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ICOM 2-Meter Mobile

Now ICOM offers the best
choices in compact 2-meter
FM mobiles...the IC-27H
45-watt compact and the
IC-27A 25-watt ultra com-
pact mobile.

Size. The ICOM IC-27A
and 1C-27H measure only
5" x 12" Hx7"D(IC-27H is
9" deep).

Easy to Operate. Even
though the IC-27Aand1C-27H
are the smallest mobiles they
have large operating knobs
which are easy to use in the
mobile environment.

32 PL Frequencles. The
compacts come ready to go

C-27
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Compact Size
No Compromise

with 32 PL frequencies.

Internal Speaker. The
compacts feature an internal
speaker which allows the
mobiles to be mounted in
a variety of
compact
locations.

Internal
Speaker

9 Memories. The compact
mobiles have 9 memories which
will store the receive frequency,
transmit offset, offset direction
and PL tone. All memories are
backed up with a lithium bat-

tery.

Speech Synthesizer. To
verbally announce the receive
frequency, an optionai UT-16
voice synthesizer is available.

Scanning. The ICOM com-
pacts have four scanning sys-
tems...memory sGan, band scan,
program scan and priority scan.
Priority may be a memory or a
VFO channel...and the scan-
ning speed is adjustable.

First in Com

More Features. Other
standard features inciude a
mobile mount, IC-HM23
DTMF mic withup/down scan
and memory scan and intern-
ally adjustable transmit power.

An optional IC-PS45 slim-
line external power supply and
IC-SP10 external speaker are
also available.

See the IC-27A/H compact
mabile transceivers at your
local ICOM dealer. Forsuperb
performance and reliability
your only choice is an ICOM.

Also Available are the
1C-37A 220MHz and IC-47A

440MHz 25 watt compact
mobiles,

ICOM

nications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCU reguiations limiting spurious emistions. 27H1084



Superior Grade General
Coverage Receiver

SALE! CALL FOR PRICE

@ ICOM IC 37A

IC"27A (25W.2M FM)
IC-27H swamem
IC'37A (25W. 220MHz. FM)

IC-47 A 2sw.70cmFm)
CALL FORLOW,LOW PRICE

@ ICOM| |C-735

The Latest in ICOM's Long
Line of HF Transceivers

CALLFORLOW,LOWPRICE

ICOM
IC-3200A

DUAL
BANDER |

Covers

Both €
2 Meters

& 70 cm

LATEST EDFT!ON

ICOM |C-2KL

LINEAR AMPLIFIER

® Auto Band Switching
® Broadbanded
® HF 500 Watt Linear

AT GREAT LOW,LOWPRICES

[€ 5] ICOM
IC-R7000

25 MHz-1300 MHz

NOW TAKING ORDERS
FOR FIRST SHIPMENT

ICOM
IC-1271A

1.2 GHz Transceiver:
The First Full-featured
1240-1300 MHz Transceiver

AT GREATLOW,LOW PRICES

[ 3] ICOM
HAND-HELDS

VHF/UHF

IC-02AT
IC-04AT

IC-2AT
IC-4AT

IC-3AT

QUALIFIED PERSONNEL
FOR IN STORE DEMOS

All Major Brands in Stock Now!

A Al 4
PHOENIX, AZ 85015

1702 W. Camelback Rd.

(602) 242-3515. Bob, KTRDH
East of Hwy. 17

VAN NUYS, CA 91401
6265 Sepulveda Bivd.
(818) 988-2212: Al, Mgr. KEYRA
San Diego Fwy. at Victory Bivd

OAKLAND, CA 94606
2210 Livingston St.,
(415) 534-5757: Don, Mar. NEBIPE
Hwy. 17 to 23rd Ave. Exit

ANAHEIM, CA 82801
2620 W. La Palma
(714) 761-3033, (213) 860-2040

Between Disneyland & Knotts Berry Farm

BURLINGAME, CA 94010
999 Howard Ave.,
(415) 342-5757: George, Mgr. WBGDSY
5 miles south on 101 from SFO

\ﬁ i S
Bob Ferrero WBRJ
President

Jim Rafferty N6RJ
VP So. Calif D
Anaheim Mgr

CALL TOLL FREE (800) 354—6046

Toll free including Alaska & Hawaii. Phone Hrs: 9:30 a.m. to 5:30 p.m. Pacific Time. California and Arizona customers call or visit neares!
store. California and Arizona residents please add sales tax. Prices. specifications. descriptions subject io change withoul notice.

SAN DIEGO, CA 92123
5375 Kearny Villa Rd
{619) 560-4800: Glenn, Mgr. KENA
Hwy. 163 & Claremont Mesa Blvd

==




THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

| » One year warranty.

¢ A patch should work with any

radio. AM, FM, ACSB, relay
switched or synthesized.

e Patch performance should not

be dependent on the T/R speed
of your radio.

* Your patch should sound just
like your home phone.

* There should not be any sam-
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method,
(Did you know that the competi-
tion uses VOX rather than
sampling in their $1000 com-
mercial model?)

* A patch should disconnect
automatically if the number
dialed is busy.

* A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

* A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some-
one may need to report an
emergency!

* A patch should not become er-
ratic when the mobile is noisy.

* You should be able to use a
power amplifier on your base to
extend range.

* You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
quick and effortless interface.

* You should be able to connect
a patch to three points inside
your radio (VOL high side, PTT,
MIC) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set-
tings do not affect the patch.

* A patch should have MOV
lightning protectors.

*Your patch should be made in
the USA where consultation
and factory service are immed-
ately available. (Beware of an
inferior offshore copy of our
former PRIVATE PATCH Il.)

ONLY
PRIVATE PATCH Il
GIVES YOU ALL
OF THE ABOVE

-

PRIVATE PATCH llI

SIMPLEX SEMI-DUPLEX INTERCONNECT

The telephone is the most powerful mode of communications . . .
PRIVATE PATCH Il gives you full use of your home telephone from

your mobile and HT radios!

With only three simple connections to
your base station radio, PRIVATE PATCH
Il will give you more communications
power per dollar than you ever imagined
possible.

Suddenly the utility of your radio is drastically
increased. There are new sounds ... dial tones,
ring tones, CW ID and the sound of voices you

never expected to hear on your mobile or HT

radio! What a convenience!

PRIVATE PATCH Il frees you from member-
ships, cligues and other hassles common to
many repeater autopatches. You can call who
you want, when you want and for as long as
you want. You can even receive your incoming
calls!

VOX ... the right choice!

VOX based phone patches offer many perfor-
mance and operational advantages over the
sampling method. These include operation
through repeaters, compatibility with any
radio, no lost words or syllables, greater range,
smooth audio free of continual noise bursts,
etc., etc.

Most amateurs are not aware that the competi-
tion’s top of the line patch is VOX based. (You
know . . . the $1000 model they enthusiastically
call “our favorite commercial simplex patch”
on page 3 of their SP brochure.)

PRIVATE PATCH Il offers about the same
capability, performance and features as their
top model but is priced closer to their bottom
of the line (SP) model!

So why settle for SP when top of the line costs
little more?

To Learn more about PRIVATE PATCH Ill and the advantages of the VOX concept, call or write for

our four page brochure today!

PARTIAL LIST OF FEATURES

* OPERATES SIMPLEX, THROUGH REPEATERS, OR DUPLEX ON REPEATERS * VOX BASED = TOLL
RESTRICT (Digit counting and programmable first digit lockout) * SECRET CODE DISABLES TOLL
RESTRICT FOR ONE TOLL CALL—Automatic re-arm » AUTOMATIC BUSY SIGNAL DISCONNECT
* CONTROL INTERRUPT TIMER (Maintains positive mobile control) « CW ID When you connect again on
disconnect. Free ID chip. =« SELECTABLE TONE OR PULSE DIALING * MOV LIGHTNING PROTECTORS *
THREE DIGIT ACCESS CODE (e.g. %91) * RINGOUT (Reverse patch) Ringout inhibit if channel busy.

* RESETTABLE THREE MINUTE TIMER » SPARE RELAY POSITION = 115VAC SUPPLY

Options:
FCC approved coupler
12 VDC or 230 VAC power

DEALERS

AMATEUR ELECTRONIC SUPPLY MADISON ELECTRONICS SUPPLY

Milwaukes Wi, Wicklifte Oh, Houston, TX

Oriando FL. Clag ter F

T T T L MIAMI RADIO CENTER CORP
BARRY ELECTRONICS CORP. s
COLES COMMUNICATIONS b LamEcnn, Mianl FL

San Antonio TX H:‘E DISTRIBUTING CORP.
EGE, INC. 1ami FL

Woodbridga, VA PACE ENGINEERING

Tucson AZ

ERICKSON COMMUNICATIONS

Chicagao IL THE HAM STATION
Hm m‘n uu-TLEr E\I'EH-EU'”FE‘ [

Anaheim CA, Burlingame CA TEXAS TOWERS

Oakland CA, Phoesnix AZ. Piano, TX

san Diego CA. Van Nuys CA  1iyT RADIO SALES
HENRY RADIO Robb=nsdale. MM

Los Angeies CA WESTCOM
INTERNATIONAL RADIO San Marcos, CA
SYSTEMS

Miami, FL CANADA:
JUNS ELECTRONICS DOLLARD ELECTRONICS

Culver City CA Vancouver, BC

SKYWAVE RADIO SYSTEMS, LTD.
Burnaby, B.C.

(213) 373-6803

CONNECT
SYSTEMS
INCORPORATED 23731 Madison St., Torrance, CA 90505
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EVER SAY DIE

THERIGHT TO LISTEN

If it weren't such an obvious
sign of our dumb bureaucracy
running amok—giving me even
less confidence in congress than |
already have left—which isn’t
much—this craziness over listen-
ing to the radio would be one heck
of a joke.

Take the million or so people
who’ve bought satellite dishes.
For several years now they've
been rationalizing their listening
to signals intended for cable distri-
bution by telling the rest of us that,
what the hell, if the industry
doesn’t like us buying a system
and tuning in to their satellite
feeds, why don't they encode
them? Fine, | bought that concept.

Now (hold your chair for this
one) the satellite dish owners are
up in arms, bringing suit against
the cable people, trying to force
them notto encode their transmis-

sions. What kind of nut cases do
we have out there? And | certainly
don't put down the lawyers
who've clustered to fight for this
incredibly stupid premise—
they're the only ones who can’t
lose.

Which brings me to the tele-
phone, that revered instrument of
confidentiality—the instrument
the cellular crowd is trying to
make safe for democracy. What a
bunch of guano. Firstly, if you
know anyone who works for The
Phone Company, just ask them
about telephone privacy. There is
no such thing. I've had many tele-
phone people tell me for years
that The Phone Company has al-
ways made it a practice of listen-
ing in randomly to phone calls.
Sure, all these people could be
lying—and so could the under-
ground telephone newsletters
which say the same thing.

Okay, let's say that TPC abso-

"“"We're glad you're interested in the apartment! There's one small

problem, though. . . a 100-foot tower in the back yard!"’
4 73 for Radio Amateurs » May, 1986

lutely doesn’t do any such horrid
thing. Next in line, unless you've
been completely tied up jamming
40-meter service nets for the last
few years, is the fact that much of
the telephone traffic is sent over
microwave links. You also are well
aware that Russia has oddly
enough set up listening points
near many of these links. They
have the technology to not just lis-
ten in to almost any phone call
they want, they could easily
record everything and have a
computer sort through zillions of
calls looking for specific numbers
or key words.

How many years have we been
using cordless phones? Several.
Well, | suppose there are some
people who are so dense that
they don't realize that every word
they say can be heard for a con-
siderable distance by anyone with
even the slightest interest—or
the willingness to waste his time
listening.

So now comes cellular radio
and, surprise of surprises, an-
guish that radio signals aren't pri-
vate. Gee, who would have ever
thought someone could buy a ra-
dio and tune in to radio signals?
Let's make it illegal to make ra-
dios. No, | guess we've got to let
‘'em make 'em, but maybe we can
make it illegal to buy them. How
about making it illegal to use
them? Sure!

So here we go again, rightinto a
legislative mess far beyond any-
thing the simple congressmen in-
volved ever imagined. Okay now,
we've got to prevent people from
listening to cordless phones—that
means we've got to stop people
with broadcast radios from tuning
the high end. Perhaps we can
make it obligatory that every
broadcast radio have a miniature
alarm transmitter which would
trigger automatically when the di-
al is turned to the high end, alert-

Continued on page 10
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...pacesetter in Amateur radio

1S-9405

The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

¢ 100% duty cycle transmitter.
Super efficient cooling system using
special air ducting works with the inter-
r“uz'l heavy-duty power supply to allow
ontinuous transmission at full ,ﬂ_'w—‘r
OUutpul for pe riods exceedi iNg one qle]

e ngh atabmn dual digital VFOs.

I:";‘-‘i -.I' - |Hr:Dg: rpﬁlkj i'rlr_.-u 'i'| J,"lni'_l d—h.Dl
VFO kn b give the 15-94085 a positive
tuning ‘feel”

e Graphic display of operating
features.

Exclusive multi-function LCD sub-
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display panel shows CW VBT, SSB
slope tuning, as well as frequency,
ume
e | ow distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenwood™ sound.

“DX-cellen

~and AT- 940 antenna tuner status.

* Keyboard entry frequency selection.

Operating frequencies may be dire
entered into the TS-940S witho
the VFO knob.

* URM-fighting features.
Remove “rotten QRM" with the SSB
slope tuning, CW VBT, notch filter, AF
tune, and CW pitch controls.

* Built-in FM, plus SSB, CW, AM, FSK.

e Semi or full break-in (QSK) CW.

e 40 memory channels.
Mode and frequency may be stored in
4 groups of 10 ¢ els each.

* Programmabie scanning.

e General coverage receiver.
Tunes from 150 kHz to 30 MHz.

* ] yr. imited warranty

Another Kenwood First!

Optional accessories:

e AT-940 full range (160-10m) auto-

matic antenna tuner = SP-940 external
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T —

CLOEN SRasS 3 SCRol
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Interface IF-232C/IF-10B

speaker with audio filtering ® YG-455C-1
(500 Hz), YG-455CN-1 (250 Hz),
YK-88C-1 (500 Hz) CW filters; YK-88A-1
(6 kHz) AM filter ® VS-1 voice synthesizer
e SO-1 temperature compensated
crystal oscillator ® MC-425S UP/DOWN
hand mic. * MC-60A, MC-80, MC-85
deluxe base station mics. ® PC-1A phone
patch ® TL- 922A linear amplifier

e SM-220 station monitor ® BS-8 pan
display ® SW-200A and SW-2000 SWR
and power meters.
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More TS5-940S information i1s available
from authonzed Kenwood dealers
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TM-201B/s018

Super-compact mobile
transceivers

The TM-201B boasts a powerful 45
watts output, easy-to-operate front
panel controls, and ultra-compact
size. The GaAsFET receiver front
end provides high sensitivity and
wide dynamic range. Receive and
transmit characteristics are tailored
for minimum distortion and excellent
audio quality. Both the TM-201B and
the TM-401B are supplied with a
high-quality external speaker, 16-key
DTMF microphone and mounting
bracket.

e 45 walt output, with HI/LO power switch

(IM-401B has 25 watts output.)5 W low.

e Dual digital VFOs
TM-201B covers 142-149 MHz, includes
certain MARS and CAP frequencies
TM-401B covers 440-450 MHz

¢ 5 memories plus "COM" channel, with
lithium battery back-up

e Programmable, multi-function scanning
» High quality external speaker supplied
* Audible beeper confirms operation

Optional accessories:

e PS-430 power supply

e [U-3 or TU-3A two frequency tone
encoaer

e FC-10 frequency controller

» MC-55 (8-pin) mobile microphone

» SP-40 compact mobile speaker

w5 | VI EE
™ Vet

oo%$¢

45 Affordable Watts!

» SP-50 deluxe mobile speaker

* SW-100A/B SWR/power meters
« SW-200A/B SWR/power meters
e SWT-1 2 m antenna tuner

e SWT-2 70 cm antenna tuner

e PG-2K extra DC cable

e PG-3A DC line noise filter

» MB-201 extra maobile bracket

Optional FC-10 frequency
controller

Convenient control keys for
frequency UP/DOWN, MHz shift,
VFO A/B, and MR (memory recall
or change memory channel).

L

Maore information on the TM-201B/4018B
IS available from authorized dealers.

Wi 8

KENWOOD

ENWOOD

TRIO- KENWC‘GD COMMUNICATIONS

1111 Wesl Walnut Stre &l
Complan f.?..;:l fornia '_Tr"'l 220
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EDITED BY PERRY DONHAM KW10

——

Packet Reprieve

THIRD-PARTY TRAFFIC sent via packet ra-
dio is legal, at least for the time being. Last
month we reported that the Federal Communi-
cations Commission had nixed using auto-for-
warding systems to transmit third-party traffic.
The FCC, in effect deciding that the medium
by which a message is sent is not important,
stated that a control operator must be present
every time a third-party message is passed.
The FCC has granted an ARRL Petition for
Extraordinary Relief which will allow store-
and-forward automatic message handling to
continue until a final decision on the matter is
made later this summer. Specifically, the
waiver allows automatic transmission of third-
party traffic using AX.25 (or compatible) proto-
col on frequencies above 50 MHz. Also, the
FCC warns, ""Control operators. . .capable of
monitoring AX.25 packet transmissions must
be alert to the increased dependency upon
them for monitoring during the period of this
waiver. We call upon them to immediately
make known to the responsible control opera-
tor of a station retransmitting communications
under automatic control any misuse of the
station so that the control operator can take
prompt corrective action."” The FCC will be
watching us closely. Our behavior during this
waiver will undoubtedly be considered when
the commissioners make a final decision on
automatic third-party packet systems.

Big Hit

THIS MONTH'S discussion on the National
Teleconference Radio Net will focus on light-
ning and power surges. Ed Bellamy and Bill
Paulin of Lightning Elimination Associates will
host the program. Charlie Kosman WB2NQV
will also speak on the upcoming ‘‘Hands
Across America'’ project in which six million
people will form a living chain stretching from
coast to coast. Charlie says that 4, 300 hams
are needed to coordinate security and safety
teams. The NTRN will start at 8 p.m. CDST on
May 1, 1986—contact your local repeater gu-
ru to find out which machine in your area will
be connected.

Harry D. Hooton

73's GOOD FRIEND and longtime antenna
expert W6TYH, passed away on Christmas
Day, at the age of 74. Harry loved antennas
and authored numerous articles for 73. He
also wrote the Single. Sideband Book. In a
typical Hooton 73 spectacular, Harry light-
heartedly described how he brought down a
stubborn wire antenna with a couple of blasts
from a 12-gauge shotgun, much to the delight

of the crowd of neighborhood children gath-
ered to “‘help.”” Despite his poor health in the
last few years, Harry continued to “‘round up
the kids" to test antenna designs; when the
antennas worked, he sent us the plans., (If they
didn't, ka-boom.) In the true ham tradition,
Harry's antennas were always a complicated
system of pulleys, buckets of sand, and miles
of wire set up at precise angles. I'm sure he
factored in tree growth, too. We at 73 knew
Harry only through his work, but his articles
didn’t hide his humor and his kind nature. He
wrote several of his last articles for us while
bedridden, and it is only as his key falls silent
that we realize how much we'll miss Harry
Hooton.

CIA Maps

IF YOU'RE NOT SATISFIED with what the
State Deparment has to say about a country,
why not try the CIA? Phil Spotts offers a se-
ries of color “intelligence’’ maps which point
out geographic features, industries, crops,
land utilization, population density, rail lines,
roads, airports, and seaports for the nations of
the world. The maps are $10 apiece—get in
touch with Phil at Best Press Services, PO
Box 27073, Phoenix AZ B5061. Send an SASE
for a list of available maps.

RFI Update

FROM CANADA come more details on the
trial and tribulation of Jack Ravenscroft
VE3SR. Last year Jack was sued by his neigh-
bors, Tim and Dale Houghtby, who claimed
that Jack’s amaleur radio interfered with their
electronic organ and their microwave oven.
The Canadian DOC examined Ravenscroft's
station and pronounced it ‘‘clean.” In court,
the plaintiffs produced a tape of the interfer-
ence caused to their organ—and were sur-
prised to learn that the CW had come from
VE30AI, a ham living about 500 feet away
from the Houghtbys. Also, the microwave
oven that turned on and off of its own accord
was fixed when defective components were
replaced. Ravenscroft's defense centered
around the fact that consumer electronic
equipment is simply not immune to rf interfer-
ence.

Branching Out

FOR YEARS hams have lalked about using
trees as antennas, and some experiments
have shown promising results. Now a West
German radiation expert reports that rf can
adversely affect trees; he claims that radio
waves can decimate forests. The researcher
says that leaves, needles, and branches are

stressed as they act as mini-antennas, and the
stress kills the tree. The foliage also confuses
microwave radiation with sunlight, causing
the tree to think that the middle of a winter
night is the height of a summer day.

TNC Fix

IF YOU OWN a TAPR TNC-2 or an AEA PK-
80, listen up. Both of these models use resis-
tor R98 (4.7k Ohms) to provide a software-
readable input from the modem. SIO IC U22
provides a pulsed output on the same pin that
R98 is connected to; there is a chance that the
state machine's operation will be interfered
with. To fix this, just replace R98 with a 100k-
Ohm resistor.

ACTS Axed

AMSAT’'S HOPED-FOR ride into geosyn-
chronous orbit aboard NASA's ACTS satellite
is a no-go. It looked as if room aboard the new
bird could be made for an OSCAR Phase IV
system, but ACTS Program Manager Dan
Brandel vetoed the plan because the AMSAT
transponder might not be compatible with the
ACTS satellite.

Big Bear Base

LOOK FOR KD@DJ/HR3 in Honduras through
June. The station, located at base camp Big
Bear, near Yoro, is manned by Chief Warrant
Officer Jim Roberson and CWO Don Hayes.
The two are on a road-building training exer-
cise, Operation General Terencio Sierra-86,
and are attached to the Missouri Army Nation-

CWO Jim Roberson operating KDODJ/HR3
near Yoro, Honduras.
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al Guard. Jim is a UH-1 helicopter pilot with
the 135th Engineer Support Group and Don is
the Task Force Maintenance Officer for the
203rd Engineer Battalion. The station is oper-
ated a few hours per day, mainly for stateside
phone patches, on 15, 20, and 75 meters.

Out the Hatch

—

THE SOVIET UNION has replaced the aged
Salyut-7 space station with a new, larger one
called Mir (Peace). After an automatic shake-
down of the orbiter, the first cosmonauts to
occupy the new platform were sent up in a
rare, nationally-televised launch. Itis very like-
ly that the cosmonauts will manually launch
ISKRA 4, a small amateur satellite with an
uplink and downlink in the HF bands. **"Manual
launch’ means that the satellite will be
dumped out through Mir's garbage disposal
system. ISKRA 4 will have a low, circular orbit
that will rapidly decay. Mir is in an eccentric
orbit, 307 by 185 km, and you should be able
to see the space station as it orbits the earth. A
side note: There have been reports of voice
communications from Mir on 143.625 MHz.

F2A Okay

A TEN-METER REPEATER can legally identi-
fy itself using F2A, thanks to a recent amend-
ment to section 97.61a of the amateur rules.
The FCC also changed other sections of Part
97 to indicate F2A authorization wherever F3E
repeaters are allowed. The commission had
apparently forgotten to include the mode
when new emission charts were drawn up. (If
you don't know what all those numbers and
letters mean, send for 73's Genuine FCC
Emission Clarification List—it's free for an
SASE sent to 73 Magazine, WGE Center, Pe-
terborough NH 03458, Attn: Emissions.)

No Way, Lee

LEE SHOBLOM K6ADA has been denied his
request to use portions of the amateur 440-
MHz band for news-gathering. Shoblom had
asked that he be allowed to use amateur fre-
quencies and equipment to send ATV pictures
from remote locations back to his studio, citing
the high cost of commercial gear. The FCC
agreed with the ARRL and others that the
proposal was contrary to the principles of ham
radio.

Gun Jumping

WISHFUL THINKING DEPARTMENT: |
jumped the gun last month, reporting that two
new Soviet satellites, RS-9 and RS-10, had
been successfully launched. The mysterious
telemetry on ten meters, thought to be coming
from the new birds, has been positively identi-
fied as emanating from RS-1. RS-1, which has
been useless for amateur communication for
several years, occasionally pops to life briefly
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when its batteries charge up. The two new
satellites are still undergoing ground tests and
are expected to be launched later this year.

Royal Ham

CONGRATULATIONS to His Majesty King
Hussein JY1 of Jordan and Her Majesty
Queen Noor JY2NH on the birth of their fourth
child, Her Royal Highness Princess Raya
JY2RBH. Speaking of birthdays, 56 Jordani-
an hams worked nearly 56,000 stations during
an on-the-air celebration in honor of HM King
Hussein's 50th. Mohammed Ali Nugrush
JY4YJ cranked out around 800 QSOs a day
for a total log of 11,600 stations, and was
awarded a giant silver trophy for his effort by
His Highness Prince Raad Bin Zeid JY2RZ.

UK on Six

NOW THAT SIX METERS is available in the
United Kingdom, activity is mushrooming
there on 50 MHz. The ARSGB News Bulletin
reports plenty of stations to work, most of
them running CW. Other countries with new
six-meter privileges include Ireland, where 20
special permits have been issued to Class-A
license holders (including EI2W, EISD, and
EI6AS), and Portugal, where CTIWW has a
50-MHz permit and is running 3 Watts.

Beacon Bulletin

A NEW TWO-METER BEACON is now opera-
tional in Iceland. TFBVHF is on 144.939 MHz,
running 40 Watts to a six-element yagi up
about 50 feet. The antenna is pointed roughly
east,

World Notes

JIM SACKEY N9ESM sent us an interesting
package describing “‘Background Notes,” a
publication of the U.S. Department of State.
Each Note is a summary of information about
a single country, such as geography, govern-
ment, and economy. A map of the country is
also included. About 170 Notes are availble at
$1 each ($42 for the entire set), or you may
subscribe to the series for $32 per year. (The
Notes are updated every two years, and a
one-year subscription includes around 60
Notes.) Jim points out that “‘Background
Notes' are a good way to learn more about the
countries we contact on the air. You can get
more information about this publication by
calling the Government Printing Office at
(202)-783-3238.

Hamfest Help

CHRIS SULESKE N4LZG writes with help for
the weary hamfester who wears his faithful HT
on his belt. Concerning the rubber duck an-
tenna: "'First, connect two BNC ninety-degree

angle adapters together. Attach the male end
of this combination to the HT. Attach the fe-
male end to the antenna; you now have a pivot
which angles the antenna downward over the
side of the HT. | find this useful in keeping the
duckie out of my armpit.” Thanks, Chris.

Bar None

THE BIG WINNER in 73's Name That Bar
Contest ("'Fun!,” April, 1986) is Pete
Louzader N1CTV. Pete sent us not one, not
two, but three separate Western Union Mail-
grams, plus electronic mail via CompuServe!
In the first Mailgram, the winning entry, Pete
describes the bar and its environs: “The 73
Bar and Restaraunt is located at 73 New
Street in the Wall Street area of New York City.
New Street runs from Wall Street south to
Beaver Street. . .the street is narrow. . .
about 18 feet curb-to-curb. The sandwich
shop [next door] is The Sandwich Genie at 69
New Street. Also in this area are the Drago
Shoe Repair Shop, the Silver Stars Deli, and
the Beaver Key and Lock Shop."” Pete is the
Director of Facilities Engineering for Automat-
ic Data Processing, Inc., and wins a one-year
subscription to 73 for his sharp eye and dry
throat.

NK6K > Packet

A NEW PACKET-RADIO COLUMN premiers
in this issue of 73 on page 86. "NK6K>
Packet,"” conducted by Harold Price NK6K,
will explore current trends in packet radio and
serve as a national sounding board for the
packet community. Harold's name and call
will be familiar to packeteers: He has been a
major player in the development of amateur
packet radio. In fact, Harold participated in the
very first on-the-air contact using AX.25 proto-
col. He also is one-third of the team which
wrote the software for TAPR's TNC-1. Wel-
come to 73, Harold!

Read Heard

HEARD ISLAND ODYSSEY, a new book by
"'73 International’’ correspondent Kirsti
Jenkins-Smith VK9NL, is now available in the
United States. The book chronicles the adven-
tures of the Heard Island DXpedition led by
Jim Smith VK9NS. Copies are $12.25 (Ohio
residents add 6% sales tax). Contact Ron
Pretekin ABBK, 6741 Oak Field Drive, Dayton
OH 45415.

QSP

“QRX'' comes to you this month courtesy of
MSgt. Sheldon Daitch WA4AMZZ, The Short-
wave Magazine, The JY Newsletter, Sweden
Calling DXers, The RaRa Rag, and Amateur
Hadio News. Send your news and photo-
graphs to 73 Magazine, WGE Center, Peter-
borough NH 03458, Attn: QRX.
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ing our new Radio Police Force to
home in and read the perpetrator
his or her rights.

But what about those spies who
are tuning into microwave tele-
phone relays? Well, they're going
to need a dish or other microwave
antenna, so let's make everyone
register all microwave antennas.
It shouldn’t take more than a staff
of 50,000 and a budget of $1 bil-
lion a year to handle that one. Of
course that won't stop the spies
because they'll have their anten-
nas within their embassy com-
pounds, beyond the reach of our
laws and registration.

Now, what about cellular?
Same thing. Let’'s have every ra-
dio capable of tuning those fre-
quencies or being modified to
tune those frequencies regis-
tered. We'll also have to register
the sale of parts because it's so
easy to build a small downcon-
verter which would let you tune
those frequencies on a low-band
rig. | think we'll need a little bigger
budget for this one—maybe $5 bil-
lion will handle it. But heck, that's
no more than the cost of an extra
shuttle or three toilet seats for Air
Force One.

You know, we haven't even be-
gun. What about the low lifes who
are tuning in those new tele-
phones in commercial planes?
And the millions of marine tele-
phones? Come on, congress—a
fine mess you've gotten us into!

EVER SAY DIE

CALL THE FCC!

Here's a news flash for you: The
FCC is sick and tired of being
called every time a ham some-
where gets upset over some terri-
ble thing another ham is doing.
Hey, is amateur radio supposed to
be seif-policing or isn't it? Well,
the fact is we're supposed to take
care of ourselves and not keep
pleading for Big Brother to come
in and do an A-Team job on your
local jammer . . .or whatever.

In case you haven't a good
grasp on the FCC's role in our
hobby, let's look at the situation. |
find, in my talks with clubs, that
many amateurs have a weirdly
distorted view of the FCC and its
relationship with us.

Try thinking of the FCC as a
benevolent bureaucracy—one
which has our best interests in
mind, but which has both hands
and one leg tied by a shortage of
funds. It hops around on one leg
as best it can to help us out, de-
spite its severe limitations.

The FCC has some very large
problems with which it's trying
to cope. The whole telephone situ-
ation has come unglued as a re-
sult of the Bell breakup. Thou-
sands of new firms are fiercely
fighting to get pieces of this re-
structuring, with the FCC having
to decide for or against their sur-
vival at every turn.

Add to that the increasing legal
problems with satellite communi-
cations such as the thousands of

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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firms selling earth stations to
homeowners on the basis that it's
legal for anyone to receive TV sig-
nals. . .after all, if the cable peo-
ple want to keep you from receiv-
ing their programs they can
encode 'em, right? Now the same
bunch is trying to sue the cable
people to stop them from encod-
ing their programs on the basis of
the investment people have in
earth stations.

And so it goes. Communica-
tions is up by about two orders of
magnitude in the last generation,
yet the FCC has been forced to
cope with this escalating mess
with less and less funds. They
need some ham bitching about a
repeater jammer or an errant
CBer like we need a solar flare
radio blackout.

Another thing they really look
forward to is the continuous drib-
ble of il-thought-out petitions for
rule changes. These things,
which we think are of world im-
portance, are so far down on their
scale of priorities that I'm sure
there are many people at the FCC
who wish we'd just shut up and
go away.

The FCC budget cuts have vir-
tually eliminated their monitoring
functions, so there's really not
much they can do to help us put
some jerk ham out of business
just because he's causing inten-
tional interference. Heck, | doubt
if the entire FCC monitoring divi-
sion, if brought in from all over the
country, could make a dent in our
L.A. jamming problem.

Okay, if we're living in a dream
world when we think we can turn
to Big Brother to fight our fights for
us, perhaps it is getting time to
adjust to reality and come to grips
with it. You know as well as | that
we don't need the FCC. There
isn't one single thing the FCC is
doing right now which we can’t do
better ourselves, once we face up
to it. A whole lot better.

The strength of amateur radio,
to my mind, lies in the local ama-
teur radio clubs. As the saying
goes, in union there is strength.
The excesses of American worker
unions has tainted the word
union—wherever there is power
there will be people anxious to
abuse it. That's not currently a
problem in amateur radio, but it
has been in the past and, mark my
words, it will be again.

If we want to improve amateur
radio, our best course is to
strengthen our club structure. The
first step then is to get more hams
to join ham clubs so we’ll have the
club strength we need to be self-

policing. Next we can aim at being
self-determining, but we can’t
achieve the second until we've
managed the first step.

Club Growth

The big secret in making a ham
club a success is both simple and
complicated. It goes with—and
flies against—human nature. The
simple part is the basic rule: If you
want to have a successful ham
club all you have to do is make it
fun to be a member. Oddly
enough, most people—and that,
to a large degree, includes
hams—prefer fun to boredom.
People love to get together and lie
to each other. Perhaps you've no-
ticed the popularity of parties?
Yep, if you pattern your ham club
meetings after parties, you're go-
ing to have so many members
you'll have to find a new place
to meet.

There are good parties and
bummers, so just making a club
meeting more like a party isn't
necessarily going to do it. The key
to a successful party is making
sure that everyone has fun. Now |
can give you some guidance to-
ward making your ham club meet-
ings fun, but | want you to try ‘'em.
Afterwards get the members to
critique the meeting so you can
learn what works and what
doesn’t work—and perhaps even
why. Next, write a letter to 73
telling me what you've discov-
ered—what did and what didn't
work. I'll get this into 73 so other
clubs can learn from your experi-
ence. Together we can build ham
clubs which will give amateur ra-
dio the strength we need to cope
with anything.

As you get to thinking in terms
of providing fun, you'll begin to
notice that very few members give
good marks to business meet-
ings. They just aren’t fun. We've
managed to lose thousands of
ham clubs down through the
years, victims of long, boring busi-
ness meetings. Clubs should, as
much as possible, have all club
business taken care of by an exec-
utive committee. If a member
gripes, have him come to the next
executive committee meeting—
that'll shut him up.

Business meetings are perni-
cious in that members tend to get
deeply involved with them when
they're happening, so the club of-
ficers may not realize the deadii-
ness of what's happening. The
pattern has been repeated over
and over—meetings where mem-

Continued on page 76
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“Dual-Band’’ Leader!

transmit frequencies independently for may be reversed by pressing either the
TW‘4000A odd repeater offsets, or cross-band "UP" or "DOWN" buttons on the

(2 m/70 cm) operation. microphone.
2-m/70-cm FM transceiver. A S e Priority watch function.
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FM “Dual Bander” TW-4000A delivers
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| ity on the priornity channel.
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e Common channel scan.
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scanned every 5 seconds. Either chan-
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e High performance receiver/
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Covers the 2 m band (142,000-148.995
MHz), including certain MARS and CAP

frequencies, plus the 70 cm FM band * Rugged die-cast chassis. : GaAs FET RF amplifiers on both 2 m
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» TU-4C two-frequency CTCSS tone encoder = MC-55 8-pin mobile mic. with time-out timer
e PS-430 DC power supply e SW-100B SWR/power meter ¥
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* MA-4000 dual band mobile antenna with e SWT-1/SWT-2 2 m/70 cm antenna tuners KE NWOO D
duplexer e PG-3A noise filter
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1111 West Walnut Street
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Antenna mag mount is not Kenwood supplied



= e

MAKE THE
RIGHT

s .\...
=
A —

CONNECTION

The RIGHT CONNECTION for your
mobile radio-telephone system
is available from CES.

.....

g CES — Simply the
2 Right Connection for
e * Ingenuity

N e e Quality
e Reliability
e Service
s \/alue

Phone Patches

e Full Duplex

e Half Duplex

e VOX Simplex
with EVD

* Sampling Simplex

.....

}}}}}}}

DTMF Keyboard Microphones
and DTMF Encoders
e Lighted
B ¢ Autodial
S E T ' e Universal Interface

=11
'

~68 Interconnect Message
Communications Electronics Accounting 5?515":'5 4
Specialties, Inc. e EF Johnson Trunking Compatible
PO, Box 2930, Winter Park, Florida32790  ® ANl Validation 1-800-327-9956 (Sale§)
Telephone: (305) 645-0474 e Complete Computered Billings 1-800-237-0030 (Service Only)

“When You Buy, Say 73" 73 for Radio Amateurs * May, 1986 11




ETTERS

BUBBLE GUM FUN?

Hearl Hear!

NJ8F, writing in the March is-
sue, hit home dead center! With
the average age of hams at 46, |
wonder what the average age of a
73 subscriber might be? A few
years older, | imagine! | join Staff
Stafford in his comment/com-
plaint that the type size was too
small for many of your gray-power
customers.

| would like to offer a comment/
complaint of my own. With the av-
erage age of a ham at 46 (| am
somewhat older) the “Fun!” fea-
ture by KI2U hits far short of the
mark. It is written, in my opinion,
for a much younger, bubble-gum-
chewing audience. The space
could be used better for present-
ing some of Wayne's “finger in
the dike" ideas for saving ham ra-
dio from itself.

Allin good cheer!

Mick McDaniel W6FGE
San Diego CA

We went back to 8-point type
(from the too-small 6) in the March
issue. (Articles are in 9-point
type.) As far as “‘Fun!” is con-
cerned, over 18% of our readers
“read it regularly,” and more than
a thousand responded to the 1985
Ki2U poll (see June issue). No
bubble gum was found adhering
to any of the responses.—KW10.

PACKET SOAPBOX

| was a little amazed at the let-
ter on packet radio by Mr. Payne
(73, December, 1985). | must
agree with his indignation at the
statements indicating that packet
radio will replace other forms of
RTTY. It is simply an addition-
al mode, although "‘packet’ has
been in use by the military for
years. It is with the remainder
of his letter that | must take
umbrage.

| don't know what magazines
Mr. Payne reads or what dealers
he talks to, but for some time
packet node controllers have
been available for less than $200.
One manufacturer even has a
computer-interface model that
does CW/RTTY/AMTOR/ASCII
and packet. As for the baud rate,
most ASCIl TTY is 110 to 300

baud. (By the way—nothing is
“‘error-free'’ if conditions are
minimal.)

As concerns satellite commu-
nications, a simple set of con-
verters at a 15-W output level
will put you on the air for less
than $200, not counting anten-
nas (build them yourself). As con-
cerns antennas for satellites, ad-
mittedly some have large dishes,
but the largest | personally know
of is 12 feet. Small yagi arrays
(11-22 elements) are much more
common. Mr. Payne's example of
12 over 12 (mine is 11 x 11, pur-
chased used for $35) yields an es-
timated 13-dB gain for approxi-
mately 200 erp for a 10-W
input—the output of most small
rigs and converters without need-
ing an amplifier.

Perhaps before making such
disparaging statements, Mr.
Payne should do some research
on his subject first. He might enjoy
the hobby more.

Now that I'm off my soapbox,
thanks for a great magazine.

Dean Milner VE1CBF
Sydney, Nova Scotia

My first satellite QSO (through
RS-7) was made with an Ameco
2m rig, bought at a hamfest for
$20, feeding a 5/8-wave mag-
mount attached to a metal ashtray
and propped up on the roof. | just
used my dipole for the 10m down-

link. Has anyone done it cheap-
er?—KwW10.

SHORT, SWEET, 'N’' SOUR

Joined local radio club as SWL
after a mall demo. Took two years
for club to decide to have Novice
class. During class we had 4 out of
9 students drop out. When | asked
older club members to give these
people help, the answer was, “'Let
them do it the hard way like | did."
After becoming a Novice and get-
ting on air, no advice, help, inspi-
ration, or whatever was put forth,
and if | hadn’t gotten POed | would
have quit. “‘Army psychology." By
constant prodding of my ‘‘peers”
Novice instructor stayed after club
meeting to help us to upgrade.
Eleven months from Novice |
made General and other 4 made
Tech. Now 2 years later; only one
other made General. There have
been two Novice classes, as | got
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students and bugged instructor
and with offer to help we had
classes. | got candidates for class-
es in supermarket (baggers), do-
nut :hop, and by asking fellows if
they would like to be hams and
explaining. Two classes started
with 15 each and ended with 7 and
2, primarily because instructor
was boring and taught Tune In
The World, your basic Pass-A-
Test-But-Learn-And-Understand-
Nothing. | wanted to start by first
making code oscillator and learn-
ing the what, why, and how of
components. Of course it would
take more time, but it's worth it to
create hams instead of machine
operators—real hams. Some of
our last Novice candidates came
from the 73-inspired ‘‘Ham-Day,”
March 24, 1985, where 4 in club of
50 invited in others. | asked every-
one: people in local Post Office,
man who gave me lift when | ran
out of gas, official at election
place, and a couple of Boy
Scouts. Made contact with hams
on Antigua and Newfoundland so
they would help out. Got 4 Nov-
ices out of it. Been looking for
Ham-Day info for 1986 but have
been disappointed and this is
what prompted all this. Why no
Ham-Day?

Last Friday at 6th-Grade Sci-
ence Fair | demo’d hamming.
Asked kids from 4th, 5th, and 6th
grades their first names and
showed them how in CW. After an
average of 3 times they could do it
pretty well, so | told them to come
back in 10 minutes or so and see if
they still could do it. Long story
short—got nine young Novice
candidates out of four hours. Fun.
That's how hard code is.

| criticized QSL Bureau and was
told how much work. . .. | know a
General-class op that can’t tune
his rig if somebody moves con-
trols around. Know one who went
from Novice to Extra in 3 months
but can't fix his keyer or even try.
Takes tests well, though. What |
think is wrong with ham radio is
the older hams—most of them are
not doing their job! They need in-
spiration or kick in pants.

Walter G. Bastow NAKVF
Gold Hill NC

OK, there’s one vote for another
Ham-Day. Any others?—Ed.

HE WHO LAUGHS LAST

Welcome back, Wayne! The
magazine has missed and need-
ed you. Hope you are able to bring

it back to the old rabble-rousing,
controversial, yet interesting ham
monthly it once was.

Please consider bringing back
some features now gone but that |
enjoyed in the past—namely, Pas-
ternack’'s “‘Looking West,” and
*Circuits."

| used to laugh at your editorials
when you stated that the masses
would be using computers soon.
Not me, said |. So here | am, using
a Commodore 64 and a Speed-
script word processor. OK. You
were right at least once!

Frank L. Gore K6RTZ
Sierra Madre CA

Look for our old friend WABITF in
next month's 73.—Ed.

DEAR WAYNE:

Thank God—you're back!

Ben Alabastro WA2PXR
Frankfort NY

WELCOME BACK!

Byron Kretzman W2JTP
Huntington NY

Welcome back! To me, 73 is
Wayne Green. | was sorry to see
you leave and am glad to see you

back. | won't stop my subscription
now!

George Lesch WB2ENP
Staten Island NY

Nice to have you back!

Walter Taylor K2MLT
Hammondsport NY

Thank heaven you are back!
Now I'll keep my subscription to
73.

Merv Simpson WAGYSD
Santa Rosa CA

When you left 73, so did |—now
that you're back, so am |. Wayne,
how about giving us the 73 we
used to have?

Hal Beebe N6IWI
San Leandro CA

Just watch!—Wayne.

TOOTH & NAIL

Your info about the 40 hams
who support K6ADA is totally
wrong (73, December, 1985,

page 7). First off, there aren't 40
hams in the area, and the hams
who are in the area will fight tooth

Continued on page 108



New FL-4 UHF
Helical Resonators

Installed in Recelver
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

« Totally Advanced Design!

*8 Pole Front End Fltr. + wide dynamic range—re-
duces overload, Spurious Resp. & Intermod.

*Sens. 0.25 uV/12dB SINAD typ.

eSel. 6dB @ + 6.5 KHz.-130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs.

*'S Meter’, Discriminator & Deviation Mtr. Qutputs!

*Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“'Super Sharp"' IF Fltr. also avail.)

Complete Receiver Assemblies

*Rcvr. Board mounted in shielded housing.

*Completely assembled & tested, w/F.T. caps,
S0239 conn.

*As used in the SCR 1000/2000X. Ready to drop into
your system!

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

Receiver Front-End Preselectors

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

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

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

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

Call or Write for
Data Sheets

ID250ACWID
& Audio Mixer Board

circuit and *'Emergency Power'' ID
option.

*4 input » AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

*Up to 4 different ID channels!

*Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

*Complete solid state control for rptr. COR “Hang"
Timer, “Time-Out" Timer, TX local & remote Shut-
down/Reset, etc.

*|ncludes inputs & outputs for panel controls &
lamps.

Repeater Tone & Control Bds.
For SCR1000/4000 & CTC100/1D250 only
*TMR-1 "Kerchunker Killer"” or ""Time Out Warning

Tone" Board
*TRA-1 ""Courtesy Tone Beeper'’ Board

[
' SRR b

TTC300 TOUCH TONE CONTROLLER

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

*Uses new high quality Xtal Controlled Decoder IC,
wrhigh immunity to falsing

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

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

=L atched or pulsed outputs.

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

*Low Power Consumption CMOS Technology.
SVDC Input. Gold-plated connectors.

SCR 500 VHF/UHF COMMERCIAL

LINK/CONTROL RECEIVER
*SCR200A or SCR450A rack mounted
=Available with or without meters and power supply

““Commercial

¢iImproved! Now includes ‘‘audio mute"’

4

Spectrum Repeater/Link

High Performance Boards & Sub-Assemblies

These are professional
Extreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

Grade’’ Units—Designed for

Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!

*Withstands High V5WR

sTrue FM for exc. audio quality

*Designed specificially for conlinuous rplr. service.
Very low in “‘white noise.”

«Spurious —.75 dB. Harmonics — 60 dB.

=With .0005% precision grade xtal.

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

*BA75 75 Wt, unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

sSame as used on SCR 1000 & 2000X
*Completely assmbld. w/F.T. caps, S0239 conn.
10, 30, or 75 W1. unit.

SCT 410B UHF Transmitter Bd. or Assy.

eSimilar to SCT110, 10 Wis. nom.

*Now includes ‘‘on board' proportional Xtal
Osc./Oven circultry for very high stability!

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

SCAP Autopatch Board
*Provides all basic autopatch functions
eSecure 3 Digit Access; 1 Aux On-Off function, Audio
AGC; Built-in timers; etc. Beautiful Audio!
«0/1 inhibit bd. also available
*Write/call for details and a data sheet

RPCM Board

*Used w/SCAP board to provide '‘Reverse Patch”
and Land-Line Control of Repeater
*Includes land-line "'answering"’ circuitry

Lightning Arrester For Autopatch
*Gas Discharge Tube shunts phone line surges to
ground

*Handles up to 40,000 Amps!

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

/%77 SPECTRUM COMMUNICATIONS CORP."

055 W. Germantown Pk, S5 * Norristown, PA 19403 » (215) 631-1710 « Telex: 846-211

“When You Buy, Say 73"

73 for Radio Amateurs » May, 1986 13



Kantronics SMARTS

Presenting three intelligent, versatile,

compatible terminal units.

"SMAH T means an internal microprocessor is used

to improve performance and add versatility. The
“Smart'" Kantronics TU's can transmit and receive

CW/RTTY/ASCII/AMTOR or Packet when

combined with your computer and transceiver.

Any computer with a serial RS232 or TTL
port can connect directly to a Kantronics TU.

A simple terminal program, like one used with a
telephone modem, is the only additional program

required. Kantronics currently offers Pac-
term and UTU Terminal Programs for
IBM, Kaypro, Commodore 64, VIC 20, and
TRS-80 Models Ill, IV, and IVP. Disk
version $19.95. Cartridge $24.95.

J 1 U The Universal Terminal unit (UTU)
IS the original “Smart amateur TU.

CW, RTTY, ASCII, and AMTOR can all
be worked with this single unit.

Switched capacitance filters and

LED display tuning make using the

UTU easy for even the Novice. 12

Vdc 300mv power supply required.
Suggested retail $199.95.

J1TU-XT The UTU-XT is an enhanced
version of the UTU. Programmable baud
rates, tone frequencies, and tone shifts give
special versatility. Automatic Gain Control and
Threshold Correction circuits greatly enhance
sensitivity and selectivity. A RTTY signal
detect circuit mutes copy with no carrier, and
the CW filter center frequency and bandwidth
are programmable. Power supply is provided.
Suggested retail $359.95.

NE\N\‘.

KHPC-2Z Kantronics AX.25 Version 2 TNC fea-
tures a built-in HF modem, full duplex opera-
tion, multiple connects, and over 100 software
commands. A serial RS-232 or TTL (C-64/
VIC-20) port gives universal compatibility.
The enhanced generic command structure
fits any computer, even PC compatibles. All
this combines to make KPC-2 the only TNC
you'll ever need. Suggested retail $219.00.

For more information contact your local
Kantronics dealer or write:

EeKantronics

' F :!l_--j" il g
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fresh 1dea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing + .1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

E':’ COMMUNICATIONS SPECIALISTS

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

= T1{)

.ﬁ
| M |

SS-32 $29.95, TS-32 $59.95



The THT AN final ampiifier

may be your final amplifier!

PLWEN
TITAN agn
Linear n“‘ﬁlﬂ-l‘

Model 425 TITAN
Linear Power Amplifier

We have been accused of “over designing”’ the TITAN. And certainly, by cutting corners, it
could be built at lower cost. But we think, in the long run, it will be an investment in reliability,

flexibility, and the pure enjoyment of a permanent addition to your station — long after the price
is forgotten.

Every component is chosen to work well below its rating. The power transformer is our own,

using a Hypersil® tape wound core, generously designed for excellent regulation. Capacitors
and inductors are also made in-house for close quality control.

The TITAN uses two 3CX800 tubes that will loaf along at 1,500 watts output. And, as they
require lower plate voltage than older tubes, insulation breakdown is less likely.

We think we have included present and future needs. Things such as full break-in and operation
on 160 meters and all authorized bands. A separate power
supply makes station layout easy for most convenient
operating. And if you use AMTOR, SSTV or RTTY,
there is no problem with continuous operation.

The TITAN could easily be your final FINAL
AMPLIFIER.

See your dealer or write

el

TEN-TEC i

SEVIERVILLE, TENNESSEE 37882

*Commercial version available



NEW!

Lower Price
Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regency? MX7000-EA

List price $699.95/CE price $399.95/SPECIAL
10-Band, 20 Channel ®» Crystalless » AC/DC
Freguencyrange 25-550 MHz. continuous coverage
and 800 MHz. to 1.3 GHz continuous coverage
The Regency MX7000 scanner lels you monitor
military, F.B.1L, Space Satellites, Police and Fire
Departments, Drug Enforcement Agencies, Defense
Department, Aeronautical AM band, Aero Navigation
Band, Fish & Game, Immigration, Paramedics,
Amateur Radio, Justice Department, State Depart-
ment, plus thousands of other radio frequencies
most scanners can’t pick up. The Regency MX7000
i1s the perfect scanner for intelligence agencies that
need to monitor the new BOO MHz. cellular telephone
band The MX7000, now at a special price from CE

Regency® Z60-EA

List price $299.95/CE price $179.95/SPECIAL
8-Band, 60 Channel ® No-crystal scanner
Bands: 30-50, 88-108, 118-138, 144-174, 440-512 MHz

The Regency Z60 covers all the public service
bands plus aircraft and FM music for a total of
eight bands. The 260 also features an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency® Z45-EA

List price $259.95/CE price $159.95/SPECIAL

7-Band, 45 Channel ®» No-crystal scanner
Bands: 30-50, 118-136, 144-174, 440-512 MHz

The Regency Z45 |s very similar to the Z60 mode|
listed above however it does not have the commer-
cial FM broadcast band. The Z45, now at a
special price from Communications Electronics.

Regency® RH250B-EA

List price $613.00/CE price $329.95/SPECIAL
10 Channel ® 25 Walt Transceiver ® Priority
The Regency RH250B is a ten-channel VHF land
mobile transceiver designed to cover any fre-
guency between 150 to 162 MHz. Since this
radio is synthesized, no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with CTCSS tone
and scanning capabilities. A monitor and
night/day switch is also standard. This trans-
ceiver even has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of its low cost
and high performance. A UHF version of the
same radio called the RU150B covers 450-482
MHz. but the cost is $449.95. To get technician
programming instructions, order a service man-
ual from CE with your radio system,

NEW! Bearcat® 50XL-EA

List price $199.95/CE price $114.95/SPECIAL

10-Band, 10 Channel ®* Handheld scanner
Bands: 29.7-54, 136-174, 406-512 MHz.

The Uniden Bearcat 50XL is an economical,
hand-held scanner with 10 channels covering
ten frequency bands. It features a keyboard lock
switch to prevent accidental entry and more.
Also order part # BP50 which is a rechargeable
battery pack for $14.95, a plug-in wall charger,
part # AD100for$14.95, acarryingcasepart#
VCO001 for $14.95 and also order optional
cigarette lighter cable part # PS001 for$14.95.

“When You Buy, Say 73"

NEW! Regency® XL156-EA

List price $239.95/CE price $129.95/SPECIAL
6-Band, 10 Channel ® No-crystal Scanner
Search » Lockout ® Priority # AC/DC
Bands: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.
Display messages. External speaker jack. Tele-
scoping antenna. External antenna jack AC/DC.

NEW! Reg ency'ﬁ R1060-EA

List price $148.95/CE price $92.95/SPECIAL
10 Channel ® ® AC only
Bands: 30-50, 144-174, 440-512 MHz
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1060 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones,

Bearcat® DX1000-EA

List price 5649.95/CE price $349.95/SPECIAL
Frequency range 10 KHz to 30 MHz
The Bearcal DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate penpheral equipment like a tape recorder 10
record up to five different broadcasts, any frequency,
any mode, while you are asleep or at work. It will receive
AM, LSB, USB, CW and FM broadcasts.

There's never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direct access to the world.

NEW! Regenc y® HX1200-EA

List price $369.95/CE price $214.95/SPECIAL
8-Band, 45 Channel » No Crystal scanner
Search ® Lockout ® Priority » Scan delay
Sidelit liquid crystal display ®* EAROM Memory
New Direct Channel Access Fealure

Bands: 30-50. 118-136, 144-174, 406-420 440-512 MHz
The new handheld Regency HX1200 scanner is
fully keyboard programmable for the ultimate in
versatility. You can scan up to 45 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Order
MA-256-EA rapid charge drop-in battery charger
for $84.95 plus $3.00 shipping/handling. Includes
wall charger, carrying case, belt clip, flexible
antenna and nicad battery.

NEW! Bearcat® 100XL-EA

List price $349.95/CE price $203.95/SPECIAL
9-Band, 16 Channel ® Priority ® Scan Delay
Search » Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 118-174, 406-512 MHL
The world's first no-crystal handheld scanner now has
a LCD channel display with backlight tor low light use
and aircraft band coverage at the same low price. Size is
13" x 7v:" % 2% The Bearcat 100XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the AM aircraft band, the 2-
meter and 70 cm. amateur bands, plus military and
federal government frequencies, Wow...what ascanner!
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Order your scanner now.

Bearcat® 210XW-EA

List price $339.95/CE price $209.95/SPECIAL
8-Band, 20 Channel ®* No-crystal scanner
Automatic Weather ®» Search/Scan ® AC/DC
Frequency range: 30-50, 136-174, 406-512 MHz
The new Bearcat 210XW isan advanced third generation
scanner with great performance at a low CE price.

NEW! Bearcat” 145XL-EA

List price $179.95/CE price $102.95/SPECIAL
10 Band, 16 channel ®» AC/DC # Instant Weather
Frequency range: 29-54, 136-174, 420-512 MHz

The Bearcal 145XL makes a great first scanner. Iis low
cost and high performance lets you hear all the action with
the touch of a key. Order your scanner from CE today.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days before you decide 1o keep i I for
any reason you are no! completely satisfied, return it in
onginal condibon with all parts in 31 days, for a prompt
retund (less shipping/handling charges and rebate credits)

Regency

NEW! Bearcat® 800XLT-EA

List price $499.95/CE price $317.95
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan e AC/DC
Bands: 289-54, 118-174, 406-512, 806-912 MHz
The Uniden BDDXLT receives 40 channels in two banks.
Scans 15 channels persecond. Size 9%" x4%" x 121."

OTHER RADIOS AND ACCESSORIES

Panasonic RF-2800-EA Shortwave receiver. ... 517885
RD95-EA Uniden Remote mount Radar Detector. . . $128.95
RDS55-EA Uniden Visor mount Radar Detector. ... . $98.95
RD9-EA Uniden”Passport” size Radar Detector ... $§239.95
BC 210XW-EA Bearcat 20 channelscannerSALE. . . 5208.95
BC-WA-EA Bearcar Weather Alert™ _ . . ...54985
DX1000-EA Bearcat shortwave receiver SALE ... $349.95
PC22-EA Uniden remote mount CB transceiver £$99 95
PCS55-EA Uniden mobile mount CB transceiver_.__$59.95
R1060-EA Regency 10 channel scanner SALE ... $9285
MX3000-EA Regency 30 channel scanner_..... . $198.85
XL156-EA Regency 10 channel scanner SALE.. _$129.85
UC102-EA Regency VHF 2 ch. 1 Watttransceiver .. . $124 85
RH250B-EA Regency 10ch. 25Watt VHF trans. .. . $329.85
RHE00B-EA Regency 10ch B0 Watt VHF trans. ... $454 85
RU150B-EA Regency 10 channe! UHF transceiver . $449 95
RPH410-EA 10 ch handheid no-crystal trans $399.95
LC10-EA Carrying case for RPH410 transceiver. .. $34 95
MA181-EA Nrcad battery pack for RPH4 10 trans £34 .95
P1405-EA Regency5 amp regulated power supply . .. $69.95
P1412-EA Regency 12 amp reg. power supply ... 5184 95
BC10-EA Baltery charger for Regency RPH410 .._584.85
MA2586-EA Drop-in charger for HX10008 HX1200 ... $84 .95
MA257-EA Cigarette lighter cord for HX1200 $19.85
MA917-EA Ni-Cad battery pack for HX1200 $34. 85
EC10-EA Programming tool for Regency RPH410 .. $24 85
SMRH250-EA Service man for Regency RH250 $24 95
SMRU150-EA Service man. for Regency RUT50 __ 52495
SMRPH410-EA Service man for Regency RPH41D. . §24 95
SMMX7000-EA Svc man forMX70008 MX5000. . §18.95
SMMX3000-EA Service man. for Regency MX3000. . _$19.85
B-4-EA 1.2 V AAA NrCad battenes (set of four) $9.95
FB-E-EA Frequency Directoryfor Eastern US A 21285
FB-W-EA Frequency DirectoryforWesternUS A ... 51285
TSG-EA“Top Secret” Registryof U.S. Govt. Freg $14.95
TIC-EA Technigues for Intercepting Comm.. . $14 .95
RRF-EA Railroad frequency directory. ... £10.85
CIE-EA Covert Intelligenct, Elect. anesdrnppmg $14.95
ABO-EA Magnet mount mobile scanner antenna. .. 53500
ATO-EA Base station scanner antenna $35.00
USAMM-EA Mag mount VHF/UHFant w/ 12 cable ... $39.95
USAK-EA %" hole mount VHF/UHF ant. w/ 17" cable . .. $35.00
USATLM-EA Trunk lipmount VHF/UHF antenna $35.00

Add $3.00 shipping for ail accessories ordered at the same time.
Add $12.00 shipping per shortwave receiver.
Add $7.00 shipping per scanner and $3.00 per anlenna

BUY WITH CONFIDENCE

To get the fastest delivery from CE ol any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing, All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.5. dollars. Out
of stock items will be placed on backorderautomatically
unless CE Is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance.

Mail orders to: Communications Electron-
ics.” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 perscannerfor U.P.5. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toli-free in the U.S. Dial

B800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. Telex CE anytime, dial
810- 223 2422 If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.

Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.

t Bearca! s a registered trademark of Uniden Corporation
t Regency is a registered trademark of Regency Electronics
Inc AD =040188-EA

Copyright© 1986 Communications Electronics Inc.

Forcredit card orders call

1-800-USA-SCAN

» 59

BB COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 [0 Ann Arbor, Michigan48106-1045U.S A
CallB00-USA-SCAN oroutside U.S.A. 313-973-8888
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FOX TANGO
NEWSLETTER INDEX

Fox Tango Corporation now of-
fers a comprehensive cumulative
index to the FT Newsletter cover-
ing 1976-1985. Articles are
grouped by model number (FT-
101, FT-757, and so on), and
called out by year and page, topic,
title, and author.

Both the index ($4 ppd. in the
U.S. and Canada, $5 elsewhere)
and individual volumes are avail-
able from Fox Tange Corporation,
Box 15944, West Palm Beach FL
33411; (305)-683-9587. Reader
service number 154,

SAMS ACQUIRES BOOK LINE

Howard W. Sams, Inc., has ac-
quired the Basic Electricity series
of books from Texas Instruments.
The series consists of three hard-
bound books, two lab manuals,
and an audio course. The three
books are Basic Electricity and D¢
Circuits ($14.95), Basic Ac Cir-
cuits ($19.95), and Basic Elec-
tronics Technology ($19.95). The
two lab manuals, Practical Appli-
cations of Dc Theoryand Practical
Applications of Ac Theory, are
available for $12 each.

For more information about
these and other Sams books, con-
tact Howard W. Sams and Com-
pany, 4300 West 62nd Street, In-

EW PRODUCTS

dianapolis IN 46268, (800)-
428-SAMS. Reader service num-
ber 156.

REGENCY MX-5500 SCANNER

Hegency Electronics has an-
nounced a 25-550-MHz continu-
ous-coverage scanner. The MX-
5500 covers all standard VHF and
UHF bands, including four ama-
teur bands (6, 2, 1-1/4, and 3/4
meters). The scanner IS prepro-
grammed at the factory with 20
popular frequencies and is capa-
ble of searching through a band
for active frequencies.

Designed for home or mobile
use, the MX-5500 comes with a
telescoping whip antenna, an ac
power supply, a dc power cord,
and a mobile mounting bracket.

For complete details, contact
Regency Electronics, Inc., 7707
Records Street, Indianapolis IN
46226. Reader service number
155.

DXHOW-TO FROM TAB BOOKS

DX Power: Effective Tech-
niques for Radio Amateurs is a
new book co-published by the
American Radio Relay League
and Tab Books. Author Eugene
Tilton K5RSG gives advice and
how-to tips on all facets of DX and
DXing, including how to bluff suc-
cessfully, how to work the DXCC

The Regency MX-5500 25-550 MHz scanner.

list systematically, and how to
stalk rare DX. Tilton explains the
special techniques used on the
various amateur bands and de-
tails leapfrogging, tailending, ran-
dom calling, and other methods to
increase your DXCC total.

For more information, contact
TAB Books, Inc., Blue Ridge Sum-
mit PA 17214; (717)-794-2191.
Reader service number 159.

ICOM ANNOUNCES IC-751A

ICOM has announced a newly
designed update of their IC-751.
The IC-751A is a 100-Watt HF
transceiver with a .1-30-MHz gen-
eral-coverage receiver. Features
include all-mode, 100% duty cy-
cle operation, 12-volt power sup-
ply, an electronic keyer, a 500-Hz
CW filter, QSK up to 40 wpm, an
LED annunciator, and improved
noise blanking.

For more information, contact
ICOM America, Inc., PO Box C-
90029, Bellevue WA 98009-9029.

APA PACKET SWITCH

Amateur Packet Alaska has
announced the APA VHF/HF

Switch, a device which allows any
TNC-1 or TNC-2 packet system
to be instantly switched from
VHF/1200-baud to HF/300-baud
operation without retuning or
recalibrating. The switch can
be activated either manually or by
external logic. The switch is
housed within the TNC cabinet
and takes about an hour to build
and install.

The APA VHF/HF Switch is
available for $30, and a 15-page
nomograph describing VHF/HF
switch designs is $3. Please note
that APA is an all-volunteer orga-
nization and is not equipped to re-
ceive telephone or credit card or-
ders. Contact Amateur Packet
Alaska, AX.25 Communications
Trail, Ester AK 99725. Reader ser-
vice number 160.

WINNER'S EDGE SOFTWARE

Winner's Edge Software has re-
leased a new contester's system
for the Commodore 64 and 128.
Contester || maintains multiplier
checklists, dupe sheets, logs, run-
ning score, multiplier tallies, and
other statistics. The program

Electronics courseware now available from Sams.
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sends CW, including prepro-
grammed and user-supplied con-
test exchanges.

Separate modules expand the
basic program’s functions to cov-
er specific contests; the ARRL DX
Contest module is now available,
and modules for the ARRL
Sweepstakes and the CQ World-
wide DX Contest will be available
later this year.

The Contester |l requires a
Commodore 64 or 128 and one
disk drive. A printer is optional.
The program is available for
$39.95 postpaid from Winner's
Edge Software, 2003 Sarazen
Place, Reston VA 22091, (703)-
620-3776. Reader service number
161.

HAMTRONICS ADDS
LOW-BAND PREAMPS

Hamtronics has added low-
band units to their popular line
of GaAsFET preamps. Typical
gain is 22 to 28 dB with a typical
noise figure of .8 dB. The preamps
are small enough (1.6” x 0.6") that
they may be installed inside most
radios; connections are made
by soldering subminiature coax
directly to terminal pins on
the preamp PC board. Models

the
HAM STATION

P.O. Box 4405
220 N. Fulton Ave.

Hamtronics

available are: LNW-28 (25-35
MHz), LNW-50 (35-55 MHz),
LNW-75 (55-90 MHz), LNW-100
(90-120 MHz), LNW-144 (120-
150 MHz), LNW-160 (150-200
MHz), LNW-220 (200-270 MHz),
and LNW-432 (400-500 MHz).
Each preamp is $19 in kit form or
$34 assembled.

A 40-page catalog describing
these and other Hamtronics prod-
ucts is available for $1 (overseas
send $2) from Hamtronics, Inc.,

"LNW preamp.

65-F Moul Road, Hilton NY 14468-
9535; (716)-392-9430.

METZ STAINLESS-STEEL
ANTENNAS

Metz Communication Corpora-
tion now offers a complete line of
VHF and UHF stainless-steel an-
tennas, hardware, and low-loss
RG-8/X coaxial cable. Stainless-
steel coils designed for each ama-
teur band from 10 meters to 450

Metz offers stainless-stees anten-
na systems.

MHz can handle 250 Watts of rf.
Each coil is pretested, identified
with a serial number, and coded
for the band of operation. The an-
tennas mate with SO-239 connec-
tors; magnetic, through-glass,
and other mounts are also avail-
able from Metz.

For comlete details, contact
Metz Communication Corpora-
tion, Corner of Routes 11 and
11C, Laconia NH 03246. Reader
service number 157.

Evansville, IN 47710

~49
Stores Hours
MON-FRI 9AM-6PM
SAT 9AM-3PM

WARRANTY SERVICE CENTER FOR:

ICOM, YAESU, TEN-TEC
TERMS:

Prices Do Not Inciude Shipping.
Price and Availability Subject to

Change Without MNotice
UPS COD $2.50 Per Packa

USED EQUIPMENT

DRAKE

TR-4C, ACA

TRE, ACa Spkr

AvVaC VFO

15 Khz Filtar

UV-3 (2M & £30) wiTT Mic
PS4

TRS, 1.B Filter, PS-T5 (New)

T4XC, R4C, AC4, MS4

DRAKE KENWOCQCD YAESU
DC-4 Pwr. Supply 39 95 TSS520SE 429 95 FT-T 20W Xcwr. 27985
L7 Amp (Never Usad) 999 65 TS520 389.95 FL-110 Amp 149 95
ENCOMM TS5200 389 95 FT221 2M all Mode 248 95
ST-144-2M HT. . $185 00 TR2400 2M H.T. 168.95 FT221WiPreamp 269 96
HL-32V 2/30 Amp., 59.95 AM-76 Micro Processor 45.00 FP-757 HD 149.95
THP 10/160 2M Amp 25G.95 RSSOAZMIBM .. ...... . ....o... 189.95 FRG-7700/Memory . 375.00
THP HL 90U 440M Amp 279.65 TH-21AT-2M H.T. 169.05 207R 2M H.T. . 138.85
HAL TH-41AT/Tone i - - 189.95 \p o
MPT-3100 (No Monitor) 51.49:5 00 pG-5 Freq. Cir-520. .. 4% 175.00 Tempo 2020 (C)  $269.95
CT2200/KB2100 575.00 yro-240 (830) Siie RS 11995 pua0c0 HD-T3 (C) 85.00
HEATHKIT 2500 2M H.T. SRS, 17895 )\ PAD 708 2M £9.05
S8-200 Amp $339.94 2600 HAMSURTone . SRR ST 23955 oo gianoeh 209 65
HP-238 Power Supply 695 ush x CD45 Rotator 109.95
SA2060 2Kw Tuned/Mirs 189 950 o Wiiihory Kl $ 9885 Panasonee BF-4900 Gen. Cov
SA2500 Auto Tunear Eﬂ.l'ﬂ TEE‘ F“' - .:,.;-' N 45 m % Rcwr -;-_,1;;..], = 254.895
5A2060 Roller Tuner W 410 Prof. MorseKeyer /Trainer 79.95 Visia X-A BAPS. 36.95
ICOM . L USWAN T <9 'A:_Hnu:a l‘:;l:' Reader) 19.95
745/P.S. - L 5718.00. cibie Rsiro 103, Xevr Wi " . DOAC Inverter 150W ... 20.95
740/P.S. . SRS B09eS U N $499.85 Vocomm 200 MWI30W 2M Amp ... 39.95
740 ... - - - TN = 54995 pg6p 5 Soilp” . .. e % 89.95 TimewSinclair 16K Computer = 34,95
R-70 Gen. Cov Hows, L - - ASENI9 95 ., onn7a T - 475 00
PS15PS ~ : 99.85 TEH-TEEW ek = CLOSE ouT
2AT ... S 15895 AR OEE g | saso 95 AEA
471A-430-450Mnz AN mode 579.95 Triton I'J' Digitsl ... . 32965 AMT-1 interface $229 95
ZTH2M 45W wiVowce 995 ..zpg fw ggos KT-3 Keyes-Trainer B89.85
Phonapatch (720) “mﬂ & 199 95 WOOOOeCker Blankas 65.00
iIC-215 2M Portable 59 mH}VFD-EcﬁaLr 15495 MP-20 Interface/MBA-Text 119.95
KANTRONICS VAESU MP-64 Interface/MBA-Text 118.85
g€ intertace | ", " VIR : "lm'hﬂﬂmﬁan. Cov. Xmt. $1,175.00 MEE.E'”“”WMB*'TDH 169.85
Min-Terminal ESREl Sy, TUauh, . YOOBS Cooan SpkriAudio Fil 4500 DRA _
Radio-Tap SWL Interfiice . . .C -yt 128.95 _roon A Filter. Gen. Cov. 7000E CW Rity, Ascil . 299.85
Racio-Tap SWL Imertace .. ... 11995 118500 ENCOMM
g209 g5 Hamtext Vic 2875 L ‘Q'BEFFQEJ. Keyer 1,17500 ST-442 daumHZ H.T 258 95
389.95 Hamisxt C-54 499 Fri07MDMS/FPIOTE P.S 569.00 ST-222 220MHZ H.T 259.94
89.95 KENWOOD FT101ZD CW, Fan 54995 KDK-7033 440 MHZ 10-W 299 95
25.00 T5-820S $450 95FT101Z0 AM Warc Bands 5498  ICOM
TS5-5208 389 9SFT101Z. Remote VFO 10500 ps 20 P.S./Sphr 149.95
429 00 MC-50 Desk Mic 35.00 FT101E. CW 44995 7070 intertace .. B995
489 95 VFO-820 11995 ET101E. Fan 42995 Send SASE for our new &
519.95 VFO-520 11935 Fr018, Fan 369.96 used aquipment list.

For Orders and Price Checks Call 800-523-7731

Indiana call 1-812-422-0231
Service Dept. 1-812-422-0252

“When You Buy, Say 73"
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Head-to-head: Uniden’s Bearcat 800XLT

by Marc Stern NIBLH

Regency Electronics, Inc.
7707 Records Street
Indianapolis IN 46226
MX-7000: $699.95

Uniden-Bearcat

6345 Castleway Ct.
Indianapolis IN 46250
800XLT: $499.95

hen you first look at the Regency MX-

7000 and the Uniden-Bearcat 800XLT
side by side, an automotive analogy comes to
mind. The MX-7000 seems like a rocket-fast
Ferrari, while the BOOXLT is like a Chevy—ba-
sic transportation. Looks as if it's a case of old
technology up against the latest in microcom-
puter-based systems.

Even the boxes give this impression: The
Bearcat looks like Bearcats have always
looked, while the Regency has a sleek, mod-
ern shape with a sloping front, an LCD and a
tiny box.

But look again—rather than simply being a
case of old versus new, it's more a question of
why change for the sake of change? The
800XLT uses the same style of box that has
served Uniden-Bearcal for years. It's a practi-
cal design that was outlined more than 10
years ago when the first programmable
Bearcats appeared and that has been refined
ever since. On the whole, it's a much more
comfortable design to use.

For example, the BOOXLT keyboard angles
out from the display area in a way that makes
the scanner easy to program. Likewise, the

versus Regency’s MX-7000

:

800 xLT ' ﬁ
Y W T e o) Dl ST R N Pl P el N :

The Regency MX-7000.
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The Uniden-Bearcat 800XLT,

gas fluorescent display is easy to read from
about 10 feet away. This visibility has as much
to do with the type of display and its brightness
as with its viewing angle, which is good.

The MX-7000's LCD is visible in most light-
ing conditions because of the angle of the
display, but there are times when ambient
light can overwhelm it and cause it to wash
out. The display light offers little help because
it's too small and doesn't illuminate the dis-
play area brightly enough.

Awkward Entry

The MX-7000 is loaded with high-tech good-
ies and capabilities, but you are forced to
handle many of the functions yourself—enter-
ing bandwidth, for instance—while in the
800XLT much of the work has been handled in
software. For example, if you choose to scan
frequencies from 118-136 (the aeronautical
service band), the BOOXLT automatically se-
lects AM rather than FM. With the MX-7000,
you must physically select AM and enter
it along with the frequency choice and the
memory channel choice, which is rather
inconvenient,

In fact, the method of memory entry in the
MX-7000 is not only awkward, it's danger-
ous—it’s possible to unintentionally overwrite
existing memory information. For example,
when you're writing memory information to
the MX-7000's scratch pad, you must not only
enter the type of modulation technique—nar-
rowband or wideband, FM or AM—but also
the bandwidth of the signals you'll be monitor-
ing and the frequency. When this is done, the
flag “CH" blinks at you on the LCD as the
MX-7000 asks you to store the information in
one of its 20 memory locations. So far, this
seems pretty straightforward, and it is, but
unless you are quick on the membrane key-

board, by the time you're ready to enter this
information, you may well have forgotten the
channel in which you are storing the informa-
tion, and you may easily overwrite an existing
entry.

This type of mistake is also possible with the
BOOXLT, but it's a lot less likely to occur
because fewer steps are needed to program
in a frequency. Again taking the aero band
as an example, to program in a frequency
you simply manually advance the memory
display to an unused channel and enter the
frequency followed by the enter key. Since
the choice of bandwidth and modulation is
handled by the 800XLT's software, it's auto-
matically set up for AM with the correct
bandwidth.

Of course, using software to handle these
functions does rely on the programmer’s mi-
crocode assumptions about the appropriate-
ness of a given mode for a given frequency
and doesn’t take into account regional or local
variation. However, by and large, this method
works for most of the frequencies in most of
the nation.

A unique feature of the MX-7000 is its band-
width selection. Although it complicates the
setup and programming, it gives you the abili-
ty to keep distortion to a minimum because of
bandwidth problems. For example, if you are
listening to an area of the spectrum that uses 5
kHz narrowband FM, you can program the
scanner for 5 kHz reception. It offers 12.5 and
25 kHz bandwidth, too. This ensures clean
reception of a particular frequency. On some
scanners that use fixed bandwidth, it's possi-
ble for a conversation to sound distorted be-
cause of bandwidth problems. The proper
bandwidth also helps ensure a minimum of
crosstalk from other frequencies, and it helps
the MX-7000 retain its selectivity.



Coverage
The more ambitious of the Specifications
two scanners in this face-off is Uniden-Bearcat 800XLT Regency MX-7000
the MX-7000. Like the Size: 10-5/8 by 3-1/2 by 8 5.4 by 3.1 by 7.9 (inches)
800XLT, the MX-7000 is mi- s
i ptisia e Weight: 5 pounds 2.4 pounds
is Cﬂpﬂb‘ﬁﬂ of Cﬂvﬂﬁn'g 25 to Power: 117V ac, EDW. 12V dﬂ. aw 13.8Vdc
512 MHz continuously, as well Battery: Standard 3-volt (alkaline recommended)
as 800 MHz to 1.1 GHz. This Receive Sensitivity: 0.3 uV 29-54 & 136-174 Narrow FM: 1.0 uV (12 dB Sinad)
contrasts with the 800XLT, 0.8 uV 118-136, 60 percent, 1 kHz Wide FM: 1.5 uV (12 dB Sinad)
Which oiters caverage in. 12 modulation, 12 dB Sinad AM: 1.5 uV (10 dB S/N)
bands from 29 MHz to 912 0.5 uV 406-512
MHz. Specifically, the 0.7 uV 806-912
BOOXLT covers 29.6 to 29.995 {ia kHz deviation 12 dB Sinad}
MHz; 30 to 50 MHz; 50 to 54 ) L
MHz: 118 to 135.975 MHz: Receive Selectivity: NFM +7.5kHz at6 dB
136 to 144 MHz; 144 to 148 WFM 150khz at6dB
MHz: 148 to 174 MHz; 406 to AM +5kHz at6 dB
420 MHz: 420 to 450 MHz: I-F Selectivity: -55dB at +25 kHz -50dB
450 to 470 MHz; 470 to 512 Frequency coverage: 29-30 MHz 26-28 MHz
MHz, and 806 to 912 MHz. 30-50 28-50
You should note that both 50-54 50-54
scanner manufacturers have 118-135.975 54-88
finally realized that their units 136-144 88-108
are being used by people oth- 144-148 108-136
er than public service radio 148-174 136-144
monitoring enthusiasts. For 406-420 144-148
amateurs, both scanners will 420-450 148-174
cover the FM portion of 10 me- 450-470 174-216
ters and the entire 6-meter 470-512 216-220
band. Regency, in fact, has 806-912 220-225
broadened the coverage to in- 225-336
clude frequencies down to 25 336-406
MHz so that its scanner can 406-420
be used by any radio hobby- 420-450
ist. 450-470
As recently as five years 470-512
ago scanner manufacturers 800-1.2 GHz
assumed the only frequencies Channel capacity: 40 20
:_I'g‘?l';?i n:a:;;?etﬁze:t::bllig Audio output: 2 Watts, 10 percent THD 1W at 10 percent THD

service band and the marine
band. Now, they realize that
their units are routinely used by amateurs to
monitor favorite repeater or FM frequencies,
as well as by other radio hobbyists. | suspect
that much of this has to do with the expanded
capability of integrated-circuit-based radio re-
ceiving technology. But, whatever its basis,
it's a welcomed change.

Scanning and Searching

Continuing the comparison, both the
800XLT and MX-7000 will scan and search,
but the MX-7000 offers even more. It will dis-
play the time, retain memory without a battery,
and allow you to adjust its receive bandwidth.
Both units have a priority scan.

In the memory channel department, the
B800XLT comes out the winner with 40-channel
capability. The MX-7000 offers 20-channel ca-
pability. In its start-up mode, the 800XLT
scans the first 20 memories. A second bank of
20 is accessed from the B00XLT's keypad.

Programming

It's easy to see that the MX-7000 is for
the serious user. Programming it is far more
complicated than you would expect, al-
though it doesn’t take long to get used to do-
ing it.

To program a memory channel you must
first determine the reception mode (narrow-
band FM, wideband FM, AM). After you've
determined this, you press the manual key-
pad; then press the NFM (WFM or AM) key
and enter. You then punch in the frequency
and press enter.

At this point you may think you're done, but
you're not. Instead, all you've done is pro-
grammed the scratch pad memory. You must
now put it into permanent storage in dynamic
RAM. To do this, you must press "CH" for
channel and enter the particular channel you
want and then press enter. As you can see, it
takes three key sequences to program a chan-
nel, which is far from user-friendly.

On the 800XLT, however, you simply deter-
mine the frequency you would like to enter, hit
the manual key, advance to the memory you
want to store it in, enter the frequency, and
then hit enter. It takes only one simple key
sequence to accomplish this chore.

Memories

Like the MX-7000, the BOOXLT uses dynam-
ic RAM memory. Memory retention is another
story—the manufacturers have diametrically
opposed positions. Regency, manufacturer of

the MX-7000, takes advantage of capacitor-
backed memory retention. The MX-7000 uses
a high-value bleeder resistor to enable the
capacitor to retain as much of its charge for as
long as possible. This discharge takes about a
week, so memories are retained without the
need for battery backup.

Uniden-Bearcat uses a more traditional
battery backup for its RAM. But rather than
using rechargeable NiCds and circuitry to
keep them charged, the BOOXLT relies on
alkaline cells that have higher voltage but
that are only good for a few hours to about a
day or so because of the voltage requirements
of the memory. Uniden should think of imple-
menting some form of long memory storage in
this unit.

Keypads and Beeps

It is also quite apparent when you look at the
keypad that the B00XLT is far more user-ori-
ented. It uses real push-buttons, rather than
the plastic membrane overlay of the MX-7000.
The use of push-buttons gives the B00XLT a
far more positive feel and makes it easier to
enter frequency information.

The MX-7000's membrane keypad is hard-
er to use because it lacks a substantial feel. If
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you don't hit a key in the right spot, you won't
get the response you expect, a problem en-
demic to all membrane keyboards. A beep
does sound when an entry is made correctly,
but it seems that Regency could have used a
keypad with real keys to implement program-
ming. Hand-held manufacturers use real pads
on their units, which have smaller areas than
the MX-7000 has available.

The Rear Deck

On the whole, the rear of the MX-7000 is far
busier than the rear of the BOOXLT. On the rear
of the B0OXLT are connectors for 13.8 V dc,
ac, ground, antennas, and memory backup
batteries. If you look closely at the rear of the
800XLT, you also become aware of something
different. Not only is there a connection for an
external VHF/UHF antenna, but there isalso a
connector for an 800-MHz antenna. Unlike the
MX-7000, which uses the standard whip an-
tenna or an external antenna for 800 MHz, the
B800XLT uses a separate, fixed B00-MHz an-
tenna, which works surprisingly well.

The MX-7000 has an interesting feature that
the BDOXLT lacks, an attenuator switch on the
rear. Switching it on cranks in 10 dB of signal
attenuation to prevent receiver overload. It's a
nice touch, especially if you're in the near field
of a high-powered transmitter. And while this
enables your scanner o remain operating, it
does have a drawback in that you will only
hear the loudest signals. Weak or distant sig-
nals won't get through. It's a good idea to use
the attenuation only if absolutely necessary.
The rear apron also contains the power, an-
tenna, and external speaker connectors.

The MX-7000 is essentially a mobile unit. As
such, it requires 13.8 V dc at all times. When
running it off 120 V ac, a special step-down
transformer is used. The transformer runs
cool, and it easily meets the voltage and cur-
rent requirements of the scanner. It uses a
special triaxial power plug. So, if you're going
to use 13.8 V dc you'll have to remember to
wire a plug to work correctly.

A nice feature of the MX-7000 is its antenna
connector. Rather than using a Motorola-type
plug, Regency has used a low-loss BNC con-
nector. The BOOXLT uses two Motorola-type
connectlors.

Performance

The 800XLT turned out to be a good, all-
around performer during evaluation. Because
of the location of the test site—a hilitop about
335 feet above sea level with a clear shot to
the horizon—I was easily able to hear stations
up to 35 miles away using the telescoping
antenna that came with the scanner.

The 800-MHz stub worked quite well,
too, even inside a metal-framed building.
The 800XLT is fairly free of birdies. As in
other Uniden-Bearcat scanners |'ve used and
evaluated, the birdies were primarily evident
in the 40-50-MHz range, as well as the 150-
160 range. However, they only appeared on
widely scattered frequencies and were no
problem.

The MX-7000 was also fairly free of birdies,
although it was prone to intermod products in
the presence of moderate rf, something to be
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aware of if you're planning to use it in your
shack. The BOOXLT was also somewhat prone
to intermod.

Specifications

The B0OXLT has some good specifications
and its performance rivaled them. For exam-
ple, its sensitivity is 0.3 microvolts from 29 to
54 and 136to 174 MHz. From 118 to 136—the
AM aircraft band—it is 0.8 microvoilts at 1-kHz
modaulation for 12 dB Sinad. From 406 to 512
MHz it has a sensitivity of 0.5 microvolts and
from 806 to 912 MHz it has 0.7-microvolt sen-
sitivity with 3-kHz deviation at 12 dB Sinad.
Intermediate frequency selectivity is -55 dB at
+ 25 kHz.

The MX-7000's specifications were also
more than reasonable. For starters, it scans
continuously from 25 to 512 MHz and from 800
MHz to 1.2 GHz. It was also one of the first
scanners on the market to cover the mi-
crowave region of the radio spectrum.

Receive sensitivity is 1.0 uV for 12 dB Sinad
on the narrowband FM setting and 1.5 uV for
12 dB Sinad on the wideband FM setting. On
AM, the sensitivity is 1.5 uV for a 10 dB S/N.

Receive selectivity is 7.5 kHz at the 6 dB
point for NFM; 50 kHz at 6 dB for WFM, and 5
kHz at 6 dB for AM.

Image and spurious rejection is better than
-50 dB, while intermodulation rejection is bet-
ter than 50 dB.

Both scanners are equally capable in the
audio department, delivering about 1 to 2
Watts of audio with little or no distortion. This
is more than enough for any environment.

As you can see, both sets of specifications
are very good, although the 800XLT is hotter
than the MX-7000, as the figures show.

Both instruction manuals were clear and
concise. They were clearly written and will
easily lead anyone through the setup and use
of each scanner.

Money Matters

The most serious consideration to be made
here, though, is the list price of the MX-7000.
At nearly $700, frankly it's too expensive for
the casual listener, especially when you
consider the $499.95 suggested list of the
800XLT. It is hard to justify spending $699.95
for a receiver when that's nearly the price
of a good, mobile HF transceiver that of-
fers more capability for the money. It's also
hard to justify that amount of money when
others also offer comparable units for less
money. However, the final choice is still up to
the buyer, and if you're determined to have
an MX-7000, you should be able to shop
around and find discounts in the vicinity of
$250. Still, that's a steep price to pay for a
complicated unit.

Reader service numbers: Regency MX-
7000: 150, Uniden-Bearcat BOOXLT: 151.

Heathkit Dual-Trace Oscilloscope

by Paul M. Danzer

Heath Company

Dept. 011-402

Benton Harbor M| 49022
10-4225 oscilloscope:
$499

he first thing | noticed when | picked up

my new Heathkit oscilloscope kit was that
it weighed about 30 pounds, including about
10 pounds of carton and shipping material.
Quite a contrast to the 75 or so pounds of my
soon-to-be retired Tektronix 545.

Make no mistake about it. For a catalog
price of $499 (and no surcharge at the Heath
retail store) the model 10-4225 is a fully profes-
sional instrument meeting the specifications
shown in the box—when properly aligned.

My first clue to the complexity of the kit was
uncovered as soon as | opened the carton. In
addition to the inevitable set of correction
sheets to the manuals, there was an additional
piece of paper which turned out to be a direc-
tory for the shipping carton. This very handy
little slip of paper told me where to find the
various paper bags of components. The fact
that a directory was needed should give you
the clue as to how many parts there are.

Construction

Heath sorted out most small components
into four packages—numbers 1, 2, 3, and a
“final”’ package. | used two 12 x 16 aluminum-
foil baking dishes, with the components of the
“final”’ pack in one dish and one numbered
package in the other dish.

Most of the small components come sorted
out in order, mounted between two pieces of
paper tape. For the initial part of constructing
each of the three major boards, each compo-
nent in turn is taken off the paper tape and
inserted in the board. Those who remember
assembling early kits will be happy to note that
most of the resistors and capacitors are dis-
posed of in this way, leaving few to be identi-
fied by hand (and eye). This is fortunate since
on the tiny resistors the color code seems to
change color when painted upon a brown-
body resistor.

Heath sections each board, and construc-
tion (or “parts stuffing’’) proceeds generally
from the left section of the board to the right,
thus making life a little easier on you. But don't
forget: This is not a kit for shaking hands. |
found a clear head, a good light, and a magni-
fying glass (thoughtfully supplied by Heath)
absolute necessities. Tiny connector pins de-
signed for automatic machine insertion turn
out to be a problem when approached with a
pair of hands and long-nose pliers.

| found only one error in the assembly man-
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ual. Most embarrassingly for someone at
Heath, the error occurs on a correction sheet.
An old error is corrected but a new error is
made—the instruction step to install R520 is
missed.

As you would expect from Heath, all of the
holes are drilled in the right places and all of
the screws fit, but when you try to wire the
horizontal section front panel onto the hori-
zontal circuit board, you probably will find your
fingers don't fit.

Test and Alignment

Frankly, | was disappointed in the test and
alignment section. The old ohmmeter proce-
dure, carried over from the vacuum-tube kit
days, is probably OK if Heath would specify
clearly where the positive and negative ohm-
meter leads (or the ohmmeter lead with posi-
tive voltage on it or the lead with negative
voltage on it) go for each measurement. Using
an ohmmeter to test wires with semiconduc-
tors attached, where the ohmmeter sees the
semiconductor junctions, turned out to be a
rather hit-and-miss procedure.

The greatest disappointment, however, was
with the alignment procedure. Nowhere in the
catalog did Heath say you would need preci-
sion timebase and voltage-calibration equip-
ment, and those of us used to the old Heath-
kits which contained built-in test sources are
in for a rude shock.

In a telephone conversation with a Heath
technician, | was told that there were a few
complaints about it but they felt people would
use common sense and that the customer
would realize that high-quality test equipment
would be needed to align a high-quality scope.
| guess | am guilty; my common sense, based
on prior kits, apparently failed me.

Actually, with a 1-kHz square-wave genera-
tor, a variable rf and audio generator, and a
good counter a pretty fair alignment can be
carried out. The process has to be carried out
several times in a row. | found, not to my
surprise, that the vertical channels are in fact
wideband, high-gain amplifiers which before
alignment verge on instability, producing very
high-frequency sine waves on the trace seen
on the screen. After alignment, all signs of
instability seem to disappear.

Circuit Description

As you can see from the block diagram (Fig.
1), a dual-channel wideband amplifier pro-
vides a choice of either channel 1, channel 2,
or chopped (both). A rather complex attenua-
tor section feeding several gain stages pro-
vides an input capability ranging from milli-
volts to volts.

The horizontal channel provides a choice of
a standard sweep (‘A" timebase) or a delayed
sweep ('B"" timebase). The operation of the
“B" timebase is outlined in Fig. 2. When you
set the "'A" timebase, the ramp voltage which
provides the linear "'A’ sweep is compared
against a dc voltage set by the time-delay-po-
sition control on the front panel.

When these two voltages are instanta-
neously equal, the circuit says ""OK, now I'll
start the ‘B’ sweep.” If the sweep-mode con-
trol is in the "'A x B"' position, the length of the
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Fig. 1. Block diagram.
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Fig. 2. Delay-sweep generation.

''B" sweep intensifies the baseline of the “A"’
sweep so that you know where you are and
hat will be shown when you change the
eep mode to "'B Delay.” When you do
thange to the ‘B Delay’ position, the "'B"
sweep is now used, and it starts where you
previously set it with the delay control.

Sweep trigger can be selected from an ex-
ternal source or either vertical. Although |
have not tried it, it appears that since the
sweep selection is independent of the channel
selected for display, you can display one
channel and use the second as a high-gain

sweep-trigger amplifier—a very handy trick
indeed.

A few other goodies are provided includ-
ing a standard TV-sync separator for use in
TV troubleshooting, a component tester, and
a probe-calibrate voltage for setting probe
risetime.

Manuals

As usual, Heath provides a full set of manu-
als for construction and operation. The manu-
als are new, have a few bugs, and some
strange things are done. As an example, the
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ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE.

TC70-1 FEATURES:

* 10 pin VHS color camera and RCA phono jack video inputs.
* Crystal locked 4.5 mHz sound subcarrier.

* PTL (Push To Look) T/R switching,

» Sensitive UHF GaAsfet tuneable downconverter,

* Two frequency 1 watt pep xmtr. 1 crystal included.

* Xmit video monitor outputs to camera and phono jack.
eSmall 7 x 7 x 2.5" for portable, mobile, or base.

* Draws only 500 ma (exc. camera) at 13.8 vdc.

Just plug in your camera, VCR, or computer composite video and
audio, 70 cm antenna, 12 to 14 vdc, and you are ready to transmit live
action color or black and white pictures. Sensitive downconverter
tunes the whole 420-450 mHz band down to channel 3 on your TV set
to receive. Both video carrier and sound subcarrier are crystal con-
trolled. Specify 439.25, 434.0, or 426.25 mHz. Extra crystal $15,

WHAT ELSE DOES IT TAKE TO GET ON ATV?

Any tech class or higher amateur can get on ATV. If you already
have a source of video and a TV, it costs about the same as getting on
2 meters. Now you can be seen as well as heard.

DX with TC70-1s and KLM 440-27 antennas line of sight and snow
free is about 22 miles, 7 miles with the 440-6 for portable use such as
parades, races, search and rescue, etc. You can add one of the two
ATV engineered linear amps listed below for greater DX,

AT 70 cm, antenna height and gain is all important. Foliage can ab-
sorb much of the power. Also low loss tight braided coax such as the
Saxton 8285 must be used along with type N connectors.

The TC70-1 has full bandwidth for color, sound, and compuler
graphics. You can now show the shack, computer programs, home
video tapes and movies, repeat SSTV or even space shuttle video if
you have a Home Satellite Receiver.

20 WATT SPECIAL . . $399

SAVE $9 on the TC70-1 & ELH-730G
when purchased together.
All prices include UPS surface shipping in cont. USA.

ACCESSORIES:

Alinco ELH-730G 20wattamp ..... $109
ATV, S5B, FM. 4.5 amps

.. $89
8dbd antenna . . ... $38

Mirage D24N-ATV 50 wattamp ..... $189
ATV, SSB, FM. 9 amps.

KLM 440-27 14.5dbd antenna
KLM 4406

HAMS! Call or write for for full line ATV Catalog.
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pictorials showing the controls for alignment
are not labeled as to which board is which
pictorial, a problem you can rectify with a few
strokes of a pen. Other errors did not seem to
affect anything since the step-by-step assem-
bly instructions are correct (except for the
missing resistor mentioned before).

The circuit-description section of the manu-
al is written clearly, but be prepared to deal
with such terms as '‘cascode amplifiers’” and
“*bootstrap™ circuits.

Good and Bad

Unquestionably, for about 500 bucks you
get a quality instrument; is this kit for you? As
far as | could test, using an old Tektronix and a
newer Tektronix clone as a reference, the kit
lives up to the published standards. Construc-
tion is not easy, and good vision, nimble fin-
gers, and at least average color discrimination
are needed.

Circuit design seems quite clean and
straightforward except for a few cute tricks,
such as in the attenuators of the vertical
channels. | was surprised how few dual
devices and integrated circuits were used—
most of the design uses discrete transistors
and FETs.

After alignment and realignment, stability
appeared acceptable, and the little things
such as lack of jumping from range to range as
you switched vertical scales seemed to be
taken care of. The horizontal trigger system
worked as advertised, and was a great im-
provement over my old Tektronix.

Specifications
Vertical Horizontal
Dual channel Modes:
5mVicmto 10 Vicm A sweep
3% to 5% accuracy B sweep
Decto 25 MHz X—=Y
16 nS rise time External
1 megohm + 32 pF input 100 mS to 0.1 microsec/cm
400 V max input (peak) 3% to 5% accuracy
weep Trigger 5X magnifier
gam: L External sweep:
Either vertical channel 0.1 Vicm
External 1 megohm + 40 pF
Ac line Other
Modes: 8emx 10em CRT
Ac 20 lbs
Dc 6" (H)x 12" (W) x 20" (D)
TV vertical 120V acor240V ac
TV horizontal

If you get the Heathkit 10-4225, plan to
spend from $60 to $140 dollars more than the
cost shown in the catalog. A minimal scope
calibrator, needed for alignment and calibra-
tion, costs about $60. Without alignment and
calibration, you might as well stick to an old
uncalibrated scope. Good probes also are
needed if you want to take advantage of the
scope rise time and use it for looking at those
digital circuits on the bench. Without the
probes ($30 to $40 each) you will waste your
money on this scope.

My own evaluation: Since | plan to keep this

instrument for a long time, the ability to service
it myself and get repair parts without canvass-
ing all of the Japanese paris distributors by
long distance phone is important. As com-
pared to brand name allernative scopes (and
only brand name units), the Heath machine
will cost you a few bucks less—or you get a
few more features for about the same money.
The “fun factor” in building it yourself? Given
the size of the kit and its complexity and parts
density, this one is either more fun than usual
or a bit too much—it’s up to you to decide.
Reader service number 152.

DSE Commander VHF FM Transceiver

by Peter H. Putman KT2B

Dick Smith Electronics
390 Convention Way
Redwood City CA 94063
Price class: $150

G ot the old kit-building itch? Yearn for
the smell of solder? Burnt rosin on your
fingertips? Or the many hours spent squinting
through a magnifying glass looking for solder
bridges? Think of it: when was the last time
you built a kit that was really fun?

| don’t remember either, but | did have a
great time assembling the Dick Smith Elec-
tronics Commander VHF FM transceiver—it's
a good way to spend a few hours (well, 10 or
more). When you're all done, you'll have a
10-Watt synthesized FM rig with full 4-MHz
coverage. No memories, no scanner, no bells
and whistles, just a plain old two-meter FM rig
along the lines of the old ICOM IC-22/22S/
22U. With a few qualifications, it works well
and is easy to tune up.

Assembly
The write-up of the Commander appeared
26 73 for Radio Amateurs = May, 1986

in the August and September 1985 issues of
73, so | won't elaborate here on its technical
specs and performance claims. What | would
like to do is address the process of building the
kit and aligning it afterwards, as well as a few
minor problems and one major problem |
found with the unit.

As the kit came from DSE, all of the parts
were neally sorted into various bags. A quick
check against the parts list revealed one too
many resistors and one too few capacitors—
items that were in my well-stocked junkbox. |
found individual parts overlays helpful in iden-
tifying parts placement, although an alkinclu-
sive paris placements overlay, like the one
that appeared in 73, would have been useful.
Of course, Dick Smith gives you an “out™ in
the form of a notice that tells you to return the
kit unopened for a full refund if you don't think
you can pull it off,

| assembled the kit over the course of four
nights: | tackled all the resistors (150 or so) on
night #1, the capacitors (175) on night #2, the
inductors and transistors on night #3, and the
balance of parts and cabinet on night #4—a
total of about 10 hours, or 2-1/2 hours per
night. This made for a nice work pace. One
minor problem | encountered, which | talked to
DSE about, is the substitution of capacitors,
where physically smaller ceramic capacitors

have been substituted for larger disc capaci-
tors. This is all well and good, except when the
drilled holes for the larger capacitor won't ac-
commodate the smaller one. Some of these
low-voltage ceramics actually break in half
when stretched too far, so | do consider this a
drawback. Either extra holes need to be
drilled, or the correct capacitors must be sup-
plied.

Another problem arose momentarily when it
came time to install the front and rear panels
with respect to the PC board. The panels actu-
ally have to be installed upside down—that is,
when holding the unit so that the front panel
reads correctly right side up, the bottom of the
PC board faces up. This is mentioned
nowhere in the literature, but the few minutes |
spent studying the placement of the thumb-
wheel switch with relation to the speaker
solved the problem. The front and rear panels
are made of single-sided PC-board material,
which is easily tack-soldered to the main
board for extra strength (not to mention the
ground contact for both panels!).

Alignment

Despite these problems, | plowed onward
and soon had the front panel completely wired
up. You must be careful when making the
connections to the thumbwheel switch not to
bend the wire too much, as DSE supplies tele-
phone wire for these connections. This type of
wire is a bit stiff and really doesn’t lend itself
well to this type of use. A better choice would
have been ribbon cable, preferably multi-col-



ored. This flexible cable sustains bending a lot
better. | suggest you use wire ties to group the
various clusters of wire whenever possible,
especially the power leads and volume/
squelch control leads from the front panel.

Make sure you solder the ground return
from the speaker output jack to the back
plane. Don't depend on the barrel of the jack
to make contact, as the hole it goes through
isn't plated. | missed this and spent 15 min-
utes wondering why there was no audio output
from the speaker! | also substituted a standard
Amphenol SO-239 jack for the one supplied.
The Amphenol didn't protrude as far over the
circuit board as the supplied jack and made a
shorter connection to the rf OUT/ANT connec-
tion possible.

Finally, | had the unit completely assem-
bled. After applying power, | immediately
heard a strong local repeater on 146.985 MHz
and used it for the balance of the alignment.
DSE says you will need a multi-meter, fre-
quency counter, or 2m FM rig, a dummy load
(or 50-Ohm antenna if you can’t find one) and
a 5-MHz oscilloscope or shortwave receiver.
Frankly, all you really need is the multi-meter
(preferably a FETVOM or VTVM) and counter,

The alignment procedure is easy. The built-
in S-meter allows peaking the front end in
short order. The other coils that align the vco,
offset oscillators, and PLL are quite broad.
The counter expedites the reference frequen-
cy calibration, and you could almost align the
+5 kHz switch by ear. This part of the proce-
dure went quickly. The problems arose when |

COMPLETE KIT

SPECIFICATIONS

Frequency: 144-148MHz in 10KHz
steps (SKHz offset)

Mode of operation: FM

tried to align the transmitter, which exhibited
wild fluctuations in output power that | couldn’t
tame. The problem turned out to be the vco
buffer amplifier, and a quick fix by DSE re-
turned the unit in fine working order.

Few Complaints

In actual use, the receiver is quite sensitive.
DSE claims the selectivity to be better than 60
dB + 25 kHz, which actually is pretty broad.
Most commercially made FM rigs exhibit bet-
ter selectivity figures, and whether this will be
a problem for you depends on the density of
2m repeaters in your area, as well as channel
spacing.

Where | live in northern New Jersey, I'm in
close proximity to about 75 different re-
peaters. The standard here is 15 kHz channel
spacing, and it's enough of a problem even
with fairly tight receivers! So | wasn't at all
surprised to see signals from 146.79 sneaking
in at 146.805, or 147.000 leaking through at
146.985. But the receiver is sensitive indeed,
which also aggravates the problem of selectiv-
ity. | understand from the manual that 25 kHz
repeater spacing is standard in Australia,
where this kit originated. It might be advisable
to make a tighter filter option available for the
United States, especially for those who live
near large cities.

As far as the transmitter goes, | received
nice audio reports (some stations mentioned a
tinny quality to the audio, indicating excessive
high-frequency response). One model made
by DSE involves increasing the size of the

S—

"~ THE DICK SMIT

Nearly 2000 amateurs can’l bé wrong!
That's how many have now bulll our 2
meter kit in just a few months. Many
letters & phone calls have praised the
project. In lact a number of customaers
said they didn't really need another
2m transcelver, they simply built it for
the sheer fun ol making something
again.

The ‘Commandar has specs which
more than match mos! commercial

microphone input coupling capacitor to 10 uF
from 1 uF to increase low-frequency re-
sponse. The only adjustment on the micro-
phone audio stage is for deviation and not
microphone gain. | prefer both in FM
transceivers, since the gain can very well be
too high but the deviation can also be too low!

Other reports included excessive leak-
through of hash noise and alternator whine.
The DSE Commander does employ a filter
network consisting of a choke and capacitor,
but it may need to be larger. | don’t receive the
same reports when using my Kenwood TR-
7400. Using windshield wipers and the heater
fan also created noise on the transmitted sig-
nal. These problems, however, are easily rec-
tified (no pun intended).

This brings me to my major complaint: The
audio output is very low for mobile operation,
especially in a high-noise environment. The
audio stage is rated at 500 mW output (so is
the 8-Ohm speaker) and | usually had the au-
dio gain all the way up, at which point | could
copy signals most of the time, but that intro-
duced a lot of distortion into the audio product.
DSE needs to run at least 2 to 3 Watts output
from the audio stage to overcome the absorp-
tion of carpeting and upholstery, as well as
general ambient noise. | sort of solved the
problem with an outboard 3-Watt power mod-
ule stuffed into the cabinet.

Other than that complaint, this is a fun kit to
build, and a useful rig around the house and
car. Now, if they could just tighten up the
receiver and boost the audio output...

r =3
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2 METER KIT—

r'il
ol Bok -t i

FOR ONLY Suppy req: 12.8VDC 2 5A(15Woutput) fransceivers selling for much more. I
Receiver: Dual conversion covers the full 144-148MHz band in
Superheterodyne 10KHz channels (with SKHz offsel) with
s sensitivity: 0.5uV for 12dB quieting full repeatler facilities built in. And it
Selectraty: Better than 60d8 ar plus/ delivers around 40-15 wafts with o
Cat K-5308 minus 25KHz receiver sensifivity of 0.5uV or belter
The DSE Commoandear comes brmsﬁh
wifh a comprehensive slep
"3-3"" @ 3 AMPS VHF ANTENNA K" construction manual plus microphone
POWE § & mounting bracket Nothing more
O SUFI SUEFD{H Suality 2m band B 95 to buy! imagine the satis of
T 19 (% wave) & VHF 19 owning & operating the set you built
Cat M-8545 antenna mount. Cat D-4024

“When You Buy, Say 73"
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Wayne Green W2NSD/1

Lousy Inconsiderate Dummies

t's my observation that any time two or

more hams gather together, their conver-
sation soon turns to the Lousy Inconsiderate
Dummies (LIDs) who are ruining ham radio.
The subject is not unknown to come up during
QSOs, too. So, in my never-ending efforts to
be helpful, I'd like your help in trying to
identify the areas of expertise into which
these lids fall.

Lids most certainly are a major problem
for many of us, but before we can tackle
the lid problem we have to identify and isolate
it so we don’t find ourselves diluting
our problem-solving efforts by getting off on
tangents.

Now, how should we go about classify-
ing lids? Being of an engineering turn
of mind, I tend to gravitate toward start-
ing with Lid 01 and working up from there
methodically. Perhaps I'm being optimistic—
maybe I should start with Lid 001, since
it’s possible we might go over 99 types
of lids! In some ways amateur radio seems
to offer limitless possibilities—this may
be one of them. I'll stick with Lid 01
for starters, and try not to be too testy if,
with your expert lid-identifying help,
we're able to describe over a hundred types
of hds.

Lid 01. This is the rotten, lousy, dog-moth-
ered SOB who jams nets by insisting on
his witless rag-chewing on an Official
Net Channel. For instance, the South
East Asia Net (Seanet) is an incredible cornu-
copia of rare DX which can sometimes
be faintly heard mornings on the high end
of 20m., Two or three Chicago super-lids
insist on using what must be at least ten kW
to talk a half mile across town with each
other every damned morning on the Seanet
channel.

Lid 02. This is the ridiculous DX fanatic
who suddenly wants you and your buddies,

28 73 for Radio Amateurs » May, 1986

Recognize anyone?

who have been talking on this channel every
morning for several years now, to either
shut up or move so he can annoy the hell
out of a bunch of Asians who have a net on
the same frequency and who probably don’t
want to be bothered by someone from the
United States breaking in to get a DX contact
anyway.

Lid 03, The unmitigated turkey who sudden-
ly appears on your frequency calling some
buddy of his on schedule, making a mess of
your contact.

Lid 04. The stupid clod who is talking
on your sked channel when your sked
time comes up—despite your efforts to get
him to move somewhere else in the band
s0 you can hear your buddy—or even to shut
up for a couple damned minutes so you and
your sked can make contact and find a clearer
channel.

Lid 05. The jerk who spends his time ker-
chunking the repeater, timing it out and mak-
ing it useless for everone else.

Lid 06. The officious repeater user who in-
sists on call letters being used because “‘it’s
the rules and regulations, fella’’—despite
the fact that everyone talking to each other
recognizes who's talking at any time. This
chap is quick to point out even the slightest
infraction of the rules as he interprets them,
often driving repeater users into a frenzy of

impotent rage.

Lid 07. This is the senile ham who never,
ever allows even one lousy microsecond be-
tween transmissions on the repeater. This
chap is usually in contact with another 07,
complete with an outrageous signal which
can’t be broken. These old boys can keep a
repeater tied up, saying nothing whatever of
interest, for hours on end.

Lid 08. This is the repeater mavin who sets
his repeater so it times out in 30 seconds, thus

assuring that his repeater will never be used
for anything of any significant interest. This
also makes certain that the repeater will con-
tinually frustrate virtually every user, driving
the more loosely-coupled ham minds to
thoughts of retribution.

Lid 09. This 1s a subset of 08, the repeater op
who sets his timeout at one minute, thus mak-
Ing sure to aggravate almost anyone dumb
enough to try and use his repeater for any-
thing beyond kerchunking. His enjoyment is
in having it there, taking up a valuable 2m
channel, and being able to hear the soul-satis-
fying kerchunk when he pulls his HT from
under his pillow in the middle of the night.
Lid 09, when out of bed, is never seen with-
out his HT on his belt. It is never tuned to any
other channel than his repeater.

Lid 10. Say, we're getting into this, aren’t
we? This 1s the Novice who calls CQ endless-
ly using Morse code (reputedly used by
the fathers of our hobby and memonialized
by forcing Novices, who don’t know any
better, to use it). Morse code was abbreviated
as MC in the early days. In an unfortunate
accident, the type for a page in an old issue
of OST was dropped on the HQ floor and
the letters were put back upside down.
The HQ staffers, being burcaucrats and
thus not overly bright, refused to admit their
mistake, saddling us forever after with
the term CW for Morse code. [ thought
you might like to know where CW came
from. Why the endless CQs? Simple: The
Novice, being only able to send and unable
to receive, having gotten his license via a
good friend, wants to have the fun of trans-
mitting, but doesn’t want to be made to look
stupid by not being able to copy any respons-
es. The answer is to just send CQ and never
listen at all.

Lid 11. This is the Novice who sits and listens
to an endless CQ and then tries to call the



CQer, apparently being too dense to realize
that the CQer has no intention whatever of
responding to a call.

Lid 12. This is the chap who acknowledges,
one by one, everything you've said in your
transmission and then turns it back to you.
Okay on the QTH there...okay on your
rig...okay on your antenna...okay on your
handle. . .back to you.

Lid 13. The idiot who makes a second trans-
mission to Lid 12, other than to sign off.

Lid 14, The OSCAR user who dumps a kilo-
watt into the satellite, thereby overloading it
and making it so no one else can use it.

Lid 15. The OSCAR user who complains
because ['ve gone to the trouble to have a
good solid signal into the satellite so I can be
heard

Lid 16. The DX fanatic who can’t wait for a
DX station to sign off with his present contact
and insists on tail-ending with his call at every
break in the contact.

Lid 17. The operator in a rare DX spot who
goes back to tail-enders.

Lid 18. The DX nut who hears a pileup and
jumps right in on top just to prove he can
dominate the frequency with his rock crusher
and twelve-element wide-spaced beam.

Lid 19. The cretin who is too dumb or too
lazy to put a decent signal on the air who
complains when you make your daily contact
with your good old buddy on Lord Howe
Island.

Lid 20. The traffic-handling dummy who
can’'t even count the words in his messages
right for the check.

Lid 21. The nit-picking net manager who
fusses over an insignificant error in the check
number—on a message obviously of no con-
sequence whatever which probably will nev-
er get delivered anyway.

Lid 22. The inconsiderate lumpen who gets
into a sideband rag-chew in the slow-scan
part of the band.

Lid 23. The slow-scanner who plops his big
signal down on your QSO and sends 15
steady minutes of chirping, wiping out your
contact.

Lid 24. The high-speed CW op who s using a
Morse-code computer and doesn’t even know
the code.

Lid 25. The low-IQ jealous CW op who is too
dense to set up a computer to copy the code
and who tries to make life miserable for the
smarter ops who've figured out how to beat

the Morse-code problem.

Lid 26. The disgusting old fart who insists on
using four letter words on the air.

Lid 27. The old-timer who argues that since
even the FCC hasn’t been able to define what
words can't be aired, why should some ass-
hole object if he uses salty language now and
then to express himself? If he doesn’t like it
he can damned well tune off.

Lid 28. The slow-scanner who sends endless
Playboy and Penthouse centerfold pictures,
filling the slow-scan part of the band,

which is narrow enough as it is, with junk.

Lid 29. The slow-scanner who complains
about someone sending beautiful pictures
over the air—something a lot more interest-
ing to watch than the hundredth dumb picture
of a shack or a ham’s ugly wife and kids.

Lid 30. The chap who calls you because
he needs a QSL with your prefix, or from
your state, your county, your zip code,
or some other such impersonal reason.
Why should you waste your time and post-
age on some jerk who has decided he is
going to make WAS in 24 hours on 75m
phone?

Lid 31. The ham who promises you a QSL
for your Ten Band WAS and then doesn’t

send 1t.

Lid 32. The DX operator—usually in a very
rare country—who refuses to respond to your
QSL.

Lid 33. The DX op who sends his QSL to a
rare country op or his QSL manager with the
wrong date and/or the wrong time, making it
a bitch to check the log. No IRC enclosed, of
course. Doesn’'t this chap realize how much
postage costs these days?

Lid 34. The first-time DXpedition operator
who operates outside the American phone
band and asks for calls between 14.100 and

14.200.

Lid 35. The DXer who jumps up and down
between 14.100 and 14.200 calling the DX-
pedition on random frequencies, thus ruining
contacts in progress in that band. Lid 35a 1s
the slightly smarter DXer who listens with a
second receiver or with one of those newfan-
gled digital receivers to the DXpedition chan-
nel and also tunes the 14.100 to 14.200 band
to hear where the DXpedition is listening—
then jumps on top of the frequency and never
mind who is already there.

Lid 36. This is the DXpedition or operator in
a very rare country who is working an endless
list provided by some cohort.

Lid 37. The DXer who gets nasty because he
isn’t on the list.

Lid 38. The mobile dingle who is driving to
or from work and talking via the mountain-
top repeater to a fellow dingle a half mile
away. Much of the conversation has to do
with expert criticism of observed poor driv-
ing practices in his vicinity, a subject of obvi-
ous deep interest to the dozens of chaps wait-
ing to use the repeater,

Lid 39. The high-powered 2m op with a big
beam who sits all day tying up the local re-

peater.

Lid 40. The mountain-topping frustrated
DXer who ties up a half dozen repeaters on a
channel trying to make a contact through just
one of the repeaters.

Lid 41. The repeater user with absolutely
nothing whatever to say who won’t wait for a
mountain-topping DXer to make a contact
through a distant repeater, but instead uses a
local repeater and makes the DX contact im-
possible.

Lid 42. The flying repeater user. This chap
can tie up even more repeaters than the moun-
tain-top DXer. His big complaint is the length
of some of the squelch tails on some repeaters
on the channel he’s picked.

Lid 43. This is the dope who is eagerly trying
to get through to the flying lid, tying up his
local repeater and making so much hash on
the channel the flying lid i1s unable to really

hear anything.

Lid 44. The packet-radio op on the lower
bands whose rig keeps endlessly repeating a
message because his rig doesn't get perfect
copy due to QSB, QRM, or QRN.

Lid 45. The CW op who gets frustrated
by a packet-radio station and gets even
by jamming it—resulting in the packet
rig endlessly (and mindlessly) repeating the
message.

Lid 46. The DXpedition operator who asks
for donations to help defray the cost of
the trip.

Lid 47. The DX operator who is too chintzy
to help out with the incredible costs involved
with putting on a DXpedition and who could
easily afford to send along at least a tenner. If
he’s on the Honor Roll he’s a cheapskate if he
sends less than $100.

Lid 48. The DXpeditioner who operates
from somewhere else than where he says he
1s, figuring what difference does it really
make? After all, DXers can make contacts
anywhere in the world and where you are
1s no less difficult for most of "em to work
than if you were where you said you are.
I believe this approach was pioneered by
WOMLY in his infamous operation in North
Africa. Every contact counted for ARRL
credit, so what the heck, right? I've gotten
a whole bunch of QSLs for DX contacts
where the operator wasn't really there—and
they all count.

Lid 49. The DXer who pauses for one instant
before making a DX contact just because the
operator may not be where he says he is.

Lid 50. The unconscionable, fatherless chap
who uses a rare DX call with reduced power
just to have the fun of being on the power
end of a pileup for a while. No, not one of
the thousands practicing this deceit has
ever been punished for this, but the freedom
from fear of being caught should not encour-
age this outrage on innocent, trusting DXers.

Lid 51. The DXer who refuses to work a rare
station because he suspects it may be phony.
True DXers may complain, but they observe
the fixed rule: Work "em first and bitch later.

Lid 52. The ego-driven maniac who deci-
mates a pileup to work a very rare station and
then, after the contact, jams the channel to
keep anyone else from working the rare one.

Lid 53. The Honor Roll DXer who gets a new
one and then doesn’t do everything in his
power to keep his competitors from keeping
up with him. Ruses include jamming the DX,
asking the DX to move to 80m for a try,
asking all sorts of questions which will keep
the DX op busy answering until propagation
has changed, and so on.
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Lid 54. Contest operators who leave open
numbers here and there in their contest logs to
be filled in with mythical contacts (with
missed countries, sections, or whatever) so a
log cross-check won’t give them away.

Lid 55. The contest op who doesn’t use every
known stratagem to win the contest. Afterall,
his competitors are going to. If this means
claiming 90 Watts out when more like 5,000
was used, who's to really know?

Lid 56. The ham club president who does all
he can to keep young hams from messing up
his club.

Lid 57. The youngster who comes to a ham
club meeting made up entirely of old-
timers—which is about what there 1s to
choose from these days—and shuffles his feet
when bored.

Lid 58. The ham who brags that he doesn't
have any QSL cards when you ask him for
one to confirm your contact with his state,
section, zip code, county, or area code.

Lid 59. The ham who sends out a QSL for
every contact he makes, creating guilt feel-
ings with type-58 lids who don’t have any
QSL cards and are too damned rotten chintzy
cheap to buy any.

Lid 60. A QSL fanatic who gets every QSL
he can and indexes 'em in a big filing cabinet
so he can pull yours out every time you con-
tact him and make you feel guilty for not
having his at hand.

Lid 61. The information fiend who makes a
note of everything you mention during a con-
tact and then, the next time you work him,
even if it is years later, has total recall of the
last contact.

Lid 62. The obviously brain-damaged opera-
tor who has no recollection whatever of his
contact with you last week—or last month.
The SOB doesn't even remember your name,

Lid 63. The op who has to be reminded every
other transmission of your handle—or who
never gets your call right twice in a row.

Lid 64. The nitpicker who is so organized
that he writes down your name and call and
thus never has to be reminded of them during

a contact—proof positive of little imagination
or creativity.

Lid 65. This is the cliché-er who will see you
further down the log because he has to pull
the big switch and modulate the mattress.

Lid 66. The ham who puts up with a cliché-
user without screaming at him, suggesting he
go back to CB where he belongs.

Lid 67. The ham who cheated to get his
license and refuses to ever discuss anything
technical so he won't give away his total
ignorance of electronic technology and radio.

Lid 68. The frustrated pseudo-engineer who,
at the slightest provocation (or with none at
all), plunges into a deep technical treatise on
something you have no interest in whatever.
Any ham with some technical smarts will
recognize immediately that this lid is full of
partly-understood theory.

Lid 69. This is the chap in a round table
where there are some YL ops who thinks it's
cute to make constant double-entendre re-
marks, thus making the YLs and everyone
else uncomfortable.

Lid 70. The YL with no sense of humor, who
objects to being called OM and gets huffy at
sexist remarks.

Lid 71. The self-important ham who quickly
brings up his Jaguar, his twin-engine plane,
his yacht, and other boring things.

Lid 72. The world-traveler who calls rare
DX stations and sets up dinner meetings with
them.

Lid 73. The ham magazine editor who, with
obvious false modesty, doesn’t mention Who
He Is, thus making his contact feel like a real
jerk when he finally figures it out—often after
signing and hearing another station calling
frantically to work said *“famous person.”

Lid 74, The ham who is so totally unread he
doesn't know who the editors of the four ham

magazines are so he’ll recognize one when he
hears him. This chap probably wouldn’t even
recognize Barry Goldwater if he worked him.

Lid 75. Any ham who tries to solve his
own TVI problems without the help of

have some nominations for the ATLHR.

the air after that.
Y'all write, y'hear?... Wayne.

Lids, LOTMs, and ATLHR
Be assured that if you make an outstanding name for yourself in any one of the lid
categories you could live in infamy well beyond your one-line Silent Key obit. Several
hams have made my All-Time Lid Honor Roll—W2BIB, W2HH, W20Y, WOMLY,
WIBUD, W2KR, and so on. What was Don Miller’s call? Oh yes, WONTP. I'll bet you

If you have a favorite you think should be nominated for the Lid Of The Month
(LOTM), send me his call and documentation to back up your nomination. I'll increase
my libel insurance and we'll see what we can do to clean up this awful mess. We
amateurs are supposed to be self-policing, aren’t we?

No, I don’t want to see vigilantes going out and lynching miscreant lids, no matter how
soul-satisfying it would be. I remember when a bunch of Brooklyn hams got fed up with
a local lid who would work only Spanish-speaking stations and who was very rude about
this to his neighbors. A committee was formed to explain how the W2s felt. It was a large
committee—not in numbers, but in weight—and it established the needed rapport. When
he healed, the chap had a much better perspective on his new friends and was very nice on
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fellow hams as intermediaries.

Lid 76. Any ham who refuses to help another
ham with his TVI problems.

Lid 77. Any ham crazy enough to lend a
fellow ham his rig while he's on vacation.
The rig will never again be the same. There is
only one case in all ham recorded history of a
rig being returned in better condition than it
was when borrowed and that ham is now
living in Borneo (V85AA).

Lid 78. Any ham who borrows a rig from a
ham going on vacation and expects the lender
to ever again be on speaking terms after notic-
ing the big scratch your junior op put on the
front panel. (That’s the scratch even the black
magic marker couldn’t hide.)

Lid 79. Actually this is a group effort—hams
who turn up in a skiing village with their HTs
and take over the local repeater for a few
days, leaving the locals—the chaps who paid
to put it up and keep it working—substantially
irritated.

Lid 80. Local ops who fuss because a few

visitors use their precious repeater for a cou-
ple of days.

Lid 81. The QRP fanatic who wants you to
move over or shut up so he can make a tenth-
Watt contact somewhere he shouldn’t—often
with some rare DX op who should better
spend his time working stronger signals.

Lid 82. Mobile ops who add to the QRM by
trying to work DX beyond their depth.

Lid 83. The 20m rag-chewer who steps all
over QRP and mobile ops who are trying to
do the impossible so they can get a lousy
mention in QST for them to make into a
plague and hang on the shack wall.

Lid 84. The 3999er who insists his signal is
not outside the band.

Lid 85. The 80m CW op who makes it a point
to walk all over DX phone stations who oper-
ate in his CW band.

Lid 86. The 75m DXer who believes it is his
right to work DX phone stations operating in
the CW part of the band.

Lid 87. The Italian operator who spellsa ev-
erythinga for youa twice-ah.
Lid B8. Guess who.

Lid 9. Any YL ham who bridles at me
writing “*guess who'' for Lid 88.

Lid 90. The 75m AMer who is obnoxious

about being so far behind the current ham
technology.

Lid 91. The 75m SSBer who makes it a per-
sonal vendetta to harass the 90s,

I'll leave a few for your suggestions. I
suspect [ haven't even really begun to tackle
the lid problem we face as yet—so let's get the
list over 100 and see where it goes. Once we
get the list in shape, perhaps I should print it
in poster form so you can hang it on your
shack wall along with all your dumb certifi-
cates and other trivia to which you've dedi-
cated your life—the stuff your kids will have
to throw out, along with all those old worth-
less ham magazines, when you get your last
mention in OST. W



I ,M BACK' . . .WAYNE W2NSD/1

Here are ten reasons why you’re going to be all upset
with yourself if you don’t subscribe to 73 —Now!

1.) If we’re going to get amateur radio growing again |I'm going to need your help. | can do it, but not alone.

2.) You're going to enjoy the new life in 73—articles on how and why you can get involved with packet radio,
OSCAR, traffic handling, DXing, cross-band repeaters, RTTY, slow-scan, and so on.

3.) Youwon't want to miss 73’s bargain DXpeditions—starting with Asia this October—going to Sarawak 9MB,
Brunei V85 and Sabah 9M6.

4.) Will | be able to get 800,000 new hams licensed per year in China? | think | can—and you will want to read
how I’'m going to do it. I'll even tell you how to get such a program going in the U.S.
We sure could use it!

5.) Are you interested in 73 reader evaluations of ham gear? Now you can vote on -’“‘JSD
your gear and read what the other 73 readers think of theirs. 3

6.) Want to find out just how bad an operator you are? Read the LID list
in 73 and weep. Better yet, shape up!

7.) How about building stuff? I'll be running all the simple construction
projects | can get in 73. Better get out your soldering pencil and tin it.

8.) | have a whale of a lot of fun building gadgets, typing away on RTTY,
working high-speed CW, making DX contacts on 10 GHz from a local
mountain (DX being a new state), working a new country on 20m, getting on
the air from some very rare spot. . . stuff like that. Don’t stay in a rut with
your hamming, there are just too many fun things to do—and I'll be
writing about 'em in 73.

9.) I've forgotten what this was, but it was very important and
persuasive. If | could remember it you'd call my 800 operator
immediately with your subscription. You'll never forgive yourself
if you miss out on this one. . .| remember that much! | think it
had something to do with a whole lot of money—perhaps a
free trip somewhere. Check 73 for the details.

10.) We're going to be reprinting some of the funniest
ham humor from 73's sordid past. A medical checkup is
recommended before reading.

11.) (bonus) Yes, | know 73 got pretty dull last year—well,
well, I'm back and whatever 73 is, it won't be dull. Better get a
refill on your Diazide so you won'’t be after me for giving you apoplexy
when you read my editorials.

Call: 1-800-722-7790

Send in the coupon—or call my 800

YES! Enter my subscription to

operator and get started with 73. 73 Magazine starting with the next issue.
it's only $19.97 a year, or three

years for $50. (Three’s obviously Name

the best deal. Three years from now Call

you'll wish you'd bought mx:) You Addrane
can send a check or your credit card

info. Remember, procrastination is City State Zip
the thief of 73, so do it now. Look, L1Check [JAmex. CIMC C1BA
you've got my guarantee: Either #

you enjoy 73 or you can ask for your Expiration date:

money back. Y'all write, y’hear? CALL = 1_800_722.7790

Wayne Green W2NSD/1 By _ e s SIUE s rlinA il
Editor/Publisher—again e Syarie enter Peterborough,

055A86




Donald Olszewski WASIZV
32828 Beacon Lane
Fraser M1 48026

Speed-Charge Your PB-21

This ac/dc charger gets your TH-21AT
off your belt and on the air.

H ere’s a way to increase the usefulness
of your Kenwood TH-21AT by quick-
charging the battery pack. Most people like
the small size of the HT but complain about
the limited battery life. The way to keep
things running smoothly is to get two bat-
teries and use one while quick-charging the
other.

I don’t think that Kenwood offers a quick-
charger for the PB-21, and the five-to-six-
hour wait for the standard 110-volt charger
isn’t acceptable for sustained operations such
as public service events. If you're not near
a 110-volt source, the problem is further
compounded.

The solution is to build a charger which
accepts both 110-volt ac and 12-volt dc. This
permits you to charge the battery from your
vehicle’s cigarette lighter. The nominal
voltage of the HT battery is 7.2 V, and 12
volts will charge it quite readily.

Charge Rates for NiCds

As a bit of a side note, I'd like to describe
the charge rates that can be applied to nickel
cadmium batteries. Most of them can be fast-
charged at their milliamp/hour rating for an

hour, or slow-charged at one-tenth their mil-
liamp/hour rating for 10 hours. For example,
a 180 milliamp/hour battery can be charged at
180 mA for one hour (180 x 1=180), or I8
mA for ten hours (18 x 10=180). Fast-charg-
ing shouldn’t continue for more than an hour
because the cells will overheat and possibly
be damaged by excessive gassing. The slow-
charge rate can be maintained indefinitely
with no cell damage.

This charger was designed to provide both
a quick- and a slow-charge rate, but doesn’t
switch between the two automatically. Some
vigilance is required from the operator in
order to avoid cell damage. It's assumed that
users will be involved in extended periods of
operation and will be rotating batteries.
Therefore, you should stay nearby to tend to
the charger and extra pack.

Circuit Details

Fig. 1. reveals the plan. The output of the
rectifier is the point where 12 volts dc i1s
applied from some external source. This po-
tential is assumed to be the 12 volts from your
vehicle’s electrical system, although it can be

any other dc source. Be sure to fuse this input
for safety.

.Y |
o Hn 4o ¢
.-"#..ﬁ. ' |
o ' = H000Rf
h 5y
=k +r
e

BATTERY

Fig. 1. Schematic of quick- and slow-rate charger for Kenwood PB-2 1 battery pack. This circuit
can be used for just about any handie-talkie battery pack. Change the values of Rl, R2, and F2

for the charging current needed.
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The umit uses a 12-volt power transform-
er, bridge rectifier, and filter to provide
the charging potential from 110 volts. This
is relatively straightforward, but you should
note that the transformer center tap isn’t
connected. The entire secondary voltage
is applied to the rectifier. Regulation and
ripple in the dc output aren't a concern
because the potential is used to charge a
battery and not power an amplifier. We
have no intention of listening to a signal. No
power switch is provided since no current
will flow unless a battery is under charge.
The battery 1s, in effect, the on/off switch.
However, don’t forget to fuse the primary of
the transformer.

R1 limits the quick-charge rate to approxi-
mately 180 milliamps, which is the rating of
the battery. R2 sets the slow-charge rate at 20
milliamps. LED 1 indicates low-charge-rate
current flow and R3 limits voltage across it.
Switch S1 shorts out R2 and the R3-LED 1|
combination, allowing the higher current
necessary for quick charging; this current
develops enough voltage across R1 to foward
bias Q1 through R4. Q1 functions in the cir-
cuit as a switch, and is driven into conduction
by the applied bias. When Q1 is on, current
flows from the emitter to the collector and
turns on LED 2, indicating high-charge-rate
current flow. Use a blinking LED to draw
attention to the fact that the battery is being
quick-charged. Resistor R5 limits voltage
across LED 2 and R6 helps to set the bias
point of Q1. Zener diode D! protects the
transistor in case a reverse-polarity voltage is
accidentally applied to the unit.

Most of the parts used are garden-variety
items with no critical or unusual components.
Feel free to substitute. A discarded AM/FM
circuit board can provide most of the parts. If
you have a well-stocked junk box, you can
probably build this charger for nothing. If
not, some careful shopping at the next
swapfest should yield everything, with the
cost limited only by your ability to bargain. If



all else fails, your friendly neighborhood Ra-
dio Shack should have all the necessary parts,
except for the spring brass used for the bat-
tery contacts. Even here you may be able to
use contacts from one of their battery hold-
ers. With Radio Shack as a parts supplier,
the total outlay shouldn’t be more than $35,
according to their 1985 catalog. This price
may seem high, but it assumes you have to
actually purchase everything.

Beginning Construction

Begin construction by carefully cutting a
slot for the Kenwood battery at one end of the
project case. Mark the slot with a pencil by
tracing around the battery; cut the opening
slightly undersize with a keyhole saw. Then
use a flat file to get it to the final size. Work
slowly and don’t let the opening get too big. It
should hold the battery firmly in an upright
position, and not allow it to rattle around
or shift in the opening. This prevents loss
of contact when the charger is used in a vehi-
cle that is in motion. Remember, if there is
no contact with the battery, no charging
takes place.

The project case suggested has internal
slots for circuit boards, and this method of
mounting is used for the power supply. The
transformer is the bulkiest item., but with a
little care all of the items can be placed on one
vertical board.

A second board is used for the battery con-
tacts. This one is mounted horizontally on
four long screws that function as posts. Put
extra nuts on both the underside and the top of
the board to provide a firm platform for hold-
ing the HT battery (see Fig. 2).

Now comes the only real home-brew por-
tion of this project, and it requires some re-
sourcefulness on the part of the builder: The
charging contacts of the battery should be
made from some sort of spring brass or shim
stock. I fashioned mine out of a piece sal-
vaged from a discarded doorbell switch. The
brass strips were cut to match the contacts of
the HT battery pack. I drilled one end of the
strips to accept a mounting screw and at-
tached them to the circuit board. Next, the
strips were carefully bent into a horseshoe
shape to provide the spring necessary for
good contact, In use, the weight of the pack
against the springs makes the required con-
nection for the charging current. I recom-
mend that brass hardware also be used for
mounting to keep electrical resistance low,

Now construct the power-supply board.
This one should slip into the slots provided
inside the project case. An etched board will
add that commercial touch to the project, but
point-to-point wiring will work as well. Once
the cover is on, no one but you will know the
difference.

Because of the small number of parts and
the room for liberal substitution, I haven’t
provided a circuit-board layout. If your junk
box yields something that will work but is
different in size or lead configuration than the
part specified, such a layout would have little
value; hence, the builder is left to determine
the best component placement.

I found the following steps convenient: The
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Fig. 2. End view of case and cut-away portion showing brass charging contacts and method of
supporting the battery while in the charger. Drawing is not to scale.

Photo A. The charger described in this article is shown on the lefi. The photo gives a good view
of how the battery pack is held while being charged. The unit on the right uses the same circuit,
but the values of R1, R2, and F2, along with the power transformer, have been changed for the
higher current required by the ICOM BP-4 pack. Construction of this unit preceded the one
described in the text.

Photo B. Here, the unit is shown with the cover removed. At the left is the circuit board and
charging contacts that support the battery while it is being charged. In the center is the
power-supply board. At the right are the power connections. Clockwise from top they are:
12-volt dc input, 12-volt fuse, 110-volt primary fuse, and line cord.
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transformer should be mounted first. Put it
low on the board so that it will be near the

be top-heavy. Putting the primary connec-
tions at the bottom keeps the exposed 110 ac

Next, mount the filter capacitor, since it is
also somewhat bulky. The other items occupy

bottom of the case and the circuit board won’t  to a minimum—a good safety move. little space and can be placed at will, but give

some regard to the heat generated by the

power transformer. When the circuit boards
Parts List are complete, set them aside. Mark and drill
Part RS# Description Price the case for the fuse holders, power cord,
BR 276-1146 Bridge rectifier, 4 A, 50 Piv 1.39 switch, LEDs, and 12-volt-dc connector.
C1 272-958 1,000 uF, 16 Vx2 .99 Mount these items and proceed with the final
D1 276-564 Zener diode, 15V, 1 W 89 wiring. I chose to simply glue the LEDs into
F1 270-1270 1/4-Amp fuse .69 the proper size hole. Allow extra length in the
F2 270-1271 1/2-Amp fuse .69 wiring to facilitate servicing.
J1 274-1549 Power connector .99 When complete, check the charging cur-
LED1 276-022 T-13/4 LED (green) .79 rent by using clip leads and an ammeter.
LED2 276-036 CQX21 blinking red LED 1.29 Typical values should be 18-24 mA for the
Q1 276-2023 General-purpose PNP silicon 79 low rate and 180-200 mA for the quick rate. If
R1 271-080 20 0hm, 4 W 69 all is satisfactory, put the unit into service.
R2 271-1315 330 Ohm, 1/4 W .39
R3 271-1321 1k Ohm, 1/4 W 39 Using the Charger
R4 271-020 560 Ohm, 1/2W 19 At this point, I'd like to include several
R5 271-1317 470 Ohm, 1/4 W -39 notes on the use of this charger. As I men-
R6 271-009 47 Ohm, 1/2W 19 tioned, the battery pack should not be left on
S1 275-624 SPST switch 1.49 fast-charge for more than one hour. Doing so
T 273-1360 110-V primary, 12V c-t 2.49 may damage it. Since the charger doesn’t
270-223 Project case 2.69 automatically reduce the charge current,
270-364 Fuse holder (2 required) 1.78 some care is required. Don't forget that the
278-1255 Line cord 79 battery is on fast-charge.
278-1636 Strain relief 69 If the battery isn’t needed at the end of one
64-2346 Self-stick cushion .89 hour of fast charging, switch to the low rate.
276-1576 Circuit-board kit 8.95 It can be on low-charge for an extended peri-
64-2890 Hardware assortment 1.59 od of time without damage.
78-1290 Hookup wire if‘ I"ve been using this charger for more than
Total 34 30 three months with no problems. It has been
used during public service events to fast-

charge from a 12-volt automobile battery. 1
did manage to fry one battery, but that was
due to my own forgetfulness.

Kenwood says nothing about fast-charging
the PB-21 battery; therefore, I don't recom-
mend using this charger while the battery is
still under warranty. The battery must be
removed from the TH-21AT for charging.

This basic circuit can be adapted to just
about any HT battery pack. As shown in
Photo A, the forerunner to this project was a
quick-rate charger for the ICOM BP-4 con-
taining six AA cells. The only problem that
developed with this version was oxidation of
the brass contacts.

The objective of the charger cicuitry is to
limit charging current flow at the quick-
charge rate with R1 and to the low rate with
R2. Some manipulation of Ohm’s Law will
give you values for these components.

FIf Make sure the secondary of your power
o e . heaiind B errer D el transformer can supply adequate current or it
oy 83500 | Feg 195.8e85 | A2l EEE” 1“—'[35%:’3% i e | may be damaged. Some overload can be tol-

RHG 1245 km | DRFT -508 Hzm| ¢ -. | IRFT -166 Hem| & H erated, since quick-charge current is drawn
" N | TR ' for a limited time. As I have described, S1
shorts out R2 to provide manual selection of
the charge rate.

LEDs 1 and 2 are used to indicate that there
is good battery contact and that there is a
charging current flow. They won’t light un-
less there is current flow. I prefer to use green
or yellow for the low rate, and a flashing red
for the high rate, which is better at getting the
operator's attention.

Thanks go to Don Kollmorgen K8VIG for

his help and for the photos used with this
article. Have fun building! W
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When is Microlog going to get into Packet?

Thanks for waiting, you'll be glad you did.
We've packed a lot into the ART-1, because we
knew you wanted a truly ALL-MODE Remote Ter-
minal, without any extra pieces or RATTS nest of
wiring required, and, 'NO COMPROMISE’ perform-
ance. Start now with full capability Receive &
Transmit on RTTY, CW, & AMTOR for $199, and
later add Packet capability inside the shielded,
all-metal ART-1 case. Plug in the ART-1 with one
cable to your computer, make the connections
to your radios, and forget it. All control functions
and tuning indicators are via the keyboard and
video. Small enough to go anywhere, and avail-
able now for your Commodore 64/128. Packet
operation uses either TAPR compatible, or easy
Microlog direct control commands not possible
with conventional ASCIl terminals. Packet

option includes a separate internal computer
enhanced demodulator optimized for 1200 baud,
and dual-radio support for HF & VHF. It's like
having two interactive terminals. (What good is
a multimode unit that can only connect to ONE

radio?) You've come to expect performance and
value from MICROLOG, the ART-1 delivers!

Here are a few of its many features:

*® on screen tuning indicators ® full or split-
screen on all modes ® auto-load memories

* output to commodore printers ® full speed
operation, morse to 99 wpm. Baudot to 132
wpm, ASCIl to 300 Baud ®* 4 mode AMTOR

* WRU * independent RX/TX normal/invert

* pitch reference CW tuning ® real-time disk
communication ® break buffer ® random code
generator ®* RX/TX of basic programs ® 24 hr.
clock ® no extra power supply needed when
used with Commodore Computers ® unshift on
space ® foxtest and more.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

18713 Mooney Drive Gaithersburg, Md. 20879
301 258-8400 70
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Gary Cain WEMFL
American College
270 Bryn Mawr Ave.
Bryn Mawr PA 19010

Del Thomas WL7AKZ
100 E. Fireweed
Anchorage AK 99503

Army Surplus CW

Simple conversion tips for the Special Forces PRC-64.

The Delco 5300B, the CIA version of the PRC-64 transceiver.

L
k

Vv Y

7
]

|
TI 28V.1A

Ul 28V REGULATOR
Uz 12v REGULATOR
Ul SV REGULATOR
Cl 2000kF, SOV

1

Fig. 1. Power supply.
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he PRC-64 is a small, lightweight por-

table transceiver used by the Special
Forces which frequently turns up at flea mar-
kets. Although the manual specifies a fre-
quency range of 2 to 6 MHz, experience with
a variety of units has shown that this set easily
covers the 160-, 80-, and 40-meter amateur
bands with no modification.

The set is housed in a waterproof aluminum
case, weighs 7'2 pounds, and is capable of
either AM or CW operation. The rig includes
a 6-kHz ladder filter for AM and a 500-Hz
Collins mechanical filter for CW., It also fea-
tures a panel-mounted hand key and CW
sidetone. Stated rf power output is 1% Watts
for AM and 5 Watts for CW, but these figures
are based on minimum battery voltage; rf
output is nearly doubled for either mode with
nominal battery voltages applied to the trans-
mitter stages.

Variants

It's good to keep in mind that you may
encounter variants of the PRC-64. The Delco
5300 is the CIA version of the PRC-64, but it
1s electrically and physically the same. The
PRC-64A includes an oscillator control cir-
cuit that prevents chirping and key clicks
when transmitting CW at 300 words per
minute with the GRA-7 Burst Encoder. The
third variant that we’ve seen appears to have
been produced in a very limited quantity. It
can be easily identified by its lack of a band-
width switch and its microswitch hand key.
There are also at least two frequency-synthe-
sized variations of this rig; the Delco 1600 is
frequency-synthesized from 2 to 10 MHz,
has a tunable receiver, and features AM mod-
ulation. The Delco 3200 is the same except
that it has single-sideband modulation.

TEH WIEW BATTERY DONNECTOS N AN/PRC-4448
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Fig. 2. Pin connections for input voltages.



Crystals

The receiver requires crystals in CR-78/U
holders. The receiver crystal frequency
should be the desired frequency plus 455
kHz. The transmitter requires crystals at the
operating frequency in CR-89/U holders. For
those of you with the Delco 5300, some, if
not all, of these sets use CR-78/U holders for
both the receiver and the transmitter. Check
the pin spacing of the transmitter crystal
sockets before ordering crystals.

You can order crystals from Sentry Manu-
facturing Co., Crystal Park, Chickasha OK
73018. The price is $10 each for the receiver
crystals, and $13 each for crystals used in the
transmitter.

Power Supply

Power for the PRC-64 was originally sup-
plied by a BA-1509 magnesium battery,
which produced 4 volts for the receiver, 12
volts for the oscillator, and 24 volts for the
transmitter final stage. This battery probably
isn't available now, so you’ll have to con-
struct either an ac power supply or a battery
pack. The schematic for the power supply is
shown in Fig. 1. Pin connections for the input
voltages are shown in Fig. 2. The female plug
for this connection is a Cinch-Jones number
13279. The 70-mA current requirement of
the transmitter rules out the use of ordinary
dry cells, so if you are contemplating portable
operation, the battery pack should be built
using heavy-duty NiCds.

Once you have a suitable power supply
built and your crystals have arrived, you can
proceed with the tune-up phase. We suggest
that you double-check your connections be-
fore you accidentally hit the switch. Applying
12 or 28 volts to the 4-volt pin means instant
death for the receiver,

Tune Up

To tune up the rig you'll need a 10-Watt,
50-Ohm resistor, a couple of tweaking sticks,
and a 600-Ohm headset, if you aren’t fortu-
nate enough to get the original earphones.
Install the receiver and transmitter crystals in
their appropriate sockets. Each channel cov-
ers only a specific frequency range, as fol-
lows: channel 1, approximately 1.9-2.8
MHz; channel 2, 2.8-3.65 MHz; channel 3,
3.6-4.7 MHz; channel 4, 4.6-7.2 MHz.

To tune up the receiver, set the receive-
send switch to receive, the bfo to off, the B/'W
switch to 6 kHz, the gain control to maxi-
mum, and the receiver channel switch to the
proper channel. Connect the 50-Ohm, 10-
Watt noninductive resistor between the an-
tenna and ground terminals. Referring to Fig.
3, adjust the rf collector coil for this channel
for maximum noise in the headset.

To tune up the the transmitter, set the re-
ceive-send switch to send, the loading control
to 1, the AM-CW switch to CW, the IND-
SENS switch to 3, and the transmitter chan-
nel switch to the proper channel.

Refer to Fig. 4 and adjust the dniver coil
and final amplifier coil for this channel for
maximum brightness of the antenna indicator
lamp while depressing the panel telegraph

CRYSTALS

TM5820-552-15-7

Fig. 3. Use this map to match the channel number to the appropriate rf collector coil.

CRYSTALS

L6

)

TM5820-552-15-6

Fig. 4. Final amplifier and driver stage tuning adjustments.

key. Turn the IND-SENS switch to the lowest
number that will give an indication and again
adjust the two coils for maximum brightness

of the lamp.

Manual and Accessories

The technical manual for this ng is TM
11-5820-552-15. It is available from most
dealers of surplus manuals. We also have a
few copies. For AM operation, a standard
dynamic microphone works well. The ear-
phones are 600 Ohms. (The earphones from
the PRR-9 rig work well.) The rig was origi-
nally furnished with a 50-Ohm dipole antenna
wound on three reels, but any standard anten-
na from the handbook works well with this
rig. For replacement transistors in the receiv-
er, 2N207 will replace all but the audio tran-
sistors. The equivalent number of audio tran-

sistors is 2ZN706A.

External Key

An external key, or electronic keyer, may
be used by plugging the key into the socket
provided for the high-speed burst keyer.
Wire the keyer to pins A and D of an Amphe-
nol 125-195 plug. Ground is pin A.

In summary, the PRC-64 is an excel-
lent portable or emergency QRP rig that is
readily available at a reasonable price. It
requires no conversion other than a tune-
up and the acquisition of the crystals and
accessories.

We'll answer any questions from amateurs
who have either experience with this rig or
questions about it. We are also interested in
talking to anyone who has experience with
synthesized versions. ll
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C. Jim Williams WIROM
Sokokis Trail
Limerick ME 04048

The Day the Aliens Landed
in Limerick, Maine

There once was a ham in his shack. . .

A s a general rule, I goto bed early (7 p.m.
or so0) from October to May. That way, 1
can get in five or six hours of sleep, awake
refreshed at 1 or 2 in the morning, and get on
75-meter phone ready for the European and
African DX.

My routine is to sneak out of bed so as not
to disturb the XYL, feed my two Tanganyika
Terriers, make a pot of tea, and settle down to
pick up a country now and then, to help out on
the 75-meter DXCC. Some mornings I hear
little or nothing of interest, so I read or doze
off in the chair. My operating position faces a
window that looks out over a five-acre field
where I have a pair of 40-meter verticals, a
few big delta loops, and about ten cords of
wood stacked up for the winter,

It’s a Plane, It’s a ...

One morning in early February, I was lis-
tening to a W2 working a CE@ on Easter
Island. The W2 was one of the Big Guns on
75 with a 75-meter beam up 140 feet. He was
giving the CE® a 59 plus and turned it over to
the CE®, whom I copied between a 3 or 4 and
signal strength the same. When the W2
signed, I called the CE® but he came back toa
W3. After four more tries, I finally snagged
him and was grateful for the 34 he gave me.

There's not too much activity at 2 in the
morning from Wl-land, but a few Wls and
W2s called the CE®, and I half-listened while
drinking a cup of tea.

All of a sudden, the band went dead—by
dead, I mean nothing, absolutely no sound
from the receiver. I figured the headphones
had gone sour. I unplugged the phones and
still heard nothing. I thought the 830S had
“*bought the farm"’ for sure. I could see my-
self packing it into the box and shipping it off
to W6 land for repairs.

Since the window in my shack is in the
back, as I looked at the receiver I noticed
light, and it was getting brighter. Now, at 2
a.m. it just isn’t natural to see light out in my
back yard. Two steps took me to the window,
where | damn near had an embolism! Look-

38 73 for Radio Amateurs = May, 1986

ing straight out into the field and directly over
the tops of the big pines that border the field, I
saw a large object hovering and lighting up
the entire area. As I looked, a row of lights
came on and were directed downward, and a
strange craft began to descend to the rddle
of the field.

““All of a sudden,
the band went dead.’”’

I stood frozen at the window. I realized
what I was seeing could be only one thing: a
flying saucer, a space ship, one of those
things from outer space that the long-hair
weirdos are always seeing—a UFO in my
back yard!

The craft settled down and all the lights
except for a few directly facing me went out.
The lights that remained gave off a bluish tint,
so [ was able to see the entire craft without
difficulty. My best guess 1s that it was 75 to
100 feet wide and 30 to 40 feet high above the
outrigger-type legs that were supporting the
craft on the ground. All I could do was stare
out the window wondering what the devil to
do next.

I don’t remember how long I stood there,
but the receiver came back to life, and I made
a quick stab at turning down the audio gain.
When [ looked out the window again, a sec-
tion of the craft was being lowered to the
ground and a set of stairs telescoped from the
section to the ground. My heart was pounding
so fast and I was so scared that I could do
nothing but watch as two figures descended
the steps and stood looking directly at me.
The craft and two figures were only about
200 feet from where 1 stood, so I could see
them clearly. They appeared to be of average
human height, both rather slim and dressed in
black gowns that fit close at the neck. Both
figures had white hair that came down their

faces as far as the eyebrows—what we call
“*bangs’’ on this planet.

Suddenly, both figures bowed from the
waist in my direction. When they straight-
ened up, one of them motioned for me to
come toward him.

Hams From Another Planet

I'm sure some of you would have said at
this point, **Don’t go out there—not on your
life. Stay put; call the cops. Call the Air
Force. Call up all the prayers you know, pal,
because you're going to need them, fast.”’

I did none of those things. Instead, I left the
window, put on my hat and coat, went out the
back door and walked up into the field toward
the two figures, who were still at the foot of
their craft. As I approached, I noticed both
had normal faces and skin tone; in fact, one of
them reminded me of an old buddy of mine.
When I got within five feet of them, one of
them spoke!

“*Greetings. We mean you no harm. We
come in peace. My name is Douga and he is
Billo.”" The creature pointed to the other
figure.

My mouth was so dry and I was shaking so
much I could barely stammer, ‘“*“How do you
do?"’

Douga, the one who had spoken, had a little
star on the collar of his black robe. I took him
to be the numero uno creature.

““We are from the planet Prado in the
galaxy of Volar, and we have been monitor-
ing your radio signals for some time now,"’
said Douga. **We would like to talk with you
and learn many of your customs, and perhaps
you will tell us what these strange objects are
and what they have to do with your radio
signal.’” While Douga was talking, he point-
ed towards the Rohn tower with the 6-¢le-
ment Telerex and at the verticals and delta
loops and slopers that populated my back
yard.

*“You mean the antennas?’’ | asked, sort of
pointing to them all with a sweep of my arm.

‘*Antennas? [s that what they are called?"’
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Billo reached down and removed a glowing
object from his belt, pointed it at each of the
antennas and them put it back on his belt.

*“What was that for?"" I asked.

“Don’t be alarmed, '' he said, ‘I was only
checking the radiation output. We are ex-
tremely interested in the design and size of
these instruments.”’

Douga asked, *“Would it be possible for us
to look at your radio equipment? We are very
interested in what you use to radiate such a
strong signal. We have been monitoring your
planet’s signals for some time now and yours
stands out as one of the strongest and most
consistent.”’

Now I always feel pretty proud when some
DX station gives me a 59, but when some
creature from outer space tells me I have a big
signal and wants to look over my antenna
farm and rig, rhat s a compliment.

““Sure,”" | said, ‘‘come on into the house
and I'll show you my rig.”" We walked to-
wards the house, and when we got near the
100-foot Rohn with the tribander, Billo
looked up at the beam, put his hand on his
belt, and flew straight up in the air! He hov-
ered around the level of the tribander and
examined the elements. When I could talk, I
said, ‘"How the devil does he do that?"’

““Anti-gravitational thrust,”” Douga re-
plied calmly. ‘‘Do people on this planet use
anti-gravitation?"’

“I've never even heard of it,”" I told him,
**but it would sure come 1n handy working on

“When You Buy, Say 73"

At yvour Distributors, Write or Call
10 Canal Street, Bristol, PA 19007

We Can’t Keep It
nder Our Hat...

So many people have discovered our products
and publications that we simple can’t hide our
success any longer. In fact, our commitment to
quality merchandise and personalized service
has made us one of the worst-kept secrets in
communications monitoring.

|| Explains Ingrid:
“l guess we're just very
easy to get to know . . ."
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Write to Dept. A (or phone 704-837-9200)
for a free catalog and sample issue of
Monitoring Times.

antennas.”” We reached the back door and
went into the house and then into the radio
shack. I don't have the best shack in the
world, but I do have a TS-830, an L4B linear,
an antenna coupler, a keyer, and a few pieces
of 2-meter gear—not bad for an old-timer—
plus a nice operating chair and a couch to grab
a nap on now and then. All told, my shack 1s
nothing to be ashamed of.

I remembered my manners. ““Would you
guys like a cup of tea?”’

““I don’t understand, "’ said Douga.

““100 Watts into
the Mark V at 14.2
MHz would radiate
1,420,000,000 Watts.”

““It's a hot drink we enjoy on this planet.
Would you like to try some?"’

“Yes, thank you. May we examine your
radiator?”’

““Radiator! What's that?"’ I asked.

Douga pointed to the equipment.

““Sure,”” I said, *‘help yourself. I'll put
water on for tea.™

After I put the water on, I returned to the
shack and found them both talking in a
strange tongue. Billo was pointing the glow-
ing belt-buckle at all my gear.

| 140 Dog Branch Road, Brasstown, N.C. 28902

“*Jim,”” said Douga in English, “*how old 1s
this equipment?"’

I was taken back a little that he knew my
name, since I hadn’t given it to him. "*How
did you know my name?"’

**As [ said, we have been observing you for
some time. Are you offended by my using
it?"’

**No, of course not.™’

**How much power do you radiate?”” Billo
asked.

[ grew two feet taller as I gave the answer.
‘I can squeeze out 2 kilowatts on SSB and 1
kilowatton CW."’

““You use CW!"’ They looked at one anoth-
er in amazement, then smiled. ““Would you
have the radiator path for this?"’ asked Dou-
ga.
“*What's that? [ don’t understand ‘radiator
path.”"

““It’s the electronic sequence of the equip-
ment, or how it actually works."’

I thought for a moment. **Do you mean the
schematic?”’

**Schematic? We do not know that term but
perhaps if I could show you..."" He pointed to
the pencil and paper on the desk.

“*Help yourself,"" I said.

Douga only had to draw a few lines before I
knew what he wanted. He was drawing the
output circuit showing a coil, capacitors, and
some strange symbols I had never seen be-
fore. 1 opened the filing cabinet and took out
the Kenwood manual for the 830, opened up
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to the double-page schematic, and laid it on
the table.

Billo immediately pointed his glowing
buckle at it, and the two of them started chat-
tering in that strange language again.

The tea kettle burst into song, so I headed
for the kitchen while they were looking at the
830 schematic. When I returned with a tray
and three cups of tea, we all sat down and I
watched their faces as they tasted the tea.
Both of them seemed to be delighted with the
laste.

*“What is this called?’” Douga asked.

“It’s tea. It comes from Asia. Do you know
where that is?"’

Both shook their heads. **Point to Asia,"’
Billo said, indicating the Great Circle map on
the wall.

I put my finger on India, and they both
nodded their heads. *“We know that part of
your planet,’"' Billo replied.

Douga pointed to the 830 and the L4B. *‘Is
this the latest in your technology? What pow-
er do you run?"’

““The exciter, the 830, puts out about 100
Watts, and the amplifier somewhere near 2
kW SSB."" I got up the courage to ask the
question that was really on my mind. *‘By the
way, what are you two up to? It’s not every
day one gets visitors from another galaxy.
Are you guys planning on taking over?"’

““Oh, no'" was the reply. ‘*We are doing
nothing but observing your culture and tech-
nological status and comparing them to
ours.”’

*“What have you found in regards to ra-
dio?"" 1 asked.

““We hope you are not offended,’

Douga said politely, pointing to my rig.
*“This technology is 75 to 100 years behind
ours.”’
“I don't understand,’’ I said, *‘this is a
late-model solid-state transceiver. It’s the
state of the art. What do you guys have that's
so superior?"’

Douga finished his tea, set the cup and
saucer down, and looked and Billo, who nod-
ded his head and smiled.

“Jim, your type of radio technology is
based on the scientific principle that radio
waves are generated in the transmitter section
and then coupled into an antenna where they
are radiated into space. If you remember the
old theory of dropping a stone into a body of
water and seeing the rings or circles spread-
ing out from the point of entry, these rings
spread outward to infinity and are supported
or strengthened by additional rings caused by
more stones being dropped into the water or
some type of a wave generator."’

*“I know that theory, and it works. It’s the
basis for how radio signals go out from the
antenna and are picked up all over the
world,"" I replied.

““True, the old ones on our planet have
recorded this type of radio technology, but
that was many years ago. Have you no knowl-
edge of ART?"’

“ART? What's that?""

*“It’s Additive Radiation Technology, and
it’s the basis for our communication technol-
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““Tell me more.™’

““Well, to put it into the simplest terms,
when we radiate a radio signal with our
equipment, the radiated waves, as they leave
the antenna, are increased in intensity by the
Herma action of the Wallo gate. In other
words, as the signal is radiated into space, the
speed of transmitted waves is varied so that
one wave catches up with the preceding wave
and makes it stronger. When all the waves
reach the first wave, you have a tremendous
signal going forward into space.

“This technology
is 75 to 100 years
behind ours.’’

““You must understand that the first wave
generated travels at the speed of light, or
186,000 miles per second; in order for the
succeeding generated waves to catchup to it,
we vary the speed of the following waves up
to one million miles per second so that each
wave catches up with the one ahead of it and
increases the master wave strength. Do you
understand what I am saying?"’

I really didn’t know what the heck Douga
was talking about but I wanted him to go on,
so I said, **Oh, yes, I follow you."’

He continued, “*You can see that if a small
amount of radio signal is generated, say on 30
MHz, you have 30 million cycles generated
per second, and if every cycle adds to the
strength of the first one, even by a small
amount, the increase in signal strength 1s phe-
nomenal. For example, let’s take a generated
signal of 1/1000 of a Watt at 30 MHz, okay?""

*“I follow you, goon."”

““If each following cycle, and there are 30
million of them, adds its 1/1000 of a Watt to
the first cycles, you'll have 1/1000 x
30,000,000. In other words, a combined
strength of 30,000 Watts has been added to
the first cycle and that’s what hits the receiv-
ing antenna. Of course, this is not possible
without the action of the Wallo gate, which
increases the wave speed in such a ratio that
all 30,000,000 cycles catch up to the first
generated wave.”’

*“How long have you guys had this kind of
equipment?'’ I asked.

““For at least 75 years,”" Billo said.

“‘Jim, there is something else you should
know about the signal,”” said Douga. *‘Once
you select a frequency, say 21,250 MHz, and
start to transmit, the Hallis discriminator im-
poses an absorber that is attached to your
frequency and destroys all other signals that
come anywhere near 21.250 MHz. This
means that no other signal can come within 5
kHz or it will be totally absorbed and dissi-
pated by the action of the Hallis."”

59 Plus

““Let me get this straight,”” I said. **Are
you guys saying you have a radio that takes
a 1/1000 of a Watt radio signal and boosts

it up to say 30,000 Watts out in space,
and then by some means prevents any
other signal from coming closer than 5 kHz
toit?”’

Yes, that's the basic performance of our
radio technology,’” replied Douga.

““Have you got one of those radios on that
craft out there?"’

“Yes, we have. Would you like to see it?"’
asked Billo.

“God, would I'™”

Douga said something to Billo in that funny
language of theirs, and Billo left the room.
When he came into the shack, he had a small
box about the size of a Drake TR4 in his arms.
He placed the box on my operating table. I
could see it had three or four dials on the front
with four or five knobs and a tube-like device
sticking out of the back.

““Let me show you how this works,"'" said
Douga. He reached down and snapped on a
switch and a window lit up showing a digital
display and readout of 9,500 GHz. Douga
touched another button and the display
stopped at 14.175 MHz.

**May 1 attach your antenna to this?"’ he
asked.

I disconnected a PL-259 from the B/W
switch and passed him the coax, the other end
of which was connected to the 6-element
Telerex up 110 feet in the air.

**I should mention, " said Douga, *‘that the
receiver signal goes through the same process
as the transmitted signal; in other words, it is
amplified—in this case, 14,175,000 times—
via the reverse Wallo gate action.™

“*Of course,”" I nodded.

Douga stuck the PL-259 coax connector
somewhere into the back of the box and
turned on another switch. Audio came forth
from the box. It took a few minutes to figure
out who was talking to whom on 14.175
MHz, but whoever it was had a 5-9 plus
signal and was in the clear. The guy signed. It
was KH5ZZ on Palmyra signing with a W6.

“*Who is he?"" asked Billo.

I explained that Palmyra was an island in
the Pacific and that it was a long ways off and
good DX.

I pointed towards the box,“’Is there any
way I can use that thing to talk to that KH57"'

““Oh, yes, it's very easy. All we need to do
i1s plug in the mike."’

I passed him the D104, and he plugged it in
and passed me the mike. ““Go ahead, call
him,™" he said.

“KHSZZ, KH5ZZ, this is WIROM, do
you copy?”’

“WIROM, this is KH5ZZ. Good morn-
ing, old man, you have the strongest signal |
have ever heard from the states. In fact, you
have pegged my S-meter. Are you really a
W1? WIROM from KH5ZZ."’

I went back and to the KHS5 and assured him
I was a W1 and gave him a line of talk like
conditions were super between us and there
was a window opened between us. I couldn’t
tell the guy what was really going on; he
would have though I was off resonance.

““My God, "’ I said to the two guys with me,
*“this is great. I would love to have this thing
for a while.”’



Douga looked at Billo for a moment, then
he said, “*It"s yours, Jim. You may have it for
one year, and then we will return and visit
you again.’’

“You're kidding!"’

“*No. It's yours. Let us show you a few
more operating points.”” They went on to
explain that the output of the 830 could be
connected into the Starbeam Mark V, as they
called it, and explained that whatever was put
in, depending on the power and frequency,
the results would be the power times the
cycles per second and that reasonable caution
should be exercised. They went on to say
that, for example, if I put 100 Watts into the
Mark V at 14.200 MHz, I would radiate 100
x 14,200,000 or 1,420.000,000 Watts on
that frequency only. They cautioned that this
amount of power could burn out most radio
receivers.

I asked where the power cord was, and
they said the radio had an internal atomic
power source that would last for at least

1,000,000 operating hours.

““We ask two things in return, Jim,"" said
Douga.

‘“Name them, "’ I said.

““We want to hold a monthly meeting with
you on 9,555 GHz. You can do this by dial-
ing up the frequency like this, and you can
use any antenna because the circuit in the
Mark V will automatically adjust for any
antenna.’’

They suggested the last Sunday in each
month at 2315Z. If anybody out there has a
receiver that goes to 9,555 GHz, you might
hear us some Sunday night.

““What's the other thing?"’ | asked.

Douga looked a Billo and then back to me.
“*We would like to take some of your tea
back to Prado.™

“You got it.”” I went into the kitchen,
dumped what tea was left in the jar, and took
a full pound out of the closet. I put them
together in one bag and went back to the
shack, where I passed the bag to Douga.

“Thank you, Jim. Our visit has been a
pleasure.”’

*“The pleasure 1s all mine, old buddy, " I
replied.

“Old buddy?’’ said Billo. ‘*Are you a

s CBer?”
““CBer? Oh, no! I want no part
of that outfit.”’

**We listen to them now and then and have
decided there is not much in their technology
that would interest us. It's time we were leav-
ing, Jim,"” said Douga. **We appreciate your
hospitality, your tea, and your explanation of
your fine rig here.”

““We'll see you again,’” added Billo.

We all shook hands after I explained that
this was a custom on Earth between friends. |
walked out to the craft with them, and as they
entered, Douga looked back and said, ‘‘Re-
member our schedule now, every last Sunday
of the month."’

“‘I won’t forget. See you later, fellas.’

Douga looked down at me for a moment.
**73s,’” he said and smiled. *‘I know there is
no ‘s’ on it, Jim, but take care.’’ He entered
the craft, the stairs went up, and the door
closed. A row of lights came on and a hum-
ming sound became more intense. I moved
back away from the craft as it started to rise
gradually, picking up speed. In a few mo-
ments it was out of sight.

News for Hams Everywhere

I came back into the house and into the
shack. The black box was still there, but for
some reason I didn’t expect it to be. It was
now close to 5 a.m., so I went back to bed. At
6:30, the XYL woke me, and | dressed for
breakfast and got ready for work. She men-
tioned that she hadn’t slept well and had
crazy dreams about strange people out in the
back yard.

Three months have gone by since that
memorable night. During that time [ connect-
ed the Starbeam into the 830, and you can
imagine the results. 1 call any DX station |
hear, once, and I am QRP into the Starbeam.
| always get 59 plus, and I have worked all
countries on all bands. It has gotten so it isn’t
fun any more, except for the last Sunday in
every month, of course.

During contact one Sunday not too long
ago, | was saddened to hear from Douga and
Billo that they had decided not to return to
Earth for reasons they couldn’t explain to me
at the time. They said that the Starbeam was
mine to keep, and that if I removed the top
cover I would find a message that would
interest me and all other hams in the world.

They asked one more thing of me—that |
not reveal the message until 1990. That same
night my hands shook a little as [ removed the
cover and saw the message inside. I don't
think I should wait until 1990
to reveal the message. ..
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TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30 MHz 12V (* = 28YV)

PiN Rating Each Maich Pr.
MRF406 20W $14.50 $32.00
MRF412,/A BOW 18.00 45.00
MRF421 100w 25.00 56.00
MRF421C 110W - 60.00
MRF422* 150W 38.00 82.00
MRF426,/A" 25W 18.00 42.00
MRF428** 150W 55.00 125.00
MRF433 12.5W 12.00 30.00
MRF435* 150W 42.00 90.00
MRF449 /A 30w 12.50 30.00
MRF450,/A S0wW 14.00 31.00
MRF453,/A 60w 15.00 35.00
MRF454 /A sow 16.00 36.00
MRF455,/A L 12.00 28.00
MRF458 BOW 20.00 46.00
MRF460 60W 18.00 42.00
MRF464° sow 25.00 60.00
MRF466" 40W 18.75 48.00
MRF475 12W 3.00 9.00
MRF4T76 3w 2.75 8.00
MRF4AT7 40w 11.00 25.00
MRF4TS 15W 10.00 23.00
MRF485° 15W 6.00 15.00
MRF492 SowW 18.00 40.00
SRF2072 T5W 15.00 33.00
SRF3662 110W 28.00 60.00
SRF3775 T5W 15.50 34.00
SRF3795 B5wW 16.50 37.00
CD2545 S50W 23.00 52.00
SD1076 T0W 17.00 40.00
SD1451 50w 15.00 36.00

Selected High Gain Matched Quads Available
VHF/UHF TRANSISTORS
Rating MHz Net Ea. Malch Pr
MRF212 10W 136174  $16.00 —
MRF221 15W 136174 10.00 -
MRF222 25W  136-174 14.00 —
MRF224 40W  136-174 13.50 32.00
MRF231 1.5wW 66-88 10.00 —
MRF234 25W 66-88 15.00 39.00
MRF237 4W 136174 3.00 —
MRF238 30W 136174 12.00 —_
MRF239 30W  136-174 15.00 —
MRF240 40W  136-174 18.00 —
MRF245 80W  136-174 28.00 65.00
MRF247 75W  136-174 27.00 63.00
MRF250 50W 27174 20.00 46.00
MRF260 SW 136174 7.00 -
MRF261 10W 136174 9.00 —
MRF262 15W  136-174 9.00 —
MRF264 30W 136174 13.00 —
MRFB07 1.75W  136-174 3.00 -
MRF641 15W  407-513 22.00 -
MRF644 25W  407-512 24.00 54.00
MRF646 40W  407-512 26.50 59.00
MRFG648 60W  407-512 33.00 69.00
2N3866" 1w 30-200 1.25 _
2N4427 W 136-174 1.25 —
2N5591 25W 136174 13.50 34,00
2MN5642° 20w 30-200 13.75 34.50
2N5945 4W  407-512 10.00 —
2N5946 10W  407-512 12.00 —
2N6080 4W  136-174 6.25 -
2N6081 15W  136-174 7.50 —
2N6082 25W  136-174 8.90 —
2N6083 JOW 136-174 9.30 24.00
2N6084 40W  136-174 11.75 28.50
TMOS FET
MRF134° 5W 2-200 $10.50 —_
MRF137°* 0w 2-200 22.50 —
MRF138** 30W 1.5-150 35.00 -
MRF150** 150W 1.5-150 80.00 —
MRF172* 80 2-200 65.00 —

Selected. matched finals for Kenwood, Yaesu.
Ilcom, Atias, etc. Technical assistance and cross-
reference information on CD, PT, RF. SRF, SD PINs.

QUANTITY DISCOUNTS AVAILABLE

WE SHIP SAME DAY C.O.D./VISA/IMC

INFORMATION AND CALIF. ORDERS: (619) 744-0728
OUTSIDE CALIF. ORDER DESK: 800-854-1927 .59

RF PARTS

1320-16 Grand Ave., San Marcos
California 92069 (619) 744.0728
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Jim Pepper W6QIF
44 El Camino Moraga
Orinda CA 94563

The Hula Hoop Loop
Revisited

Looking for relief from power-line noise?

re you plagued by power-line noise on

the low bands? Bothered by noise from
an unknown source? There is a solution that
requires no special tools or hard-to-find ma-
terials, one that could solve or greatly reduce
this noise and provide you with a better sig-
nal-to-noise ratio—it’s a loop antenna with an
innovative twist.

Loop Antennas

Loop antennas are already familiar to many
people; they've been used for direction
finding on-board ships and in land stations
for many years. Their construction has
always been rather complex, involving the
use of copper tubing as an electrostat-
ic shield. Coax has also been used with
fair results '**, Previous emphasis has been
on obtaining a figure-eight pattern using
two nulls, a method that requires electrostat-
ic shielding. Shielding the loop also helps
reduce rain static noise. In short, for direc-
tion finding where you need a good null and
the null direction must be accurate, shielding
1s a definite requirement. In terms of noise
elimination, a single null is preferable; you

LOOP PATTERN

N

Fig. 1. The Hula Hoop Loop's receive pai-
rerm.
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want to eliminate interference from one di-
rection but not reduce the signals from other
directions.

Drawing on my past experience of building
loop antennas for 160m before World War Il
(I used bicycle-wheel rims—they were wood-
en in those days—to support the loop wires), |
began looking for an easy way to again do the
same thing. It came to me that a toy called the
Hula Hoop might be the answer. I purchased
two Hula Hoops: one antenna I constructed
with an electrostatic shield and the other
without.

I made the shield by wrapping aluminum
foil—the type used to repair rain gutters—
around the Hula Hoop, leaving a gap at the
top to prevent short-circuiting the received
signal. It was a difficult task, and the final
appearance wasn't very professional. When |
was finished, I compared the two loops to see
how well they rejected power-line noise. The
rejection was about the same, but signals
were slightly weaker on the shielded loop.

Because it looked better and gave a slightly
better performance, I decided to go with the
unshielded loop. Although it wasn’t inten-
tionally designed to give a single null, the
receiving pattern turned out to be just that,
This was probably due to the unbalanced
coaxial feedline.

I obtained the cardioid pattern (Fig. 1)
from a local broadcast station (daytime) on
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Fig. 2. PVC adapters and a breakout box
make for easy mounting.

Visit your local toy shop!

the upper end of the band. Although the null
1s quite good, I can’t guarantee the accuracy
of the null direction. This makes no differ-
ence if you are just trying to null a noise
source.

When the project was finished, I decided
to see if any articles had been written al-
ready on the subject. Sure enough, I found
at least one—there may be more. W5DS
wrote an article for QST that was published
during the last sunspot minimum.* This arti-
cle describes using a Hula Hoop and even the
same aluminum foil that I used. Foiled
again...but then again, I decided not to use
the foil. In addition, due to its internal con-
struction, the W5DS loop’s receiving pattern
was the familiar figure eight. Because the
essential Hula Hoop idea has already been
presented, we'll have to call this project
**“The Hula Hoop Loop Revisited.”’

Construction

Hula Hoops are readily available in toy
stores. The latest fad is to make them look
like peppermint candy—they even put pep-
permint candy inside the hoop to give the
proper smell!

To find the place where the loop is fastened
together, remove the label; you'll find small
staples that can easily be pried out with a
sharp pick. The hoop core diameter is about
the right size to fit into a PYC ‘2-inch end
adapter. These have threads on one end and a
body for the loop to fit into on the other.
Using PVC cement, glue one of these
adapters on each end of the hoop (Fig. 2).
While you wait for it to dry, prepare a single
gang electrical **handy box’" normally used
for wall switches by removing the two end
knockouts plus one on the bottom. You must
also mount a tuning capacitor in the box. It
should have a value of about 300 pF for the
160m band. You can use an Arco 303 (65-
365-pF) padding capacitor if you find one in
your junk box, or use a tuning capacitor from
an old pocket transistor radio. If neither of
those is available, Circuit Specialists in Ari-
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Fig. 3. This preamplifier boosts the signals back to a reasonable level. It's a simple circuit using
a FET in a grounded-gate circuit that gives about 20 dB of signal gain.

zona has tuning capacitors in its catalog.’
Naturally, the size of the hole for mounting
the capacitor depends on the type.

The loop is now ready to be mounted
into the box. Insert the ends into the box
and secure the adapters with ‘2-inch lock-
nuts of the type used for electrical conduit
installations. Before locking tight, orent the
hoop so it's at right angles to the box top.
Once that’s together, it’s time to feed in
the wire.

Internal Wiring

The wire used for the loop should be
flexible but still stiff enough so that it
won’'t buckle when pushed around the loop.
(1 used #18 AWG multi-stranded insulated
wire.) If necessary, you can use a stiffer piece
of wire as a fish line to pull each loop
through. To prepare the wire for the loop,
cut a 30-foot length and slowly start to feed
it into the hoop. After the wire has been
passed around three times, tape the ends
temporarily to the outside of the Hula Hoop.
Next, pass around another single turn of wire
10-feet in length, creating a one-turn loop.
The one-turn loop will be connected to the
coax. Now mount the capacitor and connect
the ends of the three-turn loop to the rotor and
stator. Make sure that the rotor is not ground-
ed to the box; if it is, you’ll have to insulate

the shaft.

Before the coax is connected, the mast
that will support the loop must be mounted.
(The mast should not be metallic—a length
of heavy-duty PVC can be used for this
purpose.) If you do use PVC, I suggest
a length no longer than 3 feet. You can
use metal pipe only if there is an insulating
section between it and the handy box. I've
found these precautions improve the depth of
the null.

Secure the mast in the same fashion as the
hoop with an end adapter and locknut. Feed
the coax up through the bottom of the mast or
through a hole in the side of it. Pass the coax
up the mast until it reaches the box. Here,
connect the shield and inner conductor to the
one-turn loop. Be sure that the coax doesn’t
short out against the box. Use tape or shrink
tubing to prevent this from happening. You
can now mount a blank handy-box cover to
the top of the box to complete the assembly.

After you check out the loop, it’s wise to seal
the cover and any openings with silicone
adhesive.

Adjustment and Operation

The antenna can now be connected to a
receiver input for preliminary adjustments.
Select the frequency you use most often and,
if the noise source is available, point the loop
to give maximum signal and adjust the capac-
itor to give maximum noise. (I did my prelim-
inary adjustment with the loop in the shack;
otherwise, it takes two people to make this
adjustment. ) Once adjusted, rotate the loop to
give minimum noise. The loop should be

‘““Signals that
were unreadable
because of the
power-line noise
are Q5 with
the loop.”’

approximately at right angles to the maxi-
mum position. Rotate the loop 180 degrees
and only a small dip will be found.

You’'ll immediately notice that the signals
on the loop are weaker than on the regular
receiving antenna, but the signal-to-noise ra-
tio should be greatly improved. The band-
width of the loop is about 60 kHz, and it will
receive signals across the entire 160-meter

band.

Preamplifier

In order to boost the signals back up to a
reasonable level, I constructed a pre- amplifi-
er (Fig. 3). It’s a simple circuit using a FET in
a grounded-gate circuit that gives about 20 dB
of signal gain. The preamplifier is built in a
metal box to prevent stray pickup, and it
includes the power supply. I used coax fit-
tings to bring in and take out the signal. The
capacitor is the same type used for the loop
and 1s peaked for maximum signal. It can also
be stagger-tuned with the resonant frequency
to give a broader bandwidth.

.

bat

If you suffer from power-line noise, the solu-
tion to your problem may lie in a simple Hula
Hoop.

Using the loop, I have found that signals
that were unreadable because of the power-
line noise are Q5 with the loop. The loop
directivity has little or no effect on sky-wave
signals and therefore can be set on the noise
source and left there, providing the noise
i1s always from the same direction. This
project should cost less than $15, including
the preamp. It’s simple enough that no one
should have difficulty in its construction.
Although I haven’t tried it, you should also
be able to use the loop on 75 with fewer
turns; since there i1s ample room, it can
possibly work on 160 kHz with additional
mms.

By the way, the power company has since
replaced the transformer that was causing my
noise problem, but there is still some residual
noise, which is easily nulled out.
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Parts List

R1 2700 VaW 271-1314
C1,C3 .001 yF ceramic 272-126
c2 300 pF variable
C4 220 yF 16V electrolytic 272-1006
CR1 1N4001 276-1101
T1 6.3-V secondary 273-1384
L1 100-uH choke 273-102
L2 10 turns around

cold end of L1
Q1 2N3819 216-2035

RG-58/U 278-1326
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Irving M. Gortlieb W6HDM
931 Olive Streer
Menlo Park CA 94025

Are Sine Waves Sacred?

W6EHDM thinks not and gives a convincing argument
for abandoning 60-Hz ac.

ur perceptions of the world around us,

naturally enough, can lead us to the as-
sumption that other formats, other proce-
dures, and other viewpoints than ours can
Justifiably be relegated to oblivion, deserving
no further consideration. Take that nice sine
wave pictured in Fig. 1(a) that the utility
endeavors to pipe into our home or work-
place. Since Edison’s pioneering work in
power generation and distribution, virtually
no further protest has been heard against the
use of sine waves or ac in general. Of course,
Edison—not withstanding his brilliant record
as an inventor—committed the intellectual
faux pas of rejecting ac altogether; he didn’t
understand the mathematics involved.

It has been about a century since Edison’s
desire for dc was overruled, and the world
has become crisscrossed by a vast network of
ac power lines. Would one dare suggest, at
this late date, that some other waveform than
the sinusoid might be more suitable for the
transmission, distribution, and consumption
of electric power? Such, indeed, is the gist of
this article, and the reader 1s invited to judge
whether such a suggestion smacks of bold-

ness or recklessness—or perhaps of some-
thing in between.

At the very outset, remember that whatever
beauty the sine wave was endowed with at the
generator is generally conspicuous by its ab-
sence by the time it gets to your wall socket.
In many cases, it is likely to resemble the
harmonic- and transient-ridden wave depict-
ed in Fig. 1(b). This comes about via thou-
sands of SCRs and other solid-state power
devices, motors, nonlinear loads, reactance,
arcs, sparks and faulty contacts, storm-in-
duced currents, etc. The idealized sine wave
of the textbooks, with only its fundamental
frequency and no transients or noise, is not
what we plug into.

This situation is food for thought—if such a
messed-up former sine wave is what we usu-
ally get in actual practice, it might indeed be
advantageous to start out with some other
waveform. Even assuming that another type
of wave would also be subject to the brutali-
ties inflicted on the sine wave, the overall
situation resulting just might exhibit some
desirable features! And if the vested interests
in the status quo are too strong for a change in
the way our large
cities are powered,

(o)

% — (b)
= =
"4

maybe our new
waveform can still
give a good account
of itself in isolated
communities, on
shipboard, or in
space vehicles.
Admittedly, fanta-
sy can ensue from
that kind of thinking.
It will prove prof-
itable, however, to
bear in mind that
imaginary scenarios

Fig. 1. The sine wave from the utility is esthetically pristine and
electrically "‘pure,’’ but alas, corruption has set in by the time the

power reaches our wall socket.
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often are invested
with more than a
mere modicum of
truth. We knew all

the time, did we not, that Dick Tracy's wrist
transceiver was just around the corner? And
did not the space weapons of Buck Rogers
make sense¢ just because we sensed their im-
minent appearance?

The nature of the fantasy in which we will
immerse ourselves here i1s simply the pre-
tense that Thomas Edison mostly did get his
way and that most of present-day electric-
power transmission and distribution is dc and
not ac. (Surely, you will recall that Edison
did not like ac because volts, Amps, and
Watts often did not add up properly in a
distribution system when tallied with com-
mon sense arithmetic; and there were others
accomplished in the electrical technology of
the day who also frowned upon the violation
of Ohm'’s “‘law”’ in ac circuits.)

So, here we are. It is 1986, and (we pre-
tend) dc is the fashion of the day. There is,
however, much ferment and controversy be-
cause several of the more progressive utilities
have wired up isolated towns and communi-
ties with ac distribution! They have demon-
strated beyond reasonable doubt that ac sys-
tems are much more flexible and versa-
tile—thanks to the use of transformers—than
dc systems! Moreover, by using 60-Hz sine-
wave generation, they have shown the path to
greatly-upgraded industrial processes via the
induction motor!

Whether formulated in so many words or
not, the burning question in our pretend
world is: What shall be the future format of
electric power distribution, ac or dc? And if
ac, what frequency and waveform? It is uni-
versally conceded that 60-Hz sine waves
make much sense, but there are contenders
and lobbies for other ac parameters, 100.

In particular, a think tank formed by a
group of overaged, unemployed engineers
has advanced compelling arguments for a
standardized generation and distribution for-
mat using 100-Hz near-square or trapezoidal
waves. Inasmuch as some of these industry-
rejects are hams, it would behoove us to give



their theories due consideration (even if they
are seemingly on the wild side). In so doing,
we will at least be acting more wisely than our
corporations, which relegate engineers to the
scrap heap when the blush of youth fades
from their cheeks.

Trapezoids

A trapezoidal waveform 1s advocated as
being invested with a good blend of theoreti-
cal and practical pluses. Fig. 2 depicts such a
wave, and shows it to be composed of the
fundamental frequency plus two harmonics,
3f and 5f. Thas, of course, is old hat to those
of us acquainted with the Fourier theorum of
wave composition. (An interesting aside is
that the fundamental frequency has greater
amplitude than the composite trapezoidal
wave; this is not a draftsman’s boo-boo and
will be dealt with later.)

Right off the bat, our curiosity is aroused
with regard to the trapezoidal waveform. If
one is to go in this direction—toward harmon-
ic-rich waves—why not just select a nice
50%-duty-cycle square wave and be done
with it? In answer to this very natural ques-
tion, the august body of practical scientists of
the think tank replies that the square wave
was, indeed, their first consideration. It was,
however, quickly and clearly evident that
true square waves, or even ‘‘practical’’
square waves, were possessed of two over-
whelming disadvantages. First, it would be
impractical to try to generate, transmit, and
distribute square waves because reactive
loads and stray reactances would play havoc
with the high-frequency components of such
waves, thereby distorting their shape in un-
predictable ways. Second, square waves, as
is shown in Fig. 3(a), contain numerous high-
frequency harmonics which would create in-
terference with radio, TV, and with commu-
nications systems in general.

Assuming that the square wave would be
otherwise still worthy of consideration, Fig.
3 also confirms something of relevancy. This
is that a near-square wave can be formed
from just a few harmonics. Thus, in Fig. 3(b)
we see a trapezoidal wave essentially made
up of four harmonics, 3f, 5f, 7f, and 9f.
Instead of many hundreds or many thousands
of higher frequency components, this wave-
form can be tailored to carry no more than
four or so. It can be appreciated that if we
allowed, say, ten harmonics, the waveform
for certain practical purposes would be
square but without power to create radio and
communications interference. This, it is con-
tended, is a fortuitous phenomenon inasmuch
as steep-rise and -fall square waves are not
practical to distribute and feed to loads any-
way. It is true that nothing yet has been cited
to justify consideration for such a compro-
mise square wave. Accordingly, let’s see
what the behavior of such a waveform might
be and how it stacks up with the sine wave.
(And most important, let’s make the com-
parison in terms of things which exist in actu-
al practice.)

New Waveform Needs
A natural question is, why the sudden inter-
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Fig. 2. Trapezoidal wave composed of just
three frequencies. The Fourier theorem of
wave composition states that any wave may
be resolved into a fundamental frequency and
a number of harmonic frequencies with ap-
propriate phase and amplitude relationships.

est in square-wave power? Why bring up a
non-sinusoidal waveshape now? After all,
practical electrical technology has been more
than three quarters of a century in the mak-
ing. Surely the virtues of other than sine
waves would not have escaped consideration
during this long evolutionary period.

Indeed, the knowledge was there, even at
the turn of the century. However, two things
were lacking until relatively recently. First,
the need for a better waveshape did not mani-
fest itself for a long time. As long as the
primary type of load was incandescent light-
ing and the user of electric power received a
fairly good sine wave, no case could be made
for another waveform. Second, the process-
ing equipment for forming and transmitting
near-square waves evolved with the advent of
semiconductor power devices, especially the
SCR. Previous methods for doing this were
neither economically nor technologically
suitable. Also, earlier core materials would
have exhibited objectionable losses if subject-
ed to low audio frequencies residing in a
trapezoidal wave. Today, however, trans-
formers are both feasible and cost-effective
for manipulating 100-Hz trapezoidal-wave
power.

Admittedly, if your utility suddenly
switched over to 100-Hz trapezoidal power,
there would be some difficulties, perhaps
even some malpractice suits! For one thing,
electric clocks would run too fast, by the ratio
of 100:60. So, too, would all 60-Hz induction
motors. (This might cause your washing ma-
chine or dishwasher to work better than ever,
but I will not belabor this point!) Note, how-
ever, that the motors overspeed because of
the postulated 100-Hz line frequency, not
because of the new waveshape.

This gets us into an interesting topic—the
behavior of motors on non-sinusoidal waves.
Fortunately, a good deal of practical experi-
ence has been accrued in this area because of
the electronic generation of square waves.
The simple saturable-core, two-transistor in-
verter is a classical example of a square-wave
power source. Also, SCRs have been much
used in higher-power versions. There is
much interest right now in motor operation
from inverters because of solar- and wind-
powered units for homes (as shown in Fig. 4).
Here, again, we find ourselves in a situation
which did not exist to any great extent until
the commercialization of solid-state power
devices.

There are several reasons why 100 rather

than 60 Hz is suggested for trapezoidal-wave
power. Many feel that 60 Hz is marginal with
respect to eye fatigue from flicker. This is
especially true for fluorescent illumination—
ask any draftsman! 100 Hz would blend in
nicely with the metric system. And, with 100-
Hz distribution systems, worthwhile savings
would be realized in the size and cost of
transformers.

Waveform Character

Although most of us are vague as to where
or when we absorbed the information, we
know that the peak value of the sine wave is
not very useful beyond its capacity to break
down insulation. (A couple of exceptions are
in the development of high voltage in voltage-
multiplying rectifier circuits and in the turn-
on impulse of fluorescent lamps.) What gen-
erally gets the job done in electrical loads is
the rms value of the sine wave, and this is
only approximately 70 % of the peak value. In
motors and in other electromagnetic devices,
usefulness of the peak is even less because it
is the average value that does the work. The
average value of the sine wave is only about
64 % of the peak value. In sharp contrast, the
peak, rms, and average values of a square
wave are the same! For practical purposes,
this remains true for a trapezoidal wave with
about seven or more harmonics.

It 1s easy enough to see that the trapezoidal
wave has some of the desirable features of
square waves, and without the interference-
prone higher harmonics. And it certainly is
going to be kinder to transformer and motor
insulation, to rectifiers, and to filter capaci-
tors than sine waves! Also, certain instru-
mentation and computations could be less
confusing with trapezoidal than with sine
waves.

The close resemblance to, and the easy
derivation from square waves suggests that
the low-level manipulation of trapezoidal
waves can be accomplished readily with digi-
tal-logic circuitry. Such manipulation can in-
clude power-factor correction and the gener-
ation of polyphase formats. These and other
techniques stem from the precision of logic
circuits in timing applications.

One reason that the trapezoidal wave tends
to be benign to apparatus originally intended
for sine-wave operation is that these wave-
forms are not drastically different in their
composition; neither has any dc component
or even-harmonic energy; actually, the har-
monic constituency of the *‘wall-socket’’ sine
wave and the limited-harmonic trapezoidal
wave can be surprisingly similar. By appro-
priately tailoring the amplitudes and phases
of some wall-socket sine waves, you could
form a trapezoidal-like waveform. (In other
words, what started out as a pure sine wave
reaches us quite distorted with third, fifth,
and higher harmonics.) From the use of solid-
state inverters, we know that many kinds of
electrical loads have been successfully oper-
ated from square waves. It would be natural
to anticipate even better results from trape-
zoidal-wave power.

Note from Fig. 2 that the sine-wave com-
ponent of a square or trapezoidal wave actual-
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ly has a higher peak value than the composite
wave itself. This, of course, is not visible on
an oscilloscope, which shows only the enve-
lope of the composite wave. One must per-
form a Fourier analysis or plot the graphical
composition of the harmonics to appreci-
ate this.

Now, it appears that because the peak of the
sine-wave fundamental is considerably
greater than that of the composite square
wave, the rms value of the sine wave is
greater than that of the composite square
wave. This, however, is not so. Actually, it
turns out that the rms value of the fundamen-
tal sine wave is about ten percent less than the
rms value of the composite square wave of
which it is a part. What this means is that a
square wave should have an rms value ten
percent greater than the rated rms sine-wave
voltage stamped on the nameplate of the
motor.

Although no mathematics was used in
arriving at this conclusion, it naturally
follows from the Fourier theorem and from
the relationships of peak and rms voltages
in waveforms. It is well known, how-
ever, that inverters used for driving mo-
tors often do not impress 110% of rated sine-
wave voltage on the motor; indeed, it is
more like 90% in practice. The reason for
this is that many motors would develop ex-
cessive temperature rise from a 110% square
wave due to increased losses from eddy
currents and hysteresis. For, even though
the inductance of the motor or of an exter-
nal inductor strips higher harmonics from
the current waveform, these harmonics in
the voltage waveform still can cause added
dissipation in the motor. It is not difficult
to design the motor to minimize such losses,
but as we know, most 60-Hz motors were

RELATIVE AMPLITUDE —=
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not envisaged for use with a square-wave
SOUrce.

When the driving voltage has the nature of
the trapezoidal waveform advocated, it is
found that motor losses are less than when
operating from a square-wave source. Ac-
cordingly, it will be found that 100% of the
sine-wave rated voltage can be applied. (Inci-
dentally, many of the *‘true’’ rms digital mul-
timeters are just what the doctor ordered for
measuring the rms value of low-frequency
trapezoidal waves!)

Recapitulating, ac motors driven from a
trapezoidal-wave source tend to develop
near-optimum performance. This is because
either self-inductance or external inductance
causes the torque-developing motor current
to be nearly sinusoidal, and because the
trapezoidal voltage waveform is devoid of
the higher harmonics present in a square
wave. It is, of course, true that the strong
third, fifth, and seventh harmonics in a trape-
zoidal wave still can degrade the efficiency of
the motor; practical experience seems to indi-
cate that most 60-Hz motors don’t fare too
badly.

Interference

It is common knowledge that a pure sine
wave contains no harmonic frequencies
above the fundamental and is, therefore, un-
likely to interfere with radio-frequency sys-
tems. It is also recognized that the ideal
square wave is capable of providing a spec-
trum of harmonic frequencies covering all
communications services from low-frequen-
cy systems to millimeter equipment. Indeed,
even the ordinarily-encountered, *‘practi-
cal’ square waves, such as are produced in
switching power supplies, can blanket many
communications bands with severe noise in-

terference. This sug-
gests that sine waves
are the good guys
and square waves
are the bad guys.
However, it has been
pointed out already
that the nice sine
wave is a textbook
entity not too often

o encountered at the
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wall socket. The dis-

tortions that characterize the voltage and cur-
rent waveforms of utility power as well as the
transients and noise that come along for the
ride create numerous problems in communi-
cations gear and in computer equipment.

Inasmuch as the practical sine wave has
tarnished credentials and the practical square
wave never had any, the trapezoidal wave
with a few allowed harmonics begins to ap-
pear in a more favorable light. It remains to
be shown that such a wave is at least as
satisfactory as the sine wave for power pur-
poses. To be sure, it will also be messed up at
the wall socket. However, such a wave might
be easier to clean up than a transient-laden
sine wave. This is because its nearly flat top
would allow more effective use of transient-
clipping devices such as back-to-back zeners,
MOVs, or similar devices. Interesting, too,
is the fact that a little rudimentary filtering
imparted to a trapezoidal wave readily yields
a near sine wave of better quality than we are
accustomed to monitor now at our wall
sockets!

Electric Shock Hazard

Tissue damage and heart fibrillation are
very much a product of the amount of current
passing through the body. At moderate
voltages—those likely to be encountered at
home or at work, 1.e., 120 or 240 volts—the
initial contact resistance of the skin figures
predominantly as the current-limiting mecha-
nism in most accidental contacts with the
power line. If you are destined to be shocked
by a 120-volt line, it would be better, other
things being equal, to be subjected to a trape-
zoidal wave than a sine wave. The reason is
that the peak voltage of the sine-wave line is
about 170 volts compared to the approxi-
mately 120 volts of the trapezoidal line. It is
likely that 170 volts will establish a lower
resistance contact with the skin than 120
volts, at least during brief accidental shocks.
Although we are in a somewhat controversial
area here, it does appear that the high peak of
the sine wave increases the danger from a
momentary shock.

Corona

A considerable power loss occurs in high-
voltage transmission lines due to ionization of
the air, or corona. Among other parameters,
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Fig. 3. The harmonic spectra of square and trapezoidal waves. (a)

Harmonics in a square wave—the harmonic frequencies go on forever
(or almost). (b) Harmonics in a trapezoidal wave—a limited number of

harmonics suffices.
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Fig. 4. Trapezoidal waves are readily obtainable from alternate-ener-
gy systems. The square-wave ouiput from inverters is easily modified

into the more benign trapezoidal shape.
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corona loss is a function of voltage. Inasmuch
as the peak voltage of a sine wave is about
40% higher than that of a trapezoidal wave
having the same rms voltage, it would a

that more efficient transmission of electric
power could be expected with the trapezoidal
than with the sine wave. At the same time,
QRM from the corona should also show a
worthwhile reduction. A similar argument
prevails for the sparking and arcing across
leakage paths of high-voltage insulators: the
less peak voltage, the better.

Fluorescent Lamps

Both the use of the trapezoidal wave and an
increase in frequency to 100 Hz would tend to
produce a steadier light from fluorescent
lamps. Some fluorescent-lamp circuits that
now operate from 60-Hz sine-wave power
probably would not start if nothing else were
done but changing the power-line format to a
trapezoidal wave. This is because sufficient
peak voltage would not be available during
the start phase of operation. Various
strategems could be used to circumvent or
overcome this malfunction, however. Manu-
facturers would likely market a special ballast
inductor or transformer for the purpose. A
number of purely electronic techniques might
also be employed in which a momentary tran-
sient of high voltage could be developed. In
any event, the design of new or replacement
fixtures for accomplishing the purpose would
not present any severe technical or cost prob-
lems. And once trapezoidal-wave power be-
came fairly commonplace, there is little
doubt that the fluorescent lamps themselves
would be optimized for reliable starting at the
lower peak voltage associated with the new
waveform.

Trapezoids and Dc Power

A wide spectrum of electronic equipment
makes use of power supplies which recti-
fy and filter the ac from the utility. For a
long time, virtually all such supplies used
an isolation or power transformer. In any
event, such transformers operate just about
as well from a trapezoidal wave as from a
sine wave, although the mathematics of
design would not be quite the same if one
decided to dedicate the transformer for
a specific waveform. Although square waves
would introduce some problems, the trap-
ezoidal wave can be expected to be com-
pletely acceptable to transformers, especially
if any reasonable safety factor was incorpo-
rated in the original design. The design of
new transformers to accommodate the trape-
zoidal waveform certainly would present no
problems.

The rectifier elements would be spared the
necessity of being rated to withstand peak
voltages appreciably higher than average or
rms, as is the case with sine waves. The
rectifier elements ‘‘see’’ the envelope of the
trapezoidal wave, just as on the oscilloscope.
This is fortuitous because the rms, average,
and peak voltage in a trapezoidal wave are
nearly identical.

Note that the high peak of the fundamental
component as shown in Fig. 2 is not experi-
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enced by the rectifier elements. As previous-
ly stated, only the envelope of the composite
wave manifests itself insofar as peak voltages
are concerned. Although this may be of small
consequence in low-power equipment, it has
very favorable electrical and economic sig-
nificance in the design of high-voltage power
supplies which are called upon to provide
appreciable power as well.

Another advantage of the trapezoidal wave
1s 1n the residual ripple following rectifica-
tion. Simply stated, less filtering is needed
than for sine-wave operation of the supply.
And, unlike square-wave operation, there is
much less trouble with electrolytic capacitors
that do not function well at high-ripple fre-
quencies. Similarly, because there is almost
negligible harmonic energy at high-ripple
frequencies, filter chokes can do their job
without being bypassed for high frequencies
by stray capacitance.

It may be argued that some supplies, such
as voltage multipliers which depend upon
peak voltages to develop their high voltage,
would not deliver expected voltage. This con-
tention is valid for no load or for very light
load. But if any appreciable current is re-
quired, the improved regulation which will
result with the trapezoidal wave would be a
compelling feature (see Fig. 5). Regulation i1s
improved because there is less “*dead ume™
between rectified pulses.

All things considered, my proposed trape-
zoidal wave should be very kind to electronic

power supplies!

Trapezoids and Electric Motors

Square-wave operation of motors 1s a
mixed bag. On the one hand, induction and
synchronous motors don’t like the square
waveform; the harmonics therein contain in-
creased eddy-current and hysteresis losses.
These harmonics often develop counter-
torques that interfere with smooth operation
and sometimes inhibit self-starting. Howev-
er, the self-inductance of such motors often

’\\T‘*ms OPERATION

— SINE-WAYE OPERATION

QUTPUT-VOLTAGE

o

RELATIVE

LOAD CURRENT —=

Fig. 5. Dc power-supply behavior for sine
and trapezoidal waveforms. Top: full-wave
rectification with a sine-wave, Center: full-
wave rectification with a trapezoidal wave.
Filter capacitors have more time to charge
and are allowed less time to discharge. Bot-
tom: general form of regulation curves. Note
higher light-load voltage for sine-wave oper-
ation—this might be of significance in certain
applications of voltage-multiplier circuits.
For most applications, the better regulation
of the trapezoidal-wave operation would be
considered advantageous.

comes to the rescue by attenuating much of
the harmonic energy, thereby making the
waveform of the motor current near-sinu-
soidal, or approximately trapezoidal.
Whether or not adverse operation will be
experienced depends to a great extent upon
the design and construction of the motor. If
the self-inductance is relatively high and if
thin laminations of quality-grade motor steel
are used, the motor is very likely to start and
run normally. Also, it is generally feasible to
insert a small inductance in series with the
motor to provide the small amount of filtering
needed for satisfactory performance. In any

MOTOR INDUCTANCE

MOTUR
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| VERY LDW
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Fig. 6. The rationale for trapezoidal-wave operation of ac motors. (a) Setup for monitoring
motor current reveals that it tends to be trapezoidal even though square-wave voltage is applied
to motor. (b) Instead of relying upon motor inductance to strip higher harmonics from the
square wave, a small external inductor can be used. (c) For small ac motors, an L-section
low-pass filter can be a cost-effective way of ensuring that the motor actually ‘‘sees’’ a

near-sinusoidal or trapezoidal wave.
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ISSUES

event, it is motor current that produces the
turning torgue, not motor voltage.

[f, however, we start out with a trapezoidal
wave, the chances are enhanced that most
motors will behave well. The third and fifth
harmonics of such a wave many still interfere
with certain small motors, but here again a
small inductance connected in the line tends
to alleviate trouble. Moreover, with small
motors it is cost-effective to use an L- or
pi-section low-pass filter in the line for even
better attenuation of harmonic energy.

Series motors, otherwise known as univer-
sal or ac-dc motors, also run well from square
waves and may even develop improved
torque characteristics. Sometimes, depend-
ing upon a number of motor-design features,
commutation problems may be experienced
in the form of excessive sparking. This can
usually be remedied by connecting a capaci-
tor across the armature. Here again, less
trouble is likely if one starts out with a trape-
zoidal rather than a good square wave. Added
insight into these matters i1s provided by
Fig. 6.

The situation with regard to the voltage that
should be applied to a motor operating from
non-sinusoidal power has already been allud-
ed to. Additional insight is readily attained by
consideration of the nature of the good square
wave. One then can closely approximate the
situation prevailing for the near square wave
or trapezoidal wave. Recall that the rms, av-
erage, and peak values of the square wave are

ANTECK, INC.

H.FE. MOBILE ANTENNAS

TWO MODELS AND A MARINE VERSION

MT-1RT REMOTE TUNED FROM THE OPERATOR'S POSITION (HYD)

MT-1 MANUAL TUNED
MT-1A MARINE, MANUAL TUNED

All feature 3.2 to 30 MHz coverage inclusive. 1500 watts P.E.P. for hams, military, MARS, CAP and
commercial service. Full output from solid state finals, no heating to waste power. RT model can
be remoted up to 500 feet from antenna. Send for free brochure.

See al your local dealer or order direc! if none in your area

MT-1RT Amateur Net $309.95 .

MT-1 Amateur Net $169.95 . .. .
MT-1AMarine $239.95 ... ... ... .........
MT-1RTR (Retro Kit for all MT-1 Series Antenna

to convert to hyd. operated MT-1RT) $169.95 . _ .

~64 Route 1, Box 415M
ANTECK, INC. Hansen, Idaho 83334 208-423-4100

.. $10.00 UPS shipping

NO TUNER!

The $SOTRON

IF THERE IS ONE PLACE IN YOUR STATION WHERE YOU
CANNOT COMPROMISE RESULTS ITISIN YOUR ANTENNA.

one and the same, and note the fact that it is
the sine-wave fundamental component of the
square wave which actually develops the
electromagnetic torque in a motor. The har-
monics can be considered to come along for
the ride on the impressed waveform but do
not figure prominently in motor operation
(except for the alluded-to tendency to some-
what increase dissipative losses).

Conclusion

This plain-language discussion has endeav-
ored to show that a trapezoidal wave with a
limited number of harmonics manifests the
salient advantages of both the sine wave and
the square wave. At the same time, the pro-
posed trapezoidal wave does not have some
of the drawbacks of either sine or square
waves. In presenting the case for trapezoidal
waves for power lines, it was also pointed out
that our present utility power techniques of-
ten fail to deliver a really good sine wave at
the wall socket. This being the situation, cer-
tain arguments for sine waves fall by the
wayside in actual practice.

It is well known that professionals and bu-
reaucrats have notoriously missed the boat in
past considerations of technical innovations.
Also, it is a feather in the ham’s cap that
amateur radio often has been the source of
new and exciting ideas that have resulted in
widespread implementations of them. This
being true, OM, would you welcome the
trapezoid into your ham shack? @

Office Hours 9-4 MST
Monday thru Thursday

$12.00 UPS shipping

$10.00 UPS shipping

‘VISF#
ﬂ master charge

$9.00 UPS shipping

NO RADIALS! NO COMPROMISE!

digital IC trainer
In each back issue, you'll also find our
regular features as well as reviews and new
product announcements.

Each back issue costs $3.50 plus $1.00
shipping and handling. On orders of 10 or
more back issues, there is a flat $7.50 ship-
ping and handling fee. Send your check or
money order to 73, Attn: Back Issue Or-
ders, WGE Center, Peterborough, NH,
03458-1194

“When You Buy, Say 73"

You can have results like this:
“I used your 80/40 meter Isotron while stationed In
Guantanamo Bay Cuba and it worked great!"”’

KE65T Dept. of the Navy

See the excellent reviews in 73 Magazine, Oct ‘84, Sept ‘85, March ‘86

BILAL COMPANY
S.R.2,Box62 ~*
Eucha, Ok. 74342
(918) 253-4094

80-$63.95 + 4.75 Shp
40-%52.95 + 3,75 Shp
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John M. Gebuhr WBOCMC
2340 North 64 Street
Omaha NE 68104

Transmitter Hunters: Here’s

Your Ammo For Tracking

For the serious competitor—spend a few evenings with
a soldering iron and get the jump on the pack.

A short while ago the age old pastime of
transmitter hunting was revived here in
Omaha. There have been a number of enthu-
siastic hunters, but they have discovered that

there is a great lack of decent direction-find-
ing equipment.

There were only two of us who could track
with any ease. I had a spectrum analyzer

Photo A. Inside this rf-proof can lurks a Tempo S-1 HT.
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hooked up for mobile operation and Bill
WAO9ASD, a transplant from Chicago, used
to be a very active hunter there, but he had
become a bit rusty.

Most everyone else had thrown together
pads, antennas, and other hurriedly assem-
bled paraphernalia in anticipation of having a
good time. As it turned out, everyone had a
lot of fun and the equipment is improving
both in type and application.

I quickly found that the spectrum analyzer
is great for getting to the rabbit fast, but is not
what one would call portable. I had visions of
carrying the inverter and a car battery in a
backpack, should the rabbit be in the middle
of a field somewhere.

I did have a Tempo S-1, but it did not have
an S-meter. I had gone over it very carefully
before to see if there was some way to put a
meter on it, The answer was still no (at least
not with just a meter movement). I wondered
how difficult it would be to use an external i-f
and meter circuit to do the job. After a little
testing, I discovered that the output of the
second mixer seemed to have a very wide
dynamic range. Looking at it (455 kHz) on
the spectrum analyzer and increasing the rf at
the antenna, the signal was discernible from
about .7 microvolts and tracked linearly up to
about 5,000 microvolts, nearly an 80-dB
range. 5,000 microvolts was roughly the gain
compression point at the output of the mixer
at 455 kHz. It looked like a good possibility.

I tried several circuits to do the job with
varying degrees of success. The one that fi-
nally worked was a CA3089E in a circuit
stripped down from its intended use. The IC
itself has lots of gain, limits at about 12 mi-
crovolts, and has a metering pin that follows
input level not quite logarithmically from
about 1 microvolt up to about 3,000 micro-
volts (about a 70-dB range). The result is the
circuit in Fig. 1. All of the three models built
and tested have a range of 0-70 dB when
using a O0-1-milliamp meter movement. So it
follows that one should need only a single-
step 50-dB attenuator to give 120 dB of range.
This is, in fact, the case.

When one is operating at the high end of



this range a new set of problems occur—not
with the electronics but with the plastic case
of the S-1. One just can't be sure whether the
signal is coming from the directional antenna
or through the case of the radio. This is a
common problem on any transmitter hunt.

Since the S-1 is of a modest size, it fits
easily into a one-gallon paint can. With the
paint buffed off of the lid where it seals, and
off of the bottom cover seal, and the can
soldered shut (my brand new paint can had a
primer coat inside and the bottom was only a
paint gasket seal), I could key up with 10
Watts at two inches from the can and the S-1
didn’t even know it was there. The rubber
duck was elbowed over against the S-1 with
two BNC elbows.

That was good enough rf integrity for me.
Maintaining this integrity when adding me-
ters, switches, and BNC connectors has to be
done with some care and forethought. The
first hole I drilled in the can was for a BNC
soldered to the Iid. I again tested the rf in-
tegrity and found that 10 Watts at two inches
was full quieting. 1 put a BNC cap over the
newly installed connector and was back to
full integrity. The 0.5-pF (or s0) capacitance
between the BNC's center pin and free space
was enough antenna to give a full quieting
signal with 10 Watts at two inches.

Next, the meter movement: I used a dou-
ble-wall construction for this (see photos) and
a .001 feedthrough. This passed the **10
Watts at two inches’’ test the first time.

Third was a three-pole, double-throw tog-
gle switch for the 50-dB attenuator mounted
next to the BNC on the lid and shielded. The
center pole is grounded at all three termunals
to prevent capacitive coupling between In and
Out. A two-pole switch gave only 41 dB with
the 10k removed (see Fig. 2).

Mounting the meter board, the 12-V regu-
lator, the 9-V batteries (explained later), the
power switch for the metering circuit, and
meter multiplier switch posed no problem.
However, adding an LED as a power-on indi-
cator did. The capacitance of the metal in the
diode with free space was enough to fail
the **10 Watts at two inches’’ test easily. Two
.01-uF capacitors with very short leads sol-
dered between each LED lead and the can
cured the leak.

I did add one more hole to the hd. I had
a hard time hearing the S-1 with the cover on
if there was much ambient noise, even at full
volume. An external speaker seemed In
order.

I punched a 1'2" hole in the lid and sol-
dered a layer of copper window screen (about
1/16" mesh) inside to reseal it for rf and
added the speaker. It failed the **10 Watts at
two inches”’ test miserably! A second layer of
screen outside with the center insulated by a
Teflon™ washer and meshed at 45 degrees to
the original restored the rf integrity (see Fig.
5). The only things left to do were cosmetic.

One may wonder why the concern about rf
integrity. If one is certain that the only rf
getting to the radio is through the BNC con-
nector on the top of the can, one can also be
sure that the indications will be solely those
coming in the antenna of choice.

[
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Fig. 1. Schematic diagram.
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Fig. 2. Toggle switch for the 50-dB attenuator.
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Fig. 3. Optional meter circuit for DFing weak signals.

Board Construction

Component layout is shown in Fig. 6 and
the foil-side positive is shown in Fig. 7. The
two . I-uF capacitors and the 22-uF capacitor
must be tantalums to ensure that oscillation
does not occur.

The two 1-f cans are scavenged from an old
AM superhet transistor radio. The transform-
ers with the yellow core and the white core
are used. There will also be a black- and a
red-core transformer that are not used. One

of these radios can be procured from a friend
or neighbor who has an old one (if you don't).
Chances are slim the transformers are bad if
the radio is in good mechanical shape.

When construction is finished, tune-up is
simple. Tune the S-1 to a weak station that is
just barely full quieting and tune both trans-
formers for a maximum meter reading.

An optional meter multiplier circuit is
shown in Fig. 3 and is about 40 dB full scale
in its most sensitive position. This lets one get
a fix on a weak, distant station more easily.
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Photo C. Use a double wall for the meter
mount.

The 3.3k output resistor was changed to a
2.2k resistor for this circuit.

A few final thoughts—the IC 1s designed
for about 12 V (8-15 V) and current is nearly
constant at 22 mA across the range. Perfor-
mance seems optimum at 10.5-14 V, so |
used a 12-volt regulator and a pair of 9-volt
batteries 1n series. Total current demand 1s
about 23 mA, so a couple of the cheapest
batteries should work for 2 or 3 hunts. They
can get pretty dead before the regulator drops
out and the IC gets to its 8-volt minimum and
quits.

There is a nearly identical IC, which in
most other applications is a better chip but
has only about 30-35 dB of range on its
metered output. Itis a CA3189 and should not
be used in this circuit. | tried one and found it
most unsatisfactory.

My Tempo S-2 also has a new jack on
its side and the performance is identical

&2
| LM J
+| Oy TRI2

LM7BLIZACH

i2v OuT

ks L(lj’
T

UNREG. IN —T

Fig. 4. Power supply.

3—)

Photo D. A close-up look at the circuit board.

except for the antennas one must use.

The power supply is shown in Fig. 4, The
12-V regulator can be any one of the /8X12
series. I used an LM78L12ACH (TOS pack-
age). Note the LED is in series with Ve and
does not draw any exira current.

Connection inside the S-1 and S-2 is as
follows: Connect approximately 5 inches of
very small coax (RG-174 will do) to a sub-
miniature jack. Mount the jack near the cor-
ner of the bevel in the front of the case, as
there is sufficient room for a small jack here
but no extra space (see Photo C). Next, dress
the other end of the coax and connect as
shown in detail of the S-1 board (same on
S-2). The actual connection is the input pin on
the ceramic filter. A capacitor much larger
than 47 pF will degrade the performance of
the S-1, and less than 22 pF won’t couple
enough signal out.

Disadvantages: One has to pop the lid

716 in. MESH —, ~~TEFLON WASHER

_ LD B e I LID
;rj\ T 1 1

4
r =

SPEAKER

Fig. 5. Two lavers of mesh are necessary for
rf integrity.

Photo E. Mount the subminiature jack on the
bottom right corner of the case.

every time one needs to adjust the S-1's con-
trols or change frequency and there is, of
course, no push-to-talk operation while DF-
ing. But, then, one doesn’t need that much
anyway.

Advantages: Portable, very wide range
meter (70 dB—most FM S-meters have only a
20-30-dB range or one has to guess at lights),
a cheap addition to an existing radio, and it
will work with any radio with a 455 i-fand a
discrete mixer.

A footnote: This circuit has been used on
the ICOM 4AT, a Regency business-band
UHF radio, and a Standard C118. They all
needed some isolation to work properly. In
all cases the only convenient point to pick off
the 455-kHz signal had sufficient baseband
noise that the meter gave a substantial reading
even with no signal input. The cure was a
resistor in series with the 47-pF capacitor in
the radio. In the Regency, the optimum value
turned out to be 100k; in the ICOM, 47k; in
the Standard, 10k.

The ICOM has only about 50 dB of range
because it limits in the IC at a lower point than
in the S1. The Regency has about the same
70-dB range as the S1, and the Standard also
has about a 50-dB range.

To find the proper value of series resistance

‘I.'l;:-"‘ .--1.- _r".“'__'.n-'.*_::"_-‘:i L]
SR v TR,
UII @ == : oy % o .,
i H_‘-rl ﬁ'ﬂ'l |E- "I. 1°'RB
y o) 1Lty = |
Wi =iy
3P gy LA
pile of 7 7 M
S ot

Fig. 6. Component placement.
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Fig. 7. PC board, foil side.



necessary, place a 1-megohm pot in series
with the 47-pF capacitor. Adjust the pot until
the meter barely reads with no signal input.
Then measure with an ohmmeter and put in a

For the experienced tinkerer or kit builder
it is a two- or three-evening project. For the
inexperienced or perfectionist, perhaps six or
eight evenings.

fixed value as close to the measured value as
possible. 10% tolerance is sufficient (52k

was measured on the ICOM). Parts List

Inthe ICOM 4AT, the 47-pF capacitor was 1 220-pF ceramic capacitor (optional)
soldered to pin S of the 1-f detector IC. In the 1 10-pF ceramic capacitor
soldered to a similar point, 1.e., the input of 2 g1.yF ceramic capacitors
the 455-kHz ceramic filter. 2  .1-uF tantalum capacitors, 10 V dc or

Operation 1s quite simple. The three con- mMora
nectors, Ant., Spkr., and i-f, are plugged into | 22-uF tantalum capacitor, 12 V dc
the radio and the radio 1s set inside the paint '

: : 2  1N914s

can and secured by a rubber band or some .
. : . 1 1k resistor, 1/4 Watt
such means to keep it from rattling around. 3 2B o AW
Any suitable directional antenna is connected > resrlstur. —
to the BNC jack on top, the 0-50-dB attenua- L 47K resngtnr, 1/4 Watt
tor is set at 0, the sensitivity switchis setat |  6-.8Kresistor, 1/4 Watt
“‘Max,"’ and the hunt begins. 1 CAS3089E [HC{’« or Natlnngl}

[ have found during the several huntsThave 1~ 2N2222 Transistor or equivalent

2 455-kHz i-f Transformers (yellow and/or

used this system that after nearly a full-scale
reading, the sensitivity switch can be set to
“*Min’" for the rest of the hunt. Likewise,
after the second near full-scale reading on
“*Min,’’ the 50-dB attenuator can be switched
in for the remainder of the hunt.

Between the rf shielding and the simplicity
of operation, the system’s effectiveness ap-
proaches that of pseudo-Doppler systems.
Especially for stomping through fields. I
have found I can get within 7 or 8 feet of a
|-Watt transmitter and the needle barely pegs
at full attenuation.

white core from an old transistor radio)
1 Gallon paint can

1 20-mA meter movement

1 .001 feedthrough

2 47-Ohm resistors, 1/4 Watt

1 100-Ohm resistor, 1/4 Watt

1 330-Ohm resistor, 1/4 Watt

1 15k resistor, 1/4 Watt

1 Switch (3PDT)

2 Switches, push on/push off (SPDT)

1 12-V regulator and 2 9-V batteries, or
1 12-V Nickel-cadmium pack or gel cell

—OQEP's SALE—

BELDEN 9913 .39/f1. cut
BELDEN 9258 RG-8X-$160.00/1.000 ft—.1 7/t cut

AMPHENOL Connecliors & Adaplors

COAXIAL
38.00/100 ft

MASTER MGRSE CGDE IN 40% LESS TIME !

Methoa El nates t 13 WPM Plateau

ID&PTEE BY THE u.s HILTTAHT AS THE NEW TRAINING

uG-21D N-type Male cableend 3.00

""" "*uG-21D N-type Male cable end 4 50

PL-259 UHF Plug silver plate 1.25

UG-146/U N plug 1o UHF jack 7.50

3% TRIALS at - 30 UG-83/U N jack to UHF plug 8.50

eCcilfy Audio Tapes ([1ve cassettes), UG 294 N-type barrel conn 475
Floppy Disk or Computer Cassgetf ‘-“. *Special fit for BELDEN 9913 cable. S

519,95 (IL. RES. inel udr_ 81 Balee tax) U.s. Geological survey Maps—

TSG, PO. BOX 3897, CAHBI‘JHDALE IL. 62902 Complete N.J. Index in stock + plus +™

COMPLETE STOCK, SAME DAY SHIPPING

SIGNAL GENERATORS

Hewlett-Packard 608F VHF
Generator, 10-455 MHz
AM-CW-pulse; 0.1 to 300K
uv. Built-in xtal calibrator for
+/—-0.1% accuracy,
16.5x13x21, BO Ibs sh.

Used-checked ... $425.00

HP-608C, similar to 'F" except 10-480 MHz, 0.1 uv

to 1 V output, and no xtal calibrator. Used-reparable
LT AN TR $265.00

HP-606A Generator, 50 KHz to 65 MHz AM-CW in
six bands; 0.1 uv to 3 V output. Built-in xtal calibrator
for +/—1% accuracy. 10.5x19x13.5, 50 Ibs sh

Used-checked ....................................$375.00

Prices F.0.B. Lima, 0, = VISA, MASTERCARD Accepted.
Allow for Shipping « Send for New FREE CATALODG '86
Address Depl. 73 = Phone: 419/227-6573

FAIR RADIO SALES .5

1016 E. EUREKA - Box 1105 « LIMA OHIO - 45802

TUBES — OVER 2000 TYPES!
DISCOUNT PRICES

Parts, supplies, and literature for
tube type radios, Inlcuding early and
hard-1o-find tubes

T4 “New 20 page wholesale catalog available.”

110-4 Route 10, E. Hanover, N.J. 07936, 201/887-6424
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P/C Controlled Radio

Interface your commodore or Apple |l PC and Kenwood’s
TS940,811,7110r440 with COMPRAD Program all radio

functions from your PC Keyboard Shortwave listeners:
Station selections with one keystroke.

Two disk package and manual $49.95

(price includes shipping)
Send money orders only to:

MISIL » 50 Notre Dame Rd. ®* Bedford, MA+* 01730
Available soon for IBM PC and Compatibles

"When You Buy, Say 73"

ANTIQUE ELECTRONIC SUPPLY I

EBE W First St » Termnpe, Arizona 8538 1 = (B0} B94-9503

-

SYNTHESIZED
SIGNAL GENERATOR

MODEL
SG-100F
$429.95
deliverad

MADE IN
USA

e Covers 100 MHz to 199.999 MHz in 1 kHz steps with
thumbwheel dial = Accuracy +/- 1 part per 10 mil-
lion at all frequencies » Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate = Extarnal FM input ac-
cepts tones or volce * Spurs and noise at least 60 dB
below carrier * Output adjustable from 5500 mV at
50 Ohms = Operates on 12 Vdc @ Y: Amp = Available
for immediate delivery = $420.95 delivered = Add-on
accessories available to extend freq range, add infi-
nite resolution, AM, and a precision 120 dB attenua-
tor = Call or write for details = Phone in your order as
fast COD shipment _ 9

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 488-2720 Mon.-Thurs,

is available in

University Microfilms International

18 Bedlord Row
Dept. PR

London, WC1R 4EJ
England

300 North Zeeb Road
Dept. PR

Ann Arbor, MI 48106
US.A
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Thomas M. Miller WASYKN
936 Belmonrt Ave.
Mansfield OH 44906

What You See Is Where
You’re At: Part 1}

WASYKN's universal digital frequency display stays on the mark
no matter what your rig’s mixing scheme.

was pleased with the response to my arti-

cle, ""What You See Is Where You're At™’
(73, July 1985). There are now quite a few
older general-coverage receivers sporting
new digital frequency displays, and many of
you took the time to write to me.

Most of these letters ended with something
like, “‘I wish it was this easy to add a dis-
play to my (Kenwood, Yaesu, Heath, etc.)."’
After reading this recurring theme for
the umpty-umpth time, I decided to design
a Mark Il version of the simple frequen-
cy display that, while retaining the sim-
ple programmable i-f offset feature, would
be versatile enough to be used with any
modern transceiver. The resulting display

would be totally universal, yet simple enough
to be attractive to the average home-brewer.
““Universal’® is a pretty strong word. It
suggests the inclusion of the universe. I ful-
ly expect to hear from a reader on the fourth
planet of Aldeveron with a Modulated Neu-
trino-Beam Transceiver. (No doubt the dis-
play would indicate quantum field intensity.)
Let me say now that I do not have access to
every rig ever designed, so there may be
one somewhere that this frequency display
won't cover. However, | can think of no
mixing scheme to which this display cannot
be adapted.

If you haven't read the article in the July
issue, this is a good time to do so. This dis-
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play is similar in construction and theory of
operation, both of which were explained in
detail in that article. That display was based
on the 74196 programmable counter. The
74196 was selected for its speed, which is of
top concern when tracking the low-powered
vfo of a shortwave receiver over a 30-MHz
range. Also, it is programmable, allowing a
preset equal to the i-f frequency.

The 74196, however, will count only in the
up direction, and as stated in the article, can
be used only on receivers in which the vfo
tunes in the same direction as the desired
frequency. Virtually all single-conversion
shortwave receivers, and even some amateur
transceivers (such as the Argonaut) use this
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scheme, and for these rigs the display works
perfectly.

Many other transceivers use a multiple-
conversion design in which the incoming sig-
nal 1s premixed using a crystal-controlled os-
cillator and mixer. The vfo always tunes over
the same frequency range regardless of the
band being used. And to complicate matters,
the vfo usually tunes backwards. In fact, on
some rigs the vio will wune backwards on
some bands and forward on others.

The vfo always starts with the same fre-
quency, also, but our amateur bands do not.
Some of them begin on X.000 MHz and some
begin on X.500 MHz. Two offsets will there-
fore be required, just as most analog dials
have two sets of markings. While we’re at it,
we should have a way to shift this offset by 3
kHz to allow for USB and LSB operation.

The design presented here overcomes all
these problems. The 74192 counter is used,
allowing both up and down counting. While
not quite as fast as the 74196, it is adequate
for our needs. The multiple preset for the
100-kHz and 1-kHz digits was accomplished
through the use of 74125 trnistate buffers,
which select one of two sets of DIP switches
for those digits.

For simplicity, only the digits to the right of
the decimal point are displayed. There is no
need to display the MHz digits, as we should
be able to remember what band we're on!

At this point a problem surfaced. I don't
own any equipment that uses this mixing
scheme! I discussed this with John Farmer
WABGYP, who had been the first to evaluate
the previous display. With only moderate
arm twisting, John offered his Yaesu FT-
101EE as a guinea pig.

This settled, I built the display in a few
days, and the following weekend journeyed
to far-off, exotic New London, Ohio, to try it
out. The FT-101 series has the vfo frequency
and 13.5 V dc available on the accessory
jack, so no modification to the rig was re-
quired. Everything worked as planned, and
John now has the only digital FT-101EE
in New London. (The natives are suitably
impressed.)

Circuit Details

Fig. 1 shows the count and display logic.
The count input to the first 74192 is via S3,
which selects either up- or down-counting
modes. The Carry and Borrow outputs are
connected to the up and down inputs of the
next stage, and so on.

Resetting the counters by pulling pin 11
low loads the number present at the preset
inputs, pins 15, 1, 10, and 9 (binary a, b, c,
and d respectively). On the digits requiring
only one preset, the number 1s set directly
with DIP switches. Those digits requiring
two presets use two sets of DIP switches,
each isolated via a 74125 tristate buffer,
Switching the enable lines low selects that
preset. The other set of DIP switches (its
buffer in the high-Z state) 1s ignored.

The latch and decoder logic operates exact-
ly as in the earlier display. The 74373s hap-

pened to be on hand, and each one functions
in this circuit just like rnwo 7475 latches. This

-
) -:._n.

ETECEE

Fig. 2. Input and control logic.

saves space and lowers the overall parts
count.

Fig. 2 shows the timebase and control logic
as well as the vfo-input circuit. The Count,
Latch, and Reset signals connect to the appro-
priate inputs of Fig. 1. If you look closely at
Photo B, you will notice a 5-MHz crystal and
an extra 7490. At the time, I didn’t have a
I-MHz crystal, so I used the 5-MHz one with
a divide-by-five stage to produce the signal.

This worked for testing the operation of
the display, but the old FT-243 crystal drift-
ed quite a bit, so ultimately it was replaced
with a quality 1-MHz crystal (soldered in
place) and the extra divide-by-five circuit
was disconnected.

Most modern transceivers have 12 volts

available to power accessories, so the circuit
of Fig. 3 uses an LM317 to reduce this
voltage to the regulated 5 volts required by
the display ICs. The 1000-Ohm pot (P2) is
adjusted for 5.00 volts before the output is
connected to the rest of the display. TTL ICs
do not like overvoltage.

I recommend the use of LS (low-power
Schottky) ICs over the standard TTL ver-
sions. Although functionally identical, the
LS versions are slightly faster and draw only
a fourth the current consumed by standard
TTL ICs. This adds up to less drain on the
power supply and considerably less heat
buildup inside the cabinet, which is a big plus
for stability.

When I built this display, the only 741925 |
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Photo B. Inside the frequency display. Plenty of room for everything. The heat sink for the

regulator is mounted on the rear panel.
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had on hand were some old high-power ver-
sions, and though they worked fine, they ran
very warm. In fact, [ ended up bending a strip
of thin sheet aluminum to form a U-shaped
heat sink, which I bolted down across the
entire row of counters. A dab of white sili-
cone grease on each IC carried the heat away,
but the use of 74LS192 counters would elimi-
nate the need for such measures.

No pinout is given Jr the common-anode
displays since that varies with size and manu-
facture. If you purchase the seven-segment
displays new, they will have pinout informa-
tion with them. If you use surplus **bargain-
pack’’ assortments (like I do), it is a simple
matter to determine which pin goes where.

The anode usually is connected to several
pins, easily found with an ohmmeter. A few
minutes with a dc source, a current-limiting
resistor, and two clip leads will identify the
rest. A $1.98 bargain pack produced three
large (.7") displays in which all segments
worked, and a smaller (.3") one which [ used
as the 100-Hz digat.

Construction

[ built the frequency display on two five-
inch square pieces of perforated Bakelite™,
one piece for the timebase and the other for
the count and display logic. Connections
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were made point to point, using Radio Shack
wire-wrap wire. Layout is not particularly
critical (see Photo B for details).

The enclosure was made up from copper-
clad circuit-board material soldered at the
seams. [ bolted a 4" thick strip of aluminum
to the rear of the enclosure to act as a heat sink
for the LM317 voltage regulator, and the
opening for the display was cut with a Radio
Shack nibbler.

The displays were mounted on a small
scrap of perfboard mounted directly behind
the opening. I used red-tinted plastic as a light
filter. The blank leader from developed
35-mm color negatives also works well here.

The location of the three switches will de-
pend on the mixing scheme of your transceiv-
er. In the case of the FT-101, the vfo always
runs in the backwards direction, so the up-
down switch, S3, was mounted on the rear.
(It could be eliminated if you have only one
application in mind.)

S1 and S2, which select the display offsets,
were mounted on the front panel to the left of
the readout. A piece of Y-inch-sheet alu-
minum and two scrap angle braces bolted
together form the lid. Be sure to drill plenty of
ventilation holes over the regulator and the
10-Ohm resistors to let the heat escape.

After painting, the switches can be identi-

fied with Radio Shack rub-on lettering. The
completed display measures 11" wide by 2"
high and 6" deep and is quite attractive with
the FT-101 (see Photo C).

Setup and Operation

The timebase oscillator must be adjusted
carefully to 1 MHz if the display is to be
accurate, Either a good frequency counter or
a receiver set to WWYV can be used, adjusting
Cl, the 50-pF trimmer capacitor, for zero
beat. An oscilloscope triggered on the Strobe
signal (IC 2, pin 3) should display the timing
waveforms shown in Fig. 4.

With the display operating but not connect-
ed to the transceiver, the DIP switches can be
checked out for proper operation. With all the
switches closed, all digits will read zero.
Opening one of the four switches for a partic-
ular digit will cause the value of that switch to
be displayed. For example, opening switch a
on the 100-Hz digit will cause that digit to
display 1; switches b, c, and d will similarly
display 2, 4, and 8.

Opening more than one switch adds the
values. To display 3, for example, open
switches a and b. Opening all four switches
will cause that digit to go blank. This isn’t a
fault with the display, it’s just that all four
switches add up to fifteen, and that’s why the
7447 decodes binary 1111.

The digits with two presets are checked out
in the same way, but each set of switches can
be displayed only when selected by S1 or S2.

If everything checks out, it's time to hook
the vfo signal to the input. Most transceivers
have a vfo input available at the rear panel,
so take a look at your manual. If it's neces-
sary to provide your own tap, find the output
of the vfo buffer and you'll see a capacitor
coupling the vfo signal to the mixer. That's
the point you want. Tap in with a 100-pF
capacitor and bring the signal to the rear
panel using small coax.

The input-gate bias is set by slowly adjust-
ing the 20k trimpot, P1. Somewhere around
the middle of its range, the display will start
counting the vfo. In fact, with all the DIP
switches closed and S3 in the up-count posi-
tion, we now have a four-digit frequency
counter reading out the last four digits of the
vfo frequency.

On John's FT-101, the vfo tunes from
9.200 MHz at the low end of each band to
8.700 MHz at the high end. The display reads
2000 to .7000, counting backwards. By
switching S3 to the down-count position, the
display will read .8000 to .3000, and will
now be counting in the proper direction.

Setting the DIP-switch presets is simple.
Start with 80 meters. Set S1 to the X.500
position and set the transceiver to 3.500
MHz. With the FT-101, the display will read
.8000. Adding 7 to the 100-kHz digit will
cause 1t to read (1).5000—just what we
want—so open DIP switches a, b, and c. The
display will now agree with the dial.

Next, try 40 meters, setting S| to the X.000
position. This selects the other set of DIP
switches for the 100-kHz digit. Tune the dial
to 7.000 MHz and, on the FT-101, the dis-
play will again read .8000. This time we need



Regular SALE

HF Equipment
?HF 889.00 769%

IC-735 HF transceiver/SW rcvr/mic

PS-55 External power supply....... 169.00 149
AT-150 Automatic antenna tuner ... 399.00 359
FL-32 500 Hz CW filter.....oeenne.. 59.50
EX-243 Electronic keyer unit....... 50.00
UT-30 Tone encoder .........ecens. TBA

IC-745 9-band xcvr w/.1-30 MHz rcvr 999.00 799
PS-35 Internal power supply ....... 169.00 149%

EX-241 Marker umt ......covnnnnnin 20.00
EX-242 EM it .- cinsieaivisnns 39.00
EX-243 Electronic keyer unit....... 50.00
FL-45 500 Hz CW filter (1st [F) ..... 59.50
FL-54 270 Hz CW filter (1st IF) ..... 47.50
FL-52A 500 Hz CW filter (2nd IF) 9650 89%
FL-53A 250 Hz CW filter (2nd IF) 96.50 89%
FL-44A SSB filter (2nd IF).......... 159.00 144%
SM-6 Desk microphone............. 40.00
HM-12 Extra hand microphone..... 39.50

MB-12 Mﬂh Ie muunt ...............

2199

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 99900
PS-35 Internal power supply ....... 160.00 149

FL-32 500 Hz CW filter (1st IF) ..... 59.50
FL-63 250 Hz CW filter (Lst IF) ..... 48.50
FL-52A 500 Hz CW filter (2nd IF)... 96.50 89%
FL-53A 250 Hz CW filter (2nd IF}... 96.50 89%
L33 AM Bller, . o i 31.50
FL-70 2.8 kHz wide SSB filter ...... 46.50
HM-12 Extra hand microphone..... 39.50
SM-6 Desk microphone... . 40.00
RC-10 External Irequenr:y controller  35.00
MB-18 Mobile mount.. roe 1 2188

IC-720A 9-band xcvr @ (CLOSEOUT) e 1349.00 689
PS-15 20A external power supply 149.00 134%
FL-32 500 Hz CW filter............. 59.50
FL-34 5.2 kHz AM filter ............ 49.50
BC-10A Memory back-up........... 8.50
SM-5 8-pin electret desk mic ....... 40.00
MB-5 Mobile mount..........cennns 21.99

Regular SALE
149.00 134%
45.00
6.50
259.95 234%
10.00
54 50
49.00
56.00
139.00 129%
69.95
119.00 109*
399.00 359%
499.00 449%

Other Accessories:

PS-15 20A external power supply.....
CF-1 Cooling fan for PS-15.........
EX-144 Adaptor for CF-1/PS-15 ....

PS-30 Systems p/s w/cord, 6-pin plug
OPC Opt. cord, specify 2, 4 or 6-pin

SP-3 External speaker................

SP-7 External sgeaher ................

CR-64 High stab. ref. xtal {?45!?51]

PP-1 Speaker/patch (specify radio)..

SM-8 Desk mic - two cables, Scan.....

SM-10 Compressor/graph EQ, 8 pin mic

AT-100 100W 8-band auto. antenna tuner

AT-500 500W 9-band auto. antenna tuner

Order Toll Free: 1-800-558-0411

ICOM

Check the Prices at AES"!

Other Accessories cont. Regular SALE
AH-2 8-band tuner w/mount & whip 549.00 489%
AH-2A Antenna tuner system, only.... 429.00 389*
GC-4 World clock @ (CLOSEQOUT) # 9995 69
GC-5 World €labl. .. cr.nvimnainrianas 719.95

HF linear amplifier Regular SALE
IC-2KL 160-15m solid state amp w/ps 1795.00 1389

6-meter VHF Portable Regular SALE

IC-505 3/10W 6m SSB/CW portable 469.00 419%
BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger............. e 1250
EX-288: FMUBNIL .. oo sansammbass 49 50
LC-10 Leather case ...........cee-. 34.95

VHF/UHF base multi-modes Regular SALE

IC-551D 80W 6-meter SSB/CW....... 735.00 649%
EX-106 FMoption........ccuuueians 125.00 1129
BC-10A Memory back-up........... 8.90

IC-271A 25W 2m FM/SSB/CW ....... 735.00 649%
AG-20 Internal preamplifier ........ 56.95

IC-271H 100W 2m FM/SSB/CW...... 944.00 789%
AG-25 Mast mounted preamplifier  84.95

IC-471A 25W 430-450SSB/CW/FM xcvr 839.00 729%
AG-1 Mast mounted preamplifier 89.00

IC-471H 75W 430-450 SSB/CW/FM 1149.00 989%
AG-35 Mast mounted preamplifier  84.95

Accessories common to 271A/H and 471A/H

PS-25 Internal power supply for (A)... 99.00 B89%
PS-35 Internal power supply for (H)... 169.00 149%
PS-15 External power supply ......... 149.00 134%
SM-6 Desk microphone ............... 40.00
EX-310 Voice synthesizer ............. 41.25
1S-32 CommSpec encode/decoder.... 959.95
UT-15 Encoder/decoder interface... 12.50
UT-15S UT-15S w/TS-32 installed..... 79.95
VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM, TTP mic... 549.00 479%

IC-490A 10W 430-440 SSB/FM/CW  649.00 569%

VHFE/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTP mic 389.00 349%
IC-27H Compact 45W 2m FMw/TTP mic 429.00 379%
IC-37A Compact 25W 220 FM, TTP mic 449.00 349%
IC-47A Compact 25W 440 FM, TTP mic 489.00 429%
PS-45 Compact 8A power supply ... 11295 99%
UT-16/EX-388 Voice synthesizer, 474  31.00

SP-10 Slim-line external speaker... 31.95
IC-3200A 25W 2m/440 FM w/TTP.... 569.00 499
UT-23 Voice synthesizer............ 31.00
AH-32 2m/440 Dual Band antenna  32.95
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip mount 20.18
Larsen PO-MM Magnetic mount 19.63

IC-1271A 10W 1.2 GHz SSB/CW Base 1049.00 929%

PS-25 Internal power supply ....... 99.00 89%
EX-310 Voice synthesizer........... 41.25
TV-1200 ATV interface unit......... 115.00 106%
UT-15S CTCSS encoder/decoder ... 79.95
IC-120 1W 1.2 GHz FM Mobile........ 499.00 449%
ML-12 1.2 GHz 10W amplifier ...... 339.00 299%

Repeaters Regular SALE

RP-3010 440 MHz, 10W FM, xtal cont. 1049.00 949

RP-1210 1.2 GHz, 10W FM, 99 ch. synth 1259.00 1129
Cabinet for RP-1210 or 3010........ 269.00

el B [y
|Mnster¢urd VISA'
Mh__ is }Q___ _,f" i

#¢  Hand-held Transceivers
£ Deluxe models Regular SALE
IC-02AT for 2m....... 369.00 299%
|IC-04AT for 440 MHz 399.00 339%

- Standard models Regular SALE
IC-2A for 2m.......... 239.00 189°%
|C-2AT with TTP....... 269.50 209

IC-3AT 220 MHz, TTP 299.95 249%
IC-4AT 440 MHz, TTP 299.95 249%

Accessaries for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 6/7.50
BP-8 800mah/8.4V Nicad Pak - use BC-35... &2.50

BC-35 Drop in desk charger for all batteries 74.95
BC-60 6-position gang charger, all batts SALE 349.95

BC-16U Wall charger for BP7/BP8.. 19.95
LC-11 Vinyl case. el e L
LC-14 Vinyl case for Dix usmg BRT/8 . 18.49

LC-02AT Leather case for Dix models w/BP-7/8 39 95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 4250
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 31.25
BP-4 Alkaline battery Case.......cccovimvanennes 13.75
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-5 5/8-wave telescoping 2Zm antenna ...... 18.95
FA-2 Extra 2m flexible antenna ................ 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 10.75
CP-10 Battery separation cable w/clip........ 1999
DC-1 DC operation pak for standard models 18.75
EX-390 Bottom slide Cap..ceeeeeiriireincnncanes 4.95
MB-16D Mobile mte. bkt for all HTs............ 21.99
LC-2AT Leather case for standard models..... 39.95
RB-1 Vinyl waterproof radio bag................ 30.00
HH-SS Handheld shoulder strap........oceen..  14.95
HM-9 Speaker miCrophone.......ooevveeeerernss 39.00
HS10 Boom microphone/headset.. 19.50

HS-10SA Vox unit for HS-10 & Deluxe ﬂnly 19.50

HS-10SB PTT unit for HS-10.......0eeveenne. 19.50
ML-1 2m 2.3w in/10w out amplifier.....SALE 89.95
§S-32M Commspec 32-tone encoder .......... 29.95

Receivers Regular SALE

R-71A 100 kHz-30 MHz, 117V AC..... $849.00 689**
RC-11 Infrared remote controller... 59.95 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF) ..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
EXS@5TS T R 2 o S s o v 38.00
EX-310 Voice synthesizer........... 41.25
CR-64 High stability oscillator xtal 56.00
SP-3 External speaker.............. 9450
CK-70 (EX-299) 12V DC option..... 10.95
MB-12 Mobile mount.......c.covvuns 21.99

R-7000 25 MHz-2 gHz scanning rcvr 969.00 849%
RC-12 Infrared remote controller... 1BA

Voice synthesizer ........covveeneans
AH-7000 Radiating antenna........

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

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

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGCTRONIG SUPPLY.

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

AES®

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

Ohio WATS 1-800-362-0290

Outside 1_800-321-3594

“When You Buy, Say 73"

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Quside 1 _800-327-1917 No Nationwide WATS

BRANCH STORES

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

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

Quside 1 _80)0-634-6227
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Associate Store
ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllincis 60630

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

dutside 1_800-621-5802



to add 2 to the left-most digit to cause it to
read (1).0000, so DIP switch b is opened.

The USB-LSB switch, S2, is handled in the
same manner. Set the transceiver on upper
sideband and zero-beat a signal. Set switch S2
in the USB position and note the frequency
displayed. Now switch the transceiver to
lower sideband and again zero-beat the same
signal. Set S2 in the LSB position and note
that the display is reading low by 3 kHz.
Adding .0030 to the count will fix it, so open
switches a and b on the DIP switches current-
ly active for the 1-kHz digit.

With the display now properly set up, using
it is simple. 160 meters, 80 meters, and two
segments of 10 meters require S1 to be set in
the X.500 position; 40, 20, 15 and the rest of
10 meters require S1 to be in the X.000 posi-
tion. Also, switch S2 must be set to agree
with the mode of operation.

Adapting to Other Transceivers

Although the FT-101 was used in the previ-
ous example, any transceiver with a back-
wards-tuning vfo will require exactly the
same procedure to determine the presets re-
quired and program the display. Any
transceiver in which the vfo tunes forward on
some bands and backward on others still will
require two presets on the 100-kHz digu,
since the displayed count will change when
switching from up- to down-counting modes,
but it should be possible to use a DPDT
combining S1 and S3 into a single control. In
this manner, the operation of the display with
such a transceiver would be identical to that
with the FT-101.

If your vfo always tunes in the forward
direction, you probably would be happier
building the 74196 version I presented in the
July i1ssue. This one will do it, but the extra
complexity is unnecessary.

Accuracy

There is only one oscillator in a single
conversion superhet, the vfo. It is always
removed from the received frequency by ex-
actly the 1-f frequency—no more and no less.
But in a modern transceiver using a premix
oscillator and a bfo in addition to the vfo,
there exists the potential for error.

Commercial frequency displays get around
this by counting all the oscillators and dis-
playing the sum. This type of circuit, howev-
er, 1s pretty complex for a home-brew proj-
ect. By counting the one that tunes and
presetting the counters to make up for the
rest, a much simpler display results, one that
is not only practical and low-cost but easy to
understand and build.

How much of a trade-off is this? Let’s
consider. We've got the bfo covered with two
presets available for USB and LSB, so even if
these oscillators are slightly off, we can com-
pensate with the DIP switches. We're count-
ing the vfo, so there's no chance of error
there. So the only possible source of inaccu-
racy is the premix oscillator.

If we set our DIP switches for one band,
there's a chance that the crystal for another
band may be a little high or low, causing the
display to be in error. However, if we assume
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that the manufacturer of the transceiver used
reasonable care in designing and building his
product, the error should be small. On John's
FT-101EE, all bands were accurate to within
100 Hz except the 160-meter band and the
29.500 segment of 10 meters. Both of these
were 200 Hz off.

Although this does represent a small error,
this does not mean that the tuning is in any
way ambiguous. The error does not change,
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and if John must know his exact frequency,
he has only to subtract 200 Hz on these two
bands. The resolution is there, and it is still
possible to return within 100 Hz to any
frequency.

Also to be considered 1s cost. A commer-
cial display using the oscillator-summing
method will set you back $200-$250. By
settling for a small potential for error, we
save a couple hundred bucks! Did WABGYP

Photo C. Shown here with the Yaesu FT-101 EE, this version of the simple frequency display can

be used on any analog transceiver.



consider it a fair trade? Look at Photo A, and

note the big smile on John’s face! This dis- Parts List
play will cost around $40 purchasing all parts Integrated Circuits
new. If you have a typical home-brewer’s 127 7400
junk box, it can be done for much less. 3' ; 2410
Final Thoughts 4,5 7490
) . 6 74893

The potential is here to add a simple, low- 8 LM317
cost frequency display to just about anything. 9 .10.11. 12 74192
A little time with the manual of a particular 153 1:1 1'5 16 24125
piece of gear should give you a clear idea S4BT 24373
what will be required, and you can modify 19'20 01 22 7447
my basic layout to suit your individual needs. i
The display can also be tailored to your oper- Displays _
ating habits. 7-segment LED, common anode, 4 required

For example, I usually operate RTTY and Capacitors
CW. My only phone activity is an occasional Ceramic discs, one each: 20 pF, 100 pF, .001 uF, .01 uF; electrolytic: (3) 10 uF, 10 volt, (1)
contact on 75 meters. Since I never use USB, 330 uF, 30 volt
that preset could be used to make up for the Beasistors
2125-Hz error on RTTY caused by fecding (28) 330 Ohm, (5) 2.2k Ohm, (3) 1k Ohm, (1) 4700 Ohm, (1) 1 megohm, (1) 220 Ohm, (2) 10
adio sones into fhe EABSIIET (AEIE). The Ohm, 10 Watt, (1) 270 Ohm, 1/2 Watt; trimpots: (P1) 20k Ohm, (P2) 1k Ohm

display would then show my actual mark fre-
quency! Get the idea? There’s a lot of room
for originality here.

Transistors
(1) 2N222, (1) MPF102

Home-brew projects are fun and educa- Diodes
tional. It’s an amateur tradition. And when (2) 1IN914, (1) 1N4002
your buddy sees those beautiful red-glowing Switches
digits you can say, ““Yeah, I built that last (S1, S2) SPDT miniature toggle switches, (S3) DPDT miniature toggle switch, (6) 4-pole
week.'’ That, my friends, is a feeling I cannot DIP switches
put into words. _ + Misc.
i Svould emay heating oo ARyonc Amer. (1) 1-MHz crystal, (1) RCA jack, (1) #S0-239 coax jack, perfboard, wire, solder, cabinet

ested in this project, and will try to help with
any specific questions. Please include an
SASE, however.

NEMAL ELECTRONICS

Your Authorized
Distributor For BELDEN

materials, elc.

PACKET RADIO GOES PORTABLE
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Belden Nemal Per Per I presents
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ema DTHEH EUALITT chHLES ® LOW 25 mA Current drain mwwﬁi;ﬁﬂﬂpmﬂm E*I:H"
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ROTOR CABLE —8 COND. ot Drég'stﬁ:rt ﬂgﬂﬂ sgualched audio oo
8C1822 2-18 Ga., 6-22 Ga. 19.00 .21 ® Comes with 8K of RAM.
8C1620 2-16 Ga,, Eaifaﬂﬁ SﬁﬂEﬂ? D.Iu;;" 3400 .36 . H%ﬂg;?j E-gg;nl:]ﬂnnd Mode for Unat-
53 ey ind lockout f
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Michael Bryce WBSVGE
2225 Mayflower N.W.
Massillon OH 44646

Total Solar

Plug your shack into the sun! Here are
complete plans for energy independence.

hotovoltaic electricity is rapidly becom-
ing the technology of choice for power-
ing amateur radio stations. With the price of
photovoltaic panels falling, large arrays are
now within the range most hams can afford.
To make the most efficient use of the avail-
able energy, a photovoltaic controller will be
needed. If the solar array were to be left
connected to the batteries all the time, severe
overcharging would occur, resulting in ex-
cessive electrolyte gassing and unnecessary
loss of electrolyte. Physical damage also can
result in the form of warped plates and the
dislocation of the plate’s lead paste. Like-
wise, in times of low periods of sunlight, the
batteries could become damaged by deep-dis-
charging.
The controller described below will allow

the direct charging of lead-acid batteries
without the need of a blocking diode (in the
direct-charge mode). It also will provide a
low-state-of-charge warning system. When
the batteries become fully charged, a second,
floating charge system will keep them topped
up and ready to go. Energy-load management
can also be installed.

Charging Techniques

The techniques by which batteries are
charged via photovoltaics have been and still
are varied. However, two basic technolo-
gies are used: shunt mode and direct (switch-
ing) mode.

In the shunt mode, array power is diverted
from the batteries by shunting power to
ground on the array side of a blocking diode.

Photo A. The complete control logic. Some minor changes were made to the circuit after the

photograph was taken.
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The battery-terminal voltage is monitored,
and by a feedback loop to the controller,
excess power is diverted. This excess energy
1s dissipated as heat, usually by resistors.

With the direct mode, a relay or transistor
switch is in series between the array and the
batteries. As charging progresses, the bat-
tery-terminal voltage will rise. It is then pos-
sible to approximate battery state-of-charge
to this terminal voltage. By monitoring the
battery-terminal voltage, the controller can
decide when to stop current flow and may do
so by opening the relay or turning off the
switching transistor.

While the shunt-mode controller can oper-
ate with no moving parts, the heat built up by
the resistors has to be removed. This calls for
a large bulky unit. Likewise, if the switching
controller uses a relay, we now have one
moving part that may go bad in time. The use
of a transistor switch will get by that problem.
However, the transistor must now be able to
pass the total current of the array. Careful
heat-sinking will be required. There is also
the voltage drop across the transistor junction
that will reduce efficiency.

A Better Controller

Look at Fig. 1. The basic circuit for the
controller makes use of the LM339 voltage
comparator. This chip provides an output that
i1s at a high state when the inverting input is
below the reference voltage. When the
voltage on the inverting input is equal to or
greater than the reference voltage, the output
switches to a logic low,

The reference voltage comes from the
power-supply circuit. A 78L05 provides a
constant 5 volts for the comparators while a
7805 regulator was wired to provide 10 volts
for the remaining logic. The usual bypassing
was done so the circuit logic can be used
around rf fields.

To set up a "*voltage window,”’ compara-
tors A and B connect first to a 4050 nonin-
verting hex buffer. From there, the output
of the buffers connect to a NAND gate of a



4011. The other two gates make up an R/S
latch. When the battery voltage drops below
the *‘reset”” window, a logic 0 is applied to set
the latch. The output of the R/S latch will go
to logic 1 and into the 4082.

The output will stay this way until the bat-
tery voltage rises above the float-charge lev-
el. At that ime comparator A will go low,
resetting the latch and turning off the output.
An inverting buffer, a 4049, will then turn on
transistor Q1 and light the float-charge LED.

Comparator C is wired as the first two, but
instead of monitoring the battery voltage, its
job is to look at the array voltage. If the array
voltage is above 10.5 volts, the output will
remain a logic 0. A second gate of the invert-
ing buffer provides the proper logic sense for
the 4082.

The comparator will not be able to do its
job, however, because the relay will be
closed. This will fool the comparator into
believing the battery voltage is the same as
the array voltage. To get around this, some
means of opening the relay contacts is needed
so the comparator can ‘‘see’’ the array
voltage. The relay must then close to continue
charging. This is where the 4082 and the
clock circuit come into play. -

The clock that I had planned originally used
a color-burst crystal and an MM5369 17-  Photo B. The float regulator board. Since the circuit is simple, a PC board was made using
stage divider. However, to slow the clock  rub-on resist. Note heat sink on the LM317K.
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Fig. 1. Schematic diagram.
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Fig. 2. Clock circuit.

down to the ime I needed required the use of
either a large divide-by chain or expensive
and hard-to-find components.

In the early stages of design, I used the
clock shown in Fig. 2. It worked so well that I
decided to stay with it. The 555 timer is wired
as an astable oscillator. Resistor R11 and
capacitor C10 control the frequency. By
adding a clocked flip-flop to the timer’s out-
put that acts as a binary divider, a perfectly
symmetrical square wave is available for the
divide-by chain. A 4027 does the job nicely.

The square wave i1s then connected to a
4017 divide-by-10. A second divide-by-10
slows the clock pulses down to a usable peri-
od. The output of the last 4017 1s connected to
a second 555 timer, wired as a one-shot.

Again, resistor R12 and capacitor C11 set
the time. The output is inverted by the 4049
and held to a logic 1 by the 100k resistor. The
output then goes to pin 3 of the 4082. De-
pending on the setting of the trimmer control
of R11, there will be a high-to-low pulse,
returning to logic 1, on pin 6 of IC4 every 2
minutes to every 90 minutes.

With the ““window comparators’’ and the
array comparator all at a logic 1, the clock
also will be at a logic 1. The remaining pin of
the 4082, pin 4, is held at logic 1 by the 100k
pull-up resistor, That pin will be reserved for
future use.

Since the 4082 is an AND gate, all inputs
must be at logic 1 for the output to be logic 1.
If either the R/S latch goes off, the array
voltage drops, or the clock pulses, then the
output of the 4082 will go to logic 0. This is
how the array comparator can “‘look™ at the
array. When the clock goes low, the output
goes low, turning off the relay.

If the array voltage is above 10.5 V, then
the output of the array comparator stays low
(logic 0). (Of course, that is being inverted by
the 4049 so the 4082 will see a logic 1.) If the
voltage is lower than 10.5 V, the output of the

NS00 Z

comparator will switch logic and the 4082
will keep the relay off. The same thing will
happen when the battery becomes fully
charged. The float voltage of 14.5 volts will
turn off the latch and the 4082 will lose one of
its inputs. It, in turn, will shut off the relay.
This will prevent overcharging of the battery.
The clock pulse at the end of the divide
chain is just that, a pulse. The relay must open
and the contacts must stop bouncing. At that
time, the array comparator can decide the
status of the photovoltaic panels. To do just
that, a pulse-delaying circuit was needed.

‘“. . .the thrill
| get from
communicating
around the world
with solar energy
is beyond
words.”’

When the output of the 4082 goes to a logic
I, pin 1 of the 4081 is held to a logic 1. Pin 2
of the 4081 goes to the pulse-delay circuit.
When pin 1 of the 4082 goes to logic 1, it is
inverted by a 4049. This starts timer IC11.
The output of this timer stops the flow of log-
ic until it times out—in this case, about 3
seconds.

When that time 1s up, the logic 1 1s now
allowed to go to pin 2 of the 4081. With both
pins now at logic 1, the output of that chip
also goes to logic 1. The output goes two
places. First, it turns on Q2, the *‘direct
charge’” LED, via a 4050 buffer. Next, it
turns on the transistor switching needed to

operate the relay. The TIP 29
transistor will handle about 1
Ampere of coil current.

If the battery voltage rises to
the float setting of 14.5 volts, the
relay will open. When it does, the
float-regulator circuit will take
over and maintain the battery in a
float condition. The float current
will depend upon the condition of
the batteries and the amount of
photovoltaic energy. The float-
regulator circuit is connected
across the relay contacts of the
main relay. When the clock times out and the
relay opens for the array check, there is little
or no contact burning.

Fig. 3 shows the float-regulator circuit.
As can be seen, an LM317 is used in a
conventional power-supply configuration. I
had to place a diode in series with the output
of the regulator chip because the regulator
sometimes would not start up—perhaps be-
cause of the battery voltage on the output of
the regulator.

With this diode in place, there is no trouble
with the regulator operating as it should.
Trnmmer pot R1 sets the voltage of the regu-
lator. It can be used to adjust the current flow
of the regulator when in the float-charge
mode. Its adjustment is not critical. The
LM317 requires a heavy sink to pass the
maximum 2 Amps of current.

To keep from discharging the battery bank
too deeply, a low-voltage warning system
was installed. It operates almost exactly like
the circuit used to monitor the full-charge
float system. The last comparator of the
LM339 is used to monitor the low-voltage
point of 11.7 volts.

To keep the warning system from turning
on and off with a load, the pulse-delaying
circuit is used. If it was not connected, then
the warning tone would follow the CW as the
transmitter would load down the batteries. A
rather exotic sidetone generator! This also
allows a high-current turn-on load to be ig-
nored (such as a power inverter or motor).

Also, when the batteries become low, |
wanted the warning to sound until they were
almost recharged. If not, a dead battery bank
would shut off the warning when the next day
came and the panels starting charging
the bank.

When the battery voltage dipsto 11.7 volts,
pin 12 of IC4 goes low. This trips the time-
delay of 2 seconds. At that same time, the
comparator’s output is applied to one side of
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Fig. 4. System diagram.



an AND gate, IC13. When the 335 timer
times out, the other half of the AND gate gets
a high logic. With the reset comparator (B)
high, the R/S latch is set. This turns on the
gated oscillator which drives a piezo-electric
sounder. The latch also drives Q7 on via the
buffer gate and turns on the low-voltage
LED.

When the voltage reaches the reset point of
12.5 volts, the R/S latch is turned off. It
should be noted that the reset voltage and the
reset window voltage will be the same. [
didn’t want to use another comparator.

With the proper transistor switching, a re-
lay could be placed in use as a low-voltage
disconnect. A remote solar-powered repeater
could be wired to disconnect the power am-
plifier when the battery bank is low. Then
reconnect the amplifier when the batteries
become 60 % charged.

Operation

In normal use, the controller logic will
work as follows. Assume full array power
and a 90% charged battery bank. At sunrise,
the array voltage will rise above 10.5 volts.
Since the battery voltage is below the reset
point of 12.5 volts, the relay is turned on and
full array current is allowed to flow into the
batteries.

Every hour the clock will ime out and
cause the relay to open up. The array com-
parator will look to make sure the array is still
10.5 volts. It is—and the relay will again
close. As the batteries increase their charge,
the terminal voltage will rise. When it comes
up to the float-set voltage of 14.5 volts, the
relay will drop out. The float regulator will
now supply a maximum of 2 Amps to the
battery bank. This current will fall back to
about 500 mA to 1 Ampere.

If a load is applied to the batteries, the float
regulator will try to supply the maximum
current of 2 Amperes. If the load 1s great
enough, the battery-terminal voltage will fall
to the reset point of 12.5 volts and again the
relay will be turned on and full array current
will be applied.

Every hour the array voltage will be
checked. When sunset arrives, the array
voltage will begin to drop. When it goes be-
low 10.5 volts, the array comparator will tell
the logic to shut off the main relay. The
system will then wait until the next morning,
when the whole process repeats itself.

As can be seen, the relay will remain closed
as long as the batteries need charging. This
can be used as a cheap and dirty load-manage-
ment system. By connecting the load through
a second set of contacts on the relay, only
when the batteries are fully charged will the
load be connected. Of course, only nonessen-
tial loads should be done this way.

Putting It Together

Construction is best done on perfboard. As
there are several options, no printed circuit
was designed. One may not wish to install the
low-voltage system. That cheice is up to the

builder.
Since the controller uses CMOS devices,

some care should be used in their handling.

H1, R2, R3, R4
IC1

IC2

IC3, 1C12, IC14
IC4

IC5

IC6, IC10, IC15, IC11
IC7

IC8, IC9

IC13

IC16

Q1,Q2, Q3, Q6, Q7
Q4

Qs

78L05

7805

C1
D1
D2
RLY

R11
SY1

Regulator Board

IC1
R1
D1

Parts List—Main Logic

20k Ten-turn trimmers
LM339 Quad comparator
4050 Hex buffer

4011 Quad NAND gate
4049 Inverting buffer
4082 4-Input AND gate
555 Timers

4027 Flip-flop

4017 Decade counters
4081 Quad AND gate
4093 Schmitt trigger

2N2222A
2N2907
TIP 29

1000 uF @ 25 volts
1N4003

1N4002
12-Volt coil, 10-Amp contacts, DPDT

PC mount, 1-meg trimmer
Piezo-electronic sounder

LM317K Regulator
5k PC-Mount pot

3-Amp Diode (use RS/276-1144 for 3 Amp)

Heat sink for regulator

Try to avoid static since this will damage the
chips. Also, there are some unused gates.
The input pins should not be left floating.
They must go somewhere! Either tie the pins
to Ve or to ground. (Not shown on the sche-
matics, . 1-uF capacitors are placed at all Vec
pins of the chips.)

There is nothing about the controller logic
that is carved in stone. Feel free to change or
to delete parts of the log<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>