohms-
per-foot. The latter is deter-
mined by dividing the
Ohms-per-thousand-feet
rating by 1000 (see Table 3
for illustrations). Some trial-
and-error calculation is gen-
erally required to choose a
size that results in a rela-
tively small coil (or spool)
of wire of a size you have
on hand. Shunts should be
wound on forms such as a
relatively high-value resis-
tor (100 times the shunt
value) and should be coat-
ed with varnish or other
strong coating that will pre-
vent the turns from moving
as a result of on/off current
change.

Shunts should be located
as close to the meter ter-



minals as convenient. How-
ever, low-current shunts
can be located “in-circuit”
with their meters in remote
positions. In these cases,
the circuit resistance to and
from the meter must be low
with respect to the meter.

If you are clever with
Ohm’s Law, many special
cases can be developed for
shunts. Fig. 5 shows a neat
way of building a multi-
scaled milliammeter using
a 5-milliamp, 20-Ohm
meter. A more convention-
al multiscale approach is
shown in Fig. 5(b).

Fig. 5(c) makes a lot of
use of a 100-microampere,
1,500-Ohm meter. (Inciden-
tally, these appear to be
readily available from sur-
plus houses these days.)
Ranges are provided from
100 microamperes to one
Ampere, and a bonus scale
of one volt is provided. A
drawback to this circuit in
at least the one-Ampere
range is the fact that the

MISSOURI
RADIO CENTE

 All Bands
e General Coverage
» 200 Watts

CUSHCRAFT

» Dual VFQ's
* 8 Memories

drop across the meter cir-
cuit will be one volt for full
scale on all current scales
except the basic 100-micro-
amp range.

Examination of the cir-
cuit will quickly show that
it 1s a one-volt, 10,000-
Ohms-per-volt voltmeter
that measures the voltage
across shunts that develop
one volt for full scale. Note
that the one-milliampere
shunt is 1100 Ohms. This, in
parallel with the meter
resistance, gives an input
resistance of roughly 1000
Ohms. Consequently, the
accuracy on this range is
improved. On the other
ranges, the shunt resis-
tances are low enough to
make the parallel effect of
the meter circuit insignifi-
cant.

Conclusion

This article has only
scratched the surface of the
subject of meters and their
applications. However, it

Home-built multi-scaled meters can be housed in metal or
wooden cabinets. The example above is a multi-scaled mil-
liammeter built into a Masonite™ and wood enclosure.
Care should be taken to protect terminals and circuitry that
may carry dangerous voltages. Further, circuitry of this sort
should always be protected to avoid accidental shorts that
may burn out the circuit under test or the meter itself.

Hoffer W1DL is acknowl-
edged. They reviewed the
draft of this article and
made valuable sugges-
tions. @

can serve as a basic refer-
ence for the many newcom-
ers to our hobby.

The kind assistance of
Robert Foley and Julius

r 1-800-821-7323
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» Super Receiver

« 200 Watts
« Selectable IF/PBT
Tuning
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CALL FOR HYGAIN TOWER PACKAGES.
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AP-144DIII

5/8A collinear for 2M
and UHF. Significant
gain over Gndplane.

THE MAXIMIZERS: KLM's brand new series of

mobile communications antennas can help make
the most of your mobile signal. Enjoy greater
range, cleaner reception for the best of local and
DX operations. Models for base station, auto,
marine and handie applications.

TA-144VW

112\ whip for 2M.
Powerful 3 point
magnet mount.

SUPER-ROD

telescoping 5/8\ for
2M. Replaces duck
for much greater gain

¥, W, . r.vy. I EmTY_ v Yo, y B =
NICIAAE VI AL =18 LI L "\'"ARE R .

® for HF, VHF, and UHF bands ® magnet and bumper/trunk lip mobile
® multiband models, too mounts
® easy assembly and installation ® accessories

WRITE FOR A COMPLETE CATALOG
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Save Money on Used Meters

Does it work or doesn'’t it?
This simple tester spots real hamfest bargains.

Keats A. Pullen, Jr. W3QOM
2807 Jerusalem Road
Kingsville MD 21087

he prices seen on me-

ters at hamfests these
days as compared to list
prices can easily make
one’s mouth water if one is
interested in observing the
operating characteristics of
either transmitters or test
gear. Nonetheless, one may
shy away from purchases
because an inoperative me-
ter may not be worth any-
thing at all.

Fortunately, there are
several useful solutions to
this problem, each of which
has its particular advan-
tages. Probably the more
important meters to test,
and among the more expen-
sive, are microammeters
and millivoltmeters. They
are also among the more
delicate. The techniques for
testing these meters can be
applied to many of the oth-
er types if changes noted
later are taken.

The simplest test, al-
though not necessarily the
best, is to compare the
pointer damping (sluggish-
ness) with and without a

-

LM 334
$R*68/1

TEST
TEAMINALS

|

Fig. 1. Meter-testing circuit.

short across the meter ter-
minals. Since use of every
bit of space available for
the moving coil is essential
with meters having full-
scale ranges of 100 micro-
amperes or less, the cus-
tomary aluminum damping
frame used for the moving
coil in less sensitive meters
is often not used. As a re-
sult, the movement turns
easily when the body of the
meter is rotated gently.

When the terminals are
shorted on one of these me-
ters, however, the move-
ment of the coil typically
becomes sluggish. One can
then use a clip lead or a
small screwdriver for mak-
ing a continuity test. A sub-
stantial change in the damp-
ing characteristics will be
noted with or without the
short in place. And the test
can in no way damage the
meter under test.

In making this test, one
holds the meter in one hand
and rotates the case quickly
along the coil axis. Inertia
will cause the movement to
lag behind the case, and the
mass and spring will act like
a resonant circuit. The
amount of damping in the
motion of the pointer will be
a function of the effect of
the coil frame and the exter-
nal short.

The best technique | have
found for testing current
meters is by the use of a con-
stant-current source like the
LM-334. This source is used
with a control resistance of
magnitude (68/1) where the

current, 1, is in milliamperes,
between the calibration ter-
minals. A nine-volt transistor
battery, a push-button, a
small box, and test leads are
required to complete the
unit. The normal current
range is from one microam-
pere to ten milliamperes, for
resistances from 68,000
Ohms to 6.8 Ohms.

The number of current
steps you select will depend
on vour application. The
unit | use has test currents of
1, 10, 100, 1000, and 10,000
microamperes. Better test-
ing can be obtained through
either ratios of 1:3:10 or
1:2:5:10. These test points
will provide a more sensitive
test for friction due to fil-
Ings, etc.

In using this device, start
at minimum current and ob-
serve the pointer as you
change ranges. A rough
check of calibration is
available (=10 percent)
and, more importantly, you
will be able to detect me-
chanical problems as noted
above. With a device like
this, you can very quickly
decide if a meter is suitable
for your application.

This unit can also be used
to test voltmeters up to its
nine-volt maximum. Maost
voltmeters will deflect at
least a little with nine volts,
so you simply connect the
current source and step the
current up until the pointer
moves. The nominal voltage
will be between eight and
nine volts.

If you are looking for

either higher-current or
higher-voltage test units,
then a different approach is
indicated. For higher cur-
rent, the use of a D<ell, a
push-button, and a few resis-
tors (or perhaps a rheostat)
should suffice. A current-
limiting resistance set for
approximately the maxi-
mum current is desirable,
with the rheostat providing
varying current values. The
approximate maximum IS
first set, the unit connected
to the meter, and the test ini-
tiated. The required mini-
mum resistance 1S approxi-
mately 1.5/, where | is the
maximum current in Am-
peres and the 1.5 is the volt-
age from the D-cell used for
the test.

For higher-voltage volt-
meters, either a high-voltage
battery or several nine-volt
batteries may be used,
Since, however, these me-
ters are often designed for
external multipliers, first
tests should be made with
the constant-current source.
Up to a meter range of
eight volts, the deflection
will be current controlled;
above, the voltage limita-
tion takes over.

As is explained in my
book, Design of Transistor
Circuits, with Experiments,
published by Sams, there
are many ways of devising
special test circuits that
can help you both to un-
derstand how some of your
circuits and devices are
operating and to test them
conveniently. Il
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Mlcm Processor Repeater Control

NEW!!

Features:
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Automatic |1

16 digit selectable command codes
Field Programmable

Aute Patch Tone & Rotary Dial
Reverse Autopalch

Autodialer

Hepeater Timers

12 Veolt Opseration

150 MA Current Drain

Many more features included

L N

Price $549.00 (Complete)

MCD O1 “The Affordable Controller”
Call or Write for immediate delivery.

Micro Concepts & Designs Co.
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The Interface

Software Available for Six Computers

The versatility of the personal com-
puter gives you a whole new world
with the Kantronics Interface™ and
Hamsoft™ or Hamtext™. The Inter-
face™ connects to any of six popular
computers with Hamsoft™ or Ham-
text™ giving you the ability to send
and receive CW/RTTY/ASCII. An active
filter and ten segment LED bargraph
make tuning fast and easy. All pro-
grams, except Apple, are on program
boards that plug directly into the
computer.

Hamsoft™ Features

Split Screen Display

1026 Character Type Ahead Buffer

10 Message Ports-255 Characters each
Status Display

CW-ID from Keyboard

Centronics Type Printer Compatibility
CW send/receive 5-99 WPM

RTTY send/receive 60, 67, 75, 100 WPM
ASCIlI send/receive 110, 300 Baud

Hamtext™, our new program, is avail-
able for the VIC-20 and Commodore
64, with all the features of Hamsoft™
plus the ability to save received in-
formation to disc or tape, variable

buffer sizes, VIC printer compatibil-

ity, and much more. Our combination
of hardware and software gives you
the system you want, with computer
versatility, at a reasonable price.

Hamsoft™ Prices

Apple Diskette $29.00
- Atari Board $49.95
VIC-20 Board $49.95
TRS-80C Board $59.95
TI-99 Board $99.95

' Hamtext™ Prices

VIC-20 Board §99.95
Commodore 64 Board §99.95

Suggested Retail $169.95

For more information contact your local Kantronics Dealer or:
Kantronics 1202 E. 23rd Street Lawrence, KS 66044




Marvin C. Born WB4EM|
9330 Sunshine Avenue
Corpus Christi TX 78409

Live, From Across America—
It's Field Day!

The Corpus Christi Amateur Radio Club had helicopter
TV coverage of its activities. Club member WB4EM|
unveils the secret behind their success.

During Field Day, most
amateur groups and

clubs are scurrying around
looking for media coverage
for their local Field-Day out-
ing. For the Corpus Christi
Amateur Radio Club in Cor-
pus Christi, Texas, things are

a little different. The news
media literally brings the
coverage to them. The ama-
teur community is highly
respected by many govern-
ment and media organiza-
tions due to its past perfor-
mances, and any request by

Photos by KA5GIA

The KRIS-TV helicopter while shooting live Field-Day
coverage.
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the amateur group is seri-
ously considered. This con-
sideration is especially true
of KRIS-TV, channel 6.

The founder of KRIS-TV,
T. F. Smith, Sr. W5VA, was a
pioneer in radio broadcast-
ing and amateur radio in
Texas. KRIS-TV still has the
34- 94 repeater on its tower
that was installed many
years ago. The present own-
er, T. F. Smith, Jr., though
not an amateur, has kept the
tradition of amateur radio
alive at channel 6. The most
outstanding example of this
cooperation was use of the
station’s Jet Ranger helicop-
ter for live coverage during
this year’s Field Day.

The station has a five-
o’clock local newscast in ad-
dition to its more formal
6:00 pm newscast. At five on
the Friday before Field Day,
Bob Douglas W5GEL was in-
terviewed for two minutes
on the subject of radio and
the upcoming Field Day, At
the end of the interview, the
newscaster announced that
the Field-Day event was
open to the public and that
the station would do two
live remotes from the site in-
cluding one from Sky 6, the
station’s helicopter. Since
the use of news helicopters
Is relatively new in this

market, great interest is gen-
erated by the appearance of
the copter.

Sky 6 arrived at about
5:00 pm and landed near the
Field-Day site, with about a
hundred people there to
greet it. The station’s mini-
cam van had arrived earlier
along with a reporter who
spent an hour getting all the
details correct. The news-
cast opened with a “bump
shot” from the helicopter,
promoting the story, fol-
lowed by national and local
lead stories. Then at 6:06
pm, the anchorman at the
station introduced the story
with special-effects shots of
the site live from the heli-
copter. The next shot was of
the same area from ground
cameras, which then panned
to the reporter and covered
a 2%2-minute interview with
K50G, the club president.
Coverage was repeated at
10:00 pm without the heli-
copter.

So, for this Field Day,
KRIS-TV provided more
than 8 minutes of coverage,
some of it from a very ex-
pensive helicopter.

K11, channel 3, had sent a
videotape crew and reporter
during the setup, and they
carried a 2% -minute pack-
age at 6:00 pm and a 90-sec-
ond package at 10:00 pm.



The main Field-Day tent getting Sky 6 coverage.

One needs to stop and
think about what 12 minutes
of air time really means in
terms of publicity for a club.
The combined ratings of
both stations are in excess of
60% of the homes with tele-
vision. In other words, more
than 60,000 people saw
some coverage of Field Day
in Corpus Christi.

Some of the equipment
on the helicopter may be of
interest to amateurs. Sky 6 is
a Bell Jet Ranger with an air
speed of 120 mph and a
range of 300 miles; it car-
ries a payload of 900 pounds
of people and equipment.
The aircraft costs about
$350,000 and the television
equipment adds about
$75,000 more. The operating
cost to the station is approxi-
mately $450 per hour.

In addition to the usual
navigation and communica-
tion equipment, the helicop-
ter is equipped with a
12-Watt, 2-CHz microwave
that is selectable to one of
15 channels in the 2-CHz
band. The microwave trans-
mits full-color video and
two separate audio chan-
nels. One channel is for the
program audio and the sec-
ond is for the cameraman to
tell the station director what
he is planning to shoot, etc.
This one is one way and
feeds into the director’s
headset.

The antenna is a circular
polarized beam with either
9-dB gain or 17-dB gain. It
can be hand-held or mount-

ed on the aircraft frame. It is
usually hand-held in the
17-dB-gain position. An om-
nidirectional antenna is dif-
ficult to use in a coastal area
due to multi-path problems
over water. The directional
antenna eliminated most of
these problems.

The antenna is aimed vi-
sually from the aircraft to
the receiving antenna for lo-
cal operation and “talked
on target” by the control
room for longer shots out to
125 miles. The beamwidth
of the antenna is such that
once on target it is relatively
easy to keep it there. Con-
trol room people watch the
agc of the receiver and talk
to the antenna operator,
keeping him “peaked up.”
While this system may
sound crude by some stan-
dards, it is very effective and
removes multi-path prob-
lems. The receiving antenna
consists of four 90-degree
horn antennas which select
which quadrant the copter is
operating in and require no
further attention.

In addition to the micro-
wave equipment, there is a
10-Watt business-band FM
radio for antenna position-
ing, time cues, etc. The three
TV crew members listen to
this in one half of a dual-
headset system with pro-
gram audio in the other ear.
For safety reasons, the pilot
can hear only aircraft radio
traffic. During news opera-
tions with other helicopters
in the area, all pilots use a
second aircraft frequency to

Inside the tent. Note photoflood light for live TV coverage.

coordinate who will be over
the news area. Stations take
turns shooting the story then
fly to a safe area while the
competition takes its turn.

Another feature of Sky 6
is the inclusion of ham-radio
equipment on board. Since
75% of the members of the
engineering department of
KRIS-TV are licensed ama-
teurs and two of the four
crew members are always
engineers, there is always at
least one ham on board. The
helicopter has fixed anten-
nas for 2 meters and 460
business-band radios, and
there is a 444-MHz antenna
available that can be
mounted in a few seconds.
The equipment is a Ken-
wood 2500 or an lcom IC-
2AT and IC-4AT. One Watt
is more than enough power
from an aircraft. The rubber-
ducky antennas work from
the aircraft: however, we
elected to use external
antennas to avoid possible
interference problems.

The full potential of this
equipment has not been
tested yet. It has, however,
been used to assist amateurs
on the ground during a
parade. The amateur equip-
ment is aboard every flight
of Sky 6, and if it is ever
needed, the hams of Corpus
Christi will have a relay sta-
tion in the sky.

| once heard a local
NOAA weather meteorolo-
gist comment, ‘| just
wouldn’t want to have a hur-
ricane without the hams
here.” There is a two-meter

radio available at the weath-
er service, and the local civil
defense has operators ready
almost at a moment’s notice
to assign to the weather cen-
ter. One thing that im-
pressed the weather service
was the preparation of the
hams assigned there during
the last hurricane. This crew
arrived with radio equip-
ment, spare radio equip-
ment, antennas, food, sleep-
ing bags, emergency power,
and fuel They came to do a
job and were prepared to
hold out until that job was
finished.

This is the kind of image
that amateur radio needs in
every community, and the
way to get this image is to do
a job and make sure the me-
dia know who vou are and
what you did. Tell them
what you are going to do
while you are preparing, as in
a Field Day. Then tell them
while you are doing it and
make sure they get it right.

The Corpus Christi Ama-
teur Radio Club enjoys a
special relationship with
members of the news media
This relationship is the result
of hard work in times of
stress and of knowing how
the news media operate.
Knowing the interworking of
any news operation is the
key to getting your story on
the air. Some people call
this press manipulation,
others call it press relations —
what term you use depends
upon which side of the
fence you are sitting on, but
the result is the same.
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MORE GAIN

Than a Varactor UHF Tuner
31590 SATISFACTION GUARANTEED

Freguency Range 470-899 MHz Channels
14-83. Oulput Channe!l 3. Ch 2 or 4 Avail

PART#B20 ... ......... $1500
L WHAT'S IN IT? ——

To make a regular UHF tuner into a2 GILCO HIGH GAIN TUNER, each and every one of

the following steps Is painstakingly taken by a certified lechnician:
1. The first thing GILCO does is change the standard diode 1o a hot carrier diode.
2. The tuner's output is then measured on our JERROLD field strength meter and com-
pared o a computer derived chart from which we determine the correct value coil to add
across the IF output for maximum pre-peaked gain
3. The tuner is then fed a standard 10db 300 chm antenna input and while monitoring the
output on our HEWLETT PACKARD specirum analyzer, the tuner is luned o the desired
channel and its oscillator is offset for the desired output frequency as follows

Channel 2: 58 Mhz, Channel 3. 63 Mhz, Channel 4: 68 Hhz
We call this step peaking because the tuner s output looks like a peak on our spectrum
analyzer and the highest point of that peak Is actually adjusted for the desired output.
4. The last step is one more measurement on the field strength meter which is again com-
pared to our performance chart 1o calculate the correct value of the second coil which is
added to the tuners intermal connections.

This procedure was developed by GILCO and it is our computer derived performance
charts that make our tuner better, that's because almast every tuner gets a different value
coll before it's peaked and agan a different value coil after it’s peaked. The combinations
are endless and the way we delermine the values is our secrel. ..

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD

 Use with GILCO
High Gain Tuner

* Requires NO Modification to
Your Television

* Individually Packaged and
Labeled Parts Save
Guesswork

e The only 1lools required for
assembly are: screwdriver, solder-
ing iron, voltmeter, No drilling is re-
guired to the P/C board.

* This kit was designed to take ad-
vantage of the GILCO high gain tuner
which means its Circuitry is simuler

Pre-drilled, pre-screened, plated through the
holes P/C board. ANl hardware, connectors, 22
page illustrated instruction manual, & Giico Hy-
Gain tuner. Kit assembles in just 4 hours.

and more efficient than those circuits that require inferior varactor tuners

FREE 22 Page Instruction Book inciudes with =ach P/C Board or Parts Kit. This in-

struction book will guide the builder through every step of the assembly. Nearly every
page is Mustrated. With this Instruction Book, estimated assembly time is 4 hours.

HERE'S WHAT YOU GET FROM GILCO S4-700
Part No. B21 Printed CircuitBoard ........ .. ... ... ........ 17

1. This Printed Circult Board uses only one
jumper, others use nine.

2. The component layout is screen printed
on the component side of the P/C board.

3. The solder side of the P/C board is
covered with high lemperature solder

Part No. B22 Complete Electronic Parts Kit . .. .. ............. 530““

All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount Patentiometer (10K), Elec-
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable Capacitors (4),
All Integrated Circuits (7), Voltage Requlator, Heat Sink, Diodes (4). IC Sockets (4-8 pln
3-14 pin), Power Transformer (24V, 1A), Coll Kit with No. 26 wire (4), Speaker (4'',
Joz.), Standoffs, Coaxial Cable. All Miscellaneous Harware, Elc. All parts &r&mﬂw:ﬂuali-,r
packaged and labeled

All components including the Wire, Hardware, Coaxial Cable and Heat Sinks are includ-
ed in the parts kit. This means your assembly time from start 1o finish is just 4 hours

GILCO ACCESSORIES & AMPLIFIER KITS

resist. This prevents solder bridges.

4. Newest Addition: the P/C board is plated
through the holes. This allows for easier
and maore positive soidered contact between
the parts and the P/C board

#A02 New 2 stage, low noise, 2B8db gain RF amplifier kit kit 18

#A03 New 1 stage, low noise, 14db gain RF amplifier . . . LKt 31080
——————— - = ———=— GILCO ORDER FORM == == ———— ———— —

#B20 GILCO Hy-Gain Modified Tuner . T ]

#821 GILCO Predrilled, Screen Pmm Circult Board _ 5

#822 GILCO Parts Kit (Less P/C Board) . . *80*°

#820, B21, B22 Complete P/C Board and Parts Kit (all m; 110%

#A02 Two stage, 28 db gain, Amplifier Kit . *18°°

#A03 One stage, 14db gain, Amplifier Kit. .. | o2 | | o

Name Total

Address - — Tax

City State Zip Ship

Mail Order Only. Send check or money order to: Total

GILCO INTERNATIONAL, INC.
P.0. Box 8817, Coral Gables, Flonda 33124
CALL (305) 823-5891 for COD orders PLEASE WRITE FOR OUR FREE CATALOG
SHIPPING: Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax
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ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

Model 10/160 M

USB-LSB CW-WCW-N
4 Memories 200 W. PEP (160M-12M)
3 Way Auto-Scan 100 W. PEP (10M)
Includes New Bands Built-in Power Supply
3-Step Tuning Speed AC-120 VAC
IF Tune +1 KHZ DC-13.8 V -Ground
Built-in Dual VFO External ALC & Relay
Narrow CW filter optional RTTY, FAX, ASCII

Mfg. Sug. Amateur price

$1,059.00

\\'f? NOW ONLY $949.50

1275 N. GROVE ST.
ANAHEIM, CA 92806

Cable: NATCOLGLZ

JUST SLIGHTLY AHEAD

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

- 254
without notice and obligation

coaxial R. F
anfenna switches

" Single Pole, 3 Position.
- Desk or wall mount
All unused positions grounded
# 503 - UHF connectors/ $27.25°
# 506 - BNC connectors/ $36.50

ngile Pole, 5 Position, all unused
positions grounded.

NOTE: Price, Specifications subject to change

1
¥

ﬁ

2
o

"

E

#5095 - UHF connectors / $32.00° |
#597 - BNC connectors/ $46.50°

" Shipping and handling for any :

item add 52 auch:. +
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CHAMPAGNE RTTY/CW

on a Beer Budget

a1 a il . . 5 ﬂ il
. .J e - - g el e
5 i C - | —

il

CP-1 Computer Pat“" Interface

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

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

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

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and
minus (-) output jacks are also provided for CW keying of your transmitter. An optional
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1.

MIDWEST AMATEUR RADIO SUPPLY
3454 Fremont Avenue, North

Minneapolis, MN 55412 s .
Store Hours: Mon.-Fri. 9-6 Br'“gs you thel
Saturday 9-3 Breakthrough.

(612) 521-4662

List of Advertisers on page 114 '3 MEQEIiHE e June, 1983 25



Construct the

Cyclops Dip Meter

WA4ATE’s unique single-coil design captured an
Honorable Mention in 73’s Home-Brew |l Contest.
Now you can build this award-winning circuit for yourself.

Component layout.
73 Magazine = June, 1983

Gene Brizendine W4ATE
6OO Hummingbird Drive SE
Huntsville AL 35803

he dip meter s

clearly one of the most
versatile tools for anyone in-
volved with antenna sys-
tems or rfrelated equip-
ment. Its myriad uses range
from troubleshooting tuned
rf circuits to locating power
lines concealed inside a
building wall.

The most evidgnt short-
coming of present-day dip-
pers is the inconvenience of
constantly changing and
storing a half-dozen plug-in
coils. Especially frustrating
Is the experience of attempt-
Ing to pinpoint the frequen-
cy of a resonant circuit
which falls at either end of
the dial range. When
another coil is plugged in,
the meter current requires
readjustment, and one often

wonders whether the new
dip obtained is the same one
as read with the previous
coil.

Dip-Meter History

These problems have
been endured for years and
have been attacked from
many directions. One com-
mercial design utilized a
coil of flexible wire which
was reeled from one non-
conducting coil form onto a
metal shorting form as the
dip meter was tuned
through its continuous
range. The product was
cosmetically attractive, but
not entirely practical, and
appeared only briefly on the
market.

| at one time built a proto-
type dip meter with all coils



| —3/16" DIA
T :

i3s18" ! i

~SAW CUTS INSIDE,
FOR BENDING NOSE

J - 378" Dia

4 3/8"° \
—F

|' —— i /4" DIA
i '—‘E} lF II
e \
[, SR
|‘ —2 9/16" —— "I
Y |
B - 4" Dia
| JE' O—0—0 ‘
T e 2 3/8" —

Fig. 1. Meter-case construction for the one-coil dip meter.
Material is glass epoxy double<clad PC board.

mounted on a turret and
enclosed within a non-
shielding case. The unit per-
formed well, but was too
bulky to reach tuned cir-
cuits located within high-
density packages. Other
wide tuning range tanks are
possible, but may involve
mechanical complexes
which simultaneously tune
a variable capacitor and
move a ferrous coil slug. In
the dip-meter application,
the proximity of the slug
would disturb the tuning of
the measured tank; also, the
arrangement becomes too
large

The Single-Coil Concept

Most “new” devices are
the happy result of divorcing
and remarrying existing arts
into combinations not previ-
ously joined. So, a wide-
range tank used in a previous
design’ was recalled and set
up in prototype for study.
The type of variable
capacitor which utilizes

plastic sheets between the
plates provides maximum
capacity per cubic centi-
meter. However, in this ap-
plication, rf heating of the di-
electric occurs, resulting in
unacceptable frequency
drift. Suitable compact air-di-
electric units are listed in the
parts data.

To provide the widest tun-
Ing range, a capacitor with
the highest maximum-to-
minimum tuning capacity
ratio is required. For this
reason, select one with the
widest gap when adjusted to
the wide-open plate setting.
All parallel padders must be
removed completely. To fur-
ther ensure the widest tuning
range, the lightest loading of
the tank by the active device
is necessary, which also
points to the use of an FET.
Reduction of loading by tap-
ping down on the coil usual-
ly introduces false dips;
therefore, a low-value gate
coupling capacitor is used in-
stead. The inductance of the

Completed meter.

coil between the source tap
and ground resonates well
above the design coverage
and theretore causes no er-
roneous indications. The coil
is shaped with a high length-
to-diameter ratio to allow

probing components located
in close quarters

The Circuit

The wide-range tank was
joined to the vigorous Hart-
ley oscillator in a simple one-

c2 MPF=-I02
* 47pF FI'*'LE al o2
A H—--*—H—- -
]
- -‘— s &0 pF —c:- oV
;L‘E'f.. RFCI
Li SeSpF
¥ c6 #D3 SWi
" luF 2
Jalo
ZRC3
| OF
il
QUTPUT
COUNT RF
L H2 (=] [
INPUT 5M DET  EXT
ANT SWEEPR aAF PWR

FM

Fig. 2

Circuit schematic and details of control mounting.

*Pufvswrene or silver mica. See Parts List.
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End view.

ring ceremony. The most
critical items for minimizing
minor spurious dips are the
two rf chokes. The small 3-pi
winding type has been found
to be a good choice. Chokes
with metallic cores are not
recommended. To a minor
degree, the gate resistor may
cause ripples. Values be-
tween 3 and 10k Ohms are
suitable. The gate-current
potentiometer value of 5
megohms was chosen so that
conditions of regeneration or
near-oscillation may be eas-
ily controlled for use in the
detector mode

Construction

The case used for the one-
coil dip meter is not critical.
The LMB type 425 or Econo-
box type CU-124 enclosures
are suitable and will permit a
larger dial. The case | used
was formed of glass epoxy
printed circuit board with the
copper stripped from the
outside surfaces while apply-
ing heat. Copper is also
removed from inside the
“nose” area, which is also
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sawed halfway through for
forming the curved portion
The forming should be done
outdoors to avoid breathing
fumes generated by heating
the material. Apply heat from
a propane torch and bend
the curved portion around a
suitable piece of pipe. The
heated board should be held
in the desired shape by a
C-clamp and allowed to cool
for 5 minutes.

The meter and tuning ca-
pacitor are epoxied in place
for simplicity and to avoid
screw heads showing on the
tinished exterior.

Wind the tank coil onto a
suitable form such as the
shank of a drill bit, after
wrapping the bit with waxed
paper. Coat the coil with
epoxy cement and allow it to
harden overnight, If carefully
slid off, the coil will remain in
one rigid unit., The coil
protector may be a plastic
pill box, dime coin holder, or
the container in which
semiconductors are shipped
This item is epoxied in a hole
cut in the nose section of the

dipper case and allowed to
harden.

The dial (Radio Shack
274-391) may be calibrated
using a receiver. Decal la-
bels may be applied. Page
numbers punched from a
magazine were used in my
dipper.

All small components
are soldered to three 5-lug
terminal strips which are
located inside the case
sides. Wiring requires two
precautions: Locate the
FET as near the tank termi-
nals as possible and wire
the rf chokes with the
shortest leads possible to
the FET. This care will mini-
mize minor unwanted dips

Additional Features

Three 1/O ports are pro-
vided at the front panel.
From left to right, these are
labeled RF, AF, and PWR
The rf phono jack output
may be used to drive a fre-
quency counter, a mixer, or
other equipment.

Conversely, an antenna
may be fed in at this point or
a sawtooth waveform may
be applied to provide a
wide-range, swept test signal
from the dipper.

The at port may be used
to monitor AM signals or to
detect ripple on carriers.

The power jack permits
the use of an external power
source. lsolation diodes pre-
vent contlict between bat-

tery and the ac power Radio & TV News, November,
source and also protect 1958,
Parts List
C1 Tuning capacitor, 365 pF, Poly Paks No. 7060 $1.00
c2 47-pF dipped mica, Jameco No. DM15-470J 35
C3 01-uF disc ceramic, Jameco No. DC.01/50 .08
C4,5 560-pF dipped mica, Jameco No. DM15-561J 1.24
Cé .1-uF disc ceramic, Jameco No. DC.1/12 12
D1,2.3 1N103or 1N56 .30
M1 200-uA meter, Poly Paks No. 7021 1.00
L1 41 turns #16 enameled on 7/16-inch form 1.00
Qf MPF-102 FET, Digi-Key 54
R1 10k, 1/2-Watt resistor, Jameco .05
R2 5-megohm pot, Allen-Bradley Type "W’ Mini, |
Napco No. POT-34 69

RFC1 500 uH, Miller No, 4649 2.10
RFC2 56 uH, Miller No. 4629 1.32
SW1  SPDT subminiature switch, Jameco No. MSL34 25
Miscellaneous:
Case Bud“Econobox" Type CU-124 3.50
Dial Radio Shack Stock No. 274-391 69

Total Cost $14.23

ﬂ_ﬂ

against damage from accr-
dentally applving incorrect
polarities. Any of these fea-
tures may be omitted if only
a basic dip meter is desired.

Operation

With power on, set the
dial to the highest frequency
and adjust the meter indica-
tion to about 3/4 of full scale
using the potentiometer. No
further adjustment of the
meter level will be required.
It i1s normal for the meter in-
dication to decrease as the
frequency is decreased (due
to the low value of the gate-
coupling capacitor). This
drop is of no consequence
because generous dips are
available across the full tre-
quency range. Small meter
fluctuations across the
range also are not of
significance.

Cranted, tuning is sharp
in the high-frequency por-
tion of the coverage. But the
chief usefulness of a dip me-
ter is not in precise frequen-
cy measurement but in the
rapid scanning of a wide
range of frequencies.

Now it is a pleasure to
quickly scan the 3.9-to-21-
MHz range in one uninter-
rupted swing without all

those loose coils, meter
adjustments, and re-
coupling! i

Reference

1. G. Brizendine W4ATE, “"Wide-
Range Field-Strength Meter,”



WE SHIP WORLDWIDE

For The Best Buys In Town
Ccall: 212-925-7000

Electronics Cor

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment! .- s

.
2.

4

KITTY SAYS:WEARENOWOPENT7DAYS AWEEK.

Saturday & Sunday 10 to 5 PM

Monday-Friday 9 to 6:30 PM
Come to Barry's for the best buys in town. For
Orders Only Please Call: 1-800-221-2683.

IC-R70, IC-720A, IC-730, IC-740, IC-25A/H, IC-35A
IC-45A , C-251A, IC-2KL, IC-451A, IC-290H

FT-ONE, FT-880, FT-102, FT-77, FT-707, FT-230R

“Taking A Ride. .. FT-726 FT-480R, FT-720RU. FT-290R, FRG-7700. FT-625RD '

With An HT On My Side.” YAESU

e FT-208R |COM  Land-Mobile H/T ~=
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SMART PATCH
LES Simpléex Autlopatch 510-SA Wil Paich FM
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ROCKWELL/COLLINS
KWM-380

VoCom/Mirage
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Amplifiers & SANTEC -3
5/[8\HT Gain . bl .
Antennas IN STOCK Ll a3
SPECTRUM : i

—_— COMMUNICATIONSC ~ NEW IMPROVED £4
REPEATERS MURCH Model 7T 2

SCR-1000, 4000 & 77 ) yT20008B Model 941C, Model 982 J#3

Commercial & N

Amateur In Stock DENTRON AMPLIFIERS "

GLA-1000C |
KANTRONICS s 2

AEA CP-1 Computer Paich

Field Day 2, Mini-Reader, DIGITAL
Interface, Software & Cnm?ﬁ?n?;t; T.:.n;:;::a""a FREQUENCY
Code Tapes : ﬁi::TEH
T Communications Specialists Model TR-1000
i 0-600 MHz
3.5002 | Encoders in Stock! Bigimax Model

Smallest Wireless D-510 50 Hz-1GHz

Telephone Available

572B, 6JS6C |

12BY7A & : 600 . range w/encoder $135.00
4-400A '
3 BENCHER PADDLES & Te-Ex Towers
BIRD ' Vibroplex Keys In Stock!! Hy-Gain Towers i
AEA 144 MHz Wattmeters & % b eiretrns
AEA 440 MHz Elements 0y i New TEN-TEC will be shipped direct =
ANTENNAS In Stock * Corsair In Stock to you FREE of shipping cost.

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

New York City's LARGEST STOCKING HAM DEALER

‘““Aqui Se Habla Espanol”’

BARRY INTERNATIONAL TELEX 12-7670

TOP TRADES GIVEN ON YOUR USED EQUIPMENT

STORE HOURS: Monday-Friday 9 to 6:30 PM

(§1.50 parking across the street)

Saturday & Sunday 10 to 4 PM (Free Parking)

AUTHORIZED DISTS. MCKAY DYMEK FOR

SHORTWAVE ANTENNAS & RECEIVERS.
IRT/ILEX-"“Spring St. Station”

Subways: BMT-“Prince Si. Station™

IND-"F" Train-Bwy. Station™

Bus: Broadway #6 to Spring Si.

COMPLETE REPAIR LAB ON PREMISES

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Aslatic,
Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins,
Communications Spec. Connectors, Covercraft, Cubic (Swan),
Cushcraft, Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, En-
comm, Henry, Hustler (Newtronics), Hy-Gain, lcom, KLM, Kantronics,
Larsen, MCM (Daiwa), MFJ, J.W. iller, Mini-Products, Mirage,
Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.

Amateur Radio & Computer Courses Given On Our Premises, Call
Export Orders Shipped Immediately. TELEX 12-T670




Be the First on Your Block

with a 2-Meter Dipole

A few safety pins, some wire, and a little rod stock
will make a portable antenna perfect for the traveling ham.

Paul L. Schmidt W9HD
PO Box 105
Bloomfield IN 47424

dipole on two meters!

You've got to be kid-
ding. That is often the re-
sponse | get when | explain
that | use a dipole antenna
on two meters.

—NAFETY PiIN

=— NYLON INSULATOR

FEED POINT

..-‘_-'-

il

~—FLEX PROTECTOR

Then | ask what kind of
element excites a vagi
beam. It is called the driven
element, but it is a dipole,
nevertheless. The number
of dipoles on two meters is
considerable.

Dipole antennas work
fine on two. | have had one
for at least five years,
mounted in the vertical
plane some two-thirds of

LOADING COIL

#12 OR # 14
INSULATED
| |

- 3' e . — -E.' -

DIMENSIONS APPROXIMATE
[SEE TEXT)
{TWD REQUIRED)

2 SAFETY PIN (ARODUND;
J NOT THROUGH )

— A

_ﬂ —
SOLDE s BACk

REMOVABLE SECTION
FOR PACKING IN
ATTACHE CASE

. ]

Wy

I = LIGHT, FLEXIBLE

n-T80 CoAX

(SEE TEXT) A
TO

TRANSCEIVER

Fig. 1. The traveler’s friend.
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the way up my fifty-foot TV
mast. My dipole is made
from two pieces of rod
stock fastened into a chunk
of cylindrical polystyrene.
The center is firmly
clamped to a five-foot
angle-iron support attached
at right angles to the mast.
It is fed with RG-8/U coax.
The pattern is quite cir-
cular. | regularly contact re-
peaters, full-quieting, fifty
miles distant with 20 Watts.
These repeaters are situat-
ed on the unfavorable side
of the antenna, where the
TV mast is between the an-
tenna and the desired sta-
tion.

For several years | had a
traveling job and spent
many nights in motels here
and there in the midwest.
My GTX-200, its power sup-
ply, and a portable dipole
antenna all fit neatly into
an attaché case. Thus, |
spent many an evening in
QSO with friends.

Due credit must be given
the ground-plane antenna.
It is every bit as good as a
dipole. But | would not take
a ground-plane-type along
for portable work; in a

motel room, those ground-
plane rods can be danger-
ous. About the only place
you can put a ground-plane
antenna is on top of the TV
set. Then two of the rods
are pointing at the wall
while the other one or two
are pointing into the room
to poke you in the nose,
ribs, or whatever as you
walk about the room.

My portable dipole
might have been made
from two pieces of rod
stock fed at the center, but
| had been experimenting at
that time with inductive
loaded elements. | decided
to try an inductive-loaded
dipole.

The two radiating ele-
ments of this dipole are
formed from lengths of in-
sulated #12 house-wiring
wire, each approximately 23
inches long at the start. 3
inches from the center
feedpoint, each wire is
made into 5 turns of a coil
wound on a 3/4” mandrel.
Each coil is then stretched
to approximately 4 inches
long, evenly spaced, and
epoxied to a cardboard
tube or whatever light-



weight nonmetallic object
can be found. See Fig. 1. In-
cidentally, modern house-
wiring insulation exhibits
good dielectric properties
at 146 MHz, so leave the in-
sulation on. Also, bear in
mind that one must use a
heavy 100-Watt, or better,
soldering iron on wire this

heavy.
A substantial insulating
material block is used at

the feedpoint to hold every-
thing together. Each of the
two radiating elements is
securely bolted to the
block. The coax center con-
ductor is soldered to one of
the elements, the shield to
the other. Light, flexible 50-
to 75-Ohm coax is recom-
mended for feedline, unless
you prefer to stuff 20 to 25
feet of RG-8/U into your at-
taché case day after day.
Use a cable clamp to secure
the coax to the block at the
feedpoint. Maybe you can
slide a few inches of protec-
tive tubing over the coax
there under the cable

clamp because frequent
handling of your gear in-
volves a lot of cable flexing.
You don’t want wear and
tear to kill it before its time!

Find the dipole element
connected to the center
conductor of the coax. This
is to be the top member of
the dipole. Take about 1/2”
of insulation off the very
end. Form the bare end into
a hook. Next, use scissors to
make a strap 2” or 3” long
by 1/2” wide cut from the
top of a margarine contain-
er. Burn a small hole in each
end of the strap using a pen-
cil soldering iron (don‘t
mind the smell). Then epoxy
one end of the strap to the
bare hook. Epoxy doesn’t
bond well to smooth nylon,
so roughen up the surfaces
a bit.

Remember, this dipole
antenna is vertically polar-
ized. This means that in-
stead of hanging horizon-
tally, it hangs vertically
from one end.

Now put a diaper-type

safety pin through the top
hole of the insulator strap.
This is to hold the antenna
vertical while attached to
the motel drapery. Some
25” away from the feed-
point, attach a safety pin to
the coax, putting the pin
around the coax, not
through it. This is used to at-
tach the coax to the drapery
so that the antenna is fed
90° from its axis. Between
this last pin and the trans-
ceiver, the routing of the
coax is not critical.

As described so far, the
antenna will not fit length-
wise into standard luggage.
So, cut off the bottom ele-
ment just below the loading
coil and solder a pin jack at
the recently cut coil end.
Next, remove 1/2" of insula-
tion from the piece cut off
and insert it into the pin
jack. Trim for symmetry.

Check the swr during
construction, before the
epoxy goes on. Hang the
antenna from a rafter and,
with tape, compress or ex-

pand the coils, searching
for the lowest swr. If that
doesn’t work, house wire is
plentiful; make another
one. If you can improve this
design, be my guest. Using
it as described, | have had
excellent results, so | did
not try to improve it.

The best installation is
where the drapes cover a
picture window. You should
try to place the antenna
midway between the top
and bottom, as well as mid-
way between any vertical
supports. Beware of win-
dows with small panes. If
metal-framed, these could
upset your swr.

After your antenna is
built and tested, don’t be
timid. On checking into
motels, | would express my
desire for an upper-floor
room because | carried a
two-way radio which
reached out further from
higher locations. No desk
clerk ever gave me a hard
time; their business is to fill
the rooms with guests.

2 2 R 2 2 ARttt i st ittt il st i ettt ettt tscsssssndsdtasast sttt i &
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ANTENNA KIT

51695,

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
v, L O L.
trouble shoot

power supply..$12.50
plus any parts needed.

~ See List of Adverfisers on page 114

= - 6],‘&"
2 DRILLED END CAPS

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY.. .

INCLUDES

We will accept telephone orders for Visa & Mastercard

No C.0.D. Orders

i
RRK
31 SPACERS

MOUNTING BRACKET

Down Converter
System

Quantity Discount

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

6" RG 174 COAX Power Supply
‘' CONNECTOR ® 35" ROD P.C. Board .........2.95
x 4” Pv*c FiFE MRF ml ....2-m
CAE NEO2135 ...........495
® HARDWARE 2835 Diodes ........ .95

001 Chip

CRDS.: wivir s 101395
Complete Choke Set of 4......1.95

LM 317 Regulator 1.25
‘F' Connectors
Chassis .o 50

ANTENNA KIT Wall Transfnnner
e 12 VAC 700 MA...4.95
P.C. BOARD SPECIAL $49.95 ' Bolb o295
RF CHOKE BALUN
KNOB 75 to 300 ohm......1.95
WIRE DISCOUNTS BALUN
4 DIODES it 1206 ;" *RG 59/U COAX
LM 317 REG. 25 pes. 189, off § WITH CONNECTORS
50 pes. 259, off FACTORY MADE
100 pes 3095 off 100 Ft. $17.50
1000 pes 359 off 50 F1. 9.50
No Mixing for 25 FL 5.75
............ 3 FL 2 50

317-291-7262

Compilete kit weighs 10 Ibs. Please add sufficient postage

6254 LaPas Trail
Indianapolis, Indiana 46268

ELECTRONIC
RAINBOW 7

PARTS |CONVERTER

KIT

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

MELD !
. 21%7 HnTTEHH'i-

3 —MRFW
HP 2835 Diodes

001 Chip Caps.
Resistors

Prewound chokes
Electrolytic Cap.

Pre Made Probe

et D O RO

OJOIOIOIOIOIOIOIOIO)

* WIRED P.C. BOARD TEST-

ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATTACHED.

$24.85
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Been wondering what
those “chirp-chirp” signals
were around 140757 Theyre
AMTOR, AMateur Teleprint-
ing Over Radio. European
hams have been enjoying
the benefits of error free RTTY
for sometime. (It's a must for
commercial Maritime traffic.)
Now, US. Amateurs are on the
threshold of a new era of
RTTY

Old problems of QRM,
QRN, & QSB are gonel If a pro-
pagation path exists, AMTOR
will get the message thru —
with no “hits" — “newspaper”
perfect copy!

Two modes are avail-
able; AMTOR mode A
fransmits a three character

block specially coded so that
the receiving station can re-
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Now you can
chirp back!

1100
is
@re

cognize an error. The three
character block is repeated
until the receiving station
confirms reception by reply-
ing with the proper control
code signal. Flawless print is
possible with this “hand-
shake” style operation.

Mode B, “FEC" or Forward
Error Cormrection, is actually a
time diversity mode where
text is repeated and inter-
mixed in the transmission.
The receiving station un-
scrambles it and prints the
clear text. This "broadcast”
mode allows more than two
stations to communicate. It's
more effective than conven-
tional Baudot or ASCII, but
not as reliable as AMTOR
mode A.

The actual DATA transfer
in either AMTOR mode is

nominally equivalent to con-
ventional RTTY at 50 baud,
or 66 WPM.

A receive only “Listen”
mode is also available for
reception of mode A data by
a station not directly in-
volved in the “hand-shake”
communication.

Start with a new AMTOR
ACT-1, ATR-6800, or update
your present system.

Microlog is ready with
AMTOR! Give us a “chirp” at
Microlog Corporation, 18713
Mooney Drive, Gaithersburg,
MD 20879. TEL (301) 258-8400.
TELEX 908153

MlCROLOb

INNOVATORS IN DIGITAL COMMUNICATION



When it comes to

QSL's...

ONLY BOOK!

US or Foreign Listings

callbooks

Here they are! The latest editions of the
world-famous Radio Amateur Callbook
are available now. The U.S. edition
features over 400,000 listings, with over
75,000 changes from last vyear. The
Foreign edition has over 370,000 listings,
over 50,000 changes. Each book lists calls
and the address information you need to
send QSL'. Special features include call
changes, census of amateur licenses,
world-wide QSL bureaus, prefixes of the
world, international postal rates, and
much more. Place vou order for the new
1983 Radio Amateur Callbooks, available

now.

Each Shipping Total

US Calibook £19.95 $3.05 $23.00
i $18.95 $3.05 $22.00

Order both books at the same time for
€41.95 including shippinag.

Order from your dealer or directly from
the publisher, All direct orders add shipping

charge. Foreign residents add $4.55 for
shipping. Illinois residents add 5% sales tax.

i SPECIAL OFFER!

( ﬁw Amateur Radio
Y%h Emblem Patch
s only $2.50 postpaid
Pegasus on blue field, red lettering. 3" wide

x 3" high, Great on Jackets and caps.

ORDER TODAY!

Bl

RADIO AMATEUR I I L l(
ca 00 INC.
Dept. B

925 Sherwood Drive
Lake Bluff, IL 60044, USA

~ See List of Advertisers on page 114

Don’t Be Left Out in the Cold

with the Russian Woodpecker

GET A
MOSCOW

MUFFLER"™

Another first from AEA. The
Woodpecker Blanker, WB-1 really
works. This unit effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are
available, the WB-1 for use with com-
munication receivers and WB-1C for
use with all popular transceivers.

= —

MOSCOW MUFFLER™ _ wouorscuen Buinicn i) ]

This extremely useful accessory is
designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than LF. type blankers and requires
NO MODIFICATIONS to your receiver!
The unit operates froma 13 VDC = 2
VDC power source at less than 575
mA. (AEA AC wall unit AC-1 wil
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in-
terfered with by a woodpecker. Con-
trols on the front panel include; four
push button switches, a synchronize
control and a width control The WB-1
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB-1C uses the
same circuitry but includes a carrier
operated relay (COR). This provides
protectiun to the receiver section dur-
ing transmissions from the attached
transceiver. .

Prices and Specifications subject to change
without notice or obligation,

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Smyrna, GA 30080

(404) 432-8006
1-800-241-2027 -2

AEA::zzs:
Breakthrough!

HI-Q BAL!.)JN

s Fpr tull [8gal power anc mire

T

L] r-1+-|[|._ glirruriale 1Y)

- I'Frlill'1r- "'_-.I_'I II L Tannoe I-:l-r

only $12.95 T

HI-Q ANTENNA
CENTER INSULATOR

HI-Q ANTENNA
END INSULATORS

Rugged, lightweight, injec

lion molded of top quality
material, with high dielec-
tric qualities and excellent
weatherabllity, End Insula-
tors are constructed n a
spiral unending fashion 10
permit winding of loading
coils or partial winding tor
funag iraps

Borgar bug 3
& i JaD -
By e e
WITH Hi-0
PRICE WiTH CENTER
MODEL BAMDS LENGTH -0 BAL UM INSULATOR
DHpactes
D-80 80.75 130 $31.85 $27.95
D-40 40,15 66 2895 2495
D-20 20 33 2195 2385
D-15 15 22 2080 2285
D10 10 16 2595 2105
Shortened dipales
SD-80 80,75 o0 3585 3195
SD-40 40 45 32895 28.95

Parellel dipnles

PD-BD10 B0.40.20,10.15 130 4395 3995

PD-4010 40.20.10.15 665 37.95 33.95
PD-8040 B0.40,15 130 39.95 35.95
PD-4020 40.20.15 66 3395 29585
Dipote shorensrs only Lms s eeclogded n S50 moted

S-80 80.75 $11.95pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-G
Antenna Center insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD
models only 50) rated for full iegal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs.

Antenna accessorles—available with antenna orders
Nylon guy rope 4504 test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S0-239 coax connectors 55

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

Dealer Inquiries Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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Jeff Duntemann KB2IN
301 Susquehanna Road
Rochester NY 14618

Two Meters for the

Price of One

The oft-ignored shunt principle will turn an everyday
junk-box meter into a surprising supermeter.
The key is a piece of solder.

he philosopher William
James was a champion
of empiricism. Paraphras-
ing his definition of that
awesome word: If | want to
know it my pipe is lit, | will
not perform endless ra-
tional operations examin-
ing cause and effect; in-
stead, | will stick my finger
in the bowl.
| became an empiricist

recently (although not at
such cost to my fingers)
when confronted with the
problem of using a 200-mil-
liamp current meter to
measure 2 Amperes of cur-
rent. | knew there was a
way, from years ago in tech
school; it's called a shunt

The shunt principle is
nothing more than an ex-

l'he empirical shunt, finished and in place.
34 73 Magazine * June, 1983

pression of Ohm’s Law. Cur-
rent meters have a very low
internal resistance, which
we usually call negligible. It
Is some small fraction of an
Ohm. Although current
tHlowing through a resis-
tance always generates
heat, meter resistances are
so small that the heat gen-
erated is carried away by
the body of the meter.

If you place another re-
sistance in parallel with the
meter, current to the meter
splits; part goes through the
meter and part goes
through the shunt. This split
follows Ohm’s Law faith-
fully. If the resistance of the
shunt is precisely the same
resistance as the meter, the
current splits down the mid-
dle, and the meter indicates
exactly one-half the true
current flowing through it

This sounds like a great
way to make a meter tell
lies. True, a 50-50 current
shunt accomplishes little.
The process gets interesting
when the split becomes
90-10 with 90% of the cur-
rent passing through the
shunt and only 10% passing
through the meter. In this
arrangement, you multiply
the apparent current read-
ing on the meter by ten to
get the true current. The

numbers on the meter face
still read true—all you have
done is shifted the meter’s
decimal point! (I should
point out that the various
current ranges on VOMs
force you to do exactly the
same thing.)

Simple enough in con-
cept—and very attractive
since | had a good 200-mil
meter in hand and a 2-Amp
specimen would cost me six
or eight bucks. Further-
more, by switching the
shunt into and out of the
circuit, | could have both
current ranges with one
meter. Since | was building a
battery charger, | could indi-
cate both fast charge cur-
rent and the much smaller
float charge current

Fine—now, to build the
shunt. My moth-eaten tech
books had the theory, but
the theory required that |
know the resistance of the
meter and be able to mea-
sure the resistance of the
shunt. Since both values
hovered down in the bot-
tom quarter of an inch of
the lowest resistance scale
on my VOM, | realized that
that method would not
serve real-life needs. Rather
than measuring or calculat-
ing at all, | decided to
become an empiricist



The idea is disarmingly
simple: Set up a shunt
which is easily variable.
Then pass the same current
through the shunted meter
and a VOM and vary the
shunt until the reading is
the same on both meters. At
that point, the resistance of
the shunt is correct because

the results are correct, and
calculation be damned!

That's empiricism.

The setup | used is out-
lined in Fig. 1. An old-timer
once told me of winding
loops of solder around
wooden spools for meter
shunts. Solder is good shunt
material because it has a
relatively high resistance
compared to copper. A cop-
per shunt would be possi-
ble, but it would be much
longer than a solder shunt.

| didn’t even cut a length
of solder off the roll. (You
folks know what solder
goes for! | wasn’t going to
waste a single inch.) |
screwed the end of the
solder roll under one meter
terminal, pulled about a
foot off the roll, and then
pinched the solder under
the other screw terminal
leaving a loop of about ten
inches in parallel with the
meter movement.

Using clip-leads, | passed
a current of two Amps
through the two meters.
The shunted meter went off
the scale. This told me that
not enough current was go-
ing through the solder. |
reduced the resistance of
the solder loop by shorten-
ing it by half. The next
reading on the small meter
was 110 mils. | had gone too
far; now the solder loop was
taking too much of the cur-
rent. By pinching the solder
loop off at different points
under the terminal screw, |
finally found a point at
which the reading on both
meters was exactly 2. The
solder loop was about eight
inches long. | cut the loop
at that point and wasted no
solder at all.

If you follow this pro-
cess, the rules are simple.
Shoot for full scale on the

shunted meter. If your
meter pins, shorten the
shunt. If you fail to reach
full scale, lengthen the
shunt. This assumes, of
course, that you have a cur-
rent source adjustable to
full scale on your meter.
Full scale will give you the
most accuracy, but if you
can’t rig just the right cur-
rent, match readings and
make the best of it.

Eight inches of solder
seemed too little to wrap
around a spool, so | com-
pacted the loop by bending
it back and forth into a
number of smaller loops. |
drilled two holes in a small
piece of bakelite and
clamped one end under the
meter terminal. The other
end of the loop | clamped
through the other end of
the bakelite with a small
screw. | needn’t mention
the futility of trying to
solder to a piece of solder.
This arrangement allows
me to switch the shunt out
of the meter circuit to
measure small currents

The idea of having all
those loops of bare conduc-
tor flapping around inside
my charger bothered me, so
| dipped the solder into the
plastic insulation material
normally used for dipping
the handles of electrical
pliers. You might also sand-
wich the solder loops be-
tween two pieces of thin
plastic, which would also
provide some mechanical
support.

The solder | used was
rosin core Kester 44, 062
inches in diameter. Smaller
diameter solder could be
used, but it is much flimsier
and would have to be
wound around something
more substantial than thin
air. Also, small solder melts
more easily, so don’t use it
unless your total current
through the shunt-meter
combo is less than one
Amp. Remember (and this is
the only fly in the ointment)
that if your shunt melts, full
current will again flow
through the meter, and
unless you catch it quickly,

L
BUY QUALITY ELECTRONIC & INDUSTRIA
BgMPDNENTS FROM THE SOURCE!

Prim. 115 VAC, Sec
12 Volts DC at
250mA c

MOTOR

2 small DC motors (1.5 to 6 Vis )
1%" long axle, interfaced by a
magnetic clutch thal coordinates
their work and axle operates 49:5
as if it were not divided Ea.

9" Solid State
\« DISPLAY MODULE

¥ Accepts TTL video
signals. Requires: 12 VDC
power supply

39%.

Ni/Cd BATTERY
POWER PACK

Case mounted, 14 4V-
100mA hr. with cord,
\ plug and charging
A receptacle

9.

MUFFIN FANS 115 Vac 50/60 Hz
IMPEDANCE PROTECTED

HOWARD 4%" Sq. x 12" 115 CFM Like New . . .
4%" Sq. x 1'2" 115 CFM New
3%" Sq. x 1" 21 CFM New

IMC
ETRI

8.95 ea.
10.95 ea.

JOY STICK

High quality assembly | From UHF to CH 7-13

v L of 2 linear 5K pols
rated 350 VAC., "W

i 75I:I Ea.

LYMOUT

-

CATV CONVERTER

"CONDENSERS

75:.
2-section, variable

295
condenser. AM band Ea.

ELECTRONICS CO.

300 Adams Bivd.
Farmingdale, N.Y. 11735

516/694-4100 @ TOLL FREE 800/645-9060

yvou can kiss that meter
good-bye.

Using this method, you
can make a low-current
meter read practically any
larger current, within

CURRENT
METER

reason, all without calcula-
tion and the hair-tearing
associated with all that
sticky math stuff. You don't
even have to stick your
fingers in anything! Il

CURRENT SOURCE

\ A, \
,..# .._.' II'"'

- SOLDER
SHUNT

METER TO BE
SHUNTED

Fig. 1. Shunt calibration setup. If a variable current source is
not available, a husky rheostat may be used to vary the load

resistance.
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Harrison K. Clark KAZR
1 Orchard Park Drive
Clifton Park NY 12065

Strangle QRM
with Your TS-830S

Simple filter modifications will help your Kenwood choke out
interference. KA2R gives you the lowdown on how to do it

he Kenwood TS-830S

transceiver contains a
fine receiver. It has numer-
ous features and most of
them work quite well. The
two features that | find most
useful in the TSH830S are the
“VBT” and “IF Shift” con
trols. These two controls
vary the i+ passband width
and position respectively
When there i1s QRM on both
sides of a desired signal, the
VBT control can be used to
move the skirts on both
sides of the i+ passband in-
ward, and when there is
QRM on just one side of the
desired signal, the IF Shift

BA30MHr FILTER

Wil

WFOJ/PLL/VCOD

uUEB B 8315 MKt
CAR

L5B 8. B2B5 MHEL |

iI=F SHIFT %

Al
!

i

r

can be used to move the i+
passband away from the of-
tending signal

| found that these con-
trols would perform their re-
spective functions reason-
ably well but not as spectac-
ularly as | had expected
when | ordered the rig |
tound that troublesome ad-
jacent SSB signals could be
moderately attenuated but
not eliminated. | was

especially disappointed to
find that CW pertormance
without optional CW tilters
installed

The

was quite
minimum

OO .
practical

A55SKMr FILTE®R

vilce

"
1—--—-—1-——____..._I

passband setting was 500
Hz, and signals within 2 kHz
of the desired signal were at-
tenuated but not eliminat-
ed This article describes a
relatively straightforward
modification to the TS830S
that significantly improves
selectivity and increases the
effectiveness of the VBT and
IF Shift controls.

After owning the rig for
several months, | went in-
side it to determine if |
could improve the controls
by optimizing the align-

FIRST

ment. There was only one
adjustment that would have
anyeffect on VBT or IF Shift
performance, and it wasn't
tar from its optimum setting
(more on it later). | then
studied the circuit diagram
in detail to better under-
stand the operation and the
reason the controls were not
performing as well as | had
hoped they would.

VBT and IF Shift
Circuit Details

The VBT operates by

t-F "FILTER

SECOND |-F FILTER

AT TEMNUATION

FREQUENCY ja)

Fig. 2

LpysansoweD PASSHAND |2)

The VBT control effect on overall i-f passband. The

two filters are aligned as in (a) when the VBT is not in use. The
VBT control effectively misaligns the two i-f filters, thus
reducing the passband width as in (b).

—— NORMAL |-F CENTER FREQUENCY
.-'I

d /— SHIFTED 1-F CENTER FREGUENCY

INTERFERING
SIGNAL

ATTENUATIDN
A — e —

DESIRED
SHaNalL

Fig. 1. IF Shift and VBT control details. Note that the IF Shift
affects only the first mixer and the detector, thus shifting the
i-f signal in both filters. The VBT increases the i-f signal fre-
quency in one filter and reduces it in the other, effectively
narrowing the i-f passband.
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FREQUENCY

Fig. 3. Demonstration of IF Shift action in reducing QRM.
Note that some of the desired signal is moved out of the pass-
band along with the interfering signal.



shifting the frequency of the
signal in the first i-f in one di-
rection and the signal in the
second i-f in the other direc-
tion. This is done by shifting
the frequency of two of the
oscillators that control the
frequency of the signals in
the i-f chain (see Fig. 1). The
VBT control changes the fre-
quency ot an 8.83-MHz car-
rier oscillator and an
8.375-MHz i-f conversion
oscillator (this oscillator
converts an 883-MHz i+
signal to a 455-kHz
signal). Effectively, the two
filters, normally in close
alignment —Fig. 2(a)—are
moved in opposite direc-
tions—Fig. 2(b). One filter
provides the cutoff on one
side of the passband while
the other filter provides the
cutoff on the other side. (For
the purposes of Fig. 2, two
identical, typical, filter
characteristics are used. We
will examine the actual filter
characteristics provided in
the TS830S in a later tigure )

The IF Shift control
changes only the carrier-
oscillator frequency. This
moves the signal the same di-
rection in both i filters, cut-
ting off the signal on one side
or the other, as shown in Fig.
3. The VBT and IF Shift con-
trols can be used simultane-
ously to select just one part
of the incoming signal (the
part that is not covered by
QRM).

From the circuit details it
would appear that, given
ideal filters, the controls
should work wonders at re-
ducing QRM. Since their
performance was less than
spectacular, | examined the
characteristics of the filters
used in the TS-830S. | found
the following:

® The 8 83-MHz i tilter is a
monolithic 8-pole crystal
filter. Kenwood’'s specifica-
tions for it indicate a —6 dB
passband width of greater
than 2.7 kHz and a —60 dB
passband width of less than
50 kHz. These specifica-
tions indicate a shape factor
(—6 dB to —60 dB) of

"% faﬁaum FILTER

\ B B3 Mby
. # FILTER

3. OVERALL I-F
3 PASSBAND

"‘h,..'
uJ"")L

fa )

x\-.
OVERALL I-F
= pPACSRAND

(e}

BE8IMHEI FILTER
‘ AS5SMMr FILTER

fc/

OVERALL PASS-
HAND FOR CW
OPERATION

Fig. 4. At [a) the combination of the two filters provides a
respectable overall i-f passband characteristic. At(b) the VBT
is used to reduce —6-dB passband width; it only slightly
reduces the —60-dB passband width. Use of the VBT and
SSB filters for CW operation results in shoulders on the pass-

band skirts as shown in [c)

somewhat less than 1.85.
The stopband attenuation
of the filter is listed as 80 dB

or more.

® The 455kHz i-f filter is an
8pole ceramic unit. It is
specified to be 2.7 kHz or
more at —6 dB and 45 kHz
or less at —60 dB, for a
shape factor somewhat less
than 1.67 The “guaranteed”
stopband attenuation is in-
dicated to be 60 dB or more.

Some tests on the TS-H830S
showed that the filters meet
their specifications but that
the 8.83-MHz i filter stop-
band attenuation is not
achieved due to leakage
past the filter on the i
board. This, combined with
the modest stopband atten-
uation of the 455kHz ce-
ramic filter, clearly explains
why CW signals within 2
kHz of the desired signal are
not fully attenuated when
the VBT control is used to
bring the passband width
down to something suitable
for CW operation.

The reason tor the modest
performance in both SSB
and CW modes is demon-
strated in Fig. 4 Fig. 4(a)
shows the characteristics of
the stock Kenwood filters in
the TS-830S, along with the
overall passband character-
istic provided by the two
filters when VBT is not in

use. Fig. 4(b) shows how the
passband skirt steepness is
reduced when the VBT is
used to bring the passband
width down to about 2.0 kHz
(my usual setting for opera-
tion on 20 meters). Note that
the passband skirts are not
nearly as steep as they are
when the VBT is not in use.
The shape of the passband
in the region from —6 dB to
—60 dB approaches that of
a single filter as the VBT is
cut in. Additionally, when
the passband is narrowed by
more than about 800 Hz,
“shoulders” are formed on
the passband skirts due to
the limited stopband attenu-
ation. This is shown in Fig.
4c). The close4n stopband
attenuation is limited to
about 75 dB on one side (the
8.83-MHz filter side) and just
over 60 dB on the other side
(the 455-kHz filter side).
Strong nearby CW signals
are clearly audible if they
fall within the region of
limited stopband attenua-
tion. And, of course, signals
within the skirt area are go-
ing to be even louder than
those in the shoulder area.

Improvement

From this analysis, it was
clear that all | needed to
make the TS-830S really per-
form well in the selectivity
department were two ideal

filters (i.e., filters with a 1.0
shape factor).

At this point, | recalled
the successtul “16-pole”
modification | made to my
TS8205 in 1979 (see the
May, 1980, issue ot the Users
International Radio Clubs
Kenwood Newsletter, pub-
lished by N8RT) Even with
VBT, the TS-830S was not
providing the selectivity
that my TS820S provided
after | added a second filter
to it; since the TS830S has
two filters, it should be able
to do at least as well as my
old TS820S. | decided that
since the most significant
difference between the
modified TS820S and the
stock TS-830S was in the fil-
ters, upgrading of the TS-
8308 ftilters would surely be
the key to improving its per-
formance.

In previous similar proj-
ects, | have used filters pur-
chased from the Fox Tango
Corporation (Box 15944, W.
Palm Beach FL 33406) This
firm offers 8-pole, 21kHz
discretecrystal filters in
both 8.83-MHz and 455kHz
center frequencies. | have
found their filters to have
steeper passband skirts and
higher stopband attenuation
than the original equipment
filters they are designed to
replace. Since the TS-830S i+
skirt steepness and stop-
band attenuation are maxi-
mized when the two i+ filters
are aligned (VBT not in use),
| felt that the narrower pass-
band width available in this
line of filters would be par-
ticularly advantageous.
Since | was operating the
TS-830S with the VBT set for
about 2.0 kHz most of the
time anyway, | felt | might
as well have filters that
would provide that pass-
band without the skirt steep-
ness degradation that results
from use of the VBT.

The original 2.7-kHz SSB
filters in the TS-830S provide
a —6-dB passband width of
just over 2.4 kHz (VBT out)
and are largely responsible
for the reputation Kenwood
has for excellent audio qual-
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NEW TS830S for $150?7 [mm

Yes indeed! mmammmm—

2.1KHz BW

Fox Tango |

Here are a few quotes from users:

The Fox Tango fil

| discrete-crystal

Loss: 1dB vs 10dB.

all needed cables,
Specily H!mmd

ity. | knew that two 2.1-kHz
filters would reduce the
—b-dB passband width to
about 2 kHz and recognized
that the audio quality would
be affected. However,
Heath, Collins, and others
have long used 2 1kHz SSB
hilters without owner com-
plaint. Further, | applied
cascaded 2 1kHz tilters in a
Heath SB-102 transceiver
some years ago and never
regretted it for a minute.

Results

| installed the two Fox
Tango filters in the TS830S
and. found the results very
gratifying. The following
summary of my conclusions

is taken from an earlier
report published in the
April, 1982, issue of the

UIRC Kenwood Newsletter.

® The effect of the modifi-
cation on audio quality is
noticeable in a side-by-=side
comparison but is not both-
ersome in day-to-day use.

® The audio quality is far
better than that provided by
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AND NOW A NEW TS 930S!
Tests prove that the same filters
even more than our '830. Don't buy CW filters—not
even ours, You probably won't need them!

1 mmuaiﬁdeakﬂlFauTmHﬂltm ;

<-830 or FTK-930
Shipping $3 (Air 85). F‘LEMTH;E%

'ONE YEAR WARRANTY -l
mmx—i'm massunm

...m:mﬂ.u-rmwm..: =
Hmmnnm:i-uyim:m

ctacular improvement in SSB selectivity...”
| "m-rnndhuﬁmm ESic s
mmm mm

original 2.7KHz menm but mra:rg?h%m =5
Al TR u yoIna [l
| | modest ceramic 2nd IF; oursubstitutesares-pole |
= construction. The
==l ﬁﬂﬂaﬁ#ﬁﬂdmﬁﬂﬁ?mﬂﬁ—ﬂx&w 20vs |
| 2.4; Shape Factor: 1.19vs 1.34,80dBBW: 2.48vs
3.41; Uitimate Rejection: 110dB vs 80. VBT SET
ancuvatm!;ﬂw—ﬂz.awmm

the 930

(Complete Kit)...$150
detailed lrwhucunnu.

the optional 1.8kHz hiter
offered by Kenwood and
several other transceiver
manufacturers.

® The VBT is now used less
otten and to a lesser degree
when it is needed because
the basic passband is closer
to the ideal for today’s
crowded bands. The shape
factor (—6/—60 dB) of the
modified rnig is 119 com-
pared with 1.45 for the stock
rig set for a comparable
passband width.

® The VBT control, when
used to combat QRM during
SSB operation, is now gener-
ally used to bring the pass-
band down only 200 or 300
Hz, leaving the shape factor
quite high (i.e., the skirts re-
main relatively steep and
shoulders are not tormed on
the skirts).

® The IF Shift is significant-
ly more effective because of
the steep, deep skirts provid-
ed by the two 2.1-kHz filters.
® The VBT can be used to
bring the passband down to
about 300 Hz, making CW

operation with only SSB til-
ters installed quite practical
With the VBT set at 300 Hz,
the CW passband shape ap-
proaches that ot the op-
tional Kenwood 883-MHz,
250-Hz CW tilter.

® With the VBT set at 500
Hz, the passband shape tac-
tor is considerably better
than that of the optional
Kenwood 500-Hz, 8 83-MHz

CW filter
® With the two 21-kHz
futers installed, | found |

could run the rf clipping
higher without complaints
of audio quality degrada-
tion
® In most onthe-air tests |
have been told that the
combination of the new fil-
ters and a Shure 444 mike
provides impressive punch
No one has yet observed
any unusual quality in my
transmit audio when | am
using a Kenwood MC-50
mike

Replacing the 8.83-MH:z
-f tilter with an improved
unit does not eliminate the
883-MHz i1+t board leakage
but significantly reduces its
eftect on SSB operation
since less VBT must be used
to fight QRM. In CW opera-
tion, the limited stopband
attenuation in the 8.83 i+t is
still sometimes noticeable.
However, the stopband at-
tenuation of the new 455-
kHz filter appears to be
greater than —100 dB and
provides nearly this level of
attenuation when installed
in the Kenwood 455-kHz i
circuit, reducing the etfect
of the more troublesome of
the two shoulders.

Installation

Both replacement filters
are larger than the original
filters (the 455-kHz filter is
about 10 times larger than
the small ceramic filter it
replaces), but there is plenty
of room for mounting them
above the 1-f board in the
TS830S. The discrete<crystal
filters have built-in isolating
transtformers and thus, un-
like the monolithic crystal
and ceramic filters used by
Kenwood, require isolating

capacitors. These can be
mounted right on the new
filters. Short pieces of
RG-174 coax can be used to
bridge between the i board
and the new filters

| will not go into detail on
the physical installation ot
these filters here; the manu-
facturer now offers the two
required filters in a kit com-
plete with coax, capacitors,
and instructions. The kit in-
structions detail several in-
stallation options. Those
who have no CW filters in-
stalled can have automatic
or manual switch selection
between the original filters
and the new 2 1kHz filters
and can select the desired
filters independently tor
receive and transmit oper-
ating modes. Incidentally,
the 455-kHz crystal filter is a
rather expensive item at
$125. However, | under-
stand that the kit will con-
tinue to be ottered for some
time at its current introduc-
tory price of $15000 plus
$3.00 shipping

The minimal alisnment
required during the modi-
fication is readily facilitated
by the built4n calibrator
oscillator and the S-meter,
For those who have a fre-
quency counter handy or
can borrow one, the
8.375-MHz oscillator can be
trimmed to put the two
2.1-kHz-filter center fre-
quencies in perfect align-
ment. This step maximizes
the —6-dB passband, bring-
ing it up to about 2050 kHz
It also maximizes the steep-
ness of the passband skirts

Conclusions

| have been living with the
modified TS830S for over 6
montiis now and still get a
kick out of foiling the QRM
in a way | couldn’t before
making the modification
I've talked with several
others who have made the
same modification, and all
have been very pleased with
the results. | will be happy to
respond to anvone with
questions on this modifica-
tion. Please ensure my reply
by sending me an SASE!'



step up to the best...

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

of receiver and transmitter plus a separately shielded
G6-stage receiver prefilter for peak performance in
nharsh RF environments ® Front panel metering of
all vital functions ® CW identifier ® Symmetric
hard limiting for clean natural audio * Low
power MOS control logic *® Even the
cabinet is included -- just plug in and go!

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

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

N ark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch, reverse autopatch, autodial, 13
Morse messages and a total of 39 func-
tions. Both feature microprocessor control
and both have been proven in the field from icy
Alaska to tropical Brazil. A Mark 3C supercontroller

can make any repeater a super performer. The Mark
3CR repeater is in a class by itself. It combines superbly
designed RF circuitry in one handsome package. It is
] without doubt the world’'s most advanced repeater!

CALL OR WRITE FOR FULL DETAILS

MICRO CONTROL SPECIALTIES

23 Elm Park ® Groveland, Massachusetts 01834 * Telephone (617)372-3442
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ANTENNA
TUNERS .

MFJ-941C 300 Watt Versa Tuner II

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

TRANSMITTER BENS POWER

/‘ﬂr'i‘ﬂhl §

H‘..__.\]

._.‘_’_

Fastes! selling MFJ tuner . . . because it has
the most wanted features at the best price

Maiches everything from 1.8-30MHz: dipoles,
inverted vees, random wwres, verticals, mobile
whips, beams, balanced and coax lines

Run up to 300 watls RF power pulpul

SWR and dual range wattmeter (300 & 30
watts full scale, forward/reflected power). Sensi
tive meter measures SWR to 5 watls

MFJ-900 VERSA TUNER

MFJ-900

$4 {+54!

Malches coax, random wires 1.8-30 MHz
Handles up to 200 watts output; efficient air-
wound induclor gives more watts out. 5x2x6"
Use any transceiver, solid-state or tube.
Operate all bands with one antenna.
2 OTHER 200W MODELS:
MFJ-901, $59.95 ( + $4), fike 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
MFJ-984

Up 1o 3 KW PEP and it matches any feedhne,
1.8.30 MHz, coax, balanced or random.

10 amp RF ammeter assures max. power al
min, SWR. SWR/Wattmeter, lor./ref., 2000/200W.

18 position dual inductor, ceramic switch

7 pos. ant. switch. 250 pl 6KV cap. 5x14x14"

300 watt dummy load. 4:1 femite balun.

J MORE 3 KW MODELE: MFJ-981, 5239.95
(+%10), like 984 less ant. swilch, ammeler.
MFJ-982, $239.95 (+ $10), like 984 less am
meter, SWR/Wattmeter. MFJ-980, $209.95
(+ $10), like 982 less ant. switch
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'NOUCTANCE ANTENNA =

Fexibie antenna swilch selects 2 coax hnes,
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 flines. 1000V
capacitor spacing

Works with all solid state or tube rigs.

Easy to use, anywhere. Measures 8x2xB6", has

MFJ-949B VERSA TUNER Il

. Q 9 $329{+51ﬂl

MFJ-949B

= 59i51399,

MFJ's best 300 watt Versa Tuner II.

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.

Buiit-in 4:1 balun. 300W, 50-ohm dummy load.
SWR meter and 2-range wattmeter (300W & 30W).

& peosition anlenna swilch on front panel, 12
position air-wound inductor; coax connectors, bind-
ing posts, black and beige case 10x3x7".

o2

Giii_a
@f'.

MFJ-989 VERSA TUNER V
MF J-989

s329“—5‘»1“}

New smaller size matches new smaller rigs —
only 10-3/4Wx4-1/2Hx14-7/8D".

3 KW PEP. 250 pf-6KV caps. Maiches coax,
balanced lines, random wires 1.8-30 MHz.

Roller inductor, 3-digit turns counter plus spin
ner knob for precise inductance control to get
that SWR down,

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 lerrite balun.

Built-in lighted 2% meter reads SWR plus for
ward/reflected power. 2 ranges (200 & 2000W).

6 position anl. switch. Al cabinet. Tilt bail

Ham Radio’s most popular
antenna tuner. Improved, too.

*g9

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), like 941C less balun. MFJ-945, $79.95
(+ $4), like 941C less antenna switch. MFJ-944,
$79.95 (+ $4), like 945, less SWR/Watimeter,
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 up to 1.5 KW PEP, match any leed line
from 1.8-30 MHz.

Built-in SWR/Wattmeter has 2000 and 200
watt ranges, forward and retlected

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 cabinet, panel

ANOTHER 1.5 KW MODEL: MFJ-961, 5189.95
(+ $10), similar but less SWR/Wattmeter.

MFJ-10, 3 fool coax with conneclors, 54.95.

To order or for your nearest dealer

CALL TOLL FREE we—=m=m

" 800-647-1800 ==

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss., call

601-323- 5869

* All MFJ products unconditionally guaranteed for
one year (except as noted).

* Products ordered from MFJ are retumable within
30 days for full refund (less shipping).

e Add shipping & handling charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762 %/
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}__1 COPPLER STSTEMLS
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OEGAREES

* No Receiver Mods

* High Sensitivity

* 135-165 MHz Standard Range
* Mobile, Base or Remote Use
* Bright LED Display

* Optional Digital Readout

* Optional Serial Interface

* Kiis or Assembled Units

* 12VOC Operation

* 90 Day Warranty

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc-
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any four
omnidirectional antennas. Low
noise, high gain for weak signal
detection. Use serial AFSK option
for remote display or tape record-
ing data. Kits from $270. Assem-
bled units and antennas also
available. Call or write for full
details and prices.

DOPPLER SYSTEMS
5540 E. Charter Oak
Scottsdale, AZ 85254

(602) 998-1151__,,

~See List of Adverlisers on page 114

2 METER 90
AMPLIFIER WITH

Model 90PL
FOR ONLY

FACTORY DIRECT

WATT OUTPUT
18 DB GAIN PREAMP

*139.95"

PLUS SHIPPING

® FREQUENCY range 144 - 148 MH:

@ OPERATION FM or SSB (completely linear) Class ABI

® RF DRIVE 1 to 30 watts

® KEYING RF activated with high quality relays

@ 558 operation built in delay

® POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8 VOC

POWER MEASUREMENT
AT13.8VDC

® IDLE curremt 20 mills

e |

360 degrees coohng

o~
o

=]

=

POWER OUTPUT IN WATTS
N YA o

= |

IMMEDIATE SHIPMENT

—
o

1234567891
POWER INPUT IN WATTS

POWER CHART

*Pricas USA only

® MOBILE or FIXED operation

® PREAMP 1808 gan minimum

® NOISE FIGURE less than 15 OB

® PREAMP KEYING independent — separately AF activated relays
® CONSTRUCTION wrapg around aluminum heat sink 2 peces

® SITE 77wl x 6%|d) x 3"th) — WEIGHT 2 ibs 9 o=
® IMMEDIATE SHIPMENT

SPECIAL OFFER

Matching Power Supply
15 AMP SUPPLY wi 13 Ibs. sire B"{w) x 5"(h} x 6"(d]
_-r ALL PARTS AND LABOR WARRANTED ONE FULL YEAR
(5

VJIOPL Amplifier $139.95 plus $3.00 shipping
VJ15 POWER Supply $99.95 plus $7.00 shipping

VISA, MASTER CHARGE, M.O. or C.O0.D. * PHONE (713) 477-0134

V-J PRDDUCTS. INC. 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need 1t.

In the Grantham electronics program,
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L B Cetunk WH4RNL
5105 Holston Hills Rd
Knoxville TN 37914

he housewife doing

laundry and the ham
have much in common.
Both depend upon indica-
tors to tell them when their
equipment is doing a good
job, and their indicators of-
ten fail them. The housewife
does not see the light on the
clothes dryer go out, and the
wash-and-wear sits in a wrin-
kled pile for an hour. The
ham does not notice the cur-
rent climb on his plate me-
ter, and finally a fuse blows
—or the final does.

Both cases illustrate a
limitation in our thinking
about monitoring the opera-
tion of our equipment. For
the most part when we think
about monitoring our gear,
we picture meters or other
indicators that tell us the
current status of things
Then it is up to us to make
the proper moves to resolve
any problems. Too often,
however, we fail to keep an
eye on the indicator and the
problem gets out of hand
before we can step in with
corrective action.

There is a solution to this
difficulty. The first step is to
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Smart Meters:
The New Movement

Turn your passive meters into active error-correction systems.
W4RNL’s innovative circuits make it a snap.

change our thinking about
monitoring. The second step
s to put together a few handy
circuits which will both
reflect our new way of think-
ing and take some correc-
tive action for us. Although
there are many ways to con-
trol conditions that are
straying, we will limit our-
selves to some variations on
circuits using just a few
components. The heart of
the circuits will be two com-
mon |Cs: the 555 timer and
the 339 voltage comparator.
Both are very simple to use
and subject to nearly limit-
less variations in the func-
tions we can get them to
perform. But first, a few
words about thinking.

Monitoring — Detect
and Control

The solution to the house-
wife’s problem is simple: To
the clothes dryer we add a
buzzer which sounds off at
the end of the drying cycle.
Then she can come prompt-
ly to remove the clothes be-
fore they wrinkle. What has
been added to the situation
is a method to ensure that

the harmful condition—
namely, the clothes sitting
and wrinkling —will not pro-
ceed unchecked for very
long. The control system is
not perfect, of course, but
few things are. The lady may
leave the house or be out of
earshot of the buzzer. But to
a large measure, we have
brought the undesirable sit-
uation under control.

Household appliance
manufacturers have long
recognized the problem and
built buzzers into appli-
ances (and added bells,
whistles, lights, and other
control signals) Hams have
not been nearly so up to
date in their methods. We
continue to think of moni-
toring our equipment al-
most solely in terms of a few
meters to provide us with
status reports—if we arein a
position to see them or take
the trouble to look. But me-
ters and other indicators are
only one half of the job of
monitoring. Monitoring con-
sists of two parts: detection
and control.

Once we understand this
fact, it is easy to see why me-

#

ters can do only half the
work. They provide an indi-
cation of both normal and
abnormal operation, but
they do nothing to control
the abnormal condition.
They sit there happily indi-
cating that our equipment is
going to pot without lifting
a finger to help.

Unless we have unlimited
time and money, developing
a perfect control system to
correct any and all undesir-
able conditions is not a prac-
tical solution to the second
part of the monitoring prob-
lem. Neither does the house-
wife have a dryer that will
remove and hang the wash-
and-wear clothing when the
cycle is complete. She de-
pends on the monitoring de-
vice—the buzzer—to en-
sure that something appro-
priate gets done. And that is
the task we should have in
mind when we try to design
effective monitors for our
ham equipment. We may
not be able to have every
circuit self-adjust, but we
can take steps to make sure
that when the gear acts up
the monitoring system will



take an action that will pro-
tect the equipment.

There are several types of
control actions at our dis-
posal. Let’s list them by cat-
egories as a convenient way
to decide for each case we
run into what the best
system may be.

1. Self-adjustment. Al-
though this step is not prac-
tical for every monitor, it is
relevant to many and much
more common than we
might believe. Automatic
gain control and automatic
frequency control are just
two of the many self-cor-
recting control actions that
occur in ham gear. But In
most of the places around
the shack that call for detec-
tion and control, automatic
adjustment would be too
complex and costly, and of-
ten simply unnecessary.

2. Automatic Switching.
In some cases, an out-of-
spec condition can be con-
trolled by switching to a safe
mode of operation—per-
haps a lower power setting.
We can go so far as to
switch the equipment off,
but let’s save this possibility
for a special category.

3. Warning. If we can de-
tect a harmful condition
while it is on the borderline
of trouble, we can take pre-
ventive action manually.
However, we need to catch
the problem promptly,
which requires a warning
method that we cannot ig-
nore. Bells, buzzers, lights,
and sirens are all quite effec-
tive in waking most of us.
These are some of the eas-
iest and most important sys-
tems to design.

4 Shutdown. Ultimately,
the final safety measure is to
have our monitor shut down
the equipment before a
problem has the time to
cause a catastrophe. In most
instances we would prefer
to keep the equipment go-
ing if we can, but some con-
ditions call for total removal
of power. Thus we have a
new way to look at the com-
mon fuse: It monitors cur-
rent and, in the event of seri-
ous overload, it protects the

equipment bv sacrificing it-
self —poor fellow. Nonethe-
less, the fuse is a clue to
when we should think about
shutdown as our control
step. We pull the plug when
the condition is dangerous
or destructive.

These four categories cov-
er almost all the types of
detection and control sys-
tems you will encounter or
develop. Translating these
general ideas into practical
ham designs may seem to be
a complex task. However,
with just two or three 1Cs,
we can make a good start to-
ward effective monitoring.

Some Basic Methods
for Monitoring

Since we need both a
method of detection and a
method of control, let’s start
with separate devices for
each job. For our detector,
we can use the LM339 volt-
age comparator. Our basic
controller will be the ubiqg-
uitous NE555 timer. We
may add a few chips along
the way, but together these
two inexpensive 1Cs will al-
low us to design a large
number of useful monitor-
ing systems for both the
ham shack and the home.

The LM339 voltage com-
parator is but one of a vast
array of op amps that could
perform the detection role
well. | chose the 339 for sev-
eral reasons. First, unlike
some op amps, it requires
only a single power supply
and it operates in the 5-to-
15-volt range of the 555 tim-
er. This is also the range of
voltages we may need for
other devices we add to the
system, and it is also the
range we are likely to find or
can derive from existing
power sources in the equip-
ment to which we add the
monitor. Second, the 339
comes four comparators to
a DIP for a low cost per sec-
tion. Fig. 1 shows the pinout.
Finally, for basic compar-
ator work, the chip is easy
to use.

Fig. 1 also shows the basic
circuit for voltage compar-
ison work. The 339 will drive

03 04 GND I4+ Ia- 13+ [3-

|u ]u |IE ln Im !5 II

2
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02 01 +¥+ Ji=- i+ 2= J2¢

€E—o Vyig
Basic Comparator Circuil

Fig. 1. Pinout and basic com-
parator circuit of the LM339.

either CMOS or TTL chips.
For a non-inverting compar-
ator, that is, one that
changes its output from low
to high as the input voltage
rises, connect the reference
voltage to the inverting in-
put (Vi—) and the signal
voltage to the non-inverting
input (Vi+). To make an
inverting comparator, re-
verse the input connections
and the output will drop
from a high to a low as the
signal voltage rises above
the reference level.

Fig. 2 shows more practi-
cal circuits recommended
by National Semiconductor.
Each adds feedback for hys-
teresis in order to prevent
oscillation and chatter.
Since many of the applica-
tions of the comparator as a
detector for monitoring will
be faced with noisy or slow-
ly-changing voltages, the
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Fig 2. Two practical com-
parator circuits for the 339.
Inverting and non-inverting
(bottom) comparators.

feedback is wise and inex-
pensive. Too, the exact val-
ues are not critical.

Although the input volt-
age should not exceed the
supply voltage by much (as
a general rule of thumb, not
at all), we are not limited on-
ly to monitoring voltages
from O to the chip’s supply
voltage. We can drop high
dc voltages through a series-
resistance voltage divider,
using high-value resistors to
minimize the current load
on the monitored circuit.
Fig. 3 shows a sample case
(a) lowering the nominal
1000-volt supply to 10 volts.
The voltage at the op amp
input will proportionally
track the changes in the
1000-volt line.

As long as the input volt-
age to the comparator 1s

174 339 Vout

Viel '3
I/4 339 Vout

+

-

Fig. 3. Deriving input voltages from high ac and dc sources.
(a) Using high dc sources. [b) Using high ac sources.
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Fig. 4. The basic 555 configurations.
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Fig. 5. Three typical 555 circuits. Top to bottom: audio
oscillator, one-shot pulser, pulse generator.

within safe limits and tracks
the line it samples, we need
not be too concerned in
these applications with the
exact voltage. In each case
we will set the reference
voltage for the other input
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to cause the comparator to

change its output state at
the proper level of the line

we are monitoring.
Similarly, by converting

ac voltages to a safe level of

dc, as shown in (b), we can

use the comparator to moni-
tor ac levels. The only pre-
cautions in this case are
these: First, have a steady
minimum load on the trans-
former so that it will track
correctly, and second, the
more sensitively you want
to track, the more filtering
you will need in the ac-to-dc
conversion.

The 339 detector portion
of our system is most appli-
cable to the last three cate-
gories of monitoring. For
cases in which we need
automatic adjustment, the
comparator is not often the
best way to achieve our
goal. However, for auto-
matic switching, warning,
and shutdown, the definite
change of state of the
comparator is ideal to trig-
ger control devices such as
the 555 timer. Moreover,
since changes in voltage,
current, resistance, and
power can all usually be
converted into changes of
voltage, we can effectively
monitor most of the impor-

tant functions within our
equipment.

The 555 timer has be-
come an instant legend as a
versatile timing and control
device. Fig. 4 shows the pin-
out, the basic monostable
and astable circuits, and the
timing formulas for the IC.
Since the output stage will
supply up to 100 mA of cur-
rent, it is ideal for driving
lamps, relays, small buzzers,
sirens, and a host of other
units. By chaining 555
stages, we can build delays
into the control system to al-
low for self-correction or
other factors. Too, the 555
makes a excellent square-
wave oscillator for audible
warnings, and it can be used
to generate pulses for vari-
ous applications. Fig. 5
shows an audio oscillator, a
one-shot pulser, and a con-
tinuous-pulse generator
as samples of what the 555
can do.

With all these tools at
hand, we are now ready to
look at some practical cir-
cuits. In one form or an-
other, all of them are at

work in pieces of equipment
around the shack and house
here. A few have actually
prevented some expensive
disasters, and one is at work
keeping my wash-and-wear
shirts from being wrinkled in
the dryer.

Some Practical Circuits

Let’s begin with a pure
ham application. On occa-
sion, the plate current to my
final amplifier has risen to
dangerous levels—at least
to levels which threaten to
shorten the lifetime of the
tubes. This has occurred as
the tubes aged and lost their
perfect balance, as well as in
the case of a number of
careless retunings. Noting
that the high voltage
dropped with the rise in cur-
rent, | added the circuit in
Fig. 6 to warn me of ex-
cessive current. The resistor
divider samples less than
410 of a percent of the
high voltage. When the
voltage drops due to ex-
cessive current, the 339 trig-
gers the oscillator and a
transistor switch for the
warning lamp. The 100-uf
capacitor in the signal-
voltage line counteracts
brief voltage drops caused
by normal peak demands of
speech or CW keying. You
may have to experiment
with this value for. your
system. The object is to
have the monitor respond
only to the relatively slower
changes of current. | set the
reference threshhold of the
comparator by monitoring
the current levels at which
the comparator triggered
the system.

The circuit is placed well
away from heavy rf fields,
with only the low-voltage
signal line emerging from
the amplifier. The line is
shielded and well filtered to
keep rf out of the monitor it-
self. The unit is in a small
box of its own behind a pan-
el directly in front of me, so
that | cannot miss the warn-
ing light—or sound. Perhaps
the most significant event in
the life of this little monitor
was when it sounded off to



warn me of an over-current
condition, and the fuse in
the high-voltage line refused
to blow. What that might
have cost me had the moni-
tor not been in place, | shud-
der to think about.

In case you may be won-
dering about my shirts, an
old but perfect clothes dryer
lacked a warning buzzer to
signal the end of its cycle, al-
though a light in the timing
wheel did go off. Fig. 7
shows the answer to the
problems created when
someone did not see the
light go dark: Another 339
responding to the shutdown
triggers a 555 monostable,
which in turn lights a light
and sounds a buzzer that
can be heard throughout the
house. The monostable has
a variable duration of 10 to
40 seconds (it calculates at 8
to 32 seconds, but most
electrolytics are a bit leaky
and extend the time period).
A reset button allows one to
cut the sound if nearby. The
input circuit uses the small-
est 12-volt transformer |
could find, since the current
requirements are minimal,
most going to the 1k bleeder
resistor and to the LED. The
reference potentiometer
setting is non-critical: about
midrange does well. The
goal is to convert the slowly
decaying voltage from the
ac-todc converter to some-
thing sharp enough to trig-
ger the 555 reliably. By set-
ting the reference low
enough, the circuit will not
falsely respond to line-volt-
age drops occasioned by the
central air conditioner com-
pressor when it starts to
CoOmpress.

Fig. 8 shows a variation in
the dryer theme. Compara-
tor #1 senses a drop in volt-
age and triggers the first 555.
This timer acts as a delay so
that the condition has time
to correct itself before the
second 555 begins a control
cycle. If the condition does
correct itself, comparator #2
cancels the control action
by bringing the reset line of
the second 555 to ground.
For ac applications, the sec-
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Fig. 6. An excess-current-warning monitor.
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Fig. 7. An end-of-cycle monitor for ac equipment.

ond comparator might be
set at about 50 volts so that
a generator will not start
with even some of the pow-
er company’s voltage on the
line. The second 555 output
can be tied to the starting
circuitry of the generator
through a relay. Other appli-
cations of this circuit for
both ac and dc conditions
can readily be imagined.

As a variation on this two-
level circuit, Fig. 9 shows a
339 coupled to a 7400
NAND latch. Section #1 of
the 339 pulls the latch out-
put high as its input voltage
drops below the threshhold,
while section #2 pulls the
output low as the voltage
climbs again. For reverse ac-
tion, take the output from
the other NAND gate. The
input to the two compara-
tors can be ac- or dcde-
rived, with the two sections
having any desired differen-

tial. The NAND gates are
separated from the compar-
ator so that they respond to
pulses created by the capac-

itor discharges; hence, the
latch never faces dual low
inputs. The output of the
latch, unlike the 555 timers,

SieMaL
INPLT
= *IEH
T DETECTORS "DROP" DELAY 30 SEC CONTROL | MM
> - +* -» . -

353

-2V

100K *RISE" I

0K

10K i
A \ 3

339K

i
19 339

ol

e
Lk

|
F 7
—ip
"1 &
S45 o
3 +
T~ S0uF
T JI
TO CONTROL

CIRCUNITS

Fig. 8. A monitor with delay and cancel features.
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Fig. 9. A monitor with a latched output.

remains high as long as the
low- or O-voltage condition
persists.

By reversing the positions
of the inverting and non-in-
verting comparators, we can
use essentially the same cir-
cuit to detect and control
voltages which exceed safe

levels. As an alternative, we
can keep the comparators in
the same order but use NOR
gates for the latch. Any IC
handbook will provide a
number of circuits that the
voltage comparators can
trigger tor various types ot
control or warning purposes

8OM IN 24 FT!

Put a broad bandwidth 80M di

pole in 24 ft with the

For instance, adding a sim-
ple counter to the latch
shown in Fig. 9 will reveal
the number of times each
day that the power com-
pany drops its ac part or all
the way out

These few samples should
provide you with ideas of
your own for monitoring cir-
cuits to use around the
shack and house. (I add “the
house” because putting my
ham experience to work in
the laundry room earned me
several points toward the
new rig | wanted.) There is
little magic in the 339 that
some other comparator (or a
more general op amp
pressed into comparator ser-
vice] could not provide
However, to the extent pos-
sible in today’'s morass of
proliferating 1Cs, | try to
master a few chips well and
use them extensively
Hence, the faithful 555
serves many purposes in my
shack

More important than the

particular circuits and
components we use for our
systems is the general con-
ception ot monitoring. The
presence of meters and even
of lights may not suffice to
protect our equipment from
dangerous or harmful condi-
tions. Monitoring must have
a control function as well as
a detection function. It is
not always necessary for our
control systems to correct
the situation as long as they
at least protect the equip-
ment from its effects. And it
the system requires action
on our parts, the warning
must be undeniable in its
effort to capture and di-
rect our attention to exactly
the right place to make
adjustments.

Hopefully, these circuits
and ideas will bring us a few
steps beyond mere metering
(as important as that may
be) toward more effective
monitoring. What we save in
the long run just might be
more than money.
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Bob Scott WBSIEY

I 31

) C heshire Road

Delaware OH 43015

A QSL Assembly Line
of Your Very Own

The problem: a stack of QSL cards as high as Mt. Everest.

The solution: a program that will make your TRS-80
climb the mountain.

Afler a recent contest, |
got started on the job
of filling in the QSL cards
tor all the contacts with for-
eign stations that | had

worked, as is my policy. As
soon as | started | knew

that there was something
wrong — | was slaving away
tilling in the QSL cards and
the TRS-80 was only watch-
ing

Instead of giving Wayne

cards, why don’t | use the
TRS80 and the line printer
to print my own QSL cards
and have the computer fill
them in while it is printing
them?

It seemed like a good

idea to me, so | set out to
write a program to do it
Sometime later, the pro-
gram was finished in Level
Il BASIC and | happily be-
gan printing QSL cards.
After | had finished the

1@
30

4@

42

45

50

78

8o

Se

160
118
120
130
L
140
141
143
145
147
151
152
153
154
155
157
178
198
21P
211
212
230
231
232
233

all. my money for QSL

Program listing.

POKEl16425,0
CLS

CLEAR
E$=- ! L]
DIMAS(99)
INPUT"CALLSIGN" ;AS: IFAS="END"GOTO154
INPUT"GMT" ; BS
G$=--
PRINTCS®™ "::INPUT*DATE";:;CS
IFGS<>""THENCS=GS5:G5=""
PRINTDS"™ ";:INPUT"BAND";DS
IFGS<>""THENDS=G5:G5=""
PRINTES"™ ";:INPUT"RS/T";ES
IFGS<>""THENES=GS$:G5=""
PRINTFS" ";: INPUT"MODE";:FS$S
IFGS<>""THENF$=G5:G5=""
AS(I)=AS+XS+BS+XS+CS+XS+DS+XS+ES+XS+FS+XS
CLS
PRINT FRE(2S)
I=1+1
PRINT"THE NUMBER OF QSL'S TO PRINT NOW IS
GOTOS0
I=8
INPUT"NUMBER OF QSL'S TO PRINT";P
IFI=PGOTOS08
LPRINTTAB(20) "AMATEUR RADIO STATION"
LPRINTTAB(18)CHRS(31)"W B 8 J E Y"
LPRINTTAB(18)"W B B8 J E ¥Y"
LPRINTTAB(10)"W B 8 J E Y"
LPRINTTAB(l12)"W B 8 J E Y"
LPRINT" *
GS="":K=]
FORJ=1TOLEN(AS(I))
HS=MIDS (AS(I),J,1)
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234 IFHS<>XSTHENGS=GS+HS:G0T0245

235 ONKGOTOD236,237,238,239,240,241

236 AS=GS5:G0T0244

237 BS=GS:GO0T0244

238 CS=G5:G0T0244

239 DS=GS:G0TD244

248 ES=G5:G0T0244

241 PS=GS

244 GS="":K=K+1

245 NEXTJ

258 LPRINTCHRS(38)TAB(10)" Confirming The QSO With : *

268 LPRINTSTRINGS(57,CHRS(2408))

2780 LPRINTCHRS(255)TAB(15)CHRS(255)TAB(25)CHRS(255)TAB(
35)CHRS (255)TAB(42)CHRS [255) TAB(49)CHRS (255 ) TAB(56
) CHRS (255)

290 LPRINTCHRS$(255)TAB(5)"Station"TAB(15)CHRS(255)" G
M T “TAB(25)CHRS(255)" Date"TAB(35)CHRS(255)" Ba
nd "TAB(41)CHRS(255)" RS/T "TAB(46)CHRS(255)" Mode

"TAB(53 ) CHRS (255)

310 LPRINTCHRS(255)TAB(5)ASTAB(15)CHRS(255)" "BSTAB(25
JCHRS$(255)" "CSTAB(35)CHRS(255)" "DSTAB(42)CHRS(2
?5}' "ESTAB(49)CHRS(255)" "FS"™ "TAB(53)CHRS(255

331 LPRINTSTRINGS(57,CHRS5(195))

358 LgEiETCHRS{EBITABIISJ'Gperatur & QTH: Bob Scott WBS

378 LPRINTTAB(38)"131@8 Cheshire Road"

390 LPRINTTAB(30)"Delaware, (DELAWARE
County)

419 LPRINTTAB(38)"0OHIO 43815 U.s.A."

430 LPRINTTAB(3B)CHRS(38)"Tnx QSO 73 Pse QSL"

4780 LPRINT"® *

479 IFK=PTHENGOTOS80

480 IFPEEK(16425)=>58THENGOTO551

485 I=I+1:G0TO157

5880 LPRINTCHRS(11):END

581 END

551 LPRINTCHRS(11):GOT0485



contest logs, there seemed
to be two improvements
needed. One was that it
took 45 seconds to print
each card, which meant
that | had to wait for the
printer to finish so that |
could enter the data for an-
other QSO. The second was
that the date, band, mode,
and report were quite often
the same for each QSO, in
which case | wanted to hit
only the Enter key instead
of having to type in all of
that info for each QSO
when it was the same as for
the previous one The first
problem was solved by us-
Ing arrays in the input state-
ments, and the second was
done with line 143 in the
program listing

Let’s go through the pro-
gram so that you can mod-
ity it according to the
amount of RAM and graph-
ics ability of your printer
On power-up of your TRS-
80 vou are allowed 50
spaces for strings. This will
not be enough for this pro-
gram. In line 40 | have in-
creased to 30000 This line
will have to be adjusted ac-
cording to the amount of
RAM that you have avail-
able. It will be very easy to
see when you have made
the number too high—vyou
will “overflow n line
40" when vou try to run the
program. If this happens,
ust reenter line 40 using a
lower number. In line 45 |
have set the dimensions of
the array to enter 100 QSL
cards to be printed at one
time. However, | would not
suggest printing that many
at one time, as the more
vou enter into memory, the
longer it takes for the call-
sign prompt to return. What
| do is enter one page from
the log book at a time, then
print the QSL cards before
goIng on (o the next page.

Lines 50 through 140 in-
put the log data for each
QSO. After the into for the
first QSO s entered, you
will see a number in the top
right-hand corner of the
screen. This is the amount
of string space left. Do not

see

~See List of Adverfisers on page 114

take this number down to
zero unless you want to
crash the program. Under
the amount of string space
available is the number of
QSOs that you have en-

tered into memorv. This
number will be needed
later

After you have the string
memory available and the
number of QSOs entered,
vou are prompted for the
next QSO’s callsign, then
GMT. On the next line you
will see a number which
represents the date on the
previous QSO logged and
the date prompt. If the date
is the same for this QSO as
for the previous one, then
all that is necessary to do is
to hit the Enter bar. If the
date is different, type in the
new date before hitting the
Enter bar. Use the same pro-
cedure for band, RST, and
mode

Atter yvou have entered
the log data for all the QSLs
vou want to be printed or
the number in the top left-
hand corner approaches
zero, it is time to print the
QSL cards for the QSOs in
memory. This is done when
vou have the callsign
prompt by entering “End.”
You will then get a prompt
asking tor the number ot
QSLs to be printed. This
number is available from
the top right-hand corner of
the screen. Just enter that
number and the printer
takes over, and you can go
back to the receiver while
the printer is busy printing

If your printer does not
have graphics or elongated
or condensed print, you will
want to make the following
changes in the printing rou-
tine. Omit lines 260 and
331. Delete the CHRS$(31) in
line 190, Next take out all of
the CHR$(255) in lines 270,
290, and 310 and delete the
CHRS%(29) in line 350. If your
printer does have graphics
and elongated and con-
densed print, it is possible
that the software com-
mand, CHRS$(N), is different

GMAETEUR
- E
- E
W E
-  E

RADID STATION
- = SR SR R
o PR el A
-2 R R
B. 4. E. N

Corifirming The 5D With

G M T
0200

Ocerator & OTH: Bob Scott WBEJEY

Date
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than mine. | suggest you
check your printer manual
to be sure

At first | bought 3" X 5"
tractor-feed forms to print
my cards on, but | soon
learned that they were too
large and bulky. Most of my
cards go via the ARRL QOut-
going Bureau, and they now
charge by the pound, so |
am using the lightest weight
paper that | have and using
the scissors to trim after the
printing i1s done

his program was written
by a novice programmer. |
am sure that many of vou

more experienced program-
mers can make wvast im-
provements on it. The pur-
pose was to get the seed
planted, in hopes that you
experienced programmers
might come up with some
real exotic cards (how
about a computer-generat-
ed QSL contest, Wayne?),
and also to show other nov-
ice programmers that per-
haps they might be able to
come up with a usetul
program.

This program should be
convertible to the BASIC
used in other computers. B

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB

Manufacturers of Quality Communications Equipment

* Repeaters

e Links

* Remote Base

* Low Band VHF UHF
* Receivers

* Transmitters

* Antennas

* Standard and
Computerized
Controllers

« Standard and
Computerized
Auto Patches

* Duplexers

MAGGIORE ELECTRONIC LAB.

590 Snyder Ave..

»~ 46

West Chester, PA 19380

Phone (215) 436-6051
Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Paul Danzer N11I
2 Dawn Road
Norwalk CT 06851

Get Accurate with the
Digital-Grid Power Meter

Your final input power is instantly accessible
with this easy add-on.

CC regulations still re-

quire measurement of
the input power to a rig
This 15 normally accom-
plished by multiplying the
plate voltage times the
plate current and adding to
it a few Watts for screen
power and drive power if
these are applicable.

The LED power meter,
whose taceplate is shown in
Fig. 1, provides a direct
readout of the plate or col-
lector input power not only

M

RZ 10

frr

fo— VOLTABE
1 CHANNEL

in the tune or key-down po-
sition, but also as you either
talk on SSB or key the rig in
CW. | would not go so far as
to claim that it shows peak
envelope power—PEP—aon
SSB, but it comes very
close!

The meter operates in a
single simple mode. After
connection and calibration,
simply find the highest LED
energized in both columns,
trace to the intersection,
and read the input power

] adirof S0V 20V
Ri | | MEG Sk 2008
2% 2 W IFEW

R 10K so00 ([s]al el
12w 142 W 2w

Table 1. Voltage channel divider and calibration resistors.

POWER WINPUT METER N1

wmv (O
200 ()

oo ()

VOLTAGE
L
|
l

AMPERES

Fig. 1. Faceplate of power input meter.
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directly. For example, it
LED 8A (on the voltage
scale) and LED 5B (on the
current scale) are the two
highest LEDs energized,
their intersection tells you
that the input power is 400
Watts.

A block diagram of the
meter is shown in Fig. 2
Two similar LED voltmeter
channels are used, one to
measure plate current (or
collector current) and the
other to measure plate or
supply voltage. Each chan-
nel is independently cali-
brated so that the maxi-

[n ]
94
8a
o T8
oA
5a
® 45
3a
2

LED |4
LED 1B 2B

LED VOLTHETER
O7TO 12 VLTS

1

CALIBRATION
CONTROL AND
VOLTAGE DIVIDER

l

TO VOLTAGE
MEASUREMENT POINT

mum voltage or current it
will see corresponds to the
highest LED shown. The
unit pictured here had the
highest LEDs corresponding
to 1000 volts and 1000 mA.

The LED voltmeter con-
nected to the voltage-moni-
toring channel consists of a
simple zero-to-1.2-volt sen-
sor. An adjustable voltage
divider is used to scale the
plate or collector supply
voltage to the 1.2-volt range.
A similar circuit is used for
the current channel, but the
LED voltmeter sensitivity is
increased so that the ap-
proximately % volt (250 mil-
livolts) is the full-scale sen-
sitivity.

A schematic of the meter
is shown in Fig. 3. Resistors
R1 and R2 are selected ac-
cording to Table 1 for vari-
ous supply voltages. Note
that R1 is shown mounted in
the rig. In this way if the lead
from the rig connecting R1
with R2 accidentally shorts

38 98 108

NN

LED VOLTMETER
Q T0 250 mV

I

CALIBRATION
CONTROL

!

TO CURRENT
MEASUREMENT POINT

Fig. 2. Block diagram.



FowEs T Witz N1

_teeesecsse.

Front panel of the LED power input meter. (Photo by Jerry

Coldman K1NPE]

to ground, the current
drawn will be limited by the
value of R1. If you are using
a tube transmitter: CAU-
THON—HIGH VOLTAGE!

You will have to look at
the schematic of your rig to
figure out where to connect
the current channel. Most
rigs, tube or transmitter, use
a meter with one side con-
nected to ground, in which
case the current connection
lead probably goes to the
top (non-grounded) side of
the meter. A typical connec-
tion is shown in Fig. 4. To
check that the connection
point you have selected will
work, connect a voltmeter
between the point and
ground. No current should
correspond to zero volts and
maximum current to at least
Y4 volt (250 millivolts)

Construction ot the meter
is not critical. A6Y2" X62"
plastic panel was used as
the faceplate with the two
sets of LEDs mounted on
2-inch centers (Fig. 5). To
avoid the use of a custom
PC board, a general-purpose
board such as Radio Shack
276-170 provides a good
chassis for construction. As
usual, sockets for the two
ICs are recommended to aid
in troubleshooting, it neces-
sary. I'he layout used for the
breadboard of this meter is
shown in Fig 6.

After drilling the holes for
the LEDs on the front panel,
a piece of graph paper

marked with halt-inch inter-
vals(suchasK & E 10 X 10to
the half inch) is glued onto
the plastic for the scales. A
clear plastic spray or draw-
ing fixative can be applied
to protect the writing,

You can scale the meter
to match your rig. As an ex-
ample, for a typical vacu-
um-tube rig using 800 volts
and around 250 mA, the
voltage scale should be left
at 1000 volts maximum but
the current scale changed to
500 mA maximum. To do
this, simply relabel the cur-
rent scale so that LED 1B
corresponds to 50 mA, 2B to
100 mA, 3B to 150 mA, and
so on until 100 corresponds
to 500 mA.

When vou divide the cur-
rent scale by 2, you must di-
vide the power curve labels
by 2. Therefore, the
100-Watt curve is now la-
beled 50 Watts, the 200-
Watt curve relabeled 100
Watts, and so on. If you
reduce both current and
voltage scales by 2, the
power curves go down by 4
(i.e., 400 Watts is relabeled
100 Watts).

After construction, the
checkout and calibration
should take only a few min-
utes. Double-check vyour
wiring and look for extra sol-
der splashes, especially
around the IC sockets. Dis-
connect (unsolder) the wires
at points X and Y (Fig. 3) and
connect both TP1 and TP2
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Fig. 3. Schematic. IC1, IC2—LM 3914 (Radio Shack 276-
1707). All other resistors 2 Watt. All capacitors 50 V dc.

to the 5-volt supply. Set R5
to its midpoint.

Now apply the 5-volt sup-
ply and check that you can
sequentially light each of
the LEDs in each of the
channels by turning R2 and
R3. Assuming that you can,
it means that each channel
works and you are ready to
calibrate the system

To calibrate the voltage
channel, turn off the 5-volt
supply, disconnect the
jumper from TP1 to the 5

volts, and reconnect the
lead at point X which you
previously disconnected
With the rig oft, attach
both the ground lead and
the B+ end of R1 to either
the high voltage of your rig
or any other similar high-
voltage supply. Take a stan-
dard voltmeter and also
connect to the same high-
voltage supply. Next, turn
on the high-voltage and +5
supplies and adjust R2 so
that the proper LED is ener-
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HIGH PERFORMANGE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.

e 40 to 1000 Mhz -
e 5 large helical resonators

e | ow noise - High overioad resistance
e § dB gain - ultimate rejection> 80 dB
e 10 to 15 volts DC operation

e Size -
* FANTASTIC REJECTION!

Price - $69.95 bipolar w/RCA jacks
Connector options: BNC $5. UHF 36.

Typical rejection:

+ 600 Khz@144 Mhz: - 28dB
+ 1.6 Mhz@?220 Mhz: —40dB
+5 Mhz@450 Mhz: —50dB

luned 1o your frequency

1.6x2.6x 4.75" exc. connectors

N 310

SUPER HOT! GaAs Fel option $20

o For HEI‘IEEI"-'IE: and repezters - AMATEUR

» Automalic operation - adjusiable speed and amplitude

o Small size - easy Installaton - 7 1o 15 voits I

= B selectable, reprogrammabie messages - each up to 2

e Wired, lested, and programmed with your messageis
Mode! |D-1 - $39.95 Model 10-2 w/2 to 10 minute timer - $59.95

We offer a complete line of transmitter and recelver strips
and synthesizers lor amaleur and commercial use

Reguest our free calalog Allow §2 for UPS shipping - Mastercard and VISA welcome

min. long

’J Y 14206

ot

LACLIUM T

EXAMPFS Hw

SBIG;
ETH
il |-I|"=_ il AT

METER SWITCH
o

P

EH

PICK~QFF POINT
FOR PLATE CURREMT

Fig. 4. Typical connections for current pick-off.

Fig. 1) should be on. Finally,
turn off the rig and the 5-voll
supply. The voltage channel
is now calibrated
Calibration of the current
channel 1s very similar, but

gized. As an example, if you
use an 800-volt supply, LED
8A (for the scale shown in

— b IFE

S f~  first the sensitivity must be
set since the current channel
is a 250-millivolt unit rather
than the basic 1. 2-«volt sensi-

o suz-  livity of the voltage channel

o Vx Remove the jJumper you

3 previously connected from

1—: L o8 IP2 to the 5-volt supply and

¢ S [ [ il 3 | jumper TP2 to % volt by

building the circuit in Fig. 7
Fig. 5. Front panel layout.  and adjusting the 1k pot so
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Fig. 7. 250-millivolt source.

that the voltmeter reads the
needed 4 volt. Turn R3 full
clockwise and adjust R5 so
that the last LED (10B) 1s
energized

Finally, turn oft the 5
volts from TP2, reconnect
the lead at point Y, and con-
nect the current input to the
meter on the rig or wherever
you are going to measure
current.

The final step is identical
to the one you already did
tor the wvoltage channel
lurn on both the rig and the
5 volts. Key the rig and mea-
sure the plate current using
the existing plate-current
meter. Set R3 so that the
LED corresponding to the
current i1s energized. As an
example, if the meter reads
around 300 mA, then LED
3B (for the scale shown n
Fig. 1) should be on

Checkout, installation,
and calibration are now
complete. Simply talk or

the rig, look for the high-
est LEDs Iit, and read input
power directly

If you insist on being very
precise, this meter does not
account for drive power and
uses the plate voltage in-
stead of the screen voltage
In measuring the tiny contri-
bution of the screen-input
power. However, i most
cases you will be within a
few percent for vacuum-
tube rigs and within 10 per-
cent tor transistor finals

On some ngs the voltage
regulation 1s very poor and
vou might notice the ener-
sized voltage-channel LED
changes under current
peaks. In this case, the lower
of the voltage LEDs shows
actual voltage under load
corresponding to the power
input. Use the highest cur
rent LED and the lowest
voltage LED to determine
the intersection on the
s ale

This write-up almost nev-
er got fimished, The integrat-
ed circuits used (LM 3914)
are much more fun to play
with than to write about! As
examples, they can be
“chained” or put in series so
that 20 or more instead of 10
LEDs can be used to better
show the current or voltage
Expanded scales are also
possible. If yvour ng
about 500 wvolts, the LED
voltmeter in the voltage
channel can be set to show
10 or 20 points between 450
and 550 volts for better mea-
surement resolution

The display can be
blinked or can trigger an
alarm for overvoltage or
over-current; black displays
are possible, and either bar-
or dotdisplay modes are
available. For further infor-
mation, you can look at the
manufacturer’'s data sheets
from National Semiconduc-
tor, and possibly others.

LISES



[@ 3)[ICOM| - Check the Big Savings at AES

Regular SALE

.. $829.00 649
59.50

159.00 129%
59.50
39.00
27.50
39.00
29.00
39.50

HF Transceivers:

IC-730 8-band 200w PEP Xcvr w/mic .
FL-30 SSB filter (passband tuning)...
FL-44 455 KHz SSB filter
FL-45 500 Hz CW filter
EX-195 Marker umit
EX-202 LDA interface; 730/ ?HL AH-1
EX-203 150 Hz CW audio fiiter
EX-205 Transverter switching unit ...
HM-10 Mobile scan microphone

Regular SALE
IC-740° 9-band 200w PEP Xcvr $1099.00 9499

*nlus FREE PS-740 Internal power supply &
$50 Factory Rebate until 7-31-83

IC-740 Internal power supply.......... 159.00 149
EX-241 Marker uni
EX-242 FM unit
EX-243 Electronic keyer unit
FL-44 455 KHz SSB fiter
FL-45 9 MHz 500 Hz CW Hhiter
FL-54 9 MHz 270 Hz CW hiter
FL-52 455 KHz 500 Hz CW filter
FL-53 455 KHz 250 Hz CW filter
MB-12 Mobile mount 19.50
HM-10 Mobile scan microphone 39.50
IC-720A 9-band Xcvr/.1-30 MHz Rcvr $1349.00 999%
FL-32 500 Hz CW filter 59.50
FL-34 52 KHz AM filter 49.50
MB-5 Mobile mount 19.50
IC-7072 transceiver unit, 720A/R-70 112.50

Common accessories: 720/730/740 Regular SALE
PS-15 External 20A power supply $£149.00 134%
EX-144 Adaptor; CF-1/PS-15 6.50
CF-1 Cooling fan for PS-15............ 45.00
PS-20 20A switching ps w/speaker 229.00 199%
CC-1 Adaptor: HF radio’ to PS-20 10.00
CF-1 Cooling fan for PS-20............ 4500
SM-5 B-pin electret desk mic 35.00
SP-3 External speaker 49.50
Speaker/phone patch (specify radio)...... 139.00 129*
AT-100 100w 8-band automatic ant tuner 349.00 314%
AT-500 500w 9-band automatic ant tuner 449.00 399%
AH-1 5-band mobile ant w/tuner ._..... 289.00 259*

HF Linear Amplifier Regular SALE
IC-2KL 160-15m/WARC solid state linear 1795.00 1299

159.00 129"

96.50 89"
9650 89"

Order Toll Free: 1-800-558-0411

VHF/UHF Multi-modes: Regular SALE
IC-251A" 2m FM/SSB/CW Xcvr/AC ps  $749.00 5999

*$50 Factory Rebate until 5-31-83

IC-551D BOw 6m Xcwr....vvvvenvvnnann... 699.00 599%
PS-20 20A switching ps/spkr......... 229.00 199
CF-1 Cooling fan for PS-20......... 4500
EX-106 FM adaptor 125.00 112%
IC-451A 430-440 SSB/FM/CW Xcvr/ps B99.00 769*
IC-451A/High 440-450 MHz Xcvr/ps  B99.00 769*
AG-1 15 db preamp for IC-451A 895.00 79

VHF/UHF FM: Regular SALE
IC-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319%
|IC-25H as above, but 45 watls .......... 389.00 349*
|IC-25A ‘82 model: 25w, ttp mic, red leds 349.00 289**
IC-45A 440 FM xcvr, 10w, TTP mic..... 399.00 359*

IC-120 1.2 GHz FM mobile TBA
RP-1210 1.2 GHz, 10w repeater......... TBA

IC-22U 10w 2m FM non-digital Xcvr.... $299.00 249*
EX-199 Remote frequency selector .,  35.00

IC-471A 430-450 MHz, 10w base TBA
RP-3010 440 MHz repeater... TBA

IC-290H 25w 2m SSB/FM Xcvr, TTP mic  549.00 489**
IC-560 10w &6m SSB/FM/CW Xcwr...... 489.00 439*
IC-490A 10w 430-440 SSB/FM/CW Xcvr 649.00 579*
VHF,/UHF Portables: Regular SALE
IC-202S 2m port. SSB Xcvr, 3w PEP $279.00 249*
IC-505 3/10w 6m port. SSB/CW Xcwr 449.00 399*
BP-10 Internal mcad battery pack... 79.50
BC-15 AC charger..... 12.50
EX-248 FM unit 4950
LC-10 Leather case 34.95
IC-3PS Power supply 95.00 89%
IC-20L 2m amp, 10w PEP or FM ... 98.00 89*
IC-30L 432 amp, 10w PEP/FM.......... 10500 94%

Shortwave receiver

R-70 100KHz-30MHz digital receiver...
EX-257 FM unit..
FL-44 455 KH: SSE lll[Ef
FL-63 9 MHz 250 Hz CW hiler ;
SP-3 External speaker................. 49.50
EX-299 (CK-70) 12V option 9.95

HOURS: Mon thru Fri 9-5:30; Sat 9-3
E-X-P-A-N-D-E-D WATS HOURS

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

Please use WATS line for Placing Orders
For other information, etc. please use Regular line.

Regular SALE
$749.00 p49%
.. 38.00
. 159.00 129%
48.50

AES BRANCH STORES

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

Ohio WATS 1-800-362-0290

Outside
Dhio

~See List of Advertisers on page 114

ORLANDO, Fla. 32803
b21 Commonwealth Ave.
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

1-800-321-3594 ("% 1-800-327-1917

CLEARWATER. Fla. 33575
1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

2 meters:

LAS VEGAS., Nev. 89106
1072 N. Rancho Drive
Phone (702) 647-3114

No In-State WATS

outside 1_800-634-6227

ICOM Handhelds

The Transceivers. The IC-2A features
§ full coverage of the 2 meter ham band
The IC-3A covers 220 to 224.99 Mhz,
and the IC-4A, 440 to 449.995 Mhz.
Each comes with BP-3 rechargable
battery, AC wall charger, llex antenna,
earphone, wrist strap, and belt chp.
Accessories are interchangable, Slide
on, removable battery pack allows
quick change and may be charged
while removed from transceiver.

Regular SALE
IC-2A .15/1.5w 2m HT/batt/wall cgr § 239.50 214%
IC-2AT .15/1.5w 2m HT/batt/cgr/TIP... 269.50 219*

220 MHz:

IC-3A 220 HT/batt/wall cgr

IC-3AT .15/1.5w 220 HT/batt/cgr/TTP
440 MHz:

IC-4A _15/1.5w 440 HT/batt/wall cgr..
IC-4AT .15/1 5w 440 HT/batt/cgr/TIP
Hand-held Accessories: Regular
BC-25U Extra 15-hour wall charger............... $10™®
BC-30 1/15hour drop-in charger for BP-2/3/5... 69%
BP-2* 450 ma, 7.2v 1w extended time battery 390
BP-3 Extra standard 250ma 8.4v 1.5w battery 29
BP-4 Alkaline battery case

BP-5° 450 ma, 10.8v 2.3w high power battery

*BC-30 required to charge BP-2 & BP-5

FA-2 Extra 2m flexible antenna

CA-2 Telescoping 'e-wave Zm antenna..............
CA-5 *-wave telescoping 2m antenna

CA-3 Extra 220 flexible antenna

CA-4 Extra 440 flexible antenna

CP-1 Cigarette hghter receptacle charger for BP-3 ..
DC-1 DC operation module

HM-9 Speaker/microphone

LC-2A Leather case without TTP cutout

LC-2AT Leather case wath TTP cutout .

ML-1 2m 2.3/10w HT amplifier (Reg. SEQ] “SALE 79
ML-25 Zm 20w HT amplifier (Reg. $199%%) SALE 179*

Marine band:

IC-M12 12 ch Marine hand-held SPECIAL $199%

Misc. accessories;

24-PP 24-pin accessory plug
BC-10 Memory back-up; 551/720/730/740 g
BC-20 Nicads & DC-DC charger for portables, ..., 57%
BU-1 Memory back-up; 25A/290A/490A
EX-2 Relay box w/marker; 720A/730/701 3400
HM-3 Deluxe mobile mic, specify radio

HM-5 Noise canx mobile microphone, 4 pin
HM-7 Amplified mobile microphone, 8 pin
HM-8 Touch-tone mic; 255A/260A. 8 pin
HM-10 Scan mic.; 255A/260A/290A/25A
HM-11 Scan mic.; 490/25A/290A..............
HM-14 Scanning/TTP mic; IC-25A/45A

SM-2 4-pin electret desk microphone; 551D
SM-5 B-pin electret desk mic.; 251A/451A...

Mobile mount, specily radio
&

26995 229%
299.95 239%

. 26995 229
29995 239

3950
..39%
4950
39
BRE . o

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

AMATEUR ELECTRONIG SUPPLY .

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

LK)

Associate Store

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

Qutside 1_800-621-5802
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Daniel |. Graham WAGBCNN
25173 Van Leuven Street
Loma Linda CA 92354

Diary of a Partially-Sighted Ham

Eyesight is not a black and white issue.
Here are some tips for hams in the grey area.

“Stand by a second; let
me get my nose down
to my S-meter and I'll give
you a signal report.”

As a partially-sighted
ham, I've said this and sev-
eral other standard phrases
many times as |l've gone to
special lengths to operate
my gear. Just for reference,
my vision is rather limited. |
am totally blind in my left
eye and have about 20/400
vision in my right (that's with
glasses; without them, for-
get it).

In amateur radio, as in
everyday life, most people
think of eyesight in a binary
way: either a person has it or
he doesn’t. The issue of eye-
sight, however, is not black
and white. It is, in fact, a
continuum of greys. Partial
vision can range from slight
nearsightedness to resolu-
tion loss so severe that the
person can read only foot-
high letters at eight inches.
Much has been written for
the blind ham, and that is as
it should be. | write here for
the partiallysighted ham, the
one who, even with glasses,
cannot read easily, cannot
drive, or cannot recognize
people at any distance.

The partially-sighted, as a
rule, do not like to be
treated as though they were
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totally blind, because they
are not. At the same time,
they cannot function as a
fully-sighted person, be-
cause they are not. Being an
amateur with partial vision
has presented some rather
unique problems and some
rather intriguing solutions.
There are five basic areas
where the partially-sighted
ham needs assistance: read-
ing meters, reading frequen-
cies, reading controls, log-
ging, and QSLing. There are
two methods for making
these easier to deal with for
the amateur with partial vi-
sion: Make it larger or make
it brighter. Let’s look at each
of the areas of difficulty
with these solutions in mind.

Reading Meters

It seems as though the en-
tire hobby revolves around
what any one of several
meters reads. There are an-
tenna-rotor meters, S-meters,
swr meters, etc. With few ex-
ceptions, one must be able
to read them to practice the
hobby successfully. To read
the meters on my Yaesu FT-
101B and my rotor, | use a
large fivecell flashlight, a
police model equipped with
a very bright beam. That ex-
tra illumination is enough
for me to judge the relative

position of the needles. If,
however, | need an exact
reading, | use magnification.
At the Rand Corporation,
about twelve years ago, Dr.
Samuel Genensky devel-
oped a simple method for
the partially-sighted person
to get a lot of magnification
at distances from six inches
to many feet. This is useful if
you cannot or don’'t want to
get your nose right next to
something. The idea is to
take a small hand-held tele-
scope or pair of binoculars
and bring the focus much
closer than it normally is. To
do this, you simply place a
positive lens over the objec-
tive end of the instrument.
What | have done is take a
Bushnell Minocular tele-
scope, which is an 8 X 20,
only four inches long, and
mount a positive three diop-
ter lens at the end.

| took the supplied lens
cap and cut the entire top of
it out, leaving just the sides
and a one-eighth-inch lip at
the top. | obtained a lens of
the proper size from Ed-
mund Scientific Co., glued it
on the cap, and slid it over
the end of the telescope.
Now | have an eight-power
telescope that is in sharp
focus at seven inches. Exact-
ly what the optometrist or-

dered. As you vary the
power of the lens you place
over the end of the scope,
you change the distance
where it comes into focus. |
have another telescope that
fits the same purpose; how-
ever, it is a ten-power and
manufactured especially for
the partially-sighted. This in-
strument focuses from nine
inches to infinity with a very
long-range focuser. It is
available from Sam Walters
Optical, 412 West Sixth
Street, Los Angeles, Cali-
fornia 90014, and costs
about $75.

Back to meters. Using my
scope | can read any meter
as accurately as | need to.
There is another way to read
a meter—bring it closer. An
swr meter with a remotable
head is particularly useful.

Reading Frequencies

On my rig, with no digital
readout, | use my flashlight
or telescope. The newer digi-
tal rigs are of special advan-
tage to the partially-sighted
ham. With these there is no
guesswork as to your fre-
quency. The transceivers
with green displays are more
visible than ones with red
digits. Green is much easier
to see. Some of the digital
rigs are also broadbanded; it



is wonderful because tuning
up a radio is one of the more
difficult tasks for the partial-
ly-sighted operator.

If your vision is bad and,
like me, you are stuck with
an older non-digital rig, you
can use either more light or
more magnification. Cali-
brating the radio accurately
is a bit tricky, but with the
telescope it is easily accom-
plished. | cannot emphasize
enough the value the tele-
scope with the add-on lens
has been to me and many
other visually-handicapped
people | know. | strongly
urge hams with visual diffi-
culties to get one.

Reading Controls

Here the partially-sighted
ham can come into his own.
Any person with limited eye-
sight has had to memorize
many different things that a
normally-sighted person
never thinks about. For in-
stance, | have memorized
the touchtone™ pad on my
telephone. No big deal, you
say. Well, | am the only per-
son | know who can dial one
without looking at the
phone. If you have vision
problems, you have prob-
ably already memorized all
the controls on your radios.
It's easy and a little oper-
ating time will let them into
yvour mind. Again, the tele-
scope or magnifying glass
will make them large
enough to see and mem-
orize.

If you want to know the
position of a rotary control,
simply place a small piece
of tape on the mark on the
knob. This will allow you to
feel the control’s position
without having to strain and
look.

Logging

Thanks to the FCC's re-
laxed logging requirements,
logging is not too difficult.
You must always log all
third-party traffic, though.
What | did was get a printer
to prepare me a pad of
paper with very heavy lines
that were spaced about
threequarters of an inch

apart. They are ruled the
long way on fourteen-inch
paper. You may be able to
use a regular log book, but if
not, try this alternative.

This brings up reading
and writing. There are a
number of ways a partially-
sighted amateur can write
and read books and QSLs.
The most inexpensive and
easiest is to use a magnify-
ing glass of some sort. | wear
glasses, so | found a small
jeweler's magnifier that fits
over my glasses. It is eigh-
teen power and allows me
to read anything | want or
need. Magnifiers come in a
plethora of sizes and
powers. The Jensen Tool
Company of Mesa, Arizona,
and US Business Specialties,
34848 Yucaipa Blvd.,
Yucaipa, California 92399,
both carry a large line of
jewelers’ loupes for use with
and without glasses.

Another key to logging
and writing in general for
the partially-sighted ama-
teur is to use a writing instru-
ment which produces writ-
ing you can see. | cannot see
pencil writing at all and can-
not see ball-point very well.
The new generation of
broad-line pens is just the
item for us. Pens like the
Flair, Pentel, and Pilot are
heavy-lined and easy to see.
If you still have difficulty,
use a marking pen and have
the printer make even wider
lines on your log forms. It's
nice to have the printer
make up some forms for
traffic handling, too. | can-
not use the standard ARRL
traffic forms, so | had one
blown up four times as big.
They are a bit cumbersome,
but they get the job done.

QSLing

The problem a partially-
sighted ham is most likely to
run into with a QSL card is
size. Most of the cards are
just too small for you to
write your information on
the back if you write with
large letters or use a heavy-
lined pen. My solution was
to get my local printer (he
gets a lot of business from

me, as you can guess) to
make me some cards with
large enough spaces to write
in. The maximum size a card
can be and go through the
US Mail is 4.25” by 6”. That’s
a pretty good sized card.

If you have a computer,
you might get creative and
have the computer place all
the information on your
card, leaving no writing for
you. By the way, the tele-
scope | mentioned earlier is
perfect for reading a CRT or
computer printout.

VHF and UHF

For the partially-sighted
ham, VHF and UHF are a vir-
tual snap. It is now rare to
find a rig for these bands
that doesn’t have a digital
readout. Beware, though,
for some radios have auto-
matic dimmers; if you get
too close and cast a shadow
over the display, it will dim,
making it even harder to
read. I've found that the
best radios for two meters
are those with separate con-
trols for megahertz and hun-
dreds and tens of kilohertz.
With these you don’t even
have to see the dis-
play — just count the clicks!
The radios with oneknob
frequency control aren’t as
easy, but they still have
clicks to count for the per-
son who cannot easily see
the display.

For the visually-handi-
capped ham, the hand-helds
are a boon. Since we, for the
most part, cannot drive, we
don’t have mobile rigs.
Don’t hesitate to use your
HT in others’ cars and on
buses.

Speaking of HTs, some of
the new synthesized ones
are wonderful for the par-
tially-sighted ham and
others are a real pain. The
ones with the LCD and LED
displays are fine rigs (many
features, etc), but they are
hard to read if you have low
vision. Much easier, al-
though with fewer func-
tions, are the synthesized
hand-helds with thumb-
wheel switches. Even
though | cannot see the

numbers on my Tempo S-5, |
have no trouble dialing up
frequencies by counting
clicks (as long as | remember
where | was when | started
clicking).

Construction

| have only ventured into
the areas of construction a
little. There are some draw-
backs to using a soldering
iron an inch from your nose.
| have found, however, that
wire-wrap methods are quite
useful and can be handled
by someone with low vision.
Dealing with high voltages
can be a problem; if you are
careful, very careful, you
can handle the problem.
The new digital multimeters
are great for the partially-
sighted ham. One other
thing: Keep especially good
tabs on polarities; it you mix
up plus and minus with
several hundred volts dc,
you've got problems.

When it comes to con-
struction, | have little real
advice. | do very little but |
know totally-blind and se-
verely-handicapped hams
who do a large amount of
building. You must judge
your own vision limits and
act accordingly.

Conclusions

The world of amateur
radio is particularly suited
to the partially-sighted and
blind. They cannot partici-
pate in other forms of enter-
tainment as readily as those
with normal vision. There is
nothing wrong with their
ears or voices, however.
From AM to SSTV, the entire
spectrum of ham radio is
open to the partially-sighted
ham. In emergency work,
ARES, RACES, and with Red
Cross, we make wonderful
base stations. If you are
partiallysighted and have
been limiting yourself, stop
it! Your only limit is what
you make it

If you know someone
who has low vision, interest
them in amateur radio; they
will discover an entire world
that they don’t have to
strain to see.
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Hot-Spot Metering-

Automatically!

Here are money-saving designs that will let one meter do the
work of several. Keep in control and keep your change, too.

L. B. Cebik W4RNL
TS ”:ur'-.ft'..lﬂ “‘1’”5 Hﬁ;}!f
Knoxville TN 37914

etering is one of the
best ways to monitor
the operation ot almost any
piece of equipment in the
shack. However, meters
have two faults which have
suppressed their use In
home-brew ham gear: They
are expensive and they are

large. Even the least expen-
sive panel meters cost eight
o ten dollars each, and
surplus meters in the cor-
rect range and size run as
much or more. It that were
not enough to cut down our
use of them (and it is
enough), meters also take
up large areas of panel
space. In this age of minia-
ture electronics, we often
cdo not want to waste space
tor just a tew meters. There

are a tew lines of tiny me-
ters, but they are hard to
read.

[here are compromises
We can, as do most equip-
ment manutfacturers, use
one meter and manually
switch functions. However,
this option also has draw-
backs. Ordinarily, we leave
the meter set to register the
most important value—rel-
ative output or plate cur-
rent, for example —and we

An external view of the dual-voltage power supply shown in Fig. 2.

The meter alternately

reads the positive and negative voltages, while the LEDs to the right indicate which reading
1s on the meter scale. The switch between the LEDs permits the user to lock the meter onto

the desired voltage.
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hardly ever look at the re-
maining values. Something
can go very wrong inside a
piece of equipment, and we
might not know it until
much too late

If only we had a meter
which could switch itself
automatically from func-
tion to function, we could
keep track of all parame-
ters without raising a rninger
We might also add a switch
to lock the meter on a sin-
gle reading in order to make
acdjustments. Ideally. when
we returned the switch to
Auto, the cycle would pick
up where it left off. The cir-
cuit tor accomplishing this
trick should be fairly sim-
ple, or at least straightfor-
ward, so that we can adapt
it to any number of devices
we might build But, alas,
this is probably too much to
ask of a circuit

Automatic Meter Switching

In tact, the trick is easy to
perform. With a combina-
tion of ICs—CMOS digital,
linear, and op amp-—and
transistor switches, we can
develop any number of
switching schemes for me-
ters. Fig. 1 shows in block
torm what we need. First,
there is a clock to control
the cycling period. Since we
want to allow the meter
needle to settle down so



that we can read the value
clearly, something around 3
to 4 seconds per reading is
desirable. We will need a
pulse output to control the
selector stage. On the
whole, this looks like a job
for the old reliable 555.

The second step is to se-
lect the metering circuit
which will be read by the
moving needle. Some form
of a 1-of-N selection device
or circuit will do the job. If
we have only two values to
monitor, a flip-flop would
do. For more than two,
there are selector chips
such as the CMOS 4017 and
4022. | doubt that we would
need more than 8 or 10
readings from one meter. In
addition to selecting the cir-
cuit for the meter to read,
this circuit should present
the proper pulse to the next
stage.

The next stage is a trigger
for the transistor switches.
At this point, we should be
able to stop the cycle at any
time for manually selected
readings and then return to
the automatic mode. These
extra features may require
one or two more chips, but
the circuit design should
not be difficult.

If we want to select volt-
ages of opposite polarity,
then the problems call for a
shightly ditferent technique.
We will need to trigger
switches that respond to
different polarity voltages,
and thus the standard high
and low of digital ICs will
not be the easiest route to
follow. However, a digital
output can drive an op amp
to both positive and nega-

Fig. 2. Circuit of a dual pow-
er supply with automatic me-
ter switching. All resistors V4
Watt. TN4001 —50 piv, 1T A.
1N914 — silicon signal diode.
LED—color to taste. Basic
power supply— modified
Jameco JE-215. 2N2222 —40-
V, 100-mA NPN. 2N3906 —
40-V, 100-mA PNP. 57—
SPST toggle. S2—SPDT
center-off toggle. R2, R7 —
dual 5k pots.

tive limits, and we can then
use these pulses for our
switches.

The final step is a series
of transistor switches to
connect the meter to the
right metering circuit at the
right time. The switches
must be able to handle the
voltages and currents in-
volved, but there are tech-
niques to keep these to a
minimum so that a 1-milli-
amp meter can read almost
anything we want to moni-
tor. Also, we must ensure
that one switch goes oft
before the next goes on, so
that the meter sees one val-
ue at a time. Depending
upon what we are monitor-
ing, it the meter sees two

SOURCE |

SWITCH |

CLOCK

SELECTOR | DR

- SOURCE 2

i)

|

SWITCH 2

SOURCE 3
- ==
\ SWITCH 3

Fig. 1. Block diagram of an automatic metering system.

values at once, we might
end up with a bent needle, a
fried meter, a blown fuse, or
equipment destruction.
Care in selecting our meter-
switching circuits can over-
come this potential prob-
lem. In some cases, we may

also have to design some
compensation into the cir-
cuit to cover slight losses in
the transistors or in some
other components. In most
instances, these compensa-
tory measures are simple.
In order to see these prin-
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An interior view of the dual-voltage power supply. The pow-
er components are in the background. while the double
strip of perfboard in the foreground contains the metering
circuit. The forward board holds the ICs, while the second
board contains the transistor switches. Construction is non-
critical, and any convenient layout will work.

ciples at work, let’s look at
some actual circuits. Each
has been tried and found
useful in the shack

One Meter for a Positive
and Negative Bench Supply

Every ham workbench
needs a dual power supply
for testing or experimenting
with op amps. The market-
place offers any number of
matching positive and neg-
ative voltage regulators. A
number of inexpensive kits
(without meters) and partial
kits are available. Thus, it
makes sense to build this es-
sential shack item. The
problem is to find a way to
meter both voltages to per-
mit continuous monitoring
and easy adjustment. Fig, 2
shows a way.

BATTEREY-a 9v
B LoV

i
—i 1|

4@ 2000

DIODE UNDER TEST
b 1500

st

ANUOE CATHODE

|

-@r_

VOLTMETER
D=15V

Fig. 3. A test circuit for
matching diode forward-
voltage drops.
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The powersupply por-
tion of the circuit, top, is a
moditied Jameco [E-215
semikit. It comes with a
printed circuit board and
most of the components we
need for a bench supply
Switches, fuses, a case, and
front-panel components are
not included. The addition
ot the fuse and power
switch are simple. Adding
an off-board dual potenti-
ometer was a bit more
work

The supply will provide 2
to 15 volts, positive and
negative The LM317T (posi-
tive) and LM337T (negative)
adjustable regulators have
a wider range, but the trans-
tormer (12.6 volts rms) lim-
its the upper voltage to
about 15, and then loading
must be lighter than at low-
er voltages. For my pur-
poses, the load capacities
were correct, but | needed
only a 5-to15-volt range.
The values for the labeled
resistors, R1 through RS9,
were selected so that the
dual pot tracks within a
couple of tenths of a volt
across the desired range. As
a convenience for other
builders, the method of
combining calculations
with test readings to obtain
final values is described at
the end of this article

The metering circuit ap-
pears at the bottom of Fig
2. It consists of a clock, a se-
lector flip-flop, an op-amp
switch trigger, a pair of two
transistor switches, and the
meter itself. As predicted,
the clock is a 555, timed to
give a brief positive pulse
every 3.5 seconds. The di-
ode across the 470k resistor
allows the 15k resistor to
control the positive pulse,
while the off time is depen-
dent upon discharging the
10-uF capacitor through the
high-value resistor in this
astable circuit

The pulses clock the
CD4013 D-type flip-flop,
causing the Q and QQ out-
puts to alternate, because
the Q output is also con-
nected back to the D input.
Since there are two flip-
flops per 4013 package, the
unused section simply
drives a pair of LEDs which
flash according to whether
the positive or negative
voltage is being displayed
on the meter. Normally, this
circuit would ground the
Set and Reset inputs of the
selector flip-flop. However,
we can use them to manual-
ly lock the meter on either
the positive or negative
voltage since they override
clock pulses. Set drives the
Q output high, while Reset
drives Q high. Since CMOS
can be grounded through
tairly high value resistors,
the 20k values shown keep
the circuit in its automatic
cycle until the SPDT center-
off switch is flipped to one
or the other of the lock po-
sitions. The LEDs will fol-
low the manual readout as
well as the automatic
When the switch is returned
to center, the next pulse
from the clock selects the
other voltage and the cycle
continues as if nothing had
happened.

The op amp, a common
/41, operates as a voltage
comparator. Whichever in-
put has the high drives the
op-amp output to its full
positive or negative value.
Ihe zeners in the input

leads of the op amp limit
the voltage, since only a dis-
tinct difference is needed
to flip the op amp. The high-
low contrast between the
outputs of the 4013 more
than suffices, and since
they change together, prop-
€r compadarator action
would be guaranteed even
if the difference were much
less.

The op-amp output si-
multaneously feeds two
switching circuits which are
mirror images of each
other. The 1N914 diodes at
the first transistor bases
eliminate opposite polarity
excursions, hence the need
tor the 10k input resistors to
the transistor switches. In
fact, the switching circuits
have been optimized on a
breadboard to use the least
current while still permit-
ting clean switching with al-
most any replacement tran-
sistor. The transistors
shown are available from
numerous sources, but any
40-volt, 100-mA transistors
will work. If there is a signif-
icant voltage drop across
the output transistor for ei-
ther circuit, decrease the
base resistor of the output
transistor (10k), then reduce
the collector resistor of the
input transistor (33k), or try
another output transistor

Using a two-transistor
switch tor each of the volt-
ages 1s necessary. First, op-
amp output voltages often
do not rise to the level of
the supply voltage How-
ever, it the output transis-
tors are to be cut off, the
base voltage must be very
close to the supply voltage
Using an input transistor
switch solves this problem.
Second, the meter must be
isolated from the line by
the switch, and one switch
must be off before the
other comes on. This circuit
achieves both results with
relative simplicity

The meter itself appears
to be connected across the
collectors of the output
transistors. However, the di-
odes to ground complete



WORLD TIME
WATCHES

the newest and best watches
for hams from ACI

5 modes plus
hourly chime

dual time
shows GMT &

local time

5 year lithium
battery

ACI's new HAM-II's functions include local
time, a second time zone for GMT, count-
up and count down stopwatches, alarm,
hourly chime, and high brightness
backlight. The special fri-function display
shows o two-glpha day ol the week,
digitial day-month, and six digit time in
the main display. The second fime zone
display shows mode (12), four digit local
time and six digit GMT (or any other time
zone). t's ideal for contests and logkeeping.
The HAM-II, like its predecessor the HAM-,
it built rugged to last with @ scratch resistant
mineral glass crystal. The HAM-I case is
polycarbonate, water resistant to 2.4 ATM,
and the polyurethane band remains flexible
even at very low temperatures.

4 modes plus
hourly chime

independent
analog/digital

ACIi's HAM-Il breaks the ana-digi price
barrier with a rugged and lunctional, yet
handsome watch for hams. It combines
independently functioning analog and
digital timepieces, both with quariz
crystal accuracy. While the analog
section is on local time, the digital section
can display your choice of month-date-
day, six digit time (ideal for GMT) with @
12124 hour option, alarm time, or six digit
chronograph. The HAM:II Is built rugged
with a scratch resistant crystal, die cast
case, stainless steel band, and German
time movement. The HAMHII is water resistant
to 2.4 atm. It's available with a white face
and stainless band, or goldtone face and
stainless/goidtone band.

SPECIAL OFFER

buy a HAM-Il and a HAM:lIl and get
a 10% discount off the HAM-II
HAM-I . .. ... §22.95 HAMAI ...... 549.95
HAM-lIistainless-gold. . . ... ....... $59.95
add 53.00 per order for shipping and
handling. CA. residents ad 6Y2% sales tax.
VISA, MIC accepted.

To order, call or write:

Advanced Communications Int'|
2411 Lincoin Avenue
Belimont, CA. 94002

~ 448 (415) 595-3949

~5ee List of Adverfisers on page 114

- 42/24 hour time

% 12/24 hour time

WHY

COMPRO-

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?

Prices and Specifications subject to
change without notice or obligation.

13646 Jefferson Davis Highway
Woodbridge, VA 22191
(703) 643-1063: Information and

Virgina calls.
1-800-336-4799: orders only.

amplifier
that aiso
CHARGES!

35 mA rate recharges
your handheld when it's
off, maintains charge in
the receive mode.

And it adds 30 watts of
mobile talk-out power,
makes an incredible
performer of your
HT-based mobile radio
system.

All at the price of an
amplifier alone! An
incredible value.

Only $74.95! Order
today. Call toll-free
1-800-USA-MADE

Charge VISA, MC or mail
check, money order.
Add $3.00 for shipping;
Illinois residents also
add $4.50 sales tax.
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PRODUCTS CORPORATION

65 East Palatine Road
Prospect Heights. IL 60070
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the voltagereading circuit
for each of the supplies.
Thus, you can think of the
meter as being in two sepa-
rate circuits which do not
interact. The 1TN4001 diodes
do introduce between .5
and 6 volts error in the me-
ter reading. To correct this,
we might design a complex
compensating circuit. In
this case, simplicity is seren-
dipity. The 1N4001 diodes
in the power-supply output,
forward-biased, lower the
voltage by just the same
amount so that the meter is
accurate with respect to the
voltage reaching the out-
side world. Since small
power diodes (anything
with a 50 piv rating will do)
are available at many for a
dollar, matching four with-
in a tenth of a volt is easy.
Fig. 3 shows a test circuit
for doing this job, although
many new DVMs have a
special resistance position
that will reveal the forward
drop of diodes.

The circuit is adaptable
to many other applications.
The 1Cs will all operate with
supply voltages from 5 to
15 volts (positive and nega-
tive for the op amp only).
Fig. 4 shows three different
ways to power the circuit.
The scheme labeled (a) was
used in this supply, its only
negative aspect being that
the brightness ot the track-
ing LEDs changes with the
supply voltage. For volt-
ages higher than 15 or lower
than 5, (b) and (c) show ways
to tap unregulated voltage
and use zeners to supply
the ICs. For voltage limits
between 15 and 18, (b) is
convenient, requiring one
less zener diode. All the ICs
in this application draw
negligible current, allowing
fairly high values for the ze-
ner dropping resistors.
Since only the switches
need to see the actual sup-
ply voltage, you can run the
ICs at any value recom-
mended in the spec sheets.
If the op-amp output volt-
age runs too far above the
supply voltage to the input
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Fig. 4. Three methods of supplying power to the meter-

switching circuit.

transistor in each switch, a
zener at that point will limit
the voltage and hence the
base current.

Construction i1s noncriti-
cal. The photograph of the
supply shows the use of two
strips of perfboard—one
for the ICs, the other for the
transistors. T46 vector pins
hold the boards together,
with insulation material be-
tween. Besides its compact-
ness and the fact that | was
able to use up some scraps
of pertboard, there is noth-
ing in particular to recom-
mend this form of construc-
tion. However, note that
not only are the 1Cs in sock-
ets, but so too are the tran-
sistors. Eight-pin IC sockets
work very well for low-
current pairs of switching
transistors.

One Meter for
Many Readings

In order to switch more
than two voltages, we need

to change techniques some-
what. Fig. 5 shows a circuit
for handling up to eight
voltage readings on one
meter. Despite appear-
ances to the contrary, the
circuit is similar to the earli-
er one. We begin with a 555
clock to provide counting
pulses at 3 5-second inter-
vals. Instead of using a flip-
tlop as our selector, we in-
sert a CD4022 one-of-eight
selector, This counter is
simply a string of flip-flops,
the output of each coming
on in turn and going off as
the next one comes on. If
we need fewer than eight
readings, then we cut the
count short. Suppose, as in
the schematic, we need 4
readings. We use outputs 0
to 3 to turn on the switches.
Output 4 is coupled to the
Reset pin via a capacitor.
The very brief pulse returns
the counter to output 0 (our
first reading) without any
significant delay or meter

needle lag. For some other
interesting switching possi-
bilities, see WA2FPT's “No
More Rotary Switches” (73,
September, 1979, p. 118).

Between the 4022 and
the switches, we insert a hex
buffer, the CD4503. We
need this device in order to
be able to lock the meter
manually in case we wish to
make adjustments, The
4503 s a tri-state device;
that is, it acts as a normal
buffer when the Enable pin
is low. When the pin is high,
the buffer outputs are et-
fectively open circuits
(more correctly, very high
impedance circuits), unat-
fected by and not affecting
anything else on the output
lines. This is ideal for manu-
al switching. We place a
high on the Enable pin and
simultaneously turn on the
desired switch so that the
meter reads the desired
voltage At the same time,
we also place a high on the
clock Enable pin of the
4022, which locks its output
wherever it last was. Then,
when we return the switch
to the Auto position, the
readout cycle picks up just
where it left off.

Note that the clock pulse
Is guided to the 4503 Enable
pin through a diode (and is
isolated from the 4022 En-
able pin by another diode).
The function of this system
15 to ensure that one switch
goes oft before the next
comes on. The delay is of
the order of .1 second, so
that the meter needle drops
about a third of the scale
before rising to the next
measurement. By reducing
the 15k resistor in the 555
clock circuit (about 2k mini-
mum), we can reduce the
pause almost to the point
where the needle will not
react to it. However, we do
preserve meter isolation as
we move from voltage to
voltage.

Because there are no us-
able leftover IC sections,
we have to add a hex buff-



Technology Service Center.

YOUR SICK RADIO NEEDS US!

We're the High Technology Service Center and we specialize in |
2-Meter FM transceiver repair. We have the expertise, trained
staff, and equipment for this because we have been the national
authorized warranty and non-warranty Azden service center for
many years now. But now, for the first time ever, our service
facilities are open to other brands of 2-Meter FM transceivers.
Our expert staff of trained technicians have been trained to
service the models specified below, and all major replacement
parts for these models are now in stock. So don’t hesitate to
make your sick radio better, Send it to the specialists - High

Models we are now accepting
Kenwood Yeasu
TR7400 FT-227R
TR7730

ICOM KDK
IC-2 FM2016
IC-25A FM2025
IC-255A

- |

First hour 1s $339 00. Each additional hour i1s
$29.00. Shipping and parts are additional,
Radios with common component faillure will
not exceed one hour. Radios that we cannot
find a3 problem with will be subject to a ten
dollar charge to cover the extensive testing
we will perform to try to make the problem
show up. All repairs will receive a 90 day
warranty on work performed. We reserve
the mght to refuse any repair for any reason
at no charge to you.

Service Rates

High Technology Service Center
8825 SW. 129 Terrace ~'™

Miami, Florida 33176
(305) 255-7660 ' I

TOLL FREE ORDERS » 1-800-826-5432

AKX HI. CA OR INFORMATION -

5 KEY ASSEMBLY

$1.00
- = EACH

——
- —

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES

2131 38B0-B000

MINIATURE
6 VDC RELAY

. SUPER SMALL

SPDT RELAY.

P GOLD COBALT
CONTACTS

MEASURES 3 3/4° LONG RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE, TTL

6 KE" ASSEMBLY | pigect paive PossiBLE

» $1.25 DOPERATES FROM 43 TO
, EACH | & v. COIL RES 220 OHM

CONTAINS & SINGLE-POLE 136 = 137327 = TIE-
NORMALLY OPEN SWITCHES AROMAT & RSD-6V
MEASURES 4 1/4° LONG $1.50 EACH

10 FOR $13.50

_ 120V INDICATOR 13 VDC RELAY
CONTACT: SPNC.
10 AMP @ 120 VAC

ENERGIZE COIL TO

NEON INDICATOR, RATED
120 V 1/ W. MOUNTS IN

5/16" Ht:: - n:n LENS o ot S
R4 i35 :ﬁm COIL 13 VOC 650 OHMS
o arinl ol SPECIAL PRICE $1.00 EACH

SEND FOR FREE 40 PAGE CATALOG'!

MINIATURE TOGGLE SWITCHES

AVAILABLE IN EITHER P.C. OR SOLDER LUG
PLEASE SPECIFY TERMINAL STYLE DESIRED

ALL ARE RATED 5 AMPS @ 125 VAC

SPDT DPDT SPDT
$1.00 EACH £2.00 EACH CENTER OFF -
10 FOR 10 FOR

$5.00 $18.00
'"Il FUH 100 FOR
$175.00
CALL FOR LARGER QUANTITY QUOTES

ALL ELECTRONICS CORF

10 FOR $9.00 i
100 FOR -

G055 VERMONT «P.O BOX 20406 = LOS ANGELES, CA 90006

] LR LA [ i by [ o 20
LT TR HOEE ¥ i i " .!‘

~See Lis! of Advertisers on page 114

PHASE II
TWIN ANTENNA

\ﬂ\- T e SUPEREBD-POUND 100-MPH GRAY MAG
NETIC MOUNT WITH MYLAR BASE

F e 5/8 WAVE FOR PHASE Il SIGNAL
* AND *
« /4 WAVE FOR CLOSE-IN AND RE-
STRICTED HEIGHT AREAS

e INSTANT CHANGE-OVEH

e SUPERIOR PERFORMANCE

o STAINLESS STEEL SPRING AND WHIP
s CHROME ON BRASS BASE- COMPARE!

o BOTH ANTENNAS ARE FREGUENCY
ADJUSTABLE

o COMPLETE WITH 17 FEET OF FOAM
COAX AND PL-259 CONNECTOR

o MADE IN USA
INTRODUCTORY PRICE:

b

- COMPARE!
TWGAHTENNJ'S FOR THE PRICE OF ONE!

AMATEUR-WHOLESALE ELECTRONICS

BE17 SW 1291h Terrace, Miamy Flonda 33176
Telephone (305) 233-3631 - Telex: B0-3356
HOURS: 9 - 5 Monday thru Friday
e US DISTRIBUTOR « DEALER 1HULIIH!ES 1H"-|'!TE[}

800 -327-3 1 02

MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 Im:h uuarlz analog.

DUAL 24 HOUR LCD

$3995 MFJ-104

Two independant 24 hour LCD displavs! 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 sel
buttons. Lock function prevents mis-setting.
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we e * 3298
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Bright blue 0.6" vacuum fluorescent digits.

Alarm with snooze function. Synchronizable
with WWV. Fast/slow set buttons. Lock func-
tion prevenls 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 hugE 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.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check. money order
Add $4.00 each for shipping and handling.

CALL TOLL FREE  800-647-1800

Call 601-323-5869 in Miss.. outside continental
USA, tech/repair info. Telex 53-4590 MFJ STKV

M F ENTERPRISES,
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The four-meter switching circuit of Fig. 5 is shown in a test
configuration prior to installation. For initial testing, the
tour transistor switches along the bottom of the board are
all connected to the test supply line, and temporarily
mounted LEDs in the upper right corner (later to go on the
front panel] indicate which parameter is being measured.
T46 pins provide convenient points for final assembly.

er, the CD4049, to drive in-
dicator LEDs. The inputs
can be connected to the
4503 output lines since the
input requirements do not
appreciably load the
sources. However, if the
supply voltage is at or
above 10 volts, add a cur-
rent-limiting resistor to the
LED line, scaling it from 500
to 1k for voltages from 10
to15. For voltages under 10,
the IC provides sufficient

current-limiting. In this cir-
cuit, all voltages between 5
and 15 will provide equal
performance, so that any
convenient tap with an iso-
lating resistor and a zener
diode (say about 9 volts)
will power everything. The
switches, of course, will be
powered by the voltage be-
ing read

The switching circuits for
each line are the same. If
the voltages vary widely,

you may wish to optimize
the resistor values on a
breadboard before building
a final unit. If the voltages
vary by as much as 10 to 1
or more, then you may want
to add multiplier resistors
to the meter. Most voltme-
ters are simple microamme-
ters or milliammeters with a
series resistor to limit the
current to the full-scale me-
ter value at the highest val-
ue of voltage to be read.
Since they are more com-
mon and cheaper, let’s as-
sume we start with a T-mA
meter. If our basic voltage
range i1s 10 volts, then we
would add a 10k resistor in
series with the meter ac-
cording to the formula
R=Et/At, where Ef is the
desired fullscale voltage
and Af is the full-scale limit
of the meter, all in basic
units. Thus, our desired 10
volts divided by 1 mA (001
A) vields 10,000 Ohms

Suppose one of our read-
ings requires a 100-volt
scale. To calculate the re-
quired multiplier to insert
at any of the “x’’ points in
Fig. 5, we can use the for-
mula Rm=(Et/Af)—R,
where Ef i1s our new full-
scale voltage, Af is the cur-
rent full-scale reading, R is
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Fig. 5. Circuit for switching several meter readings automatically.
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the series resistor we just
put in place, and Rm is the
new multiplier. If we divide
100 volts by 1 mA, we get
100,000 Ohms. However,
we already have 10k in the
circuit, so the extra multi-
plier in the collector circuit
will be 990,000 Ohms, or
the closest catalog value
we can find. The closer the
tolerance resistor we can
obtain, the better. One-per-
cent resistors are used iIn
VOMSs; for our purposes, a
close value culled with an
accurate resistance meter
from a batch of 5% resis-
tors will usually be good
enough. It the multiplier is
a variable PC board trim-
mer, then the value can be
set to compensate for any
voltage drop across the
transistor, and the basic re-
sistor in the voltmeter cir-
cuit can also be made vari-
able. Some quick tests with
a well-calibrated VTVM
will permit you to optimize
the circuit readily.

In this all-positive circuit,
there i1s no need for guiding
diodes to complete the me-
ter circuit. Since the switch-
iIng output transistors 150-
late the meter from the
voltages except when one is
conducting, the meter will
see no more than a single
voltage at a time The cir-
cuit can be modified fur-
ther for current readings;
however, this requires
switching isolation at both
terminals of the meter,
which adds complexity to
the circuit. ldentical
switches controlled by the
single selector or trigger I1C
will function with appropri-
ate shunts to bypass the op-
erating current. In fact, we
can make the circuit about
as fancy as we wish. How
cost-effective this tech-
nique is will be a function
of how many panel meters
we save in the process.

Multiple Positive and
Negative Readings

The selection system
used in Fig. 5 can be adapt-
ed to a mixture of positive
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USA, tech/order/repair info. Telex 53-4590.

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762

-~ 234

73 Magazine * June, 1983 63

~See List of Advertisers on page 114




POSITIVE

SWITCH |
POSITIVE

4503

CONNECTIONS
A5 IN FIG.5 gmg

3 =L
1o ZENER
)
=35
&LL DOTHER

SEWITCH 2

A JYOLTMETER

ﬂlﬂﬂlfl

& NMEGATIVE
SWITCH 1

FOSITIVE AND NEGATIVE
SWITCHES AS IN FIG. 2

Fig. 6. Revisions to Fig. 5 for multiple positive and negative

readings.

and negative readings by
the addition of op amps
and guiding diodes. Fig. 6
provides the details of what
we need to add. Assume
that we have two negative
readings to take in addition
to a couple of positive
ones. A pair of 741s solves
the problem. Since we do
not have a flip-flop to pro-
vide automatic output re-
versal, we provide the posi-
tive input of the op amp
with a reference voltage. It
should be about half the
supply voltage, although
2.5 volts positive will han-
dle almost any supply volt-
age. When the 4503 output
goes positive, driving the in-
verting input, the op amp
swings negative. It drives a
negative switch identical to
the one in the power-supply
circuit, with a TN914 at the
transistor base to limit the
positive swing at that point.
Of course, we provide the
op amp with positive and
negative supplies, tapped
and regulated from some
convenient circuit point.
The only other addition to
the circuit is the diodes at
the meter to provide isolat-
ed completion to the meter
circuit.
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Since, once again, there
is a definite diode voltage
drop to make readings inac-
curate by that amount, we
need compensation. If the
trick in the power supply is
not applicable (for exam-
ple, if we are metering the
voltage in circuits within a
piece of equipment), then
variable multipliers may be
the best means to make
readings accurate over the
region of the scale of most
concern to us.

A Note On Tracking
Power-Supply Voltages

As promised earlier in the
article, here are some notes
on getting positive and neg-
ative supplies to track with
common components avail-
able from sources such as
Radio Shack. Fixed resistors
are rarely a problem be-
cause we can find matched
pairs with an ohmmeter.
The problem lies with dual
potentiometers that may be
readily available. They may
vary by up to 10 percent
from section to section. But
we can compensate. Fig. 7
shows the positive and neg-
ative control circuits rec-
ommended for the LM317
and LM337 regulators. The

wf  Jour

LMMIT
Ri

and

120

240

L] T
LM33T

B2 R2
S
LY

Fig. 7. Basic control circuit for the LM317/LM337

regulators.
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<75«
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339K

Fig. 8. LM317/LM337 control circuits with range limit and

tracking adjustments.

values shown for R1 and R2
in each case call for either a
1k or a 2k pot in the vari-
able part of the circuit
Dual 1k pots do exist, and if
you have one, then your
problem is solved, assum-
ing you wish the regulator
voltage to go down below 5
volts.

Fig. 8 shows the requisite
circuit in my case, which
called for R3 to limit the
low voltage and R4 to paral-
lel the potentiometer. Here
is how to proceed through
the problem, calculating
and measuring your way to
final values. The manual
covering the regulators pro-
vides this formula for deter-
mining output voltage:
Vo=1.25(1 + R2/R1), where
R1 and R2 are the compo-
nents shown in Fig. 7. If we
assume that R1 will be 240
Ohms (we will calculate an
actual value shortly), then
we can solve for R2 at the
5-volt lower limit of the sup-
ply. R2=R1(Vo —1.25)/1.25,
or 720 Ohms. At 15 volts,
the upper limit of my sup-
ply, R2 would be 2640
Ohms. A slight compromise
of using a 680-Ohm resistor
at R3 would permit use of a
2k pot to vary the voltage
from just under 5 volts to
just over 15 volts.

To find a 2k dual pot is

nearly impossible when you
are in a hurry. However,
dual 5k audio pots are com-
mon, and a parallel resistor
will bring them to 2k with-
out spreading or contract-
ing the ends of the scale too
radically. Since manuals al-
ways print the parallel resis-
tor formula in terms of Rt
and never in terms of the re-
sistor you need to put with
what yvou have to achieve a
desired value, here it is:
Rp=(Rt X Rg)/(Rg —Rt),
where Rg is the resistor you
have, Rt is the total parallel
resistance desired, and Rp
1s the value to be placed in
parallel with Rg. The value
we need to convert the 5k
pot into a 2k pot is 3.3k.
Remember, however,
that the pot sections will
not be very accurate. Mea-
surements forced me to use
3.9k resistors. The two sec-
tions of series-parallel com-
binations had ranges of 688
to 2756 Ohms and 699 to
2819 Ohms respectively
Using 688 Ohms as the low-
est value with 5 volts out-
put, the next calculation
was R1. ‘
R1=1.25 R2/(Vo—1.25),
or 229 Ohms, with the val-
ues given. 220-Ohm resis-
tors for R1 were the obvious
trial choices. In measuring
values on hand, a slightly
low value was used with the
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NEw 1100 Duad Gate GaAs FET 2.5dBNF @ 4GHz § 7 35
MGF 1202 (1402 chip in 2 1200 package) 1070
MGF1404 GUARANTEED 0 G5dBNF @@ 4GH:2 $66.60
MGF1407 - 0 4 dBNF 5 432, 1 1 dBNF @ AGHz $14.00

MGF1412 GUARANTEED 08 05 or 1.0 dBNF @ 40Hr $21.— 53475
Ane MGF1200. MGF1400. MGF1403 and medesm pows MEF1E0N

MICROWAVE MODULES

MITSUBISHI X BAND Hybrd imegrated Cacuits with
Dielectric Resonator (0.12MHz! " () Gaks FET Dacillators
FO-1010X - 10 4 GHz, 15mw oul, UERT 00 Flange
FO1210Y - 11 5 or 12 .0 GHz, UER1 2D Flange
* FO-UMTKF  Compilete Heteradyne Ax, 10 468 GHz LD
Use witt 2 Gi: F hor 127 GMr Sstelite TYRD
* F-0F 1 3KF Doppter Madels 10 525 GHr UERT D0 Fange
* E-Baad 15 450 e c2=1 Boyn griena [UERT 00
* Gads FET Preamg ! 7-2 1 GMz. 7 0-2 1% GMy, 29BN

COMPONENTS

At THE SDURCE lor RETICON Universal Active Fiters  NEW
RS&20 cgimaly programmed switched capacitor filtar $ 785

RSE11 dul resislor programmed SCF $ 6531
BSAI7 aad vty oy v 50F $11 07
Apgicarar rofet 200

OPTOELECTROMICS fom MITSUBISM ano SEMENS
CW LASER DIODES, HIGH OUTPUT IMLEDS, CALL
PiN PHOTD NODES, ABER OPTICS, MORE!

MRF 9017 Substhute ZSCIBTE, Fr=TGHr 2.708NF @ 1GHr $ 1.50
MEC §4535 dirwct replacement Semens B7 () 74 $ 966

LEADLESS IRSX CAPS 100, 2570 470, 680, 1000 & 1§ 250

MCROWAVE CHIPF CAPS  Wery lowm kns ||1FHI-I1- 300 senes
GOND.7-1 4GH) GONY.326GHn GOV(2.64.26Mr

VITRAMON VHFIUMF NPO chigs. 10100 Inuu;u-

A-B type FWEN 1000p! Faadifiru

STRIPLINE SHUTTLE TRIMMERS (VOLTRONICS) 0125 059.0pF § 334
-0 SEALED CERAMIC PISTON TRIMMERS (VOLTRONICS ) D6 9 0pF § 1 58
Thermg Fiecine Hed! Pumds & Sub-Mewatise Cryooener Reingerstory CALL
3M CX250 plasa/®e baard. Fr=7 55 § 100H: 0 031 $0.11ng =

0.062 $0.52 3 in
5q fangs temame §3 50 Maie cabie § 2 B8

JOHMSOM SMA 1

PROMPT SERVICE. SEND FOR CATALOG MINIMUM QRDEAR $5.00
VISAIMASTERCARD Accepied. CASH prepay take 5% discount
CEH * [TEMS [UPS) $3.75 - ALL DTHER ITEMS $2 .50 (151 CLASS)
NY STATE RESIDENTS ADD %% SALES TAX
e e e e e ey
R.D.2 ROUTE 21 HILLSDALE NY 12529

518-325-3911

frequency, radiation
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NEW FEATURES: Individually hand calibrated
resistance scale, expanded capacitance range
(2150 pf), built-in range extender gives accurate
measurements and much extended measuring
range, 1-100 MHz, Simple to use. Comprehensive
computer proven manual

This New MFJ-202B Noise Bridge lets you
quickly adjust your single or multiband dipole,
inverted vee, beam, vertical, mobile whip or
random system for maximum performance.

Tells resonant frequency and whether 1o shorten
or lengthen your antenna for minimum SWR over
any portion of a band

Works with any receiver or transceiver. S0O-239
connectors. 5x2x4 Inches. Use 9 volt battery.

Other uses: tune transmatch® adjust tuned
circuits, measure inductance, RF impedance of
amplifiers, baluns, transformers; electrical length,
velocity factor, impedance of coax: synthesize RF

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSAT), P.O. Box 27, Washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage Shs

NOVAX i

nigue s0 that

MFJ NOISE BRIDGE

Adjust antenna for maximum performance. Measure resonant
resistance,
calibrated resistance scale, expanded capacitance range, built-
in range extender gives accurate extended measuring range.

260 Box 494, Mississippi State, MS 39762

NOW TWO MODELS TO
SERVE YOU BETTER
YOUR OWN PRIVATE AUTOPATCH

NOVAX interfaces your standard 2 meter; 220; 450; eic. Base
station and telephone, using a high speed scan switching tech-

H:::ur HT from the backyard or poolside — Automatically .. Easy
tallation transceivers, featuring solid state switching, uﬂar bast
results ... Available interfaced with an ICOM 22U.

reactance. Individually

* |ndividually calibrated resistance range
* Built-in range extender
» Expanded capacitance range

50"

impedances with transmatch and dummy load

Order from MFJ and try it-no obligation. |f not
delighted, return it within 30 days for a refund (less
shipping). This bridge is unconditionally guar-
anteed for one year.

To order, simply call us TOLL FREE 800-5647-
1800 and charge it to your VISA or Master Charge
account or mail us a check or money order for
$59.95 plus $4.00 shipping and handling for
MFJ-2028. Order today.

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see your dealer.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in MS, outside continental USA
or for tech. /order/repair info. Telex 53-4590 STKV.,

M F ENTERPRISES,

INCORPORATED

Introducing our Latest Model — NOVAX |l

Inquire about our spring sale!

SIMPLEX /| DUPLEX
AU TGPA TCH

NaVax

MOBILE CONNECTION

can direct dial from your automobile or with

FEATURES NOV AX | NOVAX Il

# 3 min. Cali durstion timer YES YES

® Up 10 45 sec. activity timer YES YES

® Single it Access Control YES NO

® DTMF (Touch Tone) * phone connection YES YES

® 4 digit Access Control NO YES

® Toll Restrict NO YES

® LED Digital Display NOD YES

® Vinyl coversd alum. case size 5 x 6" x 2" 10" = 8 x 1%"

® Directly Interfeces with Rapester NO YES

& Rotary Dial System (incl. Last digit dial) NO YES—"Option" - 54095
® Ring Back (reversa autopatch) “Option™ |YES—$30.06; Kit $20.96 | YES—Wired—$39.96

Kiu$169.95/wired $210. Wired only $279.95

[N.Y.S. Res. acdd appro. Sales Tax | SHIPPING ADD $3.50 in US.A.

* Trademerk ITT

To order, send uReEnT

and handling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716. B orces Wastmonsiand, LY. 13400

e Jb oo or Phone 315-829-2785

——
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NOW FOR
ATARI* 400/800

TEAMINALL T4is a hardwarg and software

system which convearts your Atan Computer

into & state ol the s communications ber

rrursal

#* TEAMINALL = sawy 1 uas Plsg nio
yims heCirver headphons ach and copy
Morss code of radhotelstyps. Plug nto
yout CW key @ack and send Morss code
Attach 8 microphone connecinr and
send Baudot or ASCH using audio tones
(AFSK). That's all thers s 1o hooking i
up
Fantastic Maorse mception, No ad
justmants are necessary 10 receive
Momse code It's Tully automanci B
stages active Fier demodulstor and suto
adaptive Morse algonthm copees The
weah and slopoy Ones
Saparaie ATTY and CW demodulaton,
bt in crystal comrofled AFSK, CW and
PTT keying, B0 mil lnop interconnect,
RS232 IN and OUT. hand kéy mput and
side tone oulput.

&  Cyrggr Ediling - use cursgr control keys

io isert, delete and write osver any texi
i afl buffers (break, messags =nd
histaryl

Saw to Dsh full sawe to desk o
casawiTe Capabebtes TERMIMALL lbes
e compahble wiTh many word o
crsaors nchdng Test Wizard®

Built in patatsl prnitet Sfeesy goiTwiars
Muliyple wsey defied WHLU fynciaons
You select ivitmbe sequencd, ferminate
spquance, what fo transmit back and
whather 1o sava on' tape o disk.

Word wrappitig, word mode aditing,
dicdie_ ignore carrage returna, user pro-
grammable and of line sequence, ad
petable carmage wedih, auto soapihe
aramil delyy, Drash mods vl mone

L ompiate ot aoftaars oo ket an
comEtie, piaembded and teuted hard
Wit and sxtermsve instruc o manua
15 day money back 1nal poriod on fac
fory direct ordirs  ODne yoaar hiimited pare
and Inbor vearranty.

Call or write for details.
(209) 667-2888

.InC.

125 N. Golden State Bivd. ==
C.0.D.

Turlock. CA 85380

Hy—Gain Antennas

"Amn = 8 regeieed ademaik of
ot A, nc. and Texi Wasrd & &
Q registered trademnark of Datmsofl, nc.

688-Ohm circuit and a
slightly high value was used
with the 699-Ohm circuit.
Since the output voltage is
a function of the ratio of R1
and R2 in Fig. 8, this move
tended to stabilize the
ratio.

Upon wiring the circuit,
one voltage was slightly
above the other. Resistors
with values in the 5k to 10k
range were soldered in par-
allel with R1 in the lower
voltage circuit, increasing
its output. The 75k value
provided tracking within a
couple of tenths of a volt
across the range.

Although the procedure
sounds difficult, a hand cal-
culator makes the calcula-
tions simple. Breadboard
resistance measurements
are quick with an accurate
ohmmeter. Only the final
parallel resistor was added
after construction and test-
ing. The entire procedure
took about an hour, and
some of that time was de-
voted to converting the tor-

THE ANTENNA BANK

4460H General Green Way

Cushcra+tt

mulas and to scrounging in
the parts bins. A little ex-
trapolation will permit you
to design for any range you
wish (within limits of the
regulators, of course). Since
most regulators have for-
mulas similar in form, al-
though different in detail,
to the ones used here, these
notes may help you custom
design your own supply
rather than accepting only
what is oftered on the
market,

Combined with the me-
ter-switching circuits, the
article may help save you
some money and space,
since together these ideas
provide a foundation for a
compact bench supply that
still otters complete control
and monitoring. The cir-
cuits, of course, have a
wide potential tor applica-
tion to other projects. They
fit about anywhere you
need to know several volt-
ages, whether high or low,
positive or negative, or all
of the above.

Antennas

TH7DXS 7 element triband beam 4 374.00 Alexandria, Virgimia 22312 A4 4 element triband beam $ 224.50
THSMK25 5 element triband beam 30%.00 | 708-569-1200 _ A3 3 element triband beam 172.50
THIMK3S 3 element triband beam 215.00 All prices subject to change without notice R2 Gain triband vertical 224,50
TH3JrS 750W PEP 3 el tribander 154,00 AVI 80-10m trap vertical 88.50
TH2ZHK3S 2 element triband beam 134.00 AVE 40-10m trap vertical Bl.50
THé to THYDIS Kt 135.00 - 44,
20SBAS 20m 5 .;:::::-ng John® 292.00 Bobn Towers ;zﬁ : t:. 112;:-:::: ;T'I;:L-r* 81 :g
ISSBAS 15m § element "Long John® ——— 175,00 200 10 #t section $ 29.50 (4B 14 element 2m "Jr Boomer® 48.00
10SBAS 10m 5 element “Long John® 114.00 20AGO top section 32.75  214FB 14 element FM *Jr Boomer* £8.00
1BAVT/WES 80-10m trap vertical g7.50 290 10 #t section 31.00  2447-11 11 element 2m beam 37.50
14AVQ/WES 40-10m trap vertical 51.00 <2AGD top section 53.50 4 148-10T 10 element Zm twist beam 44,20
V25 2m colinear gain vertical 37.50 %3G 10 ft section 93.75  Full line available at great savings'
BN-86S Beam mount 1:1 balun 17.00 “:*'-"'” top section 104,75
Full line available at big savings' EI;I?I: l‘:: rigall gg;*““:
- Rotogrs

:‘E’;I:: “: f‘t‘":&'::r 3:':: HDR-300 Digital readout 25 sq it — & 427,00
Hy—-Gain Crank—up Towers . TZX "Tailtwister” 20 sqg #t 244 .00
HG-33MT2 Side supported s 744.0p FKAS44 44 f1 foldover 1H17.00  LaAM-1IV 15/2.5 sq # 195.00
HG-35NT2Z Side supported S44.00 CD-45 8.5/9 sq #t 102.75
HG-SOMTZ Side supported 754.00 Diawa/Miller AR-22XL 3/1.5 sq ft 49.95
HG=5255 Selt-supporting e23.00 C5-8401 4 way coax switch 42 .00 U-100 Apgrox. 3 sq #t 42.00
HG-54HD Self-supporting 1500.00 CH-520 HF SWR/Power meler s¢.pn 8 cond rotor cable J4874¢
HG-70HD Sel#-supporting €351.00 ¢oN-540 VHF SWR/Power meter é9.00 & cond rotor cable AS/EY
Crankups freight prepaid in continental US CN-550 UHF SWR/Power meter 74.00 4 cond rotor cable 075741

CHN-420B HF /VHF SWR/FPower meter 167 .00

+ CN-720B HF /VHF S5WR/Power meter —— 150.00
'tLH'Ll'lt CHU—!IE duto tunec/meter 148.00 H._E_J__Eﬂ.m_m_‘
ol rbrandioss t e on  CNW-S18 auto tuner/meter 285.00 ¥ J-900 200 Watt Versa Tuner $ 41.95
Gé~1 438 2m colinmar vertical 48.00 e MFJ-949B 300 watt Versa Tuner 11 117.59
MO-1,2 HF mobile masts 1B.50 ‘Hl—;—ud-m*t“ﬂ_l “Mini-Guad” 6,10,15.20m & 129.9% HFJ-9462 1500 watt Versa Tuhl-l’ 111 : 193.15%
::_:g ::: :'m:$ :gg B-28 *Mini-Beam® &,10,15.20m 99 00 Other MFJ products at similar savings
; Sona ‘00 py-3 for B-24 7.

AN-20 20m resonator 12.00 o w5 e .
RM-40 40m resonator 13.75
RM-75 75Sm resonator 14.75 ORDERS ONLY: 800-334-8473 > M A
RM=-80 B0m resonator 14.75 ALL others call: (703) S49-1200 RG=213/u Milspec 95% shield .2B7¥t
BH-1 Bumper mount 13.00 No COD - We shap UPS RG-8/u "Superflex” foam L2974
SEM~-2 5.5. ball mount 14,00 Allow two weeks for delivery Mim-8 foam 12/4¢
HOT "Hustlof#" mount 14.00 Shipping cost not included RG-58/u “Superflex” foam A27f
5F-2 2m 5/8 mobile whip .00 We reserve the right to limit quantities #14 standed copper 50,75,100,0r 150 #t — .05/41
Entire line at super savings' We gladly except VISA and MASTERCARD 814 copperweld 50 {1t multiples L0797 %%
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Electronics
Made

With The Electronic Breadboard

you can:

*Test and analyze any analog
circuit, such as transmitting
and receiving equipment, am-
plifiers and the like.

*Add or remove components.

*Calculate impedance at a spe-
citic point.

*Obtain voltage at a specific
point (or at all points).

*Save circuit designs on cassette
tape.

*Determine causes of circuit
failure, reducing time spent
troubleshooting.

*Evaluate the frequency re-
sponse of any circuit.

*Learn and verify electronic
theory by entering sample cir-
cuits.

The Electronic Breadboard pro-
gram is ideal for:

*Audio component repairmen
*Ham radio technicians
*Hobbyists
*Electrical engineers
*Telecommunications engineers
* Audiophiles
*Students of electronics

Requires:

*TRS-S0 Tape MOD I & MOD III 16K #0257R

TRS-80 Disk MOD [ & MOD [I1 32K #0222RD
**APPLE Disk Applesoft 32K #0428AD

If vou're an electronic doughboy,
then you need this breadboard.
Order yours today. Use the
coupon or call toll free :

1-800-258-5473

Instant Software.
The best software under the sun.

*TRS-80 & a trademark of the Radio Shack division of
Tandy Corp
** Apple & a registered trademark of Apple Computer Inc

Yes! I want Electronics made easy—send me: VISA

copies of #0287TR @ $49.95
__copies of #0222RD @ $59.95 MC
___copies of #0428AD @ $59.95

AMEX
Please add $2.5 S ‘ '
lease add $2.50 for postage and handling CHECK/MO

NAME
ADDRESS
CITY STATE Z1P
CARD# EXP. DATE
SIGNATURE

Instant Software

Rte. 101 and Elm Street.
Peterborough, N.H. 03458

1-800-258-5473

336868
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KLM is proud to announce two new high
performance monobanders for 30 meters. The
KLM 30M-2 and 30M-3 are carefully designed
to combine moderate size with superior
performance. Either of these compact power-
houses can be a valuable addition to your
antenna system without overloading the tower
or rotator.

m Construction materials feature strong 6063-
1832 alloy aluminum element and boom tubing,
massive Lexan insulators, and stainless steel
hardware for years of reliable service.

# A DC grounded Beta match and KLM'’s
proven 4:1 DC grounded Balun make the 30M-2
and 30M-3 as lightning/static proof as possible.
The unique linear loading system keeps element

30M-2: SPECIFICATIONS lengths manageable without sacrificing 30M-3: SPECIFICATIONS
Bandwidth: 10.1 to 10.150 MHz performance. Bandwidth: 10.1 to 10.150 MHz
Gain’ 4.5 dBd Gain: 7 dBd

w The aaventure of a new band awaits you,

VSWR: less than 1.5:1 Double your pleasure with the great gain and

VSEWR: less than 1.5:1

55 R s broadband response of the KLM 30M-2 or F/E: 20 dh

Feed Impedance: 50 ohms 30M-3. See your KLM dealer now! Feed Impedance: 50 ohms
Element length: 35’3” Element length;35'3"
Boom: 3"0.D. x 12 KLM Electronics. Inc. Boom: 370.D. x 24’

Turn Radius: 18'6" P.O. Box 816, Turn Radius: 21'5”

Weight: 35 Ibs Morgan Hill, CA 95037 Weight: 50 Ibs

Windload: 4 sq ft (408) 779-7363 Windload: 7 sq ft

HAL-TRONIX

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHZz)
2304 MODEL 71 KIT BASIC UNIT WPREAMP LESS HOUSING A FITTINGS 51095

2304 MODEL 72 KIT (with preamp) $28.95
2304 MODEL #3 KIT (with High Gain preamp) . $39.95
MODELS 2 & I WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
CAST HOUSINGS

BASIC POWER SUPPLY - 319855
POWER SUPPLY KIT FOR ABOVE WITH CASE 2495
ANTENMAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO

2100-2500 MHZ

*HMR-I| COMPLETE UNIT

COMPLETE SYSTEM AS SHOWN NOT A KIT INCLUDES
A PC BOARD. POWER SUPPLY. CABLES &
CONNECTORS —PRE-ASSEMBLED AND TESTED 2408

GAIN OR GREATER
1 UNIT 3149.95

2 UNITS $13085e
JORMORE UNITS... $129.950a. |

"HAM MICROWAVE RECEIVER

PRE-SCALER KITS

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

HAL 300 PRE iPre-dnlied G- 10 board and all components) $1495
Complete Systems, Antennas, O i e e e
Receivers, LNA’'s & Accessories HAL 650 APRE P:E :#LT;:TEEW* )
CALL US TODAY! g HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2.200 MHz BANDWIDTH (- 3dB POINTS),
19dB GAIN FULLY ASSEMBLED AND TESTED $8.95

B 1 2'238' 1 45 6 HAL - PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1 4 GHz 1208 GAIN
FULLY ASSEMBLED 51295

HAL-PA-2.1GHz2S5TAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER,
MADE TO PIGGIE-BACK ON THE 2304 BOARD.OFFERS 20dB GAIN  ALSO HAS AN IM-

— AGE REJECTION FILTER. $34.05
oosner 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 50 FOR HANDLING AND MAILING CHARGES

electronics [ I e

“Nation’s Largest Total Communications Distributor” SDUT:ﬂonméﬂ e @
P.0. BOX 3300 ® TERRE HAUTE, INDIANA 47803} | ™ pHONE (313) 2651782 .o, ‘
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CES INTRODUCES THE
NEW 510SA “SMART PATCH”

The State of the Art Simplex Interconnect
Communications Electronics Specialties introduces the CES 5105A
"Smart” Simplex Autopatch, with many important new features never
availlable before: e Three digit control codes with user programming.
e A sophisticated toll restrict provides positive long distance lock out.

e Time-out and COR activity timers with warning beeps and digital pro-
gramming. * Rotary or DTMF dialing. * Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW sequence. * Phone ring
detection logic enables unigue CW sequence. * Digital programming of the sample
rate and width, and noise gate sensitivity control, for easy interfacing with most radios

Simple and direct connections to radio.
Options available: * Smart CW identifier with unique CW messages for each patch function.
 FCC type accepted phone line coupler. = Special tone squelch kit to operate patch through
repeaters.

[ cES |[rows wNoSE BT NNECT [ STTRRT PATEH

The 510SA —the newest advance in interconnect technology, from the innovators at:

Communications Electronics Specialties, Inc.
Post Office Box 507 = Winter Park, Florida 32790
(305) 645-0474 + Toll-free (for orders only): (800) 327-9956 .«

INTELLIGENT

TOUCH-TONE® CONTROL BOARD

PRBGRAMMABI.E
CTCSS
ENCﬂDER

% * Repeaters
S, « Remote receiver sites
« Remote bases
s Home controd

s Secunty

Microcomputer based power and
flexibility with state-of-the-art Mitel
tone decoding.

e Al| 37 EIA Tones

e Quartz Accurate

e 28 remolely commandable ouiputs

e 4 remotely sensed inputs

e Control and monitor over the air or over the telephone”
e Morse code or tone encoded response messages
e Alarm generation

e PLUS Repeater COR/ID/Timer function!

Call or write for detail specs
Q‘ : cnmt:u*er on the ITC-32 Intelligent
confrols Touch-Tone Control Board.

10816 Northridge Square, Cupertino, CA 95014
: .57 (408) 749-8330

none interface boarg avaiabie

e Less than 1 inch square

AVAILABLE FOR IMMEDIATE DELIVERY

For more information call TOLL-FREE
(800) 828-6884
~218 NY: (800) 462-7242
CANADA: (416) 884-3180

1319 PINE AVE

FERRITRONICS . :cana FALLS NY 14301

MOBILE DATA SYSTEMS (716) 282-T470 TLX D6-966680
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73 INTERNATIONAL

Each month, 73 brings you
amateur radio news from
around the world. In this collec-
tion of reports from our foreign
correspondents, we present the
latest news in DX, contests, and
events, as well as keep you
abreast of the technical
achievements of hams in other
countries.

If you would like to contribute
to your country's column, write
to your country’s correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Avery L. Jenkins WB8JLG.

1NDIA

DX George tunes In the 40-meter ham
band—he hears a local SSB rag-chew in
progress. The nex! momen! he hears a
QSL in AM followed by a CW ham happily
thumping through the progressive conver-
sations. The round-robin mixed-mode net
poes on merrily for hours. This must be
VU2-land, Nowhere else on Earth will you
find such an accommodative ham spirit ol
coexistence with World War |l surplus
aquipmen! alongs.de the lates! ham gear
of Kenwood, Yaesu, lcom, and home-brew
QRP transistor transmitters with modihed
broadcast transislor receilvers—ham
spirit to the core! H|!

The latest Indian callbook accounts for
1,300 callsigns including 45 ¢lub stations
Considering a population of 700 million,
gach calisign holder represents over half
a million people. Seventy-five percent of
the hams are in the cities like Bangalore,
Bombay, Calcutta, Delhi, Hyderabad, and
Madras. The remaining hams are spread
over the country. Of these, only about 300
have multiband equipment, and it is most-
ly tor CW operation. A few have been able
10 acquire maodern transceiver rigs provid-
ing SSB operatlion—and those are the sta-
tions that are heard overseas on SS8.

The CW stations use the surplus and
disposal equipmenl or use home-brew
rigs made out of components ol disposal
equipment. The receivers will be of the
type AR-88 (RCA), SX-28, BC-T79, HRO,
R-1155, etc. The aircraft receivers of the
BC-348 serles also are used, suitably mod-
ified for mains operation. The transmitter
18 Invariably home brew, using an 807/
1625 final. The power is limited to 100
Watts.

These surplus bargains are no longer
available, so the younger generation of
hams has to look for transistors and ICs
for home brewing. While technical know-
how is avallable for home brewing, poor
availability of suitable components and
cost are the limiting factors. Club stations
and many of the cld-timers help SWLs get
started with licensaes and rigs.

There are two types of licenses— Grade
| and Grade |I. Tha Grade | license requires
a 12-wpm Morse speed as against 4 wpm
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for Grade Il. Both grades mus! also passa
theory test. Initially, only CW operation is
allowed, The license-issuing authority Is
“Wireless Adviser to Government of India,
Ministry of Communication,” located at
Mew Delhi. The examination fee is Rs.
15/—($2.00) and license fee for iwo years
Is Rs. 40/—($5.00).

There are two major organizations
which look after hams' interests: the Ama-
teur Radio Society of India (ARSI) and the
Federation of Amateur Radio Societies of
India (FARS!). The only ham magazine,
Radio, is published by FARS! and con-
tains articles of interest reprinted from
ham magazines elsewhere in the world,
like QST, 73, CQ, etc., in addition o cover-
ing local news.

Gaining experience and equipment, In-
dian hams are breaking new ground in na:
tional service. They handled emergency
communications during the Morvi disas-
ter In Gujarat State. They provide base
station and mobile communications for
the 4000-km Himalayan rally and the
Mysore Safari every year during Novem-
beriDecember. They take part in the Inter-
national Scout Jamboree, which spreads
ham activities 1o the younger generations.
They carry their stations to schools and
enable children to speak and listen on the
ham net all over the world; they create
awareness and interest that may germi-
nale and grow in the future

The Andhra Pradesh Amateur Radio So-
claty (APARS) is the only organization
which has received government support.
The state of Andhra Pradesh has a large
coastline in the east similar to the US Flor-
ida coast, subject to heavy cyclonic
wealher every year. To provide Iinforma-
tion and communications in emergencies,
the AP government has joined hands with
the hams and they are in the process of
establishing a number ot communica-
tions networks long the east coast of In-
dia. This is a pioneering venture o! a state
government which may prove fruitful and
can pay itsell off during a single bout of
cyclonic weather,

In spite of many hurdies and limita-
tions, the meager ham population proudly
includes veterans who were licensed be-

p

fore 1920—and also stations communi-
cating through OSCAR and tracking other
satellites. It is a wide contrast and a diffi-
cult point for overseas hams to under-
stand—that with few facilities and fi
nances, these hams are propagalting the
ham spirit as well as sustaining ham
activities.

N L

HONG KONG

John H. Holstead VS6HJ

I Sugar Street, 20/Floor

Causeway Bay Commercial Building
Causeway Bay

Hong Kong

ADVENTURE AND QSOING
FROM BY-LAND

It goes without saying that the BY call is
in one of the rare DX areas! But to be able
to make the trip into China and have the
BY nexl to our own call as a porntable or
mobile seems aimost too good o be true.
It was nol, however, for Robin Maule
VSEBHH (formerly GIOEF and 9V1RR), who
last February realized this dream. He is
probably the first and only foreign ham op-
erator since 1948 to have an authorized
portableimobile BY attached 1o his call.

Maule works in Hong Kong as sales
manager for East Asia, with Motorola,
Ine., and worked with the Hong Kong Mo-
tor Association which sponsored and was
chietly responsible for the international
car rally from Hong Kong. going all the
way to Peking, China. This event took
place early last month. There were a lot of
taxing preparations for this “first” In
China, and one was desperately-needed
radio communications. Robin was able to
lend a helping hand on mare than one
occasion

One such time was 8:00 am (local time)
Sunday, February 20, 1983, at the New
World Hotel in Kowloon, Hong RKong.
Here, the caravan of one mini-bus and two
cars led by Phil Taylorof the H. K. Automo-
bile Assocation, with Robin and a team of
éleven others, béegan the ary-run trip to
Peking.

The Radio Sports Federation of China
and the China Ministry ol Tele-Communi-
cations approved the granting of the BY
portable/mobile call to Robin. Four fre-

Crossing into Humnan from Guangzhou Province, escorts hand over the caravan

(WS6HH/BY in center).

quencies were requested on S5SB, two on
40 meters, two on 20 meters, and one VHF
frequency, Although this was not a DXpe-
dition but a final route trial tor the rally,
VS6HH was able to operate. As Robin said
when | interviewed him, “it was not within
our mandate 1o work DX." So only traftic
related to the rally or greetings to families
ot the rally team and members in H.K
were allowed. The correspondents from
Japan llkewise sent some greetings
home.

At 10:00 am, the group crossed into
China. They missed their first radio sched-
ule since they were going through cus
toms and immigration. They were mel
by the Deputy ot the Chinese Police,
afficials from Chinese Public Security,
many Interpreters, several press agen
cies, and a Chinese TV crew which made
video recordings.

They had to take along their own fuel
and other supplies. Robin said that the
speed limit in China was 40 mph, but the
police escort sailed down the highway
with red lights flashing, flags waving, and
sirens sounding at a jaunty 60 mph!

The next schedule was with Ed Nance
VS6DX and Phil Weaver VSBCT at 3:00 pm
local time. Robin had a Motorola (of
course} Micom S, 100-Watt synthesized
SSB, and used a moblle antenna. Contact
was made on both 7075 and 14,160 MHz.
You are right! Thera were two very jubilant
DXers in Hong Kong as well as one very
happy VSEHH/BY in China.

At times, the road was dark with mud up
1o the axles, but the scenery along the
way was Incredible. Robin said it was a
unique experience to find oneself at night,
in a sirange place, in the rain, at an un-
known QTH, hanging up adipole antenna!
L.S5. Drakeford VS6EK, as well as
JH1UGN and JH1IED, likewise made con-
tact and had a good QS50 with this rare
call station|

Robin accompanied the trial-run group
as far as the city of Wu Han. On February
25th, he flew back to Hong Kong. How
ever, the remainder of the team continued
to drive to Peking. This was probably only
the second time a group of Westermners
nad been permitted to drive that route.
(First time was last year.} At each village,
the group passed by several hundred ped-
ple lining the road who surrounded the
vehicles when thay stopped.

Robin declarad, “The scenery was tan-
tastic with gorges—clitfs below and high
mountains above as wa made the journey
through Canton, Hunan, and Hubei proy-
inces, with Hubei province being the most
spectacular.”

Another first in the episode, besides the
rally, was Westerners traveling by car with
the authorization to use SSB for the first
lime since the “liberation' in 1949,

KOREA

Michael Wengert KH2AC/HL
CPO Box 2961
Seoul, Korea

Thirty years after the cessation of
hostilities on the Korean peninsula, the
United States military still malntains up-
wards of 75,000 troops, civilians, and de-
pendents in South Korea. Although the
Republic of Korea has no reciprocal am-
ateur radio licensing agreement with any
country, certain foreign personnel are
allowed to operate their ham stations
here. The Korean government has allo-
cated a fixed number of amateur radio sta-



tions to US military personnel stationed
here, and, although it is not published, the
number is believed to be 55. Licensing of
the HLS-prefix stations is handled by the
J-6 Office at the Frequency Coordination
Office at the Eighth US Army garrison at
Yongsan, in Seoul.

Unfortunately, as 1983 opened we
found an actual decrease in ham activity
in Korea amoung HL2 stations. The rea-
son: Due to the Increase in the number of
military personnel stationed in Korea,
roughly 90 percent of them must live off
base, in housing in the Korean civilian
community, So due to the recent enforce-
ment of a long-ignored qualification by
the J-6 Office that HLS operation must
take place from inside a US base, most of
the hams, especially in the Seoul area,
have found themselves inveluntarily QRT.
Since | neither live in a military compound
nof am connected directly with the mil-
itary, | am also off the air.

A recent check with the Korean
Amateur Radio League indicated that
they were not particularly interested in
pursuing reciprocal licensing at this time.
This would seem the best way to solve the
licensing problems in Korea, but it seems
to be impossible to hurry things in the
East. Perhaps when a larger number of
Koreans are permitted to visit foreign
countries and the percentage of hams
among them becomes greater, we might
find some interest on the Korean side for
reciprocal licensing.

The main theme o! the column this
month, then, might be a warning nol 10 ex-
pect to hear too much from HL9 stations
in the near future. But activities by HL1-5
stations is on the upswing. The Korean
government seems positively behind the
expansion of amateur radio in Korea as a
sort of PR operation in light of the Asian
Games to be held in Seoul in 1986 and the
Olympics in 1988.

More on these and other topics next
manth. 73 from the Land of the Morning
Caim.

TAIWAN

Tim Chen BV2A/BVZ2B
PO Box 30-547

Taipei, Taiwan
Republic of China

Some hams who have frequently visited
Taipei and BVZA/BV2B are WSZINY,
NSRM, G4AKLP, KABLGX, JA1AN,
JATEBM, WEBPN, VSEDD, NSBBQ, and
W2NSD. All of them have business and
personal connections in Taiwan and have
an eyeball QSO with Tim Chen upon al-
most every arrival. KTUGA also was greet-
ed by BV2A four times in the past few
years.

By siatistics, | have so far met ham
friends from the US mainland, Canada,
Panama, Venezuela, Colombia, Peru,
Brazil, New Zealand, Australia, Vanuato
(Solomon Island), Guam, Hawaii, Saipan,
the Philippines, Singapore, Indonesia,
Malaysia, Hong Kong, Macao, Thalland,
india, |srael, Nepal, Jordan, Korea, Japan,
France, Italy, England, Switzerland, Ger-
many, Belgium, and South Africa.

WEBIP, KBIR, KaXH, K2CM, W2AMS,
WA3SHUP, W2IYX, JAZMTO, JG1QGT,
IVIRH/VK3QV, and JM1UXU have had fre-
guent exchanges of letters with me to
discuss RFI, QSLing, OT stories, and
ragional matters.

W7PHO, WERGQ, WATZTL, VSBCT, and

AH2G are met on the alr from time to time,
but the currently poor propagation is
causing me to miss all the fellows who
used to check in with the Family Hours
Net maintained by Bill W7PHO and his as-
sociates. | occasionally check in on the
SEANET hour at 1200Z Wednesdays on
14320

Bob Mitchell N5SRM and his XYL visited
Taipel before the Chinese Lunar New Year
holiday and dined with the Chens at the
Grand Hotel, one of the ten best in the
worid. We exchanged personal gifts to
mark the special occasion. Besides them,
the president of Air Asia was also present;
he was very delighted to know about the
unique friendship and activities of the
world's radio amateurs.

Since my retirement, | have been able to
make more schedules on the air. Those
who want my QSL for DXCC will have
more chances. But owing to construction
of Iron work on my roof, | am suffering
from surrounding obstacles, especially
toward the direction of the States.

Frank WOZNY is now in Taipei and is go-
ing to lend a hand in this matter, hopeful-
Iy, 1o raise my present antennas higher for
better radiation. Long-path QS0s with the
US east coasi are freguently open at
around 1130-1330Z. | have just received
an award from the South Florida DX Asso-
ciation. Also, try for possible US QS50s
0000-0200Z, Sundays, on 21030 or 28530.

Many enqguiries are being received
guestioning the possibility of obtaining a
temporary license and TTY operation,
etc., on Talwan. There is nothing happen-
ing with these concerns until local hams
have been granted more station and op-
erator licenses.

Regretfully, someone claimed a lost
QSL via a post office box, and the Intema-
tional Lions Club lost a trophy which haa
been sent by air parcel. | have contacted
the Postmaster and learned that some
mail has been misrouted but sent back
later.

Only Japanese |RCs are exchangable at
the Chinese post office. Occasionally
other IRCs are exchanged with some
philatelics—who do not accept old ones
exceeding two years. CRA BV QSL Bureau
is to answer QSLs; it used to return 2 IRCs
as reciprocal upon receiving a green
stamp. |f obtainable, Chinese mint
slamps seem more convenient.

Noticing that the 1983 Callbook has
deleted the BV Bureau from the QSL
Bureau page, may | ask that all direct
QSLs (except via Q5L managers) be for-
warded to my address {above) for han-
dling, please.

PAPUA NEW GUINEA

Siegi Freymadi P2ONSF
PO Box 165

Rabauwl

Papua New Guinea

Hello there and greetings 1o everyone
from Papua New Guinea, and especially
from the Island of New Britain. The 10m
band appears to have recovered and |
have had a great time working into the
United States. It is amazing how many
hams tell me that they know my QTH as
they wera here during the campaign in the
Pacific in World War Il. In those days,
communications played a very important
role, as the coastwalchers maintained
observation over occupied areas and
passed the information to Allied Head-
quarters for action. Rabaul was the Head-
guarters ol the Japanese Navy then.

| have just received updated informa-
tion on the number of licensed amateurs
in PNG. There are 93 full calls, 22 limited
calls, and 36 Novice calls, giving a total of
151. About 10 of these would be YL
operators. The ranks of hams may be
swelled when new callsigns are allocated
as a result of the AOCP exams held in
February—we can expect to hear saveral
new operators from the North Solomons
Province.

As of January, 1983, all full-call
amateurs In P29 can operate the new
10-MHz band in line with VK. The Papua
New Guinea Amateur Radio Society
(PNGARS) has written to Radio Branch
concerning allocation of the 10- and
24-MHz bands for full-call operators;
these also are available to VK amateurs.

VHF activity: P23ZUK, P2OQA, P29Z5S,
P29Z2TD, and P29ZFD are active on &m.
P295S hopes to be active soon on &m,
S58, and CW, upon completion of a beam.
P29ZUK, P29ZTD, P29Z5S, and P29LW
operate on 2m and 70cm, and P29Z5S is
also on 1296 MHz.

There are two beacons in Port Moresby,
a 6m beacon (P29SIX on 52.013MHz)and a
2m beacon {(P29TWO on 144.030 MHz).

On the repeater scene, the Port Mores-
by repeater is operational. The planned
repeater on the border of the Northern and
the Central Province will be ready for
testing in Port Moresby before you read
this. When finally installed on sita, on the
eastern dome of Mt. Albert Edward at an
altitude of 13,000 feet, it will be the
highest repeater in the southern hemi-
sphere and possibly the highest in the

Guam's Joe Frekol AH2G.

world. Equipment is Philips FM-828; the
transmit frequency is 146.650 MHz and
the receive frequency is 146.050 MHz.
Power source: three Solarex 2-Amp, 12-V
solar panels, two 105-Amp/hour batteries.
Antenna: AEA Isopole, 5-dB gain.

The planned North Solomons repeater
(P29RBI) is being tested at Arawa. Trans-
mit frequency, 147.0 MHZ; receive, 146.400
MHz. The equipment is a modified Philips
FM-B28. There are three possible sites
under review, two of the sites being on the
coast and one high up in the mountains.
The latter wouid bring the repeater in line-
of-sight with Mt. Albert Edward {about 800
km away), but there are fears that the
repeater could be vandalized at this loca-
tion.

information has come to hand about
the North Solomons Amateur Radio 50-
ciety. North Solomons Province, on the is-
land of Bougainville, is one of the mos! ac-
tive provinces in P29, amateur-wise. Most
of the operalors there are employed al the
giant copper mine, Bougainville Copper
Limited. Gatherings of the North Solo-
mons Amateur Radio Society are held
every 4 to 5 weeks at the Panguna Mine
site. Bougainville Copper Limited obliges
with luncheon provided in the mess, and
OMs P29BG, P29QA, P29TE, P2ONJW
(P282S0), P2ONML, P29NES, and YL
P2ONJF get together with other interested
people.

Also at Panguna is Jenny VK4ANIY who
hopes to upgrade and receive a P29 full
call, and VK4YALU, a 1Z-year-0id student
who is too young to receive a P29 license.
It appears that one has to be at least 15
years old to receive an amateur license
in P29!

The Radio Society also holds social
outings every two months or so. The North
Solomons Amateur Radio Society isin the
process of affiliating with the PNGARS. A
very active group, that! John P29JM from
Panguna is also one of the net controllers
of the Inter Isiand Net which operates
every day on 14.315 MHz at 0800Z. Other
nel controllers are Tom KX6QU on Kwa-
jalein, Bud KN6GJN and Gus AHEDR on
Hawaii, and Mel KGB8JHH on Guam. The
net handles 2nd- and 3rd-party lraffic,
emergency trafttic, and marine tratfic, and
thereby fills an important need.

Another province with a fairly large
amateur population is the Eastern High-
lands Province. As previously mantionad,
the Highlands provinces even have their
own net on 80m. At Ukarumpa in the
Eastern Highlands, we have the Summer
Institute of Linguistics with about 500
members, and in their ranks are a number
of active hams: P29AX, P29CB, P28NPM,
and XYLs P295SM, P29DI, and P29RM. It is
the aim of tha Institute to transiate the Bi-
ble into native languages; translations in-
to 24 languages have been completed so
far. There are 150 language groups in the
fiald—that is, family groups living with
the people in villages and studying their
languages. A gigantic undertaking in a
country of 700 different languages
amongs! a population of 3 million!

GUAM

James T. Pogue KH2AR
68 Banyan Circle
FPO San Francisco 96630

THE VIEW FROM GUAM
If you have sent or received a QSL card
through the Guam Bureau during the last
10 years, then you can thank Joe Frekotl
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AH2G. Fondly known on our island as
“Oscar the Grouch," Joe traces his ham-
radio roots back many years.

Using a UX201A as the heart for his first
receiver as well as his first transmitter,
Joe was first licensed and went on the air
in 1931, Signing W3CHH from Philadel-
phia, Joe managed on more than one oc-
caslon to work California with just ovar 3
Watts.

Prior to WWII, he worked for the Ballis-
tics Lab at the Frankford Arsenal in Phila-
delphia. In 1944, he went to work for
Western Electric as a field engineer.
When WWIl ended, Joe signed on with
Phlico as a tech rep and started traveling.
His new duties made the entire Pacific his
backyard and took him to Guam, lwo
Jima, Eniwetok, the Phillppines, Okinawa,
Japan, Hawaii, Vielnam, and Thalland, to
mention just a few destlinations. During
this time he held the calls KX6BT, KRG6FT,
and KG6JAR in addition to the two cali-
signs already mentioned.

Today, Joe Is in many ways like the avid
angler who has plenty of fish stories 1o
tell. “I've worked over 300 countries and
never used a beam," he says. The only dif-
fereance between Joe and the fisherman
whose calch got away is that Joe has a
huge pile of QSL cards to prove his
stories.

When asked about what constitutes a
rara DX station, Joe says, A DX station Is
any station that | haven't worked yetl.”
Judging from the towering stack of filled
log books next 1o his operating table,
there can't be too many stations left in
that category.

Ratired since 1977, Joe is the exclusive
dealer for Kenwood gear on Guam, along
with several other lines of antennas and
accessories. This, along with the QSL
Bureau, contesting, and just plain rag
chewing keep him occupled most of the
time

Along with his many accomplishments
over the years, Joe is listed as an “A-1
Op," a member of the "First Class CW
Operator's Ciub," and is a life member of
the |EEE.

When asked about the future of ham
radio and whether he thought it was a dy-
ing hobby, Joe just smiled and pointed at
the brand new “830" on his desk. It looks
as though Joe and ham radio will both be
around for a long time.

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road

Napier

New Zealand

The New Zealand Association of Radio
Transmitters (NZART) is the New Zealand
equivalent of the ARRL and represents ZL
amateurs within New Zealand and inter-
nationally.

NZART is controlied by a president and
17 councillors, all elected by the members
every two years, The councillors represent
the four Districts on a proportionate basis
as follows: 1st District, 6; 2nd District, 6;
3rd District, 3; 4th District, 2. Tha vice-
president is appointed from amongst the
elected counciliors. There is one salaried
officer of the NZART, the general sec-
retary, and our headquarters are in Astral
House, Upper Hutt, near Wellington. All
other NZART departmental managers and
officers are honorary positions carried out
in conjunction with the members normal
vocational or professional duties.

72 73 Magazine » June, 1983

The business of NZART is conducted
during the year between Annual Con-
ferences by the Executive Council, a
Secretarial Committee, and the various
departmental managers. The NZART
Council has at least two meetings during
our Annual Conference, which Is held the
lirst weekend In June every year. At these
meetings, members consider policy and
domestic matlters before and after the
conference and receive reports from the
various departmental managers and offi-
cers. The Council also meets every month
on the air on B0 meters, where members
discuss and decide on matters relevant to
the day-to-day running of the organiza-
tion.

The Annual Conference, our associa-
tion's annual general meeting, is held in
different towns and citles, and each of the
80 branches may send a delegate. Indi-
vidual members may attend the confer-
ence and speak and vote on any motion
discussed on the business agenda ol the
conference if they so desira,

The business conducted consists of
the Annual Report and Accounts, reports
from departmental managers, and remits.
HRemits (submissions for conference con-
sideration) may come from the Executive
Council, any branch, or any five members;
subjects covered are association policies,
domestic matters, and regulatory mat-
ters, and if carried by the vote of con-
ference are (with the exception of
regulatory matters) actioned by the Exec-
utive Council. Remits on regulatory mat-
ters carried by conference vole can only
be sent forward to the reguiatory bady, the
New Zealand Post Otfice, with a suitable
recommendation. The New Zealand asso-
clation is probable unigue in that its mem-
bers control its policies through the an-
nual genaral meeting.

NZART publishes a monthly magazine,
Break-in, operates the ZL QSL Bureau, ZL
Contests and Awards, a Radio Training

1.=_-"£ " ’ ;
$35m } :
.. 5] '

- i

;t. i

:

s 0

L
 §
.

¥,

L]

Scheme, the Amateur Radio Emergency
Corps (AREC), and an Intruder Watch, has
a liaison officer to deal directly with our
regulatory body, and has three overseas
liaison officers who represent New Zea-
land at IARU and other overseas confer-
ences such as WARC.

BITS "N’ PIECES

IARU Region 3 Monitoring Service Coor-
dinator, Alf Chandier VK3LC, has been
forced to retire for personal reasons, after
many years ol Monitoring Service and In-
truder Watches. He has been replaced by
Bob Knowles ZL1BADZLGIW, who has
been New Zealand Intruder Watch Coor-
dinator for the last four years. He has ap-
plied to the IFRB for “direct access' on
behalt of the Region 3 Monitoring Service
which, if granted, will enable that service
to submit reporis of “harmful Interfer-
ence’ 1o the Amateur Service without go-
ing through the National Administration
concerned. In the past, National Ad-
ministrations, with a few exceptons, have
been noticeably reluctant to act as provid-
ed for in ITU Radio Regulations, An ap-
proach along similar lines has been made
also 1o the New Zealand Administration,
and these moves 10 obtain direcl access
to the administrations concerned should
make It possible to achieve better results
in the future.

A point of interest regarding Bob's
ZLBIW callsign: The New Zealand Post Of-
fice recognizes the value of NZART's In-
truder Watch, and in what could be a
world first, Issued the special callsign for
Intruder Watch business. It is nol permit-
ted for amateur Q50s, but is to be used
expressly for transmissions, mainly on
CW, to non-amateur stations intruding in-
to the exclusively amateur portions of our
various bands.

ZL HAPPENINGS
WCY Activity Day in ZL, 0000 GMT to

1

Base camp at 9,100 feet with a frozen waterfall in the background.

—_—#_

2400 GMT, May 21, 1983: special callsigns
on all bands, all modes, during the 24-hour
period. Remember, commemorative QSL
cards for contacts with these special
calisigned stations will be sent via the
Bureau, but if you want a direct QSL, send
an SAE plus 3 IRCs, with detalls of the
QS0, to the ZL WCY station worked, clo
NZART QSL Bureau, PO Box 40-212, Upper
Hutt, New Zealand, No QSL cards nec-
essary—only the details of the QSO,

NZART Annual Conference and Con-
vention, Dunedin, June 3-6 in the heart of
ZL4-land. Overseas visilors welcome; en-
quiries to PO Box 6050, Dunedin, New
Zealand.

Hemember, if you have any queries,
don't hesitate to wrile me at my ZL ad-
dress; include 2 IRCs for airmail postage

for my reply

CHILE

Patricio Fernandez H. CE3GN
PO Box 14787
Santiago de Chile

Chile is an extremely long, narrow, and
moauntainous country, all of which means,
of course, difficult communications.

With the advent of the mass-produced
Japanese 2-meter transceivers in the early
70s, Chilean hams began to discover the
wonderful possibilities of this band, and it
was nol too long until the first repeater
was installed al the Ragio Club de Chile
headquarters, on an BO-foot tower, In
downtown Santiago.

Experimenters soon discovered that al-
though this repeater had a very nice
coverage for normal purposes around the
city, the mountains that surround San-
tiago presented a barrier which made any
contact over 20 or 30 miles completely Im-
possible.

in addition to the Andean range, which
is a natural borderline between Chile and
Argentina, the country has another coast-
al range which runs parallel to the Andes
and is situated very near the coast. These
mountains were the cause cf the problem
in trying to establish 2-meter contacts
from the capital to various cities situated
along the coastline, such as Valparaiso,
Vina del Mar, and San Antonio.

After much investigation and tests from
various spots, other repeaters were in-
stalled by the Radio Club de Chile during
the late 70s. Of these, the most suc-
cessful have been La Cantillana at 7,500
feet, La Dormida at 4,700 feet, and San
Ramon at 3,900 feet. Some firsts have
beeén eslablished via La Cantillana. The
most important was the commencement
of mobile communications belween the
continen! and Robinson Crusoe Island
(Juan Fernandez Arch. CE@Z) some 480
miles from the coast, contacts between
Chile and Argentina across the Andes,
which are, of course, a formidable natural
barrier, were also made.

Back in July, 1982, Radio Club de Chile,
which is the largest amalteur radio organi-
zation in the country, decided to study the
possibility of placing a repeater on a very
high spot in the Andes. This repeater
would have to be high enough to permit
reliable communications between San-
tiago and all the coastline and south of
Santlago. This repeater would be the first
of a sernes of linked repealer systems
north and south of the capital.

The project was assigned to Ricardo
CE3XJ and Saul CE3Zl, who, in addition to
being hams, are also experienced elec-
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ICOM presents the most
advanced all mode, two meter
base station available today . ..
the IC-271A.

25 watts of power from
12VDC or from 117 VAC with
the optional internal power
supply/32 full function
memories/multimodes/subaudible

locked fo 1
visibility, multi-color flour-
escent display/RIT readout/
scanning/dual VFO’'s/new size.

25 watlts. Now a 2 meter
base station with 25 wafts of
power and an optional internal
power supply. The IC-271Aisa
complete station

25 Watts of FM, SSB, CW for 2 Meters ] i
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32 full function memories.
Each memory holds freguency,
offset, offset direction, mode. and
subaudible tone. Frequency,
tones and offset are selected by
rotating the main tuning knob

subaudible fones,
Subaudible tones are selected by
rotating the main tuning knoo
and may be stored intfo memory

PLL locked to 10Hz,
Extremely low noise and o good
signal-to-noise ratio PLL allow
syntheasizer lock to 10Hz

High visibility display.
ICOM's new high visibllity, multi-
color display gives easy to read

NEW
DISPLAY

at-a-glance display of frequency,
mode, offset, VFO in use, memory
channel, and RIT offset direction
and amount

scanning. The IC-271Acan
scan memories, programmable
sections of the band, or modes.
Mode-S scan is a mode scan and
can be used 1o scan memaories
with a particular mode or to lock
out frequencies continuously
busy so that the receiver will not
stop at that memory channel
each fime

Dual VFOs. ICOM's dual VIFO
system is now even more versatile
with the abllity to transfer from
memory to VRO, This allows
frequencies from the tunable

32 CHANNELS
OF MEMORY

A/B A=B SCAI

VIO /M WRITE M= VIO

1 MHz
UP/DN BUTTONS

memories to fransfer directly into
another memory without moving
a VIO to the new frequency first

New size. Only 11-"Wx 4%"H
x 10°4"D the IC-271A is styled to
look good and engineered for
ease of operation

Other features. To make the
IC-271A functional and easy to
use, ICOM has incorporated
many asked for features: UP/DN
buttons, dial lock, switchable
preamplifier, duplex check, all
mode squeich, receive audio
tone control, S meter, center
meter, compufer intferface, and 7
vear lithium battery memaory
backup.

[€ 53] ICOM

The World System

ICOM America. Inc. 21 12-116th Ave NE. Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
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tronics lechnicians actually working for
the Chilean TV net, which covers over
1.500 miles using over 100 repeaters.

As the project involved mountain-climb-
ing knowledge, they contacted Flavio
CE3CHH, an experienced climber, and did
some research work studying most of the
high peaks of the Andes near Santiago.

They finally came to the conclusion
that it would be possible to install a solar-
powered repeater on top of Cerro El
Plomo, which has an altitude of 18,000
feet.

During the next months, both Saul and
Hicardo, assisted by other hams, de-
signed, built, and tested a double repealer
(15 W on 146.7 less 600, and as a backup
repeater, 1.5 W on 146.73) using factory
and custom-made parts. An automatic
system was Included In order to discon-
nect the batteries If their charge level falls
beyond tolerable limits. The same circuit
connects them again after 70-percent
charge has been regained.

The sysiem was installed on top of
Cerro San Cristobal, a hill situated prac-
tically at the side of Santiago, and was
given a test run of over two months.

In the meantime, CE3CHH had orga-
nized the mountain climb to El Plomo with
five friends, all members of the Rama de
Andinismo of the University of Chile. They
had studied the route and had come to the
conclusion that the projecl was feasible,
although the biggest problem would be to
carry almost 800 pounds of slectronic
equipment, food, and other gea- up 1o
18,000 feet and then spend al least one
day at that altitude In order {0 assemble
everything and make it work.

At thal height, even In summer,
temperatures can easily reach 20 degrees
C below zero, and the oxygen available Is
about 50 percent less than normal at sea
level

A helicopter would have 1o transport
mast of the gear up 1o at least 13,000 feet,
and then mules would have to be used as
much as possible above that altitude.

The operation started on January 25. On
that date, Flavio and the rast of the team
and gear were transported to Farellones
by car. Farellones is a skiing resort village
about 30 miles from Santiago and has an
altitude of about 6,200 teet.

The next morning at 6:30 am, the hell-
copter from Santiago arrived, piloted by
Maj. Puigar, a most experienced fiyer from
the Chilean Highway Patrol Police. Two
climbers boarded the BO-105 with the mis-
sion of getting as far up as possible on the
slopes of El Plomo.

Unfortunately, flying at those altitudes
Is extremely difficult and dangerous, as
downdrafts are common—and that day
WAas no exceplion. Several attempts were
made to reach a fiat spot at about 13,000
feet, and on the last attempt, the craft was
caught by a vicious downdraft which car-
ried them down for about 2,000 feet, al-
most scraping the rocks on the mountain
slope.

Afler thal experience, it was decided 1o
carry the gear to another spot located at
about 9,100 feet at the base of El Plomo.
Seven flights were made from Farellones
to that spot, carrying all the gear and men.
On a final successtul attempt, the heli-
copler loaded the battenes, each of which
weighed 80 pounds, and landed safely at
10,500 feet. From then on, the climbers
had to hand-carry most of the gear up to
15,700 feet in successive trips; this took 3
days.

On the fourth day, they had to bear a
heavy storm with hall and snow which
kept them under their tents for over a day.
On January 29, the mules that had been re-
quested some days before finally arrived,
s0 the batteries and other heavy gear ware
loaded on the animals, After two days ol
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Fred PYOZZ operates from Fernando de Noronha,

very difficult climbing, they reached
17,000 teet with all of their gear.

Al this height, the mules were so ex-
hausted and the terrain so rugged that it
became impossible to use them any more,
and they had to be left aside. The route
from this point 1o the top of the mountain
goes through a very steep glacier over one
mile in width, very difficult and dangerous
D Cross.

It took the climbers another three days
to reach the top with all of the gear on
their backs. Al this altitude, and without
the mules, the task was almost unbear-
able. Finally, on February 2, after ten days
of climbing, they reached the top and the
repeater and two antennas ware as-
sembled, placed Into position, and the
first contacts were madea that atternoon
with Santiago.

The group then returned to the night
camp at 17,000 feet and Flavio waited un-
11l the next day to climb to the top again
and further check all the system. At 10:30
they started their way down, arriving at
Farellones that night, where they were
greeted by various hams lrom Radio Club
de Chile.

The system has been working very nice-
iy since, and there i1s reason (o believe
that it will survive many winters. The
covarage is enaormous, and the sansitivity
is such that hams situated on the coast
can work through the repeater using only
hand-held gear. After all, It's the world's
highest repeater.

BRAZIL

Gerson Rissin PY1APS

PO Box 12178, Copacabana
20000 Rio de Janeiro, RJ
Brazil

Carlos Vianna Carneiro PY1CC
Rua Alfonso Pena 48, Apt. 70n
20270 Rio de Janeiro, RJ
Brazil

FERNANDO DE NORONHA
ISLAND EXPEDITION

Last October, PYQRZZ and PYQCW were
again on the air from Fernando de Noron-
ha Island. Fred PYQZZ operated from Oc-
tober 9 to 10 and Andre PYQCW operated
from October 9 to 26. They operated on all
bands in spite of the heavy noise, espe-
cially on BO meters, produced by the gen-
erator located In front of the hotel. Fred
made about 8,000 Q50s and Andre 3,000.
Andre took advaniage ol the trip to work
on the island, 50 he did not have too much
time to operate.

They used a Yaesu FT-201, which bumed
out the fourth day of operation, and a
Delta 500, a Brazilian transceiver, After
this accident, they could not be on the air
at the same time. The anlennas were a

dipole for 40 and 15 meters and a Hy-Gain
18 AVT

Trindade Island.

Fernando de Noronha Archipelago lies
in the South Atlantic, 300 miles northeast
of Natal. ts geographic coordinates are
30°50'27"'S, and 32°24'52"W. It is com-
posed of twenty islands among which Fer-
nando de Noronha, Rata, and Rasa are the
main ones. Its area Is only 10,422 square
miles. Its average temperature is 77" F.

Femando de Noronha is called The
Emerald of the Atlantic by Brazilian and
foreign tourists. It has a population of
about 1,500 and is the smallest unit and
the only military territory in the Federation
of Brazil. it is under the direct control of
the Ministry of Army. There are Army
troops as well as Air Force people working
there. Civilians living on these islands
have several activities—fishing being the
main one.

AWARDS

ABCW Award: Sponsored by the ABC
Group of CW, the ABCW Award is avail-
able to all licensed amateurs for confirmad
contacts with 5 (five) different ABCW
members, Contacts must have been made
after March 29, 1980, on any amateur
band. Only two-way CW mode. No QSLs.
Send GCR log of stations worked (call,
date, time, band, mode, and report), your
personal QSL, and 10 IRCs for mailing ex-
penses to: ABCW, PO Box 285, 08700 Sao
Bernardo do Campo, SP, Brazil,

Endorsements: For confirmed contacts
with 10, 20, 30, and 40 PY2 stations.

SWL: Same rules.

ABCW Members: PYZAAW, PYZAFG,
PY2ZAMU, PYZ2ASI, PY2CQOM, PY2DEH,
PY2DMY, PY2EJX, PY2FKD, PY2FW2Z,
PY2FXK, PY2FXR, PY2HAB, PY2IAP,
PY2IAT, PY2IBE, PYZITA, PY2JM,
PY2ZRAN, PY2SHC, PY2SHI, PY2THM,
PY2ZTNG., PY2ZUSC, PY2VHW, PY2VIW,
PY2VTJ, PY2XA, PY2XR, PY2YDD,
PY1AEE, PY1AJK, PY4AUB, PY4BNL. and
PY4SS.

TRINDADE ISLAND

One of the Brazilian ocean islands with
DXCC status, and 620 miles from Vicioria
City on the coast of Brazil's Espirito Santo
state, Trindade is a savage volcanic |Is-
land rising from 5500 meters depth to
form a surface ot B.2 square Kilometers.

Abruptly steep and covered by low
grass and herbs, with trees five and six
meters high and giant samambaias, Trin-
dadse islang seems 10 be a lost paleozoic
forast in the middie of the Atlantic Ocean.

Gilant sea tortolses look for Trindade as
an ideal place to lay their eggs, and year
aftar year thay come by the hundreds.
Wild goats and pigs brought to the island
many years ago are inhabitants. Crabs by
the thousands live there, and s0 do sea
birds—the nawborn tornoise’s worst ene-
my in nature's struggle for life

A five-minute dally rain was named
Piraja (Peer-ar-jar) by Marines who have a
4-month stay at Trindade, joining a Navy de-
tachment for weather-prediction programs.

Fishing is the main hobby, and it sure is
fun there—a paradise of the finest fishes
you can imagine, lobsters and barracu-
das, and also little black tish who are such
fools that you can catch them bare-
handed. "Fish me, please,"” is what the
men call them.

Fresh drinking water comes from the
tops of the sloped volcanic hills of this im-
pressive B600-meter-high mountain, with
its lava flows and volcanic sand all
around. The mountain was discovered In
1501 by a Spanish captain who was serv-
ing the Portugese king at the time.

Every two months, a Navy supply boat
lands for a few days, bringing 50 percent
0! the island’s crew and retuming home
with another 50 percent who have fulfilled
thelr 4-month tour of duty. This Is the
chance for radio amateurs to get ashore



WE BACK EVERYTHING
WE SELL WITH OUR
PERSONAL GUARANTEE

PRICESF. O B
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOLT
NOTICE

ITEMS SUBJECT TO
PRIOR SALE

NEW TELEX-HYGAIN TRIBANDER

EXPLORER 14, extremely broad-
banded, 14 ft. beam, add-on 30 or 40
meter. COMPLETE TOWER PACK-
AGE-tower, beam, CD 45 rotor, coax
arms, and prepaid freight to the 48

states. ........... LIST ... $1767.00
MADISON . .. 1250.00
AMPHENOL
B31SP silverplate, PL-259 ..... 1.00
UG-176adaptor .......cccocuve- 30
831Jdblfemale .............. 2.00
B2-B1 N-Male .......cco0009.: 3.00
BELDEN CABLE
0258 REBX . ccocvraasansnnn 19/t
B214 RGBfoam ........c.0n. . 39/1t
ot Y R L 33t
8235 300 Ohm kW
WWIORY i vsi Mg 20/ft.
8000 14 Ga. stranded ant ... .10/ft.
B267 RG213 ......ccncvuu-s 46/t
8448 rotorcable ............. 27T/f
9405 heavy rotor cable ..... 45/t
CONSUMERS wire RG214
nonmil Bpec.......ccivvvaaes . 70/t
HYGAIN TH7DXS ........... 329.00
THEMKRS : v navisa i, 318.00
5 SRR e e P g 199.00
Y R e A e e 249.00
ey i SRR L 279.95

EXPLORER PACKAGE
Beam. with balun and kit for either 7
or 10mHz option... LIST ... 39995
UPS shippable MADISON . . . 269.95

CUSHCRAFT A3 ........... 179.00
e e e R e e T et 229.00
YAESU FYTT .occcviovavuuans 519.00
5 L A e 969.00
R AT e e s 1299.00
KANTRONICS Interface ...... 149.00

Software in stock now!
SHERWOOD, WETOG kits 10% off list
CURTIS K5B,

K5 Littlebugger .......... 29.95 ea.
AEA MM . ovoiiviinas vviv e 149,00
o e T B I TR, T 119.00

CP1 Computer Interface

for RITY and CW...........
HUSTLERGBTV ............. 139.00
SIGNAL ONE Miispec 1030 499500

Wait 'til you see the trade-ins you can

get on this one!
TCG 2.5A/1000PIV epoxy dicde 19¢
SPRAGUE

500pF / 30kV doorknob cap ... 16.00

1000pF /500V feedthru ........ 1.95
CDE 001/20kV cap.........v.. 1.95
SANTEC ST144uP . ..........279.00

STA80P . ...cocevrninnnnnes 299.00
ANTECO 5/8 wave mag mount

BIRENDE sl s s h s aN 25.00
NYE MB1-02 100

WTuner........... 179.00 w/balun

MB4 3kW Tuner w/balun ...34500
FINCO antennas ..... in stock 30.00
YAESU FT-ONE + acces.... 2300.00

g I e s s e W e 269.00

B T e s e o ey i arm 269.00
ROBOT 800 (limited amt.)..... 447.00
HAM KEY HK-3M ...... o 19.95

B T T e e o L e My 29.95
BUTTERNUT HFBV .......... 125.00

713-658-0268

MADISON

Electronics Supply

ICOM R-TQ0 Call
ICOM IC 730 %669

@[ICOMi
| REPEATERS: ’

i QUOTES

IC-RP3010 - 440 mHz
IC-RP1210 - 1200 mHz

10 watts, PLL freq. (1.2 gHz), DIP switch,

CTCS55 acces., DTMF control functions,
IC-120 selectable hang time.
1.2 gHz FM

B Six memories, 2 VFO's, program-

mable tones and offsets, memory
or band scans programmable,
3 tuning rates, R1T on FM,
green LED readout.

items guarantieed.

R-T - $30
HV Mk Il - $33

LT - $20
HT - §25

$110  Vibroplex $69°

BRASS RACER EK-1 BRASS RACER IAMBIC

The iambic paddie with the Used with your
keyer already in. favorite keyer.

S S
A A
L L
£ E
77DX -1 78
$3785.00 Sl $2485.00
IFIT’S N’ =

—

NOT LISTED,

CALLME!! SPECIAL SALE

We stock what we advertise, and much more.

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

* CALL FOR QUOTES

45

CALL FOR

—
54 |
il

We will open and inspect
all equipmant at your
request Accessories
purchased will be installed
and lested without charge

Towers

Brought 1o you by
W5GJ, WSMBB, KS5AAD, NS,
WBSATC, WBSWHH, WDS5ABR,
KBSPE, WB5AYF, WSEGP, KTWOC,
WBSBFQO, and LIONEL

Houston COM-VENTION '83
The 1983 ARRL

MNational
Oct. 7-9, 1983

Astro Village Hotel

Service Department

IC25A
$309.00

IC25H

8 $349.00

® Green LED ® 5 Memories

® Priority Channel ®« NOR/REV
® HM14 Microphone

® Scanning

® 25H-45 Watts

32 tull function memores /
subaudible tonas / PLL locked to 10 Hz /
two color llorescent display /

RIT readout / scanning / new size

SANTEC HT-1200

SPECIAL PACKAGE

$250.00
Radio, 2 battery packs, antenna
DC power cord, AC charger, and
charger interface

KDK 2030 - $269.00
2 meter mobile

Antennas and Towers
Call us first!

SHOW CALENDAR
Dayton 4/29-5/11
Baton Rouge - May 7-8

TS-430S

Great Price!
Call for Quote.

KENWOOD R-2000

08 McKINNE
HOUSTON, TEXAS 77010



After a lour-month stay on Trindade, /t's back to the continent.

and put Trindade on the air: a sure plleup
as long as the stay lasts! Landing at Trin-
dade is nol easy; stone walls surround the
isiand and there are very few places where
a small boat can get in.

It radio amateurs are lucky enough to
have a helicopter aboard, that is wonder-
ful, and this is how they will be taken
ashore. But If not, a boat is sent close to the
island and a rope is shot out so that they
can pull the cable through a pulley and
back to the ship. Then a raft about three by
three meters, made from boards tied to
empty oil drums, is shuttied between the
isiand and the ship until everything is
landed—men, goods, and equipment.

it's all very easy until you gel near
strong breakers close to shore, with
waves somelimes covering men and sup-
plies alike, inciuding all amateur gear,
thus causing much distress. Although
gear may be perfectly wrapped in plastic,
there will aiways be water dripping from
transceivers.

Even so, Trindade Island is a marvelous
challenge to Brazilian amateurs, and the
tremendous fun of an operation from the
much-awaited PY@T is a permanent push
to an adventure never to be forgotten. This
means that If you ever hear someone call-
ing “CQ...CQ...de PYOT.._ Trindade
Island,” you can bet he's in paradise.

Radio amateurs can coun! on Navy
sympathy when possible. Of course, there
is no Waldorf Astoria Hotel at the Island,
but the people there are extreamely friendly
and do their best to help amateurs. And
this is why friends who have been oper-
ating from there are always dreaming
aboutl "the next time | go 1o Trindade
Island.” | have never been there, but I
dream of it myself. .

WEST GERMANY

Ralf Beyer DJINW
Opferkamp 14

3300 Braunschweig

Federal Republic of Germany

Hans J. Schalk DJ8BBT
Hammerskjold-Ring 174

D 6000 Frankfurt 50

Federal Republic of Germany

The Deutschland-Diplom (DLD Award)
sponsored by the German Amateur Radio
Association (DARC) is not oo difficult to
get and it is issued in the form of a beau-
tifully-designed certificate in full color.
But effective January 1, 1983, new regula-
tions apply. Here are the essentials.

Two classes of DLDs are available—
DLD 100 and DLD 200. For European ap-
plicants, 80m contacts only are valid
while all other amateurs may use 80, 20,
15, and 10 meters. Two-way communica-
tions are required in any legal mode of
operation. Each confirmed DOK number
(see below for explanation) is counted as
1 point except for non-Europeans who
may count 2 points for each DOK number
confirmed on 80m. 100 or 200 points
respectively are needed to get the DLD
100 or 200. Contacts on or after January 1,
1856, are valid.

For 40m contacts, the DLD 100/40m and
DLD 200/40m are available. Uniform
regulations exist for European and all
other applicants, i.e., 1 conlirmed DOK

1982 GARTG*® SSTV CONTEST SUMMARY RESULTS
Call 1stpart 2nd part Total points
Group A (Shortwave transmitting stations):
1. JAIXGI 12750 37600 50350
2. LZIMH 8008 24552 32560
3. EA3PE 7547 15336 22883
4, LZ20V 1155 12320 13475
5. 13BQC 3145 6804 9949
6. LAH 900 2426 3326
7. DFTXA - 1672 1672
8. HA1ZH &00 - 600
9. F5WF - 312 312
10. YU2CDS - 168 168
11. DK7UG 84 60 144
122 DJBWL - 60 60
13. YuzCe - B B
Group B (Shortwave Listeners):
1. DL7FAB 1850 . 1950
2. DGGDAF - 418 418
3. NL 4483 - 192 182
*German Amateur Radio Teleprinter Group.

number is counted as 1 point. Contacts on
or after May 7, 1959, are valid.

Lapel pins are offered in the following
categories: Bronze for DLD 300, i.e., DLD
100 + DLD 200/40m, or DLD 200 + DLD
100/40m, or DLD 200 + 100 additional
DOKs on 80m, or DLD 200/40m + 100 ag-
ditional DOKs on 40m. Siiver for DLD 400,
i.e.,, DLD 200 + DLD 200/40m, or DLD 200
+ DLD 100/40m + 100 additional DOKs
on 80m, or OLD 200/40m + DLD 100 + 100
additional DOKs on 40m. Gold for DLD
500, i.e.. DLD 200 + DLD 200/40m + 100
additional DOKs on 80m, or DLD 200 +
DLD 200/40m + 100 additional DOKs on
40m. Non-Europeans may use 80, 20, 15,
and 10 meters to fulfill the 80m re-
quirements. And in addition 1o the lapel
pin in gold, stickers are available in green,
red, silver, and gold for 600, 700, 800, and
800 confirmed DOKs. Top of the line is the
DLD 1000 award which requires a total
sum of 1000 confirmed DOKs. The DOKs
confirmed on 40m are counted separately
if one applies for stickers or for the DLD
1000 award.

DOK Deasignations

Tha Distrikts- und Ortsverbands-Kenner
(DOK) is composed of a letter and a numer-
al representing a particular district and
the local group of DARC in that area. For
example, the DOK HO3 represents the dis-
trict of Niedersachsen and one of the lo-
cal groups in Braunschweig/Germany.
Several groups may exist in larger cities.
(See the table.)

The letter Z is employed by radio
amateurs who are affiliated with the Ger-
man Department of Telecommunications.
Their organization, Verband der Funkama-

CONTEST CALENDAR 1983
Name

*DARC "CORONA" Contest
*GARTG Short Contest
2nd DARC 10m Contest
WAEDC—CW

GARTG Short Contest
DARC “"CORONA" Contest
WAEDC—Phone

Z Contest

GARTG SSTV Contes!
GARTG Short Contest

2nd DARC FAX Contest
DARC "CORONA" Contast
WAEDC—RTTY

3rd DARC 10m Contest

*DARC—Deutscher Amateur Radioc Club (National Amateur Radio Soclety).

Date uTtcC

May B 1100-1700

June 11 1200-1600

July 17 1200-1500

Aug. 13-14 0000-2400

Aug. 28 0700-1100

Sept. 3 1100-1700

Sept. 10-11 0000-2400

Oct. 8 1200-16800

Oct. 59 06000600

Oct. 15 1300-1700

Oct. 26-30 1400-1400

Nov. 8 1100-1700

Nov. 1213 0000-2400

Mov. 13 1200-1500
GARTG—German Amateur Radio Telaprinter Group.
WAEDC—Worked All Europe DX Contest.

Bands Modea
10m ATTY
BO/40m RTTY
10m CW + mixed
80/10m Cw
80/40m RTTY
10m RATTY
B80/10m SSB
BO/40m Cw
B80/40m SSTV
BO/40mM RTTY
B0/10m FAX
10m RTTY
B80/10m RTTY
10m CW + mixed
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teure der Deuischen Bundespost e.V.
(VFDB), is a corporative member of DARC.
And there are special DOK numbers from
time to time as, for example, WCY for
1983, 1BO33 from st April to 31st July,
1983, and IR33 from 1st August to 30th
November, this year.

Confusing? I so, get your leet wet by
starting with the DLD lavel having the sim-
plest rules: the DLD 10m. Only 50 DOK
numbers confirmed on 10m are required—
that's all. Contacts on or after January 1,
1976, are valid.

The fees are moderate, on the order of
10-15 DM($4.00-86.00 approx.). Complete
information and application forms may be
cbtained from the DLD manager, Mr. H, P.
Guenther DLIXW, Am Strampel 22, 4460
Nordhorn 1, Federal Republic of Germany.

AMATEUR RADIO SATELLITE
AMSATI/DL has been notified by ESA
(European Space Agency) that the launch-
ing date for the AMSAT Phase IlIB Ama-
teur Radio Sateilite, DLAWCY , is expected
for May 27, 1883. This means the sateilite
will be shipped to Kourou (French Guiana)
In mid-April, followed closely by the
launch control crew. If no unexpectied
delays in the pre-launch procedures hap-
pen, the satellite should be in orbit about
3 years after the disastrous lalse stan

from the ARIANE L 03 flight in 1980.

Negotiations concerning the launching
ol a Phase llIC satellite from Vandenberg,
California, are presently unsuccessful.

QSL MANAGERS
A listing which contains over 2000 QSL
manager addresses can be obtained for
15 DM or equivalent from Arthur Maurer
DLBBL, Beim Weisenstein 9, D-6602 Dud-
weiler, West Germany.

Baden

Franken
Bayern/South
Berlin

Hamburg
Hessen
Koeln/Aachen
Niedersachsen
MNordsee
Rheinland-Pfalz

Ruhrgebiet
Schleswig-Holstein
Westfalen/North
Westfalen/South
Wuerttemberg
Nordrhein
Schwaben
Bayern/East

VFDB

Tabie of DOK designations.

NC=-D290ZTrX—"IO0OTTmMoO D>



American made RF Amplifiers and Watt/ SWR ters
of exceptional value and performance. ,
\
*5 year warranty ® prompt U.S. service and assistance \
RF AMPLIFIERS
2 METERS-ALL MODE 220 MHz ALL MODE
B23 2W in=30W out $89.95 C106 IOW in=60W out  $199.95
(useable in: 100 mW-5W) (1W=15W, 2W=30W) RX preamp
B108 10W in=80W out $179.95 C1012/10W in=120W out $289.95
(1IW=15W, 2W=30W) RX preamp (2W=45W, 5W=90W) RX preamp
31016 10W in=160W out $279.95 C22 2W in=20W out $89.95
W=35W, 2W=90W) RX preamp (useable in: 200mW-5W) | AW =25W)
B3016 30W in=160W qut $239.95 RC-1 AMPLIFIER _
i 15. _ D1010 10W\in =100W out
E;'Eeﬁbfl&ﬁ i S REMQTE CONTROL =~ $24.95  (1w-25W, 2W=50W)$319.95

P.O! Box 1393, Gilroy,

GE

COMMUNICATIONS/EQUIPMENT, INC.

«~See List of Advertisers on page 114

Duplicates all switches, 18’ cable
Available at local dealers throughout the world.

\
\

e ——

CA 95020 (408) 84K—1857
l
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ITALY

Mario Ambrosi I2ZMQP
Via Stradella, 13
20219 Milano

ftaly

The scene has been dominated by the
VK@ expeditions. Even il difficult 1o
understand, the reason for two expedi-
tions to this same spo! in the same period
of time has been the thrill to be on fre-
guency there. Signals from VKOH| wera
very strong the first days of operations,
but then the propagation dropped. When
VKQJS appeared, the demand for Heard
was still tremendous. The pileups on
14195 were incredible, and sometimes
VK@HI was on 15 in the same period, work-
ing his own frequency with no customers.

italian operators have been very lucky
because, with such propagation, many
North Europeans were not abie to copy
Heard. Most of the contacts have been
made on 20, a few on 15, and very few on
10. 40 and 80 have bean dominated by CW
with few contacts on S5B.

RADIO IN ITALY

The national body for amateur radio in
ltaly is the Associazione Radioamatori
Itatiani, or ARI. It has an elected council of
8 members in charge for a term of 3 years.

The first honorary president was
Guglielmo Marconi. Today, the council
consists of a president, a vice-president, a
secratary, and five other members. Others
who play important roles are the various
managers, one for each kind of activity:
DX, VHF, Awards, RTTY, QRP, ATV, 88TV,
SWL, Repeaters, Reciprocity, etc. | will
report on the above topics in the tuture.

The official monthly magazine, Radio-
Rivista (it means Radiomagazine), also
known as AR, is somewhat in between
CQ. 73, and QST. Like QST, RR gives am-
ple reporting on League activities like
meetings, division activities, hamfests,
and others, As 73 and CQ, It widely covers
DX, awards, new rigs, and antennas.

The magazine has changed substantial-
ly during the last months with the new
managemenl of two professional journal-
ists: Nax Di Marco I2DMK and Angeilo
Pinasi I2PKF, who is also the DX editor.
The new formal of RadioRivista resem-
bles Time and consists of about 120
pages, ol which 40 are devoted to adver-
tising. Advertising Is more or less the
same in ltaly as in the States, but there are
no toll-frea lines and prices are never men-
tioned In the newspaper. Dealers do not
like to compete oo much against each
other {the market is relatively smail); they
do prefer to sgueeze the customers.

The total number of hams in Haly is
around 24,000, and 50% of them are
members of ARIL. The cost of membership
is 38,000 lire (about $27.00), which in-
cludes the handling ol incoming and
outgoing QSLs without other costs and
without any limit in quantity (| personally
send 6,000-7,000 cards per year). To top It
oft, an antenna insurance policy and
some other small additional benefits are
included in the fee.

In our country, we are very proud of the
fact that the first radio amateur (as he
liked to call himself), G. Marconi, was
italian. I it happens that you work
IYAFGM, you will be Interested to know
that this club station is transmitting from
the same room Marconi used to make his
experiments! And to your surprise, if you
visit the Manhattan World Trade Centar,
on oneé ol the observation decks of “The
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World at Your Feet,” you will find: “The
radio—an American invention™!

‘'l

MALTA

C. A. Fenech SHTAQ
35 Main Street
Artard

Malta

THE MALTESE ISLANDS

The Maltese Islands, consisting of
Maita, Gozo, Comino, and two other
small, uninhabited islands, are situated in
the middle of the Mediterranean Sea
about 93 km south of Siclly and 288 km
from North Africa. The total area is 3156
square kilometers, with Maita having ap-
proximately 246 of them. The longest dis-
tance in Malta southeast to northwest is
about 272 kms, and the widest east/west
distance is about 14 4 km. The population
of Malta is 320,000. Valletia is the capital
city of Malta. The main seaport is the
Grand Harbour at Valletta, which is sur-
rounded with magnificent bastions re-
cailing great historical moments In the
history of the Maitese Islands. The only
airport is situated at Luga, about 6.25 km
from the capital city.

Malta boasts of a very temperate cli-
mate. There is no snow, fog, or frost. Rain
falls only during short periods, usually
between Octocber and April, averaging
about 55.8 cm in a whole year.

On such a small island as Maita, there
are about 150 licensed amateurs, of which
only about 80 are active. The two types of
licenses issued consist of License A and
License B. Holders of the A license must
pass an examination in radio theory and
operating procedure and a Morse test of
12 words per minute. Holders of such a
license are allowed 1o operate on all
bands with 150 W dc input (10 W on 1.8
MHz). License B holders also have to pass
the theoretical examination but do not
need to sit for a Morse lest. Holders ol
such a license are allowed to operate only
on VHF, L.e., from 144 MHz upwards. The
foliowing are the callsigns issued in the
Maltese Islands: 9H1 followed by one or
more letters denotes a category A license
holder. 9H5 followed by one or more let-
ters denotes a category B license holder.
9H4 followed by one or more letters de-
notes a category A license holder living in
Gozo. 9H3 followed by one or more letters
denotes a category A license issued to a
visitor who comes to Malta for a short
period. (There are no licensed radio am-
ateurs on the Isiand of Comino.)

A license to set up an amateur radio sta-
tion in Malta cosis three Maiia pounds
(about $1.20), renewable every year. Such
a license is not transferable.

The Malta Amateur Radio League
(MARL) is the society that represents the
majority of radio amateurs in Malta. It has
IARU recognition and is affiliated with the
ARRL and the RSGB. The club is situated
at The Parochial Centre, Attard, and the
official address is Malta Amateur Radio
League, PO Box 575, Valletta, Malla.
Meetings for members are held every
Tuesday and Thursday evenings and
every Sunday morning. Courses, free of
charge, are also given for those members
who would like to obtain a license. The so-
ciety also runs a very efficient QSL
Bureau.

How To Apply

Following are the requirements to apply
for permission to establish and use an
amateur (sound) station; applications

should be made to: The Chief Inspector of
Wireless Telegraphy, Castilie, Vailetta,
Malta, Europe, and should include:
A.1. Name of applicant (with full Christian
names)
A.2. Date and place of birth
A.3. Home address
A4, Detalls of occupation
A.5. Telephone number
A.B. Citizenship and passport number
A7. Father's name
A B. Mother's name and malden surname
AS. Address of where the amateur station
is to be set up
A.10. Duration of stay in Maita (from. ..
to...)
A_11. Qualifications (amateur licensa);
copy of current license is to accompany
the application
B.1. Transmitter(s). Type, classies) of
emission, power, frequency coverage, etc.
Circuit diagram to be enclosed with the
application. (Maximum dc power energiz-
ing the final stages or any device energiz-
ing the aerial shall not exceed 150 Watts.
Hand portable equipment is not allowed.
Mobile operation is likewise not permit-
ted.)
C.1. Receivers. Types, modes of opera-
tion, frequency coverage, etc.
D.1. Detalls of any other aquipment
E.1. A declaration by applicant that (s}he
will adhere to all the conditions of the
radio amateurs in Malta

Applications for such a license should
be made at least 3 months in advance of
arrival on the isiand.

SWEDEN

Rune Wande SMOCOP
Frejavagen 10

5-155 00 Nykvam
Sweden

Rainer Martinsson SM2DMU
Sikea 3178

9715 00 Robertsfors

Sweden

SCANDINAVIAN HORIZON

The amateur radio worild Is divided into
three regions. Europe, Africa, and parts of
Asia belong to Region 1, North and South
America belong to Region 2, and South-
east Asia, Australia, and the South Pacit-
ic belong to Region 3. Region 2 has the
most favorable frequency allocations
compared to the two others. In Reglon 1,
the amateur bands 50 MHz and 220 MHz
are assigned to other services. The
160-meter band was, with a few excep-
tions, not assigned to hams until 1882,
and we are still restricted to just a few kHz
and limited power up to maximum 10 W in-
put. Both tha B0- and 40-meter ham bands
are 200 kHz wider in Region 2 (America)
than in Region 1 (Europe/Africa).

LICENSING IN SWEDEN

The Swedish Amateur Regulations
were revised during 1982. Generally
speaking, these put tighter restrictions on
the hams, which is unfortunate. For exam-
ple, Swedish hams initially were forbid-
den to participate in satellite communica-
tions on the 432-MHz band. We still are
strictly forbidden to operate on the
21-MHz band if we may interfere with
radio and TV broadcasts when the al-
fected receiver has an i-! with this fre-
quency or a harmonic thereof. Further-
more, we ware told that having a transmit-
ter capable of transmitting outside the
ham bands was illegal aftter October 1,
1982. This made all commercially-
marketed ham rigs lllegal at once! Prac-

tically all equipment has some overiap-
ping, and a rule like this will oniy degrade
the respect for regulations.

SSA, the Swedish amateur radio
league, is trying to negotiate with the
authorities, and the restriction on 432
MHz for satellite communications has
been lifted.

Since the early 70s, Sweden has had
tour classes of ham licenses. The fourth
class we got ten years ago was a Techni-
cal class for VHF with no Morse code re-
quirement.

Looking at the license class structure
in Sweden (see the lable) makes one
wonder why there are four classes when
the difference is so small. In fact, most
countries have only two classes, a Novice
class and a General class. Basically, the
requirements for achieving a license In
various countries is much the same. The
most common code speed lor the highest
license class is 12 wpm (60 characters a
minute). Sweden with 16 wpm and the US
with 20 wpm are two exceptions. The writ-
ten exam covers about the same but is of
course structured according to the dil-
ferent classes in each case.

LOW INCENTIVES

There used to be a gain in privileges by
upgrading in Sweden. During the last dec-
ades, the diffarence has become less ob-
vious and there is not much of an incen-
tive any more, aspecially since the recent
change increasing the power levels for
class B licensees from 75 W to 250 W and
class C from 10 W to 100 W without giving
the class A anything new. The concem for
TVI/IRFI has been the major reason for keep-
ing the old 500 Watts input as maximum,

In the late 508, when | got started, | had
to wait Ll | turned 16 before | could try for
my Novice tickel. This gave me 15 kHz on
the 40m band CW (7035-7050 kHz) with 5 W
input crystal-controlied. Much the same
as your Novice ticket, but we sure envied
your 75 Watts. Ours was not renewable
either, and we had to upgrade before turn-
ing 19 or find something else to do. (This
limit has aiso been changed.) The code
speed was and is still 8 wpm for class C.

NOVICES IN FINLAND

| never forget those days when the
Movices in Finland always did beat me
with their marvelous 15 Watts. When an
OH ham popped up on my crystal frequen-
cy, he usually stayed there for about two
weeks. That was the time it took him to
work the 250 QS0s required before he
could upgrade. It did not take many days
until there was a new one with the same
crystal on “my" frequency for another two
weeks. | had to work one year before |
could upgrade and "'go vfo."

OTHER NORDIC COUNTRIES

Finland and Norway have two classes
of license, a Novice and a General, while
Denmark has four classes structured the
same way as the Swedish system. Their
age limits differ, though, starting with
13-year-old Novices. Finland does not
have age limits as the other countries.
Hams in OH-land can use up 1o 600 W out-
put which can be compared with 600 W in-
put for the Norwegians. The Norwegians
are even prohibited from owning a trans-
mitter capable of more than that limited
dc power. Denmark and Sweden have an
upper limit of 500 W dc input. Another
peculiarity | have found is that in Norway
you have to identify with your calisign
every 5 minutes. Most countries have
followed the 10-minute recommendation
made by the ITU.

WARC BANDS
Denmark has opened all the three new
bands for thelr hams. This, of course, also
includes OY, the Faroe Islands. Norway
was also heard on 10 MHz right away on
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Includes: ®0.3 LV Rcvr. 8 Pole IF Filter
® Crystals—high stability .0005%
® Local Mic
® Your Call programmed into IDer
® Provision for Auto-Switchover to Btry. Pwr.
@ High stability TX Oscillator/Oven on UHF unit
® 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 30/40 Wt. Transmitter are the
only “built-in”" options available, but Autopatch, Remote
Control, and other equipment can be connected via the
rear panel jack.)
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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 (15WL.): 2M or 220MHz, $999.95 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.

w, larger plant! Thanks for
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~See List of Advertisers on page 114
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Class of Minimum Modes of Max. Power Amateur
License Age Operation Input Bands
A 17 All 500 W All
B 16 CW. RTTY 250 W All
On 28 MHz
and above,
also phone
A 14 CW, ATTY 100 W All but 20
On 28 MHz meters
and above,
also phone
T 17 Al T5W 1424 MHz
and above

License class slructure in Sweden.

January 1, 1982, when that band could be
opaned for the first time. Finland has had
operating privileges on 160 meters for
yaars. 11 is still unknown when we in Swe-
den may get any of the new WARC bands,
and the 15 kHz we got on April 1, 1882, on
160m are only opened on a trial basis and
“can be revoked immediately if other ser-
vices are interfared with or it there are pul
forward any objections internationally of
fundamental nature against these trans-
missions.” Our power limit for this band is
10 W input, only CW (class A1A).

CODE-FREE LICENSE

A possible code-tree license in the US
has been discussed a lot lately. We got
such a license len years ago—the so-
called T license (T for Technical). The idea
was to give CBers a chance to get into
ham radio without having to put in that ex-
tra effort required to learn the code to
start with. It was obvious that lots of peo-
ple got into CB because of some interest
in radioc communication as a hobby and
not 1o use CB as it originally was intended
to be used.The hope was that these peo-
ple would get a deeper interest in amateur
radio and upgrade, and the national ama-
teur league accepted this new license.

Many became genuinely interested and
eventually upgraded, bu! a majority 2f
these people stay on 2-meter FM and this
15 and continues 1o be their only expen-
ence in the wide field of ham radio. The
most unfortunate thing, In my personal
opinion , isthat many of these T licensees
degrade themsealves by indicating a feel-
ing of inferiority because of not mastering
the code. This, however, is apparently not
enough 1o make them go through the el-
fort required by everyone for learning this
skill. In some cases, this fact has pro-
duced an unnecessary strain between
groups of hams which is difficult 10 avoid.

A summary of our ten years' experience
with a code-free VHF license is that the
swedish ham population has grown con-
siderably. There are now almost half as
many T licensees as class-A licensees.
About 90 percent of all new licenses
issued are class T. Some of them are in-
deed technical people, but most of them
slay strictly on 2-meter FM,

You have probably heard 3 or 4 differemt
Swedish prefixes on the air. Most com-
mon is SM, which is granted to all persons
passing the exams. SK is a club station
either in a ham club or from a school.
These siations are run on a voluntary ba-
sis, and two amateurs having the highest
level of certificate are responsible for all
trattic from such a station. You will find a
lot of SK stations on the air when the ma-
jor contests are on. 5L is the prefix of sta-
tlons belonging 1o the Swedish defense
forces, These are manned by lrainees or
amateurs doing their national service.

The tourth and most rare prefix is SJ,
which is held by one station, SJOWL, situ-
ated in Morokulien—an imaginary coun-
try on the border of Sweden and Norway,
This “country” was founded during a ra-
dio show in the middle of the 1950s. There
is a nice hut at the disposal of any visitor,
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and a licensed amateur can have a choice
between using SJIWL or LG5LG. The sla-
tion is equipped with gear covering all HF
bands as well as 144 and 432 MHz

Sweden is divided into 8 districts and a
ham must change the number in his prefix
if he moves lrom one district 1o another.
The suffix is the same and nowadays lost
calls are not given to a new amateur for a
long time.

BAHRAIN

lan Cable AS2BW
PO Box 22381
Muharrag
Bahrain

The third biannual Middle East Com-
munications Exhibition (MECOM) took
place in Bahrain, February 7-10, and as
usual, ARAB (Amateur Radio Assoclation
Bahraln) was there. We operated speclal-
event station AS9A on the HF bands dur-
ing the hours that the exhibition was
open, with somewhat disappointing re-
sults in terms of QSOs made. Unfor-
tunately, the move from the original tem-
porary exhibition site to the new perma-
nent one at the Central Market was not
without its problems. In the radio receiv-
ing sense, the new location is extremely
noisy, with an S7 noise level common-
place on the HF bands; we assume the
power line radiated. It didn't help that the
tower exhibitor, whose products we had
hoped to use to hold up the AJ9A antenna,
was localed so far away from our stand
that we would have needed a second
morigage to fund the purchase of feeder
cable! The best that we were able to
manage under the circumsiances was a
trapped multiband vertical on the roof of
the building with an swr on the feedline
low enough nol to cause any problems.
Qur apologies to those who called loud
and long and didn't make it through the
noise.

Amateur radio visitors to the ARAB stand
at MECOM included stations licensed by
the administrations of A71, DL, EA, G, HZ,
K/W, OD5, OZ, SV, VE, 5B4, and 9K2. We
even had to drag some of the exhibitors,
who were also amateurs, away from their
own stands in order to sign in at ours.

Also present whilst MECOM was in
progress were Lloyd and Iris Colvin
WEBKG/WBQL, tresh from their exploits in
AT1. We were more than somewhat startied
when they emerged from the Airpor
Customs Hall complete with transceiver
and amplifier on their own suitcase wheels!
Regrettably, that was when good luck
deserted them; no license was forthcom-
ing. Our Association president, the Minister
of information, was willing to license, but
the Security and Intelligence Service of the
Ministry of the Interior said no.

Our 2-meter repeater, AS2RP, 145,150

MHz in, 145.750 MHz out, 1750-Hz tone-
burst access, has recenlly undergone a
retrofit involving the installation of a
higher gain antenna. All of the previously
marginal scratchy signals are now fully
quieting. Maritime mobiles in the Gulf are
welcome to make use of the repeater;
there normally is activity at around 1830
local time. Future plans are to move the
repeater from its present site atop the Na-
tional Bank of Bahrain to the Gulf Hotel,
which will effectively remave it from the
downtown repeater ral race, Theare is ab-
solutely no truth in the rumor that we
leaned on Ted AB2CE in order lo parsuade
him to move from the Ramada Inn to the
Gult Hotel—but every littla bit of in-
fluence heips!

QOur 28 245 IBP beacon, A92C, has been
running recently on the tribander at the
clubhouse excepl, of course, when the
club station is in action. The replacement
meter switch for the club's FT-101E has
recently become available, so we will be
able to tune up on the meter rather than by
maximum smoke, Next project looks like
a 2-meter beacon—we have avallable a
Communicator IV which should be capa-
bie of generating the requisite amount of
rf and the old repeater antenna to radiate
it.

As the springtime propagation picks
up, perhaps both AS2BE and AS2BW can
be persuaded 1o devoie time 1o 20 meters
rather than to thelr respective computers.
Let's wait and see what happens!

ISRAEL

Ron Gang 424MK

Kibbutz Urim

Negev Mobile Post Office
85530

Israed

Greetings from lIsrael to all readers of
73. This is to keep you informed on what's
happening in amateur radio In Israel. I'll
be delighted to answer any questions you
have pertaining to the ham scene here, so
don't hesitate to drop me a line.

It you're active on the HF bands, then
it's likely that you've already heard and
possibly worked some of us. We number
just a touch over a thousand licensed sta-
tions at this time, with the prelixes 4X4,
474 and 4X6, this being the arder In which
these callsigns were issued. The suffixes
are two letters with the exception of
Movices who have a three-letter suffix
beginning with N, the N being dropped
upon receiving a higher grade of license.

The Novice, or Grade C license, is the
easiest to get. You need six words a min-
ute in Morse, an elementary knowledge of
electrical laws similar to that needed for
the US exam, and a basic grasp of Q sig-
nals, operating procedure, and radio regu-
lations. With this license, which, by the
way, I8 renewable, you're permitled tha
use of crystal-controlied CW transmitters
of ten Watts input from 7.065 to 7.085 MHz
and 21.100 to 21.150 MHz.

The Grade B license is comparable in
scope to the General class in the States
as far as theory is concerned. Here the
Morse code requirement is 12 words per
minute, and the licensee can then use up
to 200 Watts input on all modes and bands
with the exception of 160 melers and the
three new WARC bands, whare power in-
put and frequency range are somewhat
limited.

After holding the Grade B license for at
least a year, one may thean go on to take

the Grade A test. You have to copy codeat
sixteen words a minute, and the theory ex-
am is oral. Although this tes! is supposed-
ly on a higher level than that of the B ex-
am, many report it to be easier since it
iIsn‘t written and there is a rapport with the
examiner, Besides being able to run a
kKilowatt input on all but the 160-metar and
WARC bands, the holder of this license
may receive authorization to connect a
phone patch 1o his station or let others
use his aguipment under his own direct
control.

Examinations take place twice yearly—
in the spring and In the fall, There Is a
higher fallure rate hera than in the US, but
this is probably due to the form in which
thesa examinations are given. The code
must be written down solidly in Latin let-
ters—a difficult task lor native Hebrew
speakers used to a different script. The
exam questions are different sach time
and require a written answer—no multiple
choice, and Dick Bash or his Israeli equiv-
alent has yel to appear here.

However, if you already hold a foreign
license similar in requirements to either
the Grade A or B tickets, you will be ex-
empted from the above ordeal. And the
reciprocal licensing here is quite liberal.

How does a visitor 10 Israel go about
getting on the air? He simply appears at
the office of the Ministry of Communica-
tions on the tenth floor of The Shalom
Tower on Ahad Ha'am Street, downtown
Tel Aviv's highest building. (It really isn't
all that high, but it's all we've got!) He
presents his valid license, not a pholo-
copy, and will be granted on the spot, free
of charge, a reciprocal license. I've heard
American, Canadian. South American,
European, and South African callsigns on
our repeaters, so it's a fairly easy pro-
cedure, Office hours of the Ministry are
9:00 am to 1:.00 pm, Sundays through
Thursdays, and the phone number Is
{03)510278.

interested in working Israel? Your best
bet is on 10, 15, or 20 meters, depending
on propagation. These bands are where
the local hams are most active, especially
on SSB, but there are fellows on the other
bands and modes as well. Ricki dX4NJ isa
160-meter enthusiast, and this winter has
improved his antenna farm and has made
guite a tew OS0s with stateside stations
both on SSB and CW. David 4X4VL has
been cracking out a lot of DX OSOs on 40
meters with his deita loop, and Dov 4X4DX
has been cooking up a storm on B0. | get
on 10 MHz from time to time myself, and
there are many others. Bear in mind that
Israel is two hours ahead of Greenwlich
Mean Time, and that we are on the East-
ern Mediterranean, so if you're hearing
Greek or Italian stations, there's a good
chance a 4X or 4Z station is sandwiched
somewhere in between the ORM.

Our national organization is the Israel
Amateur Radio Club, presenily consisting
of some 700 members including SWLs.
The club takes care of in- and outgoing
QSL bureaus, publications, VHF and UHF
repealers, liaison with the Ministry of
Communications, special events and fielg
days, and the fransmission of weekly
bulletins. In the near future, the IARC
hopes to sel up beacons both on ten
meters and VHF. All the officials and
helpers in the club are voluntary, so we do
have our ups and downs. After a low
period, In the last few years our QSL
bureaus have really picked up and we've
received many compliments from abroad.

There is certainly a lot more to tell you,
such as the awards offered, special
events, the VHF and repeater scene, DX-
ing in this part of the world, amateurs of
note here, etc., but I'll leave that for
another time.



Great Minds Think Alike.

Hertz . . . Marconi. . . Armstrong. . . they all would have read 73. Why?

Great pioneers get their ideas from great pioneering articles. Armstrong read detailed
accounts of Marconi's Cornwall to St. Johns transmission. Marconi was inspired by an
article about the experiments of the late Heinrich Hertz. And Hertz was guided in
his experiments by the theories of the English mathematician Maxwell. e

Throughout its 22-year history, 73 has been a leader in the field of ra- E
dio communications, publishing more articles that helped to pioneer
new areas of amateur radio than any other ham magazine. Articles
on single sideband, solid state, repeaters, narrow band ‘
communications, satellites. . . the list goes on and on.

Today, the spirit of the pioneer lives on in each
and every issue of 73.
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help you be the best ham you can be.

And who knows? Maybe the pioneering arti-
cles in 73 will inspire you to heights you never
thought you could achieve. . .right up there
with Hertz, Marconi, and Armstrong.
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Amateur Radio's
Technical Jmmat

F o Amateur Radio’s
# & Technical Journal

1-800-258-5473.

Be a pioneer.
Subscribe to 73.

YES' I want to be a pioneer. Send me 12 issues
* of 73 for only $19.97. ZEREIENEesue

Check MC VISA AE BILL ME

Card #
Interbank # Exp. Date
Signature
Name
Address
City State Zip

73: Amateur Radio’'s Technical Journal 336R6
Subscription Dept., P.O. Box 931, Farmingdale NY 11737

Your first issue will ammive in 6 to 8 weeks.
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. N COPl 4 $149.95
e 0OT* pOW e
BUTTERNUT H[ Z — — APl ELECTRONICS
: PO. Box 4532
"
ELECT FIQNICS ——c Las Vegas, Nevada 89106
COMPANY - _ (702) 386-7029
7 "':"” o, 5 2300 MHz Amateur Downconverter »213
e | Unequaled in performance at any price.
* 55 + db system gain. * Highly sensitive for very weak signal
* Special image rejection circuitry reception.
gives additional 3 db improvement e Tunes 2000 to 2500 MHz.
over other designs. * 120° low noise amplifier in front end.
* Unique temperature compensation e Complete with power supply, cables
circuit gives high stability. and mast mount.

*Hi Zoot = total absolute ultimate performance

5 The Cocde Reade I".=
| That Sends

"B SRR em A L S s T e 1 TR e (RO

suggested price $299.95
All in one package—CW, RTTY, ASCII send/receive and

hard copy capability for under $300 Unbelievable, but I

true! Again, Kantronics puts all the features you want

in a single unit: The Kantronics Mini-Terminal.m

pius - et Dutperforms all 4- and

t comparabie size. Thousands I You send CW with your key or keyboard, and the Mini-

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

A complete code reader and RTTY terminal, with
printer compatability all in one package only

2V2"x5"x5%". Get all you can for your dollar; get the

e Kantronics Mini-Terminal
§ _ See your local Kantronics dealer, or contact
s T K Kantronics
ELECTRONICS (913) 842-7745 1202E. 23rd Lawrence, Kansas 66044
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11989 East Lansing Road -
Durand, Ml 48425 Brl“gs you the

(517) 288-2789 Breakthrough!
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Build the Weather-Grabber

Don’t know why there’s no sun up in the sky?
With this simple converter, you can listen to

National Weather Service forecasts

on your 2-meter rig and find out.

N1ll received an extra $50 for this Home-Brew | Contest Honorable-Mention entry.—Eds.

Paul M. Danzer N1
2 Dawn Road
Norwalxk C 1 06851

D oes it look like rain? As
you drive along, you
can find out by switching in
a converter and tuning your

two-meter FM rig to receive
the continuous broadcasts

of the National Weather Ser-
vice. In 1981 there were al-
most 100 stations scattered
throughout the US and addi-
tional stations in Canada
providing weather informa-
tion 24 hours a day. The us-
ual transmitter frequencies
of these stations are 165.40
and 16555 MHz. Two FETs
serve to convert these fre-

i
MIXER

— ouTPut
ca L2

INPUT L C1 g
i I g2 Local
= CRI OECILLATOR

|

|

ca iLd

Fig. 1. Block diagram of converter.

CRI

> b i
"'.pr
o outrut | (Nows
o

Fffl
INPGT Ls 1-10pF

quencies to two frequencies
of your choice in the 1444t0-
148-MHz band.

How It Works

Referring to the block di-
agram in Fig. 1, Q1 is a dual-
gate FET working as a mix-
er, with L1 and C1 tuned to
the weather frequency. The
output of the mixer is se-
lected by L2/C4 and is with-
in the 144-to-148-MHz range
of your 2-meter rig. Q2 is
also a dual-gate FET, but in
a circuit which acts as both
an oscillator and a multipli-
er. Its frequency is set by
crystal CR1. If you compare
the two weather frequencies
with the limits of the two-
meter band (162.55—148=
14.55; 162.40—144=18.40),

LOCAL DSCILLATOR

4D&TS

ALL RESISTORS /4 W

LI, LZ, L!l LE, E’it CRI-SEE TEXT G -1
Qi, 02 BOTTOM VIEW
ALL CAPS 25V MINIMUM G2 b
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Fig. 2. Converter schematic,

you can see that for a syn-
thesized rig, any oscillator
frequency in the range of
14.55 to 18.40 MHz will al-
low vyou to receive both
weather frequencies.

The oscillator is both an
oscillator and a multiplier
(9 and L4 are tuned to the
14-10-18-MHz range. You
can use either a fundamen-
tal crystal in this range, a
crystal at half this frequen-
cy, or a crystal at one-third
this frequency.

It you happen to have a
crystal in this frequency
range, the oscillator oper-
ates as a straight-through
circuit. Alternately, if you
are the owner of an old two-
meter or six-meter rig,
perhaps you might have
some 8-MHz crystals. They
will operate fine with the
oscillator acting as a dou-
bler. Your third choice is an
overtone crystal which s
actually one-third this tfre-
quency. In any case, try
what you have. Just make
the subtraction and hope-
fully the two-meter output
will not fall on the same fre-
quency as the local 500-
Watt repeater, in which
case you might have some
teedthrough ot hams on top
of the weather

Circuit Design Details

Many hams, including



myself, firmly believe in
starting with an existing cir-
cuit rather than starting
from scratch. If you would
like to get into the details of
the selt-biased mixer used
here, you can start with the
ARRL Electronic Data Book.
You might also want to
glance at the popular two-
meter preamp in the UHF/
VHF receiving section of
the ARRL Radio Amateur’s
Handbook.

The schematic of the con-
verter 1s shown in Fig. 2
Both Q1 and Q2 are dual-
gate FETs of the 3N211 or
4067 3 variety. Radio Shack
sells them wunder part
number 276-2045. Ildeally,
miniature trimmer caps C1
and C4 should be varniable
from 1 to 10 pF, but either
the Jameco Electronics TC
28 (2 to 8 pF) or the Calec-
tro A1-245(1 to 7 pF)will do.

L1 s three turns of a
tinned number 20 wire
wound on a Yi-inch rod.

After winding, remove the
rod. Space the turns so that
L1 is about 1 inchlong. L2 is
also wound on a “2-inch rod
and consists of 3 turns with-
out any tap. It is spaced to
be about 1% inches long.
L3 is a commercially wound
coil. Any value of 10 uH or
more will do (Radio Shack
273101). If you want to
wind your own, take a 100k,
1-Watt resistor and wind 3
or 4 layers of number 30
wire over it. Neatness does
not count in this case!

The oscillator is charac-
terized as a “parallel mode
Miller oscillator” in an ex-
cellent survey ot oscillators
by VK2ZTB, published in
the March, 1976, issue of
Ham Radio Magazine. C9
and L4 resonate in the range
of 14 to 18 MHz. | used a
T50-2 core with 12 turns of
number 24 wire in parallel
with a 6- to 70-pF variable
(Jameco TC 6-70). You can
use whatever you have as
long as it resonates at the
proper frequency range.
Just be careful that it is not
tuned to 7 to 9 MHz or
some other related set of
frequencies.

Construction

A tracing of the layout
used is shown in Fig. 3.
Before you make the board,
note that the entire board
remains covered with cop-
perclad. The lines shown
are the only areas of bare
board. Each of the copper
lands is surrounded by a
thin line of bare board. Out-
side of these areas, the re-
maining board is covered
with copper and acts as the
ground plane.

The prototype board for
this circuit was made by
first taking a section of bare
printed circuit board and
carefully shining it and
cleaning 1t using soap and
steel wool. After drying, the
entire board was covered
with a single layer of mask-
ing tape. The edges of the
masking tape strips were
slightly overlapped and
pressed down firmly.

A piece ot carbon paper
was cut to slightly over the
size of the board and
placed, carbon side down,
on the masking tape. The
excess carbon paper is bent
over the back of the board
and held in place with addi-
tional tape. A copy of the
layout i1s now placed on top
of the masking tape. With a
hard pencil or ball-point
pen the layout is copied on-
to the masking tape by trac-
ing over it on the top sheet.

When you remove the
layout paper and the carbon
paper, you should end up
with a “carbon copy” of the
layout on the masking tape.
With an X-acto® knife, cut
away a thin strip (perhaps
1/16 to 1/32 inch thick) over
each of the lines. When
finished, you end with the
layout in bare copper and
the entire rest of the board
covered with masking tape.

Now you have two op-
tions. Either immerse the
board in etching solution
and etch until all of the ex-
posed copper disappears,
or use a miniature hand
grinder and grind away this
exposed copper.

“KEEP IN TUNE WITH THE WORLD”

**TECHNICAL ASSIS
TANCE BY F.C.C. LI
CENSED TECHNI-
CIANS USING THE
FINEST TEST &
ALIGNMENT

EQUIPMENT

AVAILABLE: |' m

**PRODUCTS AVAILABLE:

=*QSK keying
=VOX

* Power supplies—[memory keep alive]

*All above circults for solid state equipment

manufactured by - 159

Sexc

. ONANAN I AT KOS
einstaliation of custom circuits 12322 Madonna Dr. Lansing, Michigan 48917

*modifications

The layout and compo-
nent placement in Fig. 3 is
shown from the copper
side, but note that all com-
ponents except the wvari-
able caps are placed on
the other (bare board) side.
Before drilling the holes
which connect the bulk of
the components from one
of the isolated copper
pads to the ground plane,
check the size. You may
want to move the hole in
the ground plane in or out
to fit the exact component
length you are using.

Tuning and Testing

After checking your con-
struction job ftor solder
bridges, missing or incor-
rect component placement,
and cold solder joints,
recheck that the FETs are
correctly oriented, Remove
crystal CR1 and install the
converter between your rig
and antenna. Apply power
and tune your rig to a local
repeater. When the repeat-
er i1s transmitting, vyou
should get some gain
through the converter.
Tune C4 for maximum sig-
nal. You may have to place
a 5- or 10-pF cap across C1
to resonate the input to the
144-MHz band from its nor-
mal 162-MHz resonance.

Caution: Do not go key
down and transmit. There
might be a tendency to
press the PTT button on
your rig to bring up the
repeater. If you do, Q1 will
probably go up in a tiny
puff of smoke and vyou

(517) 627-2650 (8 am-5pm)  Geflf N6CE |
(517) 627-2879 (6-10 me; (EST) EI

might damage the finals in
your rig.

Assuming you get some
gain out of the circuit,
remove the padder cap
across C1 (if vou used it)
and restore CR1 into the cir-
cuit. Check the output of
the local oscillator to make
sure it i1s in the 14-to-18-
MHz range. You might do
this with a high-impedance
sCope, 4 counier, or 'a
general-coverage receiver.

It you use a general-cov-
erage receiver, tune it from
6 MHz to 30 MHz and make
sure that the strongest out-
put detected is in the
14-18-MHz range. A grid-dip
meter can also be used by
wrapping one turn of wire
around the core and around
the coil of the GDO. Again
check that the strongest
output is in the proper fre-
quency range.

The last step in check-
out is to once more make
the subtraction: weather
frequency — your oscilla-
tor frequency=rig fre-
quency. Tune your rig to
the proper frequency and
there should be the weath-
er station. Gently peak all
variable caps and you are
in business.

Installation

The weather converter is
simply placed between the
rig and the antenna. Power
of 9 to 12 volts will do;
however, if you decide to
