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35-STORE BUYING POWER in action!

rs. B, | | SALE:
930S i 35 R ANTENNAS/

W/¢BLE:NA 333 _ TOWERS
SP-930 spkr. KLM KT-34A
$1799 w/FREE MC-60A Mic 4 ELEMENT TRIBANDER

SAVE $230 | vx-ssc-i Fiter i st
TR7950 | TS-830S  BARGAIN SALE $309

21cHan vemony. | THANSCEIVER — PACKAGE | KLM KT-34XA
w/FREE e~ . . 6 ELEMENT TRIBANDER
TR-2500 SP-230 Spkr. el - REGULAR $569.95

YK-88C CW Filter

CALL FOR O SALE $459
SPECIAL PRICES $949 . A $1084.85 VALUE CALL FOR OTHER KLM PRICES.

mraee || @/ YAESUY T e Tl ER M
- HANDHELDS 4 TRI-EX W51 TOWER with

2 METER FT-208R KLM KT-34XA. $1239
70CM FT-708R TRI-EX W51, 51" TOWER
EACH Reg. $999.95 $829.95

SALE!

SA LE $289 95 PRICES ARE FOE CALIF. EXCEPT FOR

CERTAIN COMB NATIONS. INQUIRE.

2 METER
AMPLIFIERS € 3(ICOM| BIG “666” DEALS

B-3016 30w in. 160w our. IC-730 IC R-70

e e ce TSRS LIMITED QUANTITY. ACT! ICOM’'s GREAT NEW GENERAL
COVERAGE RECEIVER.

B-1016 10w in, 160 w out.
REG. $279.905 $249.95

B-108 1owin, sow out.
REG.$179.95 $159.95

B-23 >win, sowout REGULARLY $829

o 37595 | SALE $666 $666
FREE SHIPMENT 7520w,

EXCEPT FOR SOME ALPHA, TRI EX and KLM ITEMS

Pl-'l:gEE 800 854-6046

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

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

MONDAY THROUGH SATURDAY
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.

ANAHEIM, CA 92801 BURLINGAME. CA 94010

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

7~ N Between Disneyland & Knott's Berry Farm E
= OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Blvd. San Diego Fwy at Victory Bivd.
AEAALLIANCE - ALPHA - AMECO - AMPHENOL * ARRL*ASTRON - DENTRON  DRAKE * DX ENGINEERING « EIMAC + HUSTLER  *MIRAGE + NYE - PALOMAR:ROBOT-ROMN: SHURE « SWAN

“BENCHER: BERK-TEK:BIRD+B&W+CALLBOOK* CDE *HY-GAIN - 1ICOM - J WMILLER - KENWOOD « KLM - LARSEN « TELEX - TELREX: TEMF EN-TEC: TRISTAQ - VOCOM
S E . R SHMCRAFT - DAIWA - [ INC “LUNAR -« METZ - M * MICRO - LOG - MINI - PRODUCTS J

Prices. specifications. descriptions subject to change without notice.  Calif residents please add sales tax



R-X Noise Bridge

® Learn the truth about
your antenna.

@ Find its resonant fequency.

® Adjust it to your operat-
ing frequency quickly and
easily.

If there is one place in your station where
you cannot risk uncertain results it is in
your antenna

The Palomar Engineers R-X Noise Bridge
tells you if your antenna is resonant or
not and, if it is not, whether it is too long
or too short. All this in one measurement
reading. And it works just as well with
ham-band-only receivers as with general
coverage equipment because it gives
pertect null readings even when the
antenna is not resonant. It gives
resistance and reactance readings on
dipoles, inverted Vees, quads, beams,
multiband trap dipoles and verticals. No
station is complete without this up-to-
date instrument

Why work in the dark? Your SWR meter
or your resistance noise bridge telis only
half the story. Get the instrument that
really works, the Palomar Engineers R-X
Noise Bridge. Use it to check your
antennas from 1 to 100 MHz. And use it
in your shack to adjust resonant frequen-
cies of both series and parallel tuned cir-
cuits. Works better than a dip meter and
costs a lot less.

The price is $59.95 in the U.S. and
Canada. Add $3.00 shipping/handling.
California residents add sales tax.

-
Send for FREE catalog describing the
R-X Noise Bridge and our complete
line of SWR Meters, Preamplifiers,
Toroids, Baluns, Tuners, VLF Conver-
ters, Loop Antennas and Keyers.

Palomar

Engineers

FLEXI-

BILITY

AEA once again breaks new
ground in the code com-
munications field with thé
new model MBA-RC reader/-
code converter. The MBA-RC
decodes Morse, Baudot or
ASCII signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorscent display. In
addition, it will output Morse
code for keying your transmit-
ter. It will also generate RTTY
(Baudot or ASCIl AFSK two
tone output. (170 or 850 Hz
shifts.) Any of the acceptable
input codes can be converted
to any of the specified output
codes (any speed to any
speed). If you have any of the
common Baudot RTTY ter-
minals as an example, you
can now send and receive
Morse and ASCIl with your
keyboard and printer. You can
even generate ASCIl or
BAUDOT RTTY using your
Morse hand key or memory
keyer.

Get the details. Write for our
free product catalogue or bet-
ter yet, see your favorite
dealer.

Prices and Specifications subject to
change without notice or obligation.
Software ©copyright by AEA.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373

Telex: 152571 AEA INTL 2

-

INFO

Manuscripts

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

Editorial Offices:

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

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924.7138

Circulation Offices:

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

Subscription Rates
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One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

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

To subscribe,
renew or change
an address:

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

Subscription
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Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
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introducing a new dimension...

or Contesters,
X’ers, Handicapped
perators and General

he Most Advanced
ntenna Control '
vailable...

The Only
Computerized Unit
The Only Talking
Unit

The Only Scanning
Unit

The Only
Programmable Unit
The Only Automatic
Braking Unit

ontesters:

ro-Search seeks out a
re-programmed heading, plus
ores various common head-
gs and automatically scans
r those rare multipliers,

ving the operator hands-free
eration and more time for
ntesting.

X’ers:

0-Search loads in short path
'd long path headings and
ith the touch of a button, the
stem works between both
adings. Plus you have all of
e other features of the Pro-
arch to aid you in catching
at rare DX station.

ndicapped Operators:

-Search offers ease ot

...vocally calls out the
adings, allowing blind opera-
s to accurately program and
ar their headings.

neral Purpose Operators:

-Search has numerous

es.

-set beam headings for
EDS, VHR WORK, and many
ers. Current headings can
read, by displaying the
sent directions with LEDS.
-Search also displays and
res the last station worked,
ich can be recalled by the
to-Locate system with the
ch of a button.

“

CURRENT

BRAKE

Current Heading
Display

Programmable

Last Heading Display Functions

and Visual Confirmation
of Computer Instructions

Reaching The World

Keyboard and Memory

COMPUTERIZED ANTENNA CONTROL
ROM PRO-SEARGH

2. "3
/ REC
BEDODRE
BDBaR
L R Mscan
BRpAaR

Pro-Search Is
Adaptzble To Many
Systzms, Simple
To Imstall.

*ProSearch is NOW
available for most
popJlar rotors. CDE,
HY-GAIN, TELREX,
WILSON, ALLIANCE,
and FROP-PITCH.

Disccnnect your
present antenna
con-rcl system and
connezt ours.

Some-modifications
are necessary
dep2nding on type of
rotor.

To Order:

1-800-325-4016
1-314-394-7872 {Missouri)

Or write:

Pro-3earch Electronics

A D'vision of Wurdack and
Assoc ates, Inc.

104-1 Clayton Road

Suit2 305

St. Lcuis, Missouri 63131

“Patent Pending

-1
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NEVER SAY DIE

editorial by Wayne Green

IT'S SNOW FUN

Are you going to be wasting
your time the second week of
January chasing some fool
DXpedition around twenty me-
ters or are you going to be out
with a bunch of us on the slopes
of Aspen, HTing it and having a
bail? That's the low season in
Aspen, so the prices are still a
bargain. . .and it’s right after the
Winter Consumer Electronics
Show in Las Vegas, if you're in
the electronics industry.

During the day, Chuck Martin
WAI1TKPS (Tufts Electronics) will
be leading the kamikaze group
down the expert slopes, while I'll
be struggling to keep up with the
geriatric crowd and their walkers
on the gentler slopes. It is a lot of
fun to ski with fellow hams. ..
keeping in touch with HTs. And
it's even more fun to get togeth-
er for dinner at some of the fa-
mous Aspen restaurants and talk
over the ham industry, DXing,
and so on.

If you can get away January 8-
12, we'll be skiing out of The
Limelight Hotel (again), so don't
miss the Eighth Ham Industry

Winter Symposium. . .obviously
an historic event. We're expect-
ing ham manufacturers there as
well as dealers, so there should
be some brisk discussions on
discounts, service support, need-
ed new products, technical ad-
vances, and SO on.

THE VIEW FROM OVERSEAS

With such a heavy percentage
of our DX contacts going not
much further than an exchange
of names, locations, and, possi-
bly, in some rare cases, a recita-
tion of the equipment being
used, not only are we failing
most of the time to live up to one
of the fundamental rationales
for amateur radio—the develop-
ment of international friend-
ship—but also we are wasting
an impressive technology.
When is the last time you got on
the air and had a half-hour con-
tact with someone in arelatively
rare DX country?

Rather than lecture you and
try to make you feel guilty for
maintaining the most eternal
tradition of amateur radio,
meaningless contacts, I'd rather

reserved for government use.

ruling.

period.

NEW BAND APPROVED

The FCC has approved use of the 10-MHz band, but amateur operation Is limited
and the Commission did not release the new rule without a cautionary note.

According to the rule, most of the frequencies from 10.1 to 10.15 MHz are
available to hams, except for a slice from 10.109 to 10.115 MHz. That section is still

General-, Advanced-, and Extraclass llcensees are aliowed to transmit CW and
RTTY (FSK and AFSK) with a final input power of up to 250 W. In its decision, the
Commission cited the "limited size” of the band and the "temporary nature’ of the

The FCC's action is valid until the Senate takes action on the WARC treaty, leav-
ing present limitations open for change. Although 30 meters has been a possibllity
since the 1979 WARC convention, approval of the treaty was delayed.

Though the FCC previously denled an ARRL petition requesting use of the band,
the amendment did not directly address the Commission's change of mind.

"Strong interest™ in the amateur community was cited as a reason for the deci-
sion, but the Commisslon warned that since its action is subject to tuture Senate
decisions about the treaty, the amendment “may be eftective tor only a briet

The FCC added that hams would be “ill-advised to invest heavily in equipment
which can only be used in this band."—-WBB8JLG.
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go about this in a positive fash-
ion. | recognize that one of the
problems when you meet some-
one new is to find a field of mu-
tual interest about which to talk.
Most of us are so used to our
own areas that we tend to forget
that though they are pedestrian
to us, they might be of con-
siderable interest to someone
overseas.

Sure, the chap in asmall town
in Germany will go to a fair in his
area just as you may in yours.
But there the similarity ends.
While the fair | go to may offer
Italian hot-sausage sandwiches
with fried onions and green pep-
pers, fruit salad, green salad in a
pita-bread pouch, fried dough,
french-fried onion rings, french
fries, do-it-yourself ice cream
sundaes, and corn on the cob,
my friend in Germany will be eat-
ing a wide variety of sausages,
hot potato salad, grilled fish,
pigs’ knuckles, shashliks, and
drinking new wine or a special
seasonally-produced type of
beer. At French fairs, the fare is
again different, but no less
delicious.

In order to work toward bring-
ing amateurs together on a
worldwide basis, I'd like to solic-
it regular reports on hamming
overseas via a group of corre-
spondents. If you are living in
some area of the world which
should be reported on in 73. ..
or if you know someone who
might be interested in such, I'd
like to hear from you.

What | have in mind is a regu-
lar...perhaps monthly for
many areas...report on any
news of interest to hams around
the world. | think many of us
would like to know about con-
tests which are coming up
which are organized in your
area. We'd like to know about
new certificates. We’d like to

know about any outstanding
ham conventions. We'd like to
know about ham products
which are made in your area.
We'd like to know more about
the growth of hamming, any
special developments, impor-
tant rule changes, how to get a
visitor’s license, and so on.

What areas? I’'m open to sug-
gestions. Perhaps we’d like to
hear from the U.K., Germany,
France, Benelux, Scandinavia,
Southern Europe, the Mediterra-
nean area, the Mideast, India,
Japan, Southeast Asia, Austra-
lia-New Zealand, Oceania,
South America, the Carib-
bean. ..and so on?

Regular correspondents will
not only be paid for the reporting
work, but also will get special
press passes from the maga-
zine, special QSL cards, busi-
ness cards, and other such doc-
uments to help them with their
reporting contacts.

This would be a good medium
for bringing up area problems
for world discussion. It would
help us know more about com-
ing and past DXpeditions. We
might be able, with such a wide-
spread correspondent system,
to develop some sort of network
of ham help to meet traveling
hams and make them welcome.
We would be better able to keep
things like local net frequencies
known, repeater channeils publi-

cized, and so forth.
| would love to have some

correspondents from lron Cur-
tain countries, recognizing that
they might prefer to be paid in
magazine subscriptions and
books rather than American
cash, which can be a problem.
If you have any good friends
in spots around the world who
you think might be able to pro-
vide a continuing series of inter-
esting reports, you might drop
them a line with a copy of this
editorial and suggest the idea.
Or you could bring it up on the
air. . .give you something of in-
terest to talk to them about. The
prestige of being published in
an international magazine can
help a person substantially,
sometimes. | remember when |
first ran into that. It was in 1956
and | was visiting St. Thomas
and Dick Spenceley KV4AA. |
was the editor of CQ at the time
which | didn't think of as being
of much importance. Well, |
stopped by a store downtown,
happened to mention Dick, and
was told how important he was,
doing a DX column for an inter-
national magazine! Hmmm. it
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SSB, CW, AM, FM, digital VFO’s, 10 memories,
memory and band scan, dual 24-hour clocks...

R-2000

The R-2000 is an all mode SSB, CW, AM,
FM receiver that covers 150 kHz—-30 MHz
in 30 bands. New microprocessor con-
trolled operating features and an UP
conversion PLL circuit provide maximum
flexibility and ease of operation to
enhance the excitement of listening to
stations around the world. Key features
include digital VFO’s, ten memories that
store frequency, band, and mode informa-
tion, memory scan, programmable band
scan, fluorescent tube digital display,
and dual 24-hour clock with timer.

R-2000 FEATURES:

* Covers 150 kHz —-30 MHz in 30 bands.
Uses innovative UP-conversion digitally
controlled PLL circuit. UP/DOWN band
switches (1-MHz step). VFO's continuously
tuneable across 150 kHz—30 MHz.

* All mode: USB, LSB, CW, AM, FM.
Provides expanded flexibility in receiving
varfous signal types. Front panel mode
selector keys. with LED indicators.

* Digital VFO’s for best stability.
50-Hz step, switchable to 500-Hz or 5-kHz,
using front panel pushbutton switches.
F, LOCK switch provided.

* Ten memories store frequency, band,
and mode data.
Compilete information on frequency. band,
and mode is stored in memory, assuring
maximum ease of operation. Each mem-
ory may be tuned as a VFO. Original
memory frequency may be recalled.
AUTO. M switch for automatic storage of
current operating data, or, when off, selec-
tive storage of data using M. IN switch.

¢ Lithium battery memory back-up.
(Est. 5 yr. life.)

¢ Memory scan.
Scans all memories. or may be
programmed to scan specific memories.
HOLD switch interrupts scanning. Fre-
quency, band. and mode are automatically
selected in accordance with the memory
channel being scanned. The scanning
time is approximately 2 seconds
per channel.

Programmable band scan.

Scans automatically within the pro-
grammed bandwidth. Memory channels 9
and O establish upper and lower scan
limits. HOLD switch interrupts scanning.
Frequency may be adjusted, using the
tuning control. during scan HOLD.

Fluorescent tube digital display

(100-Hz resolution).

Built-in 7 digit fluorescent tube digital
display indicates frequency or time, plus
memory channel number. DIM switch pro-
vided. The display may be switched to
indicate CLOCK-2, FREQUENCY, CLOCK-1.
and timer ON or OFF by the front panel
FUNCTION switch.

Dual 24-hour quartz clocks, with timer.
Permits programming two different time
zones. Timer for ON and OFF program-
ming. Timer REMOTE output on rear
panel (not for AC power).

Three built-in IF filters with NARROW/
WIDE selector switch. (CW filter
optional.)

6 kHz wide or 2.7 kHz narrow on AM.
2.7 kHz automatic on SSB. 2.7 kHz wide
on CW, or. with optional YG-455C filter
installed, 500 Hz narrow. 15 kHz auto
matic on FM.

* Squelch circuit, all mode, built-in, with
BUSY indicator.

* Noise blanker built-in.
Eliminates pulse-type noise on SSB,
CW, and AM.

¢ Large front mounted speaker.
* Tone control.

* RF step attenuator. (0-10-20-30 dB.)
Four step attenuator. plus antenna fuse.

* AGC switch. (Slow-Fast.)
* “S” meter, with SINPO “S” scale.

* High and low impedance antenna
terminals.
A high impedance (500 ohm} terminal,
and a low impedance (50 ohm) co-axial
connector are provided.

©100/120/220/240 VAC, or 13.8 VDC
operation. (Optional DCK-1 cable kit
required for 13.8 VDC.}

Other features.

* RECORD output jack.

* Audible “beeper” (through speaker).
* Carrying handle.

* Headphone jack.

* External speaker jack.

Optional accessories:

* HS-4, HS-5. HS-6 headphones.

* DCK-1 DC cable kit.

* YG-455C 500-Hz CW filter.

* HC-10 World, digital quartz clock.

More information on the R-2000 is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street

Compton, California 90220.

KENWOOD

pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation.
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sure cut a lot of ice in St.
Thomas. | was sorry to hear that
Dick passed away recently. ..
we'll all miss that incredible fist
of his. Any serious CW operator
could tell Dick instantly by the
perfection of his fist.

Please give me a hand with
this so that we can bring ama-
teurs worldwide together a bit.
The end result will be a lot more
interesting things for us to talk
about. . . perhaps bringing more
DX operators onto our bands.
Ops in rare countries sure get
sick of endless demands for in-
stant contacts and QSL cards. |
get ham magazines from the
U.K., South Africa, Malaysia, Au-
stralia, and so on, so | have a fair
idea of what is going on. . .but
99.99% of you don't have that
sort of input or the resources to
pay for such a wide variety of
magazines. Columns devoted to

Continued on page 118

S5Z4CM

XYL CHARLOTTE K5AVX

5Z24CL

OM MILT K5PAW

MILTON & CHARLOTTE ERTELT
P.0. BOX 30514, NAIROBI, KENYA

ZONE 37

QSL OF THE MONTH

This month’s winning QSL comes from a Baptist mission in Kenya, the home of Milton
(524CL) and Charlotte (5Z4CM) Ertelt. The design is simple and informative, using only two
colors 1o achieve a striking contrast.

Few cards are as succinct as this one, telling the reader at a glance where in the world the
station Is located. And from a distance, Charlotte and Mllton's calls stand out clearly, leav-
ing no doubt that this QSL is probably the pride of many a DXer's shack.

Entering 73's QSL contest is easy—send your QSL, in an envelope, to: Editorial Offices,
73, Peterborough NH 03458. Specify a book from 73's Radio Bookshop; it your card is
chosen, we'll be happy to send the book along to you. Entries which are not in an envelope
or do not specify a book will not be considered.

Well. ..l Can Dream,Can’ti?

“| don’t do anything much! He calls CQ and answers all questions!”

by Bandel Linn K4PP

-
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At Last.

A microthin, synthesized,

programmable, sub-audible
tone encoder that fits inside
the ICOM IC-2AT.

Need we say more?

" ymdl™ COMMUNICATIONS
ES=§ SPECIALISTS

426 West Taft Avenue, Orange, CA 92667
800/854-0547 California: 714/998-3021
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FOWER  POWER ON AIR POWER LEVEL

HL-32V —This Little Beauty is the first
of our compact, low profile amplifiers for
use with handheld radios. For VHF
operations, this unit produces 10W to
25W output with drive from your 0.5W
to 3W handheld. Excellent for mobile
use in your car.

Turn it on with the convenient front
panel controls, including Power LED
and Transmit LED, or slip the package
under the seat out of sight and out
of mind.

Low insertion loss on r_eceive and selec-
table power level design provides low
VSWR to the transceiver.

Use with any talkie from 0.5W to 3W
for 10W to 25W output.

The HL-32V operates linear mode for
SSB or FM (switch selected), and the
best news of all: the price is only
$89.95 sug?ested retaill At your favorite
dealer now

HL-Z0U New Product Preview —AnN-
other super compact from Tokyo Hy-
Power Labs . . . This one is for UHF, and
it's beautiful, with the controls on the
brushed metal face panel to make oper-
ation as easy as touch-and-go.

The ultra compact HL-20U is a basic am-
plifier for all UHF handheld radios, and
it can accept input levels from 200mWw/
to 3W, to produce a big 20W qutput
signai.

Your UHF handheld operations have
never experienced anything like this sur-
prising little amplifier from Tokyo Hy-
Power Labs. Price and availability of the
HL-20U will be announced soon.

&) TOKYD HY-POWER LABS, INC.

Long the quality leader among fine
Japanese communications equipment
manufacturers, TOKYO HY-POWER
LABS now makes these outstanding
units available to you through American
dealers. Now you can get our advanced
features and quality at your kind of
prices.

©1982, ENCOMM, INC.

PRECGISION
MATCHING

—
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Tokyo Hy-Power Labs’ HC-150 tuner, with an accurate 200W 3-30
MHz power meter/VSWR bridge and sturdy, quality-built coax or
wire line antenna coupler, provides smooth, precision matching from
any barefoot transceiver to antenna between 10 and 200 ohms. For
a most reasonable sum of $99.95.

If stompin’ through the QRM at the edges of the band, where
somehow the DX always seems to be, and where the VSWR usually
heads for the sky, is your kind of thing; the HC-2000 is your kind of
coupler. it can provide a matched antenna, while ready for both
forward and reflected power at the same time on the accurate dual
meter VSWR/wattmeter. At $349.95 suggested retalil, the HC-2000
can handle the output resulting from the full legal limit input to your
linear amplifier.

The next time you want to make a lumpy line flat or to make a long
line perfarm as it should, use a quality built, quality performing Tokyo
Hy-Power Labs antenna coupler.

) TOKYO HY-POWER LABS, INC.

SAITAMA, JAPAN

Distributed by

Encomm, Inc. IS

2000 Avenue G, Suite 800, Plano, Texas 75074

Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL



When it comes to

QSL s...

ONLY BOOK!

US or Foreign Listings

callbooks

NOW READY!

Here they are! The latest editions of the
world-famous Radio Amateur Calibook
are avallable now. The U.S. edition
features over 400,000 IIstings, with over
75,000 changes from last year. The
Forelgn editlon has over 370,000 listings,
over 50,000 changes. Each book lists calls
and the address Information you need to
send QSL's. Speclal features include call
changes, census of amateur Illcenses,
world-wide QSL bureaus, prefixes of the
world, [nternatlonal postal rates, and
much more. Place you order for the new
1983 Radlo Amateur Caltbooks, avallable
now.

Each  Shipping  Total

DusCalbwok  g39.95 $3.05 $23.00
[ Foreign
Callbook $18.95 $3.05 $22.00

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

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

charge. Forelgn residents add $4.55 for
shipping. tllinols resldents add 5% sales tax.

SPECIAL OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

Pegasus on blue field, red lettering. 3'* wide
x 3'" high. Great on Jackets and caps.

ORDER TODAY!

61

RADIO AMATEUR I I IJ l(
00

Dept

925 Sherwood Drive
Lake Bluff, IL 60044, USA

«~ See List of Advertisers on page 114

quality; U.S.- mode sic

steel ball mounts, quick dls-
connects, masts, springs, and
resonators. You car cover any
é-to-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum performance onany
band. Easy band change and
garaging with Hustler's fold-
over mast, toa.

3275 horth "B* Avenue
Kisgmmee, Florida 32741

R —

HI-Q BALUN

sFor dipoles yagis. inverted

vees & doublets
®, | o

* Replaces center insulator

* Puts power in antenna v \’2

¢ Broadbanded 3-40 MHz

« Small. ightweight and HI~Q
weatherproot Balun

« 11 Impedance rati

s For tull legal power and more s

¢ Helps eiminate TV

* With SO 239 connector

only $12.95 Ir

HI-Q ANTENNA
CENTER INSULATOR

Q/ ‘ Small rugged hightweight
\ weatherprool

Replaces center insulator
,_A 4 Handles tull legal power
and more

-7 % ‘
36_95 with SO 239 connector

HI-Q ANTENNA
END INSULATORS

Rugged, hghtweight, Injec-
tion molded of top quality
material, with high dielec-
tric qualities and excellent
weatherability. End insula-
tors are constructed in a
spiral unending fashion to
permit winding of loading
colls or partial winding fcr
tuned traps.

May be used for

o Guy wire strain insulators

s End or center insulators tor

Parent No.
4091330 antennas

4 95 nslm tion of antenna 10ac
f mulhiband traps

DIPOLES

WITH HI-Q

PRICE WITH CENTER

MODEL BANDS LENGTH  HI-Q BALUN INSULATOR
Dipoles

D-80 80,75 130 $31.95 82795
D-40 4015 66 2895 2495
D-20 20 33 2795 2395
D-15 15 22 2695 2295
D-10 10 16 2595 21.95
Shortened dipoles

SD-80 80,75 90 3595 31.95
SD-40 40 45 3295 2895

Paraliel dipoies

PD-8010  80.40,20,10,15 130 4395 39.95
PD-4010 40,20,10,15 66 3795 3395

PD-8040 80,40,15 130 3895 3595
PD-4020 40,20,15 66 3395 2995
Dipote shorieners - only. same a3 included 1n SO models

S-80 80,75 $11.95 pr
$-40 40 $10.95 pr

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

Antenna accessories-—available with antenna orders

Nylon guy rope 450# test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S0-239 coax connectors 55

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

Dealer Inquiries Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

73 Magazine ¢ January, 1983
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frank H. Perkins WB5IPM
Box 13642
Arlington TX 76013

Action Machine for 20

Are home-brew rigs a lost art? Not yet!
Here’s an SSB transceiver you can build.

designed and built

mini‘ceiver 20 to learn
something about SSB trans-
ceiver design. Several times
in the course of the project |
became convinced that |
was learning more about
SSB transceiver design than
| ever wanted to know! Any-
way, mini’ceiver has worked
out and it’s quite a conversa-
tion piece on the air. You
can run mini‘ceiver from a
lantern battery, which opens
up a number of possibilities.
I have made an effort to use
readily-available parts and
easy-to-tune circuits in

miniceiver 20

@ 14.25

mini’ceiver, so | feel you will
have a good shot at making
it work if you want to give it
a try

This article covers
mini‘ceiver’s circuit opera-
tion once over lightly and
then, in some detail, the cir-
cuit schematics. No math or
theory here, just a shirt-
sleeve discussion of the cir-
cuitry and how well it seems
to work. If you are game at
this point, I’ll then give you
some hints on how to build
and tune up mini‘ceiver, and
I'll wind up with some ideas
on accessories, possible de-

14.30 ’

wh5ipm

Photo A. Mini‘ceiver 20 is an SSB transceiver boiled down to

the basics.
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sign alternatives, and opera-
tion. If you've always want-
ed to build a good size proj-
ect from scratch but never
quite got around to it, this
article is written for you. I’l]
try to give you an idea of
what you've been missing.

Mini’ceiver Circuit
Operation

Let’s first look at Fig. 1,
mini’ceiver’s block diagram.
Mini’ceiver is a 20-meter sin-
gle-conversion superhetero-
dyne transceiver boiled
down to the basics. A con-
ventional 9-MHz if frequen-
cy is used.

In the receive mode, an
incoming signal in the
14.25-14.30-MHz range is
routed through the receiver
antenna switch to a dual-
gate MOSFET mixer where it
is mixed with the vfo signal
(vfo range is 5.250-5.300
MHz). The mixer's differ-
ence output, at 9 MHz, is
routed through the receiver
side of the T/R filter switch
to the four-pole crystal
filter, which provides the re-
ceiver's selectivity. The if
output from the crystal filter
is amplified by a single-
stage IC amplifier which
can provide a voltage gain
of up to about 1000. The

output from the i-f amplifier
is mixed with the 89985-
MHz bfo in the MOSFET
product detector, recover-
ing, typically, 5mV of audio.

The audio output from
the product detector is am-
plified by the low-level au-
dio amplifier and then
routed to the agc amplifier
and the volume control. The
agc amplifier further ampli-
fies the audio to around five
volts peak-to-peak and then
detects this signal to devel-
op the agc control voltage.
Meanwhile, audio from the
volume control is routed to
the audio power amplifier
and on to the speaker jack
While in the receive mode,
the transmit circuitry is dis-
abled by switching off the
+ T supply voltage.

In the transmit mode, the
+ T voltage is switched on
as the +R voltage is
switched off, enabling the
transmitter circuitry as the
receiver circuitry drops out.
Low-leve! speech signals
from the microphone are
amplified to about 1.5 volts
peak-to-peak by the speech
amplifier and applied to the
balanced-modulator audio
input. Here the audio is
mixed with the bfo signal in
an |C double-balanced mod-
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ulator. The double-sideband
output from the modulator
is routed through the trans-
mit side or the T/R filter
switch to the crystal filter.
The crystal filter strips off
the unwanted lower side-
band and routes the 9-MHz
SSB signal to the transmit
mixer. At the transmit mixer,
the 9-MHz SSB signal s
mixed with the vfo signal
and the sum output at 14
MHz is developed in the
transmit mixer’s tuned out-
put circuit.

The 14-MHz SSB signal
next is amplified by two
MOSFET low-level transmit
amplifiers to about 600 mV
peak-to-peak. The driver
stage boosts this signal to
about 200 mW and the final
amplifier to about 1.5 W.
The output from the final is
sent to the antenna. Since
the receiver antenna switch
is open in the transmit
mode, the receiver mixer is
protected from overload.

The +R and +T power-
supply voltages are alter-
nately switched on under
the control of the micro-
phone PTT switch. All in all,
mini‘ceiver is a simple and
straightforward design.

TIR Voltage Switch

Almost every modern SSB
transceiver design incorpo-
rates digital logic, and
mini‘ceiver is no exception.
Refer to Fig. 2, the T/R volt-
age switch schematic. A
4093BE CMOS quad
Schmitt NAND gate is the
heart of this circuit. When

Fig. 1. Mini'ceiver 20 block diagram.

the PTT switch is open, +12
V dc is applied to R1 and on
through the gate intercon-
nections to pull R3 low at
pin 10. This turns on Q1 and
supplies +R to most of the
receiver circuitry. +R also
turns on Q4, which helps
pull down the +T voltage
on a transmit-to-receive
transition. Meanwhile, pin
11 is at +12 V dc and Q2,
+T, and Q3 are off

When the PTT switch is
closed, the input side of R1
is grounded, which first al:
lows pin 10 to goto 12 V dc,
shutting off Q1 and Q4.
About 30 milliseconds later
pin 11 will go low, turning on
Q2 and Q3, supplying +T to
the transmit circuitry and
clamping +R to ground. R2
and C3 account for the time
that both +R and +T are
off during a receive-to-
transmit or transmit-to-
receive transition. R1 and C2
simply form a glitch filter.
Schmitt inputs were chosen

+12v0C

PHONO
JACK

for reliable logic switching
with the slow rise times pro-
vided by R1-C2 and R2-C3.

The vfo, bfo, audio power
amplifier, and the collectors
of the transmitter driver and
final amplifier are continu-
ously supplied with +12 V
dc from the input power
jack. C1 provides dynamic
filtering for operating from
dry cell batteries, etc.

Vfo and Bfo

Fig. 3 provides the vfo and
bfo schematics. We'll start
with the latter. The bfo is a
grounded-base crystal oscil-
lator designed to work with
a series-resonant 8.998500-
MHz crystal. It is easily
tuned + 300 Hz, which al-
lows you to tailor the
“sound” of the rig some-
what. It will provide a 5-V
peak-to-peak output when
loaded by the product de-
tector and balanced modu-
lator. Note that it is en-
closed in a minibox. This is a

must. | tirst had the bfo cir-
cuit on the receiver main
board. | also had about two
volts of bfo in the i-f amplifi-
er output, plus all the local
AM radio stations, etc! Keep
the bfo shielded from the i-f
amplifier; that is sage
advice

The vfo consists of a buf:
fered Hartley oscillator de-
signed along recently-pub-
lished guidelines.' | found
the vfo to be quite stable.
Tuning is very fast; you may
want to use a reduction
drive if you don’t have a
steady hand. R18 allows the
vfo output to be adjusted to
5V peak-to-peak. The vfo al-
so is built in a minibox, pri-
marily for its own protec-
tion. The box helps stabilize
temperature and shield the
vfo from other rf signals

Receiver Rf Section

CR3, CR4, R24, R25, R26,
C28, and C29 form the re-
ceiver antenna switch. In the

12v0C S

f?:. ﬁ{

02 +T
TIPi23

1ci luF;L\
40938E

Rl
.01 2.2k
R7

icl
40938E

R8 1K
100

R6
3.3k

12
| %II
13 - RS

1K Q3
2N2222 %
RIO
13 04

@ 2N2222

Fig. 2. T/R voltage switch.
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receive mode, R25 supplies
current to CR3-R24 and CR4-
R26 from +R. CR3 and CR4
are forward-biased with
about 5 mA dc and appear
to small rf signals from the
antenna as 25-Ohm resis-
tors. Receiver signals thus
easily can pass through C28
and C29, which are dc block-
ing capacitors, and the
two forward-biased diodes
to the input transformer of
the mixer.

When the bias to the di-
odes is removed in the trans-
mit mode, the diode switch
opens. Notice that when the

OSCILLOSCOPE V<362

AC GNOD DC vOoLTS/Ov

-

VARIABLE

Fig. 3. Vfo and bfo schematics.

rf output from the final am-
plifier is positive, CR3 s
reverse-biased so little sig-
nal makes it to the mixer in-
put transformer. When the rf
output from the final is neg-
ative-going, CR3 is forward-
biased so the rf signal ap-
pears at R25. However, CR4
is now reverse-biased, block-
ing the rf output from reach-
ing the mixer input.

The use of this type of di-
ode switch eliminates the
need for a mechanical relay.
Purists would probably add
some rf chokes in series
with the biasing resistors

35MH2

TRAC
ROTAT

SCALE L

POSITION
PULL X5 GAIN

POSITION
PULL X5 GAIN

Photo B. Typical mini’‘ceiver SSB voice waveform. About

1.5-W p-p output.
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and might use PIN diodes,
however, I'm not a purist
— just cheap

The receiver mixer em-
ploys the often-used 40673
(Q8) which is adequate for
this application. We now
come to the second diode
switch in the mini’ceiver,
which is used to switch sig-
nals to the crystal filter from
either the receiver mixer or
the double-balanced modu-
lator. CR5 forms half the
switch; CR8 (Fig. 6) forms the
other half. When +R is on
CR5 is conducting about 6

OSCILLOSCOPE V-352

vOLTS/Ov

-y

l AC GNO DC

Photo C. Output spectrum consists primarily of the funda-
mental and harmonics. All spurs are more than 40 dB down.

VARIABLE

mA dc, again providing a
low-loss path to small rf sig-
nals. Meanwhile, CR8 is
back-biased, isolating the
balanced modulator from
the receiver-mixer output
and crystal{filter input. R30
is the biasing resistor for
CR5. R31 establishes a suit-
able input impedance for
the crystal-lattice filter

The crystal-lattice filter
uses four crystals, two cut
for series-resonance 750 Hz
below center frequency and
two cut for series-resonance
750 Hz above center fre-
quency. The overall 6-dB
bandwidth appears to be
about 2200 Hz. Unwanted
sideband suppression is
around 26 dB (5%) at 1000
Hz, which is OK for QRP

While the tilter can be
built for under $30, you
won’t hurt my feelings if
you use a commercial filter
here. Remember to adjust
R31 and R32 to suit the com-
mercial filter’s termination
impedance if you decide to
go this route

I've always had good luck
with the MC1350 i-f ampli
fier (1C2). It exhibits high but
stable gain when properly
terminated and smooth for-
ward agc action, assuming
you keep the bfo signal out
of it. The value of R40 and
the turns ratio of L6 were
chosen for high stable gain. |

35 MH» c

POwW
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By popular acclaim — the leader and king of radio teleprinter communications — the HAL
DS3100ASR and ST6000. When combined with the MS03100 Message Storage Option and a
hard-copy printer, you have the premier RTTY station. Discriminating operators the world-
over choose the DS3100 and ST6000 for their stations over any other equipment. The DS3100
and ST6000 have set new standards of comparison for commercial and amateur RTTY data
communications; they are representative of the high standards of quality and performance for
which HAL is known throughout the world. Put your best RTTY signal forward with the
DS3100 and ST6000!

Send and receive ASCII, Baudot and Morse code
Full length 72 character lines and 24 line screen
True “ASR” operation — pretype while receiving
50 Line pretype, on-screen transmit buffer

150 Line receive display buffer

MSO03100 adds 450 lines of MAILBOX message storage
P31 green, 12 inch display screen is built-in
Control functions are clearly marked on keytops
On-screen status indicators with real time
Upper-lower case ASCII with ALL control codes
45, 50, 57, 74, 100 baud Baudot

110, 150, 300, 600, 1200, 1800, 2400, 4800, and 9600 baud
ASCII — full or half duplex

1to 175 wpm send and receive Morse code
Current loop or RS232 I/0 interface

ST6000 has tuning oscilloscope and loop supply
Three RTTY shifts: 170, 425, or 850 Hz

Multiple active RTTY filters and detector stages
Crystal controlled RTTY transmit tones
Printers available for hard-copy of all 3 codes

® ®© 606 060606 06 0 060 00

Write or call for more details. See the DS3100, MS03100, ST6000, and printers at your favorite
HAL dealer.

HAL COMMUNICATIONS CORP. s

BOX 365
URBANA, ILLINOIS 61801 217-367-7373
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don't suggest pushing the 1C
harder by raising the value
of R40. You don’t need the
extra gain and accompany-
ing headache.

The faithful 40673

rier suppression is easily ob-
tained by adjusting R77. No-
tice the other end of the T/R
filter switch (CR8) at the
output of the balanced
modulator.

Fig. 4. Receiver rf schematic.
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high-impedance audio cir-
cuits make me nervous, |
heavily decoupled the input
from rf. A 1496N double-bal-
anced mixer (IC7) is em-
ployed as the balanced
modulator and works quite
well. At least 40 dB of car-

T Y, . A .
1z MOSFELls ag,aln in servncge After being routed
I ~ B 2SS B Rolge R Q through the crystal filter to
0o 23 L 25 Notice the heavy audio by- d i thelowerbide:
& e passing and decoupling. e e T
=2 Lo band, our 9-MHz SSB signal
ms_&""”a:: RiécaivierAf Sedtion is ready to be translfated.to
& Refer to Fig 5 An LF353 | 112 1t was at this point
) g dual e T a started learning .too
g3 ] e® s Y 35 much about SSB transceiver
S';g(—(—?——____}i)l—w_’ s0 the receiver low-level audio design. | won’t bore you
2 8 3 (ajrnphf,er. R47 allows the au- it a1l the mixer circuits
= io gain to be trimmed out = :
to suit. C50 and C51 help roll [inticic tgongletine e
3—){},— 3 hishd say that | have seen just
of £32 off the highfrequency re- ., every picket fence
¥ sponse of the aydlo section.  yicolay on my spectrum an-
g8k L_,: e The LM383 audio poweram- 50,6 that | could imagine
P 5 = plifier, IC5, is somewhat of a e
238, L 53] power overkill, but it pro- pa b
SELe—pEsEmmTTee ey e vides low-distortion audio at Al R AT <
3z 3 — ; ! 1982). The biggest problem
s g S 13’5__‘ normal listening levels— was the 3rd harmonic of the
Led much better than trying 0 fo at 15 MHz. Now you can
=8 Jres push an underrated audio A .
g==t=p © < section too hard Zuggczfi(?llz %et;h's gut wﬁh
ER O e e . . r esigned multi-
g53m5 §§ = = ;3 . IC4 ls(.janother LF353, tlh's pole bandpass filter, but it
Age 3 DM;‘ z time ‘(‘js":j ) aglc amplifi- - ot of compromises our sim-
= s LN o ) ar;‘ betector‘l segr: 0 ple-to-build theme. Fortu-
%82 - 1%8:% get the best results with au- 41y there is another way.
2 ¥ T “% dio-derived agc when the ' .
2 g }W'M H base audio frequencies are First, start with a 1496N
353 i 25 rolled off —which explains double-balanced mixer.
I Y e = e = the small value of C54. R57 Next, don’t drive the carrier
N 52 3I 125098 controls the agc attack time  port (pin 8) with more than
;%f% B — 1. e T and R58 controls the release 70 mV peak-to-peak of vfo
<4 \}?ls_{; 25 time. Of course, changing signal. This leaves the mixer
- C58 messes up both time pretty much in “linear” op-
oy e constants. Agc characteris- eration so that not much 3rd
_]:_» J T tics are quite subjective, so harmonic of the vfo appears
ol s feel free to experiment here.  in the mixer output. (Refer
B You might consider agc to the spectrum photo,
f 53 something of a luxury on a which tells the story.) Any-
. basic transceiver. On 20 way, we now have a clean
4 meters, | don’t 14-MHz SSB signal, so on to
S ] the transmit amp chain.
S 2 Speech Amp,
g Balanced Modulator, and Transmit Amplifier Chain
Transmit Mixer Referring to Fig. 7, we find
Fig. 6 details the above- the transmit amplifier chain
Na mentioned circuitry. Again uses both tuned and broad-
A an LF353 is used as a two- band stages. Q11 and Q12
)} stage audio amplifier (1IC6). are tuned low-level amplifi-
°% 322 This time it is rigged to pro- er stages. There is more po-
)4 vide a high-impedance input  tential gain in these stages
3882 to the microphone. Since than needed, so the turns

ratio at L9 is not for imped-
ance matching, it's to
“throw away” some extra
gain without lowering Q.
The turns ratio at L10 pro-
vides a suitable match be-
tween the drain of Q11 and
the 30-Ohm or so input im-
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Tiltable Aluminum Boom-to-Mast Bracket
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3-Element Monobanders also available
Optional BN-86 balun recommended for above antennas

MECHANICALLY Hy-Gain monoband antennas
employ the best materials available and are
fabricated with accurate tooling for an integral
balance soall parts worktogether. For example,
our element-to-mast brackets are the best in the
industry and our tiltable mast-to-boom clamps
are unique. Stainless steel hardware is chemi-
cally passivated to eliminate rust. All tubing and
parts are deburred and finished so you don't
have to re-manufacture the antenna before in-
stallation. It all adds up to antennas with maxi-
mum mechanical integrity that withstand 80 mph
(129 km/h) windloads and radial ice

105BAS

ELECTRICAL performance is not based on
theoretical calculations alone but is tuned and
tested for optimum results on our government
approved test range. Hy-Gain's factory tuned
52 ohm Beta Match is excluslve and assures
positive dc ground for lightning protection and
reduced preclpitation static. Though sometimes

unconventional, our meticulous element
spacing assures maximum F/B ratio and un-
compromising power gain. VSWR at resonance
is less than 1.5:1. All Hy-Gain monobanders
handle maximum legal power. In short, elec-
trical performance is at maximum by design
and requires no re-tuning

SPACE problems are virtually eliminated. Even our largest mono-
band antennas fit most residential lots. And thanks to Hy-Gain's
careful materials selection and superb mechanical engineering,
the welght and windload of antennas Is at an absolute minimum to
permit stacking on conventional heavy duty towers and rotators
This gives you maximum DX performance even with limited space
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Hy-Gain Monobander Antennas Maximus
at Better Amateur Dealers
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pedance of the driver. The
driver is the broadband
stage. The same feedback
that sets the broadbanding
on this stage pretty much en-
sures low-frequency stabili-
ty, which is what | was after.
It seems a little hard to find
a suitable driver for HF
work, but the 2N3866, which
often is used in cable TV sys-
tems, is very easy to find.
Since it is a VHF transistor,
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Fig. 5. Receiver af schematic.

”

feedback for the sake of sta-
bility seems prudent in an
HF driver application.

L12 matches the output
of the driver to the 5-Ohm or
so input impedance of the fi-
nal amplifier. A single pi net-
work of rather low Q trans-
forms the assumed 50-Ohm
antenna impedance to
around 35 Ohms, setting up
the 1.5-W output with some
room to spare. L16 and C108
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form a series-resonant trap
that takes c