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ICOM IC745

A New Transceiver Worth Celebrating!
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What's the celebration ® Adjustable Noise Blanker ® |[C-PS740 Internal Power e [C-FL54 270Hz 9MHz CW
about? The IC-745...anewall (width and level) Supply for the Filter
ham band HF transceiver with e Continuously Adjustable AGC ultimate in ® |C-FL53A 250Hz 455MHz CW
SSB, AM, CW, RTTY and an FM with an OFF position Portability Filter
optlion . .plus,a 100KHz — 30MHz ® [Receiver Preamp ® |C-2KL Linear Amplifier o |C-FLAAA 2.1KHz A55KHz SSB
gema'ﬁl covera ;9‘39"""- e 100% Transmit Duty Cycle ® |C-SP3  Extemal Speaker Filter
d...theIC-745has a * |C-MB12 Mobile Mounting ® IC-SM6  Desk Mic
combination of features found Other Standard Features: Bracket .
on no other transceiver at such : 3 ¢ |C-HM12 Hand Mic
* 100 Watt Output Transmitter e |C-AT100 Antenna Tuner
an incredibly low price.
with exceptionally low IMD (100W) The IC-745 is the only
Compare these exceptional * VOX ® |C-AT500 Antenna Tuner transceiver today that has such
e R i & Fpech Compfgsso: (500W) features standard . . . the number
® 100KHz — 30mHz Receiver e Tunable Notch Filter e [C-BC10 Memory Backup of options and accessories
: gonl\fem?rlesm ; . e RITand XIT ® IC-EX241 Marker Module available ... and such a low
ull function Metering with a ® All Mode Squelich 7 price.
built in SWR Bridge _ ® Scanning : IC-£X242 F.lM MOdl.Jli ICOM is....Simply the Bestin
s IF Shift and Pass Band Tuning » ICOM System Compatibility IC-EX243 Electronic Keyer quality built ham equipment
® 10Hz / 100Hz / 1KHz Tuning ® [C-FL52A 500Hz 455KHz CW today. See the IC-745 at your
Rates with 1MHz band steps Optional Accessories: Filter local authorized ICOM dealer or
e Optional Infemal AC Power e |C-PS156 External Power e |[C-FLA5 500Hz 9MHz CW contact ICOM for more
Supply Supply Filter information
» 151

ICOM America, Inc,, 21 12-1 16th Ave NE, Bellevue, WA 98004 (206 )454-8155 / 3331 Towerwood Drive, Suire 307, Dallas, TX 75234 (214)620-2781
Ml stared specificanons are approximate and subject 10 change withour nofice o obliganion. All ICOM rodios significantty exceed FCC reguianions limifing spurious emission:



MFJ RTTY / ASCIl / CW
COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, T1-99, Commodore 64 or most other personal computers.

Uses Kantronics software and most other RTTY/CW software.
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MF] RTTY CW
COMPUTER INTERFACE

MODEL MFJ.1224

* Copies on both mark and space tones.
* Plugs between rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore
64 and most other personal computers.

* Uses Kantronics software and most
other RTTY/CW software.

This new MFJ-1224 RTTY/ASCII/CW Computer
Interface lets you use your personal computer as a
computerized full featured RTTY/ASCII/CW station
for sending and receiving.

It plugs between your rig and your VIC-20. Apple,
TRS-80C, Afari, Ti-99, Commodore 64, and most
other personal computers.

It uses the Kantronics software which features split
screen display, 1024 character type ahead buffer, 10
message ports (255 characters each), status display,
CW-ID from keyboard, Centronic type printer
compatibility, CW send/receive 5-99 WPM, RTTY
send/receive 60, 67, 75,100 WPM, ASCII send/
receive 110, 300 baud plus more.

You can also use most other RTTY/CW software
with nearly any personal computer.

A 2 LED tuning indicator system makes tuning
fast, easy and positive. You can distinguish between
RTTY/CW without even hearing it.

Once tuned In, the interface allows you to copy any
shift (170, 425, 850 Hz and all shifts between and be-
yond) and any speed (5 to 100 WPM on RTTY/CW
and up to 300 baud on ASCII).

Coples on both mark and space, not mark only or
space only. If either the mark or space Is lost the
MFJ-1224 maintains copy on the remaining tone.
This greatly improves copy under adverse conditions.

A sharp 8 pole active filter for 170 Hz shift and CW
allows good copy under crowded, fading and weak
signal conditions. Uses FET input op-amps.

An automatic nolse limiter helps suppress static

crashes for better copy.

A Normal/Reverse switch eliminates retuning

while stepping thru various RTTY speeds and shifts.

The demodulator will even maintain copy on a
slightly drifting signal.

A +250 VDC loop output is available to drive your
RTTY machine. Has convenient speaker output jack.

Phase contlnuous AFSK transmitter tones are
generated by a clean, stable Exar 2206 function gen-
erator. Standard space tones of 2125 Hz and mark
tones of 2295 and 2975 Hz are generated. A set of
microphone lines is provided for AFSK out, AFSK
ground, PTT out and PTT ground.

FSK keying is provided for transceivers with FSK.

High voltage grid block and direct outputs are
provided for CW keying of your transmitter. A CW
transmit LED provides visual Indication of CW trans-
mission. There is also an external hand key or
electronic keyer input jack.

In addition to the Kantronics compatible socket, an
exclusive general purpose socket allows interfacing to
nearly any personal computer with most appropriate
software. The following TTL compatible lines are
available: RTTY demod out, CW demod out, CW-1D
input, +5 VDC, ground. All signal lines are buffered
and can be inverted using an internal DIP switch.

For example, you can use Galfo software with
Apple computers, or RAK software with VIC-20's.
Some computers with some software may require
some external components.

DC voltages are IC regulated to provide stable

$9995

MFJ-1224

AFSK tones and RTTY/ASCII/CW reception,

Aluminum cabinet. Brushed aluminum front panel.
8x1%x6 inches. Uses 12-15 VDC or 110 VAC with op-
tional adapter, MFJ-1312, $9.95.

RTTY/ASCII/CW Receive Only
SWL Computer Interface

Use your personal computer to receive commercial,
military and amateur RTTY/ASCII/CW traffic.

The MFJ-1225 automatically copies all shifts (850,
425, 170 Hz shift and all others) and all speeds.

It plugs between your receiver and VIC-20, Apple,
TRS-80C, Atari, T1-99, Commodore 64 and most other
personal computers.

It uses Kantronics software which features CW re-
ceive 5-99 WPM, RTTY receive 60,67,75,100 WPM,
and ASCI| receive 110, 300 baud, plus more,

An automatic noise limiter helps suppress static
crashes for better copy, while a simple 2 LED tuning
indicator system makes tuning fast, easy and positive.

In addition to the Kantronics compatible socket, a
general purpose socket provides RTTY out, RTTY In-
verted out, CW out, CW inverted out, ground and
+5VDC for interfacing to nearly any personal
computer with most appropriate software.

Audio in, speaker out jacks. 4%2x1%x4%in.12-15
VDC or 110 VAC with adapter, MFJ-1312, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-ND
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING)
= One year unconditional guarantee * Made in USA,
* Add $4.00 each shipping/handling = Call or write
for free catalog, over 100 products.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
800-647-1800. cal
601-323-5869 in Mississippl and out-
side continental U.S.A. Telex 53-4590.

MFJ ENTERPRISES, INC. ‘%
Box 434, Mississippl State, MS 39762 S

More Details? CHECK —OFF Page 110 » 163 September 1983 W 1
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Superior dynamic range, auto. antenna tuner,
QSK dual NB 2 VFO’s, general coverage receiver.

The TS-930S is a superlative, high per-
formance, all-solid state, HF transceiver
keyed to the exacting requirements of the
DX and contest operator. It covers all
Amateur bands from 160 through 10
meters, and incorporates a 150 kHz to

30 MHz general coverage receiver having
an excellent dynamic range.

Among its other important features are,
SSB slope tuning, CW VBT, IF notch filter,
CW pitch control, dual digital VFO's, CW
full break-in, automatic antenna tuner,
and a higher voltage operated solid state
final amplifier. It is available with or
without the AT-930 automatic antenna
tuner built-in,

* 160-10 Meters, with 150 kHz-30 MHz
general coverage receiver. .
Covers all Amateur frequencies from 160-10
meters, including new WARC bands, on
SSB, CW, FSK, and AM. Features 150 kHz-

30 MHz general coverage receiver. Separale

Amateur band access keys allow speedy
band selection. UP/DOWN bandswitch in
1-MHz steps. A new, innovative, quadruple
“UP" conversion, digital PLL synthesized

circuit provides superior frequency accuracy

and stability, plus greatly enhanced
selectivity.

Excellent receiver dynamic range.
Receiver two-tone dynamic range, 100 dB
typical (20 meters, 50-kHz spacing, 500 Hz
CW bandwidth, at sensitivity of 0.25 pv,
S/N 10 dB), provides the ultimate in rejec
tion of IM distortion.

All solid state, 28 volt operated final
amplifier.

The final amplifier operates on 28 VDC for
lowest IM distortion. Power input rated at
250 W on SSB, CW, and FSK. and at B0 W
on AM. Final amplifier protection circuits

with cooling fan, SWR/Power meter built-in.

CW full break-in.

CW full break-in circuit uses CMOS logic IC
plus reed relay for smooth, quiet operation.
Switchable to semi-break-in.

* Automatic antenna tuner, built-in.
Covers Amaleur bands 80-10 meters,
including the new WARC bands. Tuning
range automatically pre-selected with band
selection to minimize tuning time. "AUTO
I'HRU" switch on front panel

* Dual digital VFO's.
10-Hz step dual digital VFO's include band
information. Each VFO tunes continuously
from band to band. A large, heavy, flywheel
type knob is used for improved tuning ease.
T.F. Set switch allows fast transmit
frequency setting for split-frequency opera
tions. A=B switch for equalizing one VFO
frequency to the other. VFO "Lock™ switch
provided. RIT control for £9.9 kHz.

* Eight memory channels.
Stores both frequency and band informa
tion. VFO-MEMO switch allows use of each
memory as an independent VFO, (the
original memory frequency can be recalled
at will), or as a fixed frequency. Internal
Battery memory back-up, estimated 1 year
life. (Batteries not Kenwood supplied).

* Dual mode noise blanker (“pulse”
or “woodpecker”)
NB-1, with threshold control, for pulse-type
noise. NB-2 for longer duration
“"woodpecker” type noise.

* SSB IF slope tuning.
Allows independent adjustment of the low
and/or high frequency slope of the IF pass-
band. for best interference rejection. HIGH/
LOW cut control rotation not affected by
selecting USB or LSB modes.

* CW VBT and pitch controls.
CW Variable Bandwidth Tuning
control tunes out interfering signals. CW
pitch controls shifts IF passband and simul-
taneously changes the pitch of the beat
frequency. A “Narrow/Wide” filter selector
switch is provided.

* IF notch filter.
100 kHz IF notch circuit gives deep,
sharp, notch, better than -40 dB.

* Audio filter built-in.
Tuneable, peak-type audio filter for CW.

* AC power supply built-in.
120, 220, or 240 VAC, switch selected
(operates on AC only).

* Fluorescent tube digital display.

Six digit readout to 100 Hz (10 Hz modi
fiable), plus digitalized sub-scale with
20-kHz steps. Separate two digit indication
ol RIT frequency shilt. In CW mode, dis
play indicates the actual carrier frequency
of received as well as transmitted signals.

* RF speech processor.

RF clipper type processor provides higher
average “talk-power; improved inte igibility

* One year limited warranty on parts
and labor.

Other features:

* S5B monitor circuit, 3 step RF
VOX, and 100-kHz marker.

Optional accessories:

* AT-930 automatic antenna tuner

* SP-930 external speaker with selectable
audio filters.

* YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hzl
plug-in CW filters for 455-kHz IF.

* YK-88C-1 (500 Hz) CW plug-in filter for
8.83-MHz IF.

* YK-88A-1 (6 kHz) AM plug-in filter for
8.83-MHz IF.

* SO-1 commercial stability TCXO (tempera-
ture compensated crystal oscillator).
Requires modifications.

* MC-60A deluxe desk microphone with
UP/DOWN switch, pre-amplifier, 8-pin plug.

* TL-922A linear amplifier (not for CW QSK).

* SM-220 station monitor (not for pan-adapte

* HS-6, HS-5. H5-4, headphones.

altenuator,

More information on the TS-9308S 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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When two recent American Everestex-  mum stress points allow 180 degree bends
peditions mounted the Larsen® KUlduckie®  in all directions. And not one, but two

antenna on their radios, it wasn't justbe- layers of low dielectric loss, heat-shrinkable
cause it was there. It was because they tubing protect the element, while a top
knew Larsen performance and reliability coat of PVC provides a sleek finish.

would be there when needed the most— You can expect more from our service

even at the top of the world. too. Our prompt delivery, personal atten-

Extreme altitude, sub-zero tempera- tion and no nonsense warranty back you
tures and unpredictable conditions de- up every step of the way.
mand more than most antennas givein a So whether you're leading an expedi-
lifetime. For Larsen KUlduckie antennas, its  tion up the face of Everest, or just hiking
all in a days work. through the back country, Larsen Kulduc-

We design our portable antennas to kie portable antennas will keep you on top
give more than whats expected. Copper of the situation with peak performance.
plated radiating elements turn power into Wed be glad to show you how they'll work

stronger communications—not heat. for you.
Double-soldered connections at maxi- Write for our free amateur catalog.

se~  LARSENIS ON TOP
. OF THE WORLD

d "_ “\\ ’ IN USA: Larsen Electronics, Inc /11611 N.E. 50th Ave PO Box 1799/ Vancouver, WA 98668 /206-573-2722
\\ A World Of Difference Tolex 152-813 LARSEN ELC VANG

[/ R
l [ r) ll In Performance IN CANADA: Canadian Larsen Electronics, Ltd. /(283 E, 11th Ave., Umit 101 Vancouver, B.C. VAT
2C4/604-872-8517 Telex (04-54666 CON LARSEN VCR

J
N
\ g I‘\fsen fintennas Larsen*, Koirod * and Kalduckie " are registered trademarks of Larsen Electronics, Inc.
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a personal phone call

If 1 could pick up the phone and call you right now, I'd ask each one of you personally how you feel about ham
radio magazine.

Something akin to this actually happened at Dayton this year, when more than 400 readers took the time to express
their views, needs, and concerns to me at our booth. But this number — impressive as itis — represents less than one
percent of our subscribers . . . and we need to hear from the other ninety-nine percent.

Since | can’t call each one of you personally, I'm doing the next best thing: asking you to take advantage of the
survey form printed on this page and the next, and let us know, very clearly, how you feel about ham radio.

| see this magazine (and all magazines, for that matter} as a conduit of thoughts — a communications channel.
Editors are in a privileged situation. Information arrives from all directions, and can be directed, stopped or modified.
Add to that an editor’'s own personal interests and inclinations and one can see that the different directions a
magazine can take are many. But my desire is to provide material that you want to read and use.

Because Radio Amateurs are such a diverse group, | fully expect to hear completely opposing viewpoints expressed
with fervent conviction. The majority will rule, of course. But the minority will be heard. And we'll do what we can to
try to meet their needs, too, without compromising our primary mission, which is to provide the Amateur community
with the most useful and informative technical material in the Amateur Radio publishing field.

We all have vested interests in this wonderful hobby; each and every one of us, atone time or another, has expressed
our views privately or in the presence of large-groups. All I'm asking is for you to do the same now in responding to the
questions that follow.

Many of the questions, you'll notice, have been asked before in other surveys. We have to ask them again because
an accurate, up-to-date reader profile helps us make the short and long-term decisions that result in a magazine that
suits your interests as closely as possible. Some questions ask you to rate the magazine by itself and in comparison to
others in the field. (Besides being curious, we at ham radio prefer to work with fact rather than fiction.) Other ques-
tions attempt to determine, very specifically, your present and future needs. We're only human. Maybe we've left out
an area or two you would like to see discussed. Write it down!

What is at stake are your needs. Correspondence and communications — dozens of letters and phone calls each
day — coupled with our best intentions and understanding indicate that ham radio should continue to provide a
technically sophisticated subject menu. With your help we’ll be able to vary your diet, make it fuller and more satisfy-
ing. Don’t stop now — take pen in hand and as neatly as possible (please think of our poor compilers) respond to the
survey questions. A/ of your opinions are wanted and needed. Thank you.

Rich Rosen, K2RR
Editor-in-Chief

1983 reader survey

Please reply to the questions below and return this page (or a photocopy)} to READER SURVEY,
Ham Radio Magazine, Greenville, New Hampshire 03048 by November 1, 1983.

ABOUT YOUR AMATEUR INTERESTS

a. Classoflicenseheld_________ d. What frequency ranges do you work? (Check all that
Check hereifnolicenseheld_____ apply.)
. Exclusively More than Less than Never
b. Numberof yearsiicensed______ 50% 50%
. I-f {1750 meters)
¢. Inwhich modes do you operate? (Check all that apply) FT160 matora]
Exclusively More than Less than Never bt
50% 50%
W vhf
SSB/AM uhf
== microwave
:;TV e. How much of your equipment do you build?
Packet 100% 75% 50% 25%
Other Less than 25% None____

e
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f.  When you build equipment, do you prefer to build: j-  From what source do you obtain your books about
Amateur Radio?

fromakit____  from “scratch”’___ ]
g. What was the most complex piece of equipment dealer____ Ham Radio’s Bookstore____
you’ve built in the last 5 years? other mail order_____  at shows
h. How many hours a week do you spend on Amateur k. Do you own a personal computer?
Radio operation and activities? Yes No
i. Abqut how much do you spend each year on Amateur If “yes,”’ what kind?
equipment? I
If “no’’ do you:
$100-$500____  $500-$1000____ $1000-$2000____ Plan to purchase within one year ___
$2000-$4000 $4000 + Do not plan to purchase

ABOUT HAM RADIO MAGAZINE

a. From the following list, please choose the five areas of interest you would most like to see addressed in ham radio
magazine on a regular basis. Enter your choices, in order of preference (favorite first) in the spaces below:

antennas new product announcements test equipment (to build)
awards News in Amateur Radio and test equipment (to buy)
book reviews current events test equipment (to use)
computers and Amateur Radio opinion theory (simple}
construction (simple) operating events theory (intermediate)
construction (intermediate) product reviews theory {advanced)
construction {advanced) Questions and Answers other (please specify)
contests radio history

DX receivers 1.

FCC news satellites 2.

future technology social events 3.

interviews speech synthesis

international Amateur Radio journals surplus (conversions) 4.

license upgrading 5.

b. To which Amateur Radio publications do you subscribe?

ham radio QsT CcQ 73 Other
c. Of the publications listed above, which one suits your needs best?
d. Ingeneral, how do you feel about ham radio magazine?

bestinthefield____ betterthanmost______ satisfactory______ unsatisfactory
e. Inregard to technical content only, do you feel ham radio magazine is:
aboutright___ tootechnical_________ nottechnical enough
f. Inregard to clarity and readability, do you find ham radio magazine:
well-designed and edited, easytoread_____ satisfactory________  needlessly complex
g. Ingeneral, do you feel that the articles in ham radio are:
about right too long too short
h. Have you ever purchased Amateur equipment as a result of reading about it in ham radio advertising?
Yes. No
i. Have you ever purchased Amateur equipment as a result of reading about it in ham radjo editorial content?
Yes No
j. Have you ever purchased commercial or industrial equipment as a result of reading about it in ham radio advertising?
Yes No
k. Would you be interested in reading about current developments in commercial or industrial radio equipment in the pages
of ham radio? Yes No
1. Looking back over the past three-months (June, July, August) what one article or feature in ham radio did you most
enjoy?

Which article or feature did you /east enjoy?
m. If you could tell the editors of ham radio how the magazine could be improved, what would you say?

ABOUT YOU

a. Yourage:

b. Occupation:

c. Income Range (check one): Below $7500
$20,000-$29,999___ $30,000-$49,999

Thank you for taking the time to complete this survey.

$7500-612,999_____ $13,000-$18,999___
$50,000 +

T
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COMMUNICATORS AND
RADIO OPERATORS

The Central Intelligence Agency has
excellent career opportunities for indi-
viduals with experience in HF radio,
Morse intercept, satellite communica-
tions, or radio-teletype operations. If
you are looking for the challenge of a
CIA career. .. you could join a very
select group of dedicated men and
women who use their professional
skills in unique and rewarding assign-
ments throughout the world.

Skills /Experience:

Applicants should have experience as
communicators, telecommunications
specialists, radiomen, Morse intercept
operators, or be radio amateurs with
general license or higher. Morse code
ability at 12 gpm is preferred; other
applicants will be tested for

Morse aptitude. Minimum

touch typing speed of

30 wpm is required.

Personal Qualifications:

U.S. citizen (self and spouse); high
school graduate or GED; availability
for extensive overseas service. Must
meet security and medical standards.
Civil Service status not required.

Starting salaries $15,398-$18,215
depending on qualifications, plus sub-
stantial overseas benefits.

Attention Military Personnel:
Apply now if you are scheduled for
separation within the next six months.

Send resume to:
Personnel Representative (JV)

P.O. Box 1925
Washington, D.C. 20013

TEXAS RESIDENTS:

CIA recruiters will be at

the ARRL “Com-Vention" in
Houston October 7-9, 1983.

Centrdl Illigence Agency

An Equal Opportunity Employer

More Details? CHECK — OFF Page 110
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1500 WATTS PEAK OUTPUT WILL BE THE NEW LEGAL LIMIT for U.S. Amateurs effective August
Acting on PR Docket 82-6724] the Commissioners agreed on the new output limits for both

SSB and CW July 18. 200 watts out will be the new limit for Novice bands, but 30 meters is
still 250 watts input. In addition, AM users will be ''grandfathered'" use of 1000 watts DC
carrier input until June, 1990, as the new limit represents a power decrease for them. At
the same time, the FCC deleted the requirement for each Amateur to have instrumentation to
assure compliance with the rules on power limits--but individual operators better be sure
they're operating within the limits should the FCC decide to inspect their stations!

Next Major New Issue Likely To Appear On The Commission's Agenda 1is "broadcasting,"
specifically the endless feuding that occurs between participants in some Amateur nets and
individual operators. Expect the subject to surface as a Notice of Inquiry this fall.

OSCAR 10'S NOT-QUITE-AS-PLANNED INITIAL ORBIT apparently resulted from an after-separa-
tion collision with the launch vehicle's third stage. Supporting indications include telem-
etry data from vibration sensors and an apparent change in the radiation pattern of OSCAR
10's 2-meter antenna, a change that could have resulted from collision damage.

The Important Damage Was To The Kick Motor, Which Fired OK for the first burn but did not
respond to final burn commands July 25. Though this leaves the orbit 51gn1f1cantly off nom-
inal, its final 3951 by 35505 km elliptical path will still provide long openings for users
throughout the worlid. The fact that OSCAR 10 is up and fully operational reflects tremen-
dous credit on its designers, builders and controllers. Just getting a satellite as sophis-
ticated as OSCAR 10 up and operating is a challenge to the most experienced professionals,
and for a group of "Amateurs' to accomplish the feat despite a potentially catastrophic
accident is almost beyond belief! Congratulations to AMSAT's "Amateurs!"

OSCAR 10's Transponders Should Be Turned On for users by sometime in mid August.

SUPPORT FOR CONTINUING CW LICENSE REQUIREMENTS HAS COME from an unexpected source, the
U.S. Air Force, which has advised the FCC it’'s reinstating Morse proficiency for its radio
operator training course. This probably means that a no-code Amateur licensee would not
be eligible for Air Force MARS without demonstrating CW ability.

Senator Barry Goldwater Has Strongly Restated His Opposition to ''No-Code'" in a ''Dear Mark"
letter to FCC Chairman Mark Fowler. 1In it he says "1 completely support (the ARRL's) Com-
ments' against no-code, and says he believes it would be "a grave mistake to remove the code
as a license requirement...." The QCWA also filed strong comments against no-code.

A Decision On No-Code Appears Likely By Year's End, but at this time no one seems to
want to make odds as to which way it will go.

"AMATEUR RADIO'S NEWEST FRONTIER," THE NEW AMATEUR RADIO VIDEOTAPE production, is well
on its way to release. NBC's Roy Neal K6DUE, and Westlink's WABITF did the taping in mid-
July at the ARRL, FCC, AMSAT's Goddard fa0111t1es and with NASA in both Huntsville and
Houston. Edltlng and dubbing were completed July 24, and the new l6-minute Amateur Radio
promotional piece should be available about September 1 on VHS and 3/4-inch tape.

THE FCC'S NEW "NO-MAILBACK” NOVICE EXAMS MUST CONSIST of one, two, or three questions
from each of 70 FCC-provided groups of 10 questions each. The answers are not included,
perhaps because the examiner, as a hlgher class licensee, should already know what the
correct answer--or sometimes answers-—is. In addition, it might also give a better op-
portunity for the examiner to determine 1f the appllcant really knows what he should or
is simply parroting back answers from a '"study guide.'

A Copy Of The FCC's List Of 200 Questions and details on how to administer the new
Novice exam are available from ham radic for a business size (#10) SASE.

WS5LFL's OPERATION FROM THE SPACE SHUTTLE IS STILL ON SCHEDULE for the end of September.
The ARRL is still trying to arrange for a 900" information Iine to be operational about
a week before launch. Information on that line is to be updated frequently, particularly
if it pertains to W5LFL's on-the-air activities.

145.55 MHz Should Be W5LFL's Prime Transmit Frequency, with several alternates to be
announced shortly before launch along with about 20 receive channels.

“SUPER STRICT' INTERPRETATIONS OF THE FCC'S ''BUSINESS COMMUNICATIONS'" action that was
announced in last month's Pressto% were not what the Commission intended. The FCC's action
actually changed little in” the rules, but was simply meant to be a reorganization and clar-
ification of business communications-related items already there.

Public Service Type Operations Such As Parade or walkathon coordination and the Eye Bank
Net are still permitted. Amateur-related operations such as Hamfest '"Talk-Ins'" and even
on-the-air swap nets are also still legitimate. In its release, the FCC stated: ''The
Order was not intended to impose any new restrictions or to cut back on what Amateurs have
legitimately been doing all along. What was intended was to alert the Amateur community to
the fact that the Amateur Radio Service should not be used in lieu of other radio services
for the transmission of business messages.

Catalysts For The FCC's Action Were Two Recent West Coast Episodes, one in which a
"citizens™ posse” began using a local repeater as an auxiliary police communications chan-
nel. 1In the other a government facility wanted its employees with Amateur licenses to
patrol its fences and gates while using 2 meters for coordination.

PRIVATE RADIO BUREAU CHIEF JIM McKINNEY HAS RESIGNED to become Chief of the FCC's Mass
Media Bureau. Jim, who's long been a knowledgeable supporter of the Amateur Service, is
replaced by Private Radio Bureau Deputy Chief Bob Foosaner.
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RECEIVE WEATHER CHARTS
IN YOUR HOME!

You can DX and receive weather o ' Easy to order.
charts from around the world. Q! Only $995 for the complete

Tune in on free, worldwide government weather services. ALDEN Weather Chart Recorder Kit.

Some transmitting sites even send weather satellite cloud To order, fill out and mail the coupon below. For
cover pictures! cash orders enclose a check or money order for $995.

Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, IA, MA, NY, WI.

You’ve heard those curious facsimile (Export price is $1250 F.O.B. Westborough, MA. Specify
sounds while tuning through the 50 or 60 Hz.) To use your MasterCard or Visa by phone,
bands — now capture these signals call (617)366-8851.
on paper! -

Assemble ALDEN’s new radiofacsimile Weather Chart ALDEN ELECTRON'CS
Recorder Kit, hook it up to a stable HF general-coverage Washington Street, Westborough, MA 01581

receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,

and educators can now receive the same graphic printouts NAME:
of high-quality, detailed weather charts and oceanographic ’ = s Ty Fhagn el
data used by commercial and government personnel. CALLSIGN: SR SRR L SNl B T
ADDRESS: BT LT ISR o i A |
Easy tO assemb'e—"‘ BaCkEd by the CITY- —F __STATE: _ | o 4y VT

ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording

[ I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, plus applicable sales tax.

systems delivered to customers worldwide. This recorder - . [ : M
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Buy in kit form and save $1,000!
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with a one-year limited warranty on all parts.
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PEP talk

Dear HR:

The article by VK3AFQ (ham radio,
June, 1983), demonstrates one of the
fallacies of defining the legal power
limit in terms of PEP output. The
metering device described, like the
commercially available in-line ‘‘watt-
meters,”’ is designed to work with a
50-ohm non-reactive load. Not all
Amateur stations are equipped with
suitable transmatches to arrive at a
perfectly matched line at all frequen-
cies within a band — let alone home-
brew rigs designed to work into bal-
anced feedline or oddball impe-
dances.

Nor is the statement by Rich
Rosen, Editor-in-Chief, that the FCC
proposal would increase our power to
1500 PEP output, strictly true. Under
present rules there is no limit to trans-
mitted PEP, but practically, the limit
is at least 3000 watts {one killowatt in-
put, plate-modulated a-m phone).
The power limit for CW, fm, RTTY,
and SSTV would be doubled, while
the limit for SSB would remain essen-
tially unchanged.

Actually, PEP is useful as an equip-
ment design parameter, but is quite
irrelevant to the purpose behind the
legal power limit. It is mean, or aver-
age, output power that determines the
effective field strength of a signal, not
the power developed on occasional
voice peaks. | believe that if the FCC
goes ahead and replaces the relatively
simple input power limit with some-
thing as complicated to measure as
PEP output, the practical effect will
be the elimination of a power limit al-
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together. Many otherwise law-abid-
ing Amateurs will rationalize illegal
power by claiming to lack the facili-
ties to make the necessary measure-
ments to comply voluntarily under
the new rules. The FCC simply does
not have the facilities to routinely in-
spect Amateur Radio stations for
transmitter power.*

Donald Chester, K4KYV

Woodlawn, Tennessee

*It's now official — see presstop for details.

simpler “‘panadaptor”

Dear HR:

I've been an hr subscriber since
April, 1972, and | can’t remember an
issue in which I've found more first
class technical articles than your Feb-
ruary, 1983, number. Congratula-
tions!

Rick Ferranti's ‘’‘Design Notes on a
Panoramic Adapter/Spectrum Ana-
lyzer’’ was particularly interesting. As
someone who has worked with a sim-
ilar homebrew project, I'd like to offer
a couple of additional notes.

If you have a receiver with a nar-
rowband CW filter and you don’t
mind poking a few holes in the cabi-
net, it may be possible to simplify the
panoramic adaptor and reduce the
parts count by using the receiver’s in-
ternal mixer, i-f amplifier chain, and
filter. This technique involves substi-
tuting an external swept oscillator for
the tunable local oscillator of the re-
ceiver and substituting the detector
and video amplifier of the spectrum
analyzer (Ferranti’'s fig. 11) for the re-
ceiver’s product detector and audio

chain. The swept oscillator is con-
nected to the LO port of the receiv-
er’s internal mixer stage in place of
the internal tuneable LO; and the i-f
output is picked off after, rather than
before, the receiver’s high selectivity
filter.

Before this arrangement, the exter-
nal circuits which comprise the pano-
ramic adapter consist only of: (1) a
sweep oscillator, (2) a new “‘local os-
cillator’” for the receiver having the
same tuning range as the receiver’'s
own LO but which can be swept in
frequency by the sawtooth output of
the sweep oscillator, (3} the detec-
tor/video amplifier, and (4) the oscil-
loscope used to display the signal.
For this circuit to function properly,
both the tuneable local oscillator and
the AGC bus of the receiver must be
disabled. The receiver's mixer and i-f
amplifiers should have wide dynamic
range for best results. Sweep speeds
ranging from 50 to 2000 milliseconds
are desirable to avoid ringing effects,
and these are practical if a long per-
sistence (P7} CRT is used for the dis-
play. Finally, it should be noted that
this technique is suitable only for re-
ceivers that have the same tuneable
LO tuning range on each band; but
this is true of most modern receivers
that use a crystal-controlled first con-
verter stage.

Ferranti’s design has the advantage
of making it possible to sweep across
a wide band of frequencies, regard-
less of the i-f and LO frequencies of
the receiver with which it is used.
Using the scheme | recommend, this
performance is harder to obtain.

If the highest LO frequency is less
than 3 or 4 MHz (this would be true of
most ‘‘Collins type’ receivers using
455 or 500 kHz mechanical filters),
there is a simple solution, using the
Exar XR-205 ‘‘Monolithic Waveform
Generator’’ chip as a swept LO. This
chip has a guaranteed sine wave out-
put of at least 2 MHz, and individual
chips will run as high as 4 MHz. The
frequency can be swept over a wide
range, and the sweep is extremely
linear with applied voltage.



Where the operating frequency of
the LO is higher but still too low to
permit the oscillator to be swept by a
voltage-variable capacitor of reason-
able size, some form of heterodyne
scheme is a must. Ferranti's 32.82
MHz VCO (fig. 5) can be used, mixed
with the output of a fixed crystal os-
cillator. After passing the difference
frequency through a lowpass filter,
the resultant would be injected at the
LO port of the receiver's mixer stage.
Even with this added complication,
the recommended circuit will have a
far lower parts count than Ferranti's
double conversion technique, and
there should be fewer critical adjust-
ments. 2M-14C

Miles B. Anderson, K2CBY KLM's Circular Polarized antennas have been specifically de-
Sag Harbor, New York signed to optimize OSCAR 10 and Russian satellite operation.
Quality workmanship and superior design, yield virtually per-
fect circular patterns over the satellite operational bandwidth.
Enjoy less Multi-Path Distortion, less Flutter, Fade, and better
more 10-meter beacons S/N Ratios, with comparable performance on transmit.
Both the 2M-14C and 435-18C sport virtually unbreakable 3/16
Dear HR: rod parasitic elements anchored thru the boom, folded dipole

A 10-meter beacon, using callsign driven elements produce excellent physical and electrical sym-
KA1YE/B, transmits from Connecti- metry for years of constant performance.
cut on 28.284 MHz. It sends a 30-sec- R , .
ond carrier followed by “KA1YE/B Specifications: (2M-14C) _ .
SE CT" and operates continuously at {Il:.-:.]\:?\\'ll)'l'll: .t |44—1?:] 3::(}'1. “,(‘)n}l‘ LENGTH: ....0cuua 12 ?

SATING o siad anidd e s ot ¢ VEWR: 10 0o sioa viisirsisie sals 1.2:1

a 4 watt output level to a vertical BEAMWIDTH: ............. 48°  WINDLOAD: ........ 1.25 sq. [t
antenna. FEED IMP: 50 ohm unbal.  WT. (LBS); ..... v aits ARSI
. . BALUN: ..............4%12KW ELLIPTICITY: SSURaS B Max.
The May, 1983, issue of Practical CIRCULARITY SWITCHER: ......co0tusins issnnnis. . INCLUDED

Wireless lists 19 worldwide beacons.
A list of active beacons is maintained
by Willi, HBSAVE. He would appreci-
ate information from any groups or
|r'fd|.wdua#s either operating or plan- The 435-18C is a star pelBFmer, an
ning to operate a 10-meter beacon. optional CS-2 circularity switcher
There is a limited amount of space al- puts left, and right-hand circular
located for beacon operation on 10 control in your shack, and doubles

meters here in the States, so some as a two port divider/impedance
for single feed line 438.18C

For OSCAR 10 and Russian
Satellite Communications

priOf listening and coordination ibs ::::::infoirm'
highly recommended before acti- ..' ,
vating a beacon. Specificat : (435-18C) » 3

I am willing to act as a clearing- BANMD’I‘HE-’% . 420- 450 MH-z GAIN: ooorenns .’."...lz'UBdc

house for U.S. beacon information BOOM LENGTH: ........73ft. VSWR: ...... veania . 1.8:1
and activities. If anyone is planning to BEAMWIDTH: ............. 44 FEED IMP; S0 ohm unbal.
, 2 " WT. (LBS TN S 45 BALUN: .,

put a 10-meter beacon on the air, or ST DIA: &.. .. Cen—Rear/ 11" .

knows about any other beacons ac- #(‘.Ul.am‘l‘\"w TFCHER

tive or planned for the U.S., | would g

appreciate hearing about it. ¥ o~
W. Keith Hibbert, KA1YE i"‘S&' vourdocal KLM dealer or write for our complete caralo,

25 Hillcrest Road i .
Niantic, Connecticut 06357 iﬁ e’ectmnlcs I"c.
| PO. Box 816, Morgan Hill, CA 95037
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linear translators

Narrowband technology and

linear systems show advantages

over conventional fm designs

Narrowband techniques on VHF, namely SSB
and CW, have attracted increasing interest among
Amateurs over the past few years. While fm and re-
peaters provide excellent service to thousands of
hams, it is apparent in heavily-populated areas that
we cannot go on forever with modes requiring 30 to
40 kHz per QSO (the spectrum needed for a repeater
input and output}. Several solutions to this problem
have been proposed, including single-sideband fm,
spread-spectrum techniques, and, more recently,
ACSB.? With a 3:1 to 4:1 advantage of SSB over fm
a 3 MHz repeater pair could support as many as 300
repeater channels using SSB-based techniques. Use
of these narrower modes places a new requirement

what is a linear translator?

A linear translator (LT) is a multi-mode repeater —
with several important differences from fm repeat-
ers.la) The basic difference between a translator and
a repeater is in detection (fig. 1). A repeater detects
an incoming signal and then uses the resulting audio
{or video) to remodulate a transmitter. A translator
merely converts the signal to a convenient i-f fre-
quency, amplifies it, and re-converts it to the desired
output frequency without ever detecting the signal;
that is, the entire system operates at rf frequencies
rather than remodulating a transmitter with detected
audio or video. All rf stages in a /inear translator must
operate in their linear region. No limiting or logarith-
mic processing can be applied. In this way it differs
from the fm broadcasting translators used in fringe
areas to improve weak signal reception.

A repeater can receive only one frequency and one
maode at a time, and retransmit what it hears via only
one mode. A translator does basically the same thing
but it does it at rf, so that if its i-fs are linear, any
mode or signal inserted at the input is reproduced at
the output. Even multiple signals at the input will be
reproduced at the output.

on the “repeatering’”’ techniques which are nicely By James Eagleson, WB6JNN, 280 Manfre
met by LTs or linear translators. Road, Watsonville, California 95076

14 September 1983



BASIC REPEATER (FM OR 5SB}

Y Y

POWER
AMPS

coromten - sherem | oeTecror | moouraror |

(144.5MHz) (10.7 MHz) (AUDI0) (145.1 MHz) (145.1 MHz)
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Y N4

DOWN -F
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i44.5 MHz} (10.7 MHz) (145.1 MHz) (145.1 MH2)

fig. 1. Block diagrams of a repeater and a linear
translator.

history of LTs

In early 1980, two linear translators were placed in-
to operation in the San Francisco Bay area.

One machine, built by Narrow Band Communica-
tors, Inc. (NBC, Inc.},!b) is an in-band translator
using a standard 600 kHz split. It incorporates two in-
dependently AGC'd 10-kHz-wide i-fs and can sup-
port as many as four SSB QSOs with minimal inter-
ference or two, low-deviation fm QSOs.

The other LT, built by Project OSCAR in coopera-
tion with the Bay Area Two Twenty Group
(BATTG), (¢} uses an input of 1296.3 MHz and an out-
put of 1269.3 MHz. Its i-f bandwidth is 30 kHz. Its
proposed uses as an SDLT (Satellite Development
Linear Translator) are:

. to act as a regional “‘repeater.”’

. to provide net and bulletin services.

.. to provide a source of 1269 MHz signal for
OSCAR, Phase lll, mode L (24 cm/436 MHz)
operation.

. to provide multiple-channel capability for SSTV,
Packet Radio and RTTY users.

. to provide experimental data needed to build sat-
ellite interties, i.e. interlink translators between
satellites.

. to provide an economical means of accessing the
proposed commercial geosynchronous satellite
with an amateur channel add-on.

. to provide intra/interstate network interties via
unused LT channels.

comparing linear translators
and fm repeaters

A linear translator provides all the same functions
normally provided by an fm repeater. These include

extending the coverage of mobile transceivers; ex-
tending the coverage of stations with low power,
poor locations, or limited antennas; providing a fixed
monitoring frequency; and making available a known
frequency, power level, and location useful for sta-
tion evaluation. Additionally, a translator can provide
multi-mode operation; multi-station operation; CW
{A1); and telemetry, remote sensing, and codestore
{mailbox or bulletin) capabilities, all independent of
main channel use. With narrowband techniques,
both voice and data channels can use an LT simulta-
neously with only moderate interference.

Although the basic difference between repeaters
and LTs is in detection, some operational differences
also exist. First, a linear translator does not produce a
squeich iail. Also any frequency variations by the in-
coming signals will also appear at the output — with
the same variation. While the noise output of a linear
translator is 10-20 dB less than that of an unsquelched
fm repeater, its noise floor may be detected by sta-
tions close in unless some form of squelch or COR
system is used. Another difference is that fringe-area
stations may not be able to hear other fringe-area
stations, even though all stations local to the LT will
easily hear and be able to work both (fig. 2).

LT design approaches
SSB translator. Sensitivity: 6-9 dB improvement

=10d8 TQ -20d8
1/I0TH TO I/100TH
OF FULL POWER

AGC _TO -i0dB
-i0dB TO FULL
POWER

{24) ~_ @ o (FM)

(50} —~~ —— (FM)

fig. 2. Linear translator coverage diagram. All stations
in Region A can hear and work all stations using the LT;
stations in Region B can work and hear all but Region C
stations; stations in Region C can only work and be
heard by Region A stations.
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fig. 3. Shared channel block diagram and spectrum re-
quirements.

single 20-kHz-passband kind of system, the sensitivi-
ty of this COR is 3 dB worse than that of a system us-
ing two 10 kHz i-fs. (f)

The ARTOB LT. A third method, suggested by ltal-
ian ARTOB experimenters,? uses multiple i-fs for in-
dependent AGC control of smaller portions of a satel-
lite's total passband. This prevents any one station
from creating interference on other segments of the
passband. The Italian system uses three 30-kHz i-fs
yielding a total passband width of 90 kHz. The in-
band, 2-meter NBC translator uses a slightly different
approach, with two 10-kHz i-fs plus one 3-kHz
“single channel” i-f. AMSAT Canada, in their SYN-
CART proposal, (9! suggests using one 100-kHz gen-
eral-purpose i-f flanked by two 10-kHz, special-
service i-fs (one for data and one for bulletin, net,
and special uses). All of these systems were developed
about the same time to meet specific requirements.

over an fm repeater;!d) Power output: 200 watts PEP
at altitudes limited to 100-watt carrier power on fm;
Range: advantage is 1.4:1 over equivalent fm re-
peater. Using signal-to-noise-ratio enhancement
techniques such as ACSB can make this as much as
2:1.1e)

Shared-channel translator. In this system, all sta-
tions share one “‘channel’”’ and derived ALC or AGC
is a function of the output of the entire passband (see
fig. 3). While this technique has the advantage of
simplicity and waorks reasonably well for satellite
translators, in which there are only small relative
power or range differences between stations, the
system is not well suited for land-based use. Several
problems exist when using the shared-channel
translator with terrestrial LTs that do not occur with
multi-i-f LTs.

Selectivity is one of the problems. A 20-kHz i-f fil-
ter with a 2:1 shape factor is 40 kHz wide at its — 60-
dB points. On the other hand, two side-by-side 10-
kHz filters are 30 kHz wide at the —60 dB points,
since each filter is narrower to start with (fig. 4).

Strong signals can desensitize the gain stages in
this system and a form of squelch or COR (carrier-
operated relay) is needed to reduce or eliminate the
LT’s noise output when it is not in use. With the
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cw

Power-High 10 watts, Low 2 watts

VFO Tuning, Noise Blanker

Fine Tune =1 kHz

Digital Frequency Counter
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advantages of multiple i-fs

With the use of multiple i-fs, any i-f can be turned
on or off at any time to help control interference, re-
duce noise from unused channels, or to allow re-use
of the edge of one LT by the edge channel of an adja-
cent one. Qut-of-channel noise and i-f-caused distor-
tion products can be more closely controlled by the
use of multiple, narrow i-fs. A 20-kHz-wide LT using
five 3-kHz-wide i-fs has a —60 dB bandwidth of 24
kHz; by contrast, a single i-f system has a —60 dB
width of 40 kHz.

Under low-use conditions, when the number of
stations is fewer than ten (the normal situation on a
20-kHz-wide LT), better control of AGC pumping by
strong stations can be maintained. With a mulitiple 3
kHz channelized LT all stations can provide full out-
put regardless of the ratio of the strongest to weak-
est station. Intermodulation-related interference be-
tween the various channels can still occur, but even
this is improved by the multiple i-f technique.

A multiple i-f channel system can dedicate specific
channels for special uses. SYNCART has a hard-lim-
iting fm-AFSK (ASCII) 15 kHz channel for data trans-
mission, a general-purpose, 100 kHz-wide channel
for operation similar to present OSCAR satellites, a
special 100-kHz i-f for RTTY, SSTV, and ASCII nar-
rowband techniques, and a reserved 15-kHz i-f for
educational, bulletin, net, and emergency uses (fig.
B). Terrestrial LTs could have 1-kHz i-fs for CW/FSK,
3-kHz i-fs for SSB, 10-kHz i-fs for fm or shared SSB,
or some combination providing muitiple uses.

system design

Design considerations for a linear translator are
somewhat different from those for an fm repeater.(h)
For one thing, many integrated circuits, such as the
CA 3089 or MC 1357, are not available for linear
receivers.

The general scarcity of knowledge about LTs is re-
flected in the lack of surplus or commercial linear
translators, the unavailability of step-by-step LT re-
peater handbooks, and the absence of experienced
commercial LT users. Even AMSAT, probably the
most experienced developer of LTs for the OSCAR
satellites, has not published much on their design
and construction.

building a linear translator

The power amplifier. Multi-station LT operation re-
quires better than average linearity in the PA stages,
with greater than 40 dB third-order IM distortion the
goal. A maximum output of 100 watts from the am-
plifier, using two 80-watt stages, should produce an
amplifier capable of meeting the design goal. The
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fig. 5. OSCAR transponder and ARTOB, SYNCART,
and NBC linear translator block diagrams indicating i-f
channel spectrum allocations.

addition of a 3 dB or higher gain antenna brings the
ERP level up to 200 watts.

Transmit chain. An output power level of 100 watts
helps define the gain required between the transmit
up converter and the output port (fig. 6). Using a
high-level, double-balanced, diode-ring mixer —
such as the Mini-Circuits SRA-1H, the Cimmaron
CM-1H, or equivalent — IM3 products should be 40
dB below each output tone at an input signal level of
0 dBm PEP. This translates to an output level of



At last; A video-taped step-by-stép Ham
Radio theory course you can understand.

The Larry Horne N2NY Ham Master-
Tapes series is a proven, highly
effective video teaching technique
expertly taped and edited by New
York's leading professionals in studio
and field videotape production.
Everyone involved in these videotape

courses is also an active licensed
amateur. The graphics highlight
important details in the live video.
Practical working examples of every
ham radio component, device or
system covered in the FCC study
guide can be easily understood.

Schools or clubs, until now, were not
able to provide working models of
each systemn covered in the N2NY
Ham MasterTapes. The carefully
thought out demonstrations on video-
tape also eliminate worrying about
getting tricky gadgets to work on
command in front of an information-
hungry class of prospective novices
or techs.

The N2NY Ham MasterTapes pro-
vide the kind of basic understanding
of concepts that build a foundation of
theory background not only for
passing the FCC tests, but also to
stimulate the young beginner's
interest in electronics. People who
enter a career in electronics, commu-
nications, computers or robotics
motivated by their Amateur radio
experience provide leadership in the
future of our country. The Ham
MasterTapes will be used to help
teach beginners theory and operating
practices to get licensed and get on-
the-air.

Why use Videotape to help teach
and understand Amateur radio? The
hobby has badly needed better,
clearer, high-tech teaching aids to
help newcomers get into our wonder-
ful world of Amateur Radio. Not only
does the beginner have to demon-
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strate knowledge of operating skills,
customs and techniques, he must also
acquire a technical background on
more kinds of communication
systems than a working engineer
might encounter in his lifetime.

These sixteen '2-hour programs
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approximately —7 dBm PEP from the mixer (normal
losses) with another 1 dB lost in the image bandpass
filter. The resultant input to our transmit PA amplifi-
ers is —8 dBm PEP. An output level of +50 dBm re-
quires +50 ~ {—8) or 58 dB gain for achieving our
goal. Fig. 7 can be used to work with different power
levels.

| do not recommend using lower cost double bal-
anced mixers for the upconverter. A 10 to 25 watt
system might be able to make use of them, but the
spurious-free output of the high-level mixers is easier
to filter than that of the ‘‘standard level’’ units. The
addition of a local oscillator buffer helps drive the
high-leve! mixer LO ports to + 17 dBm. If standard
level mixers are used, all ports must be terminated in
50 ohms at all rf, i-f, LO, harmonic, and image fre-
quencies. Not doing so can affect linearity and spuri-
ous content significantly.

The front end. Next in importance to the transmit
chain is the front end of the LT. Too much gain can
produce intermodulation products, desensitization,
crossmodulation products, and other related prob-
lems. Too little gain reduces sensitivity for weak-sig-
nal reception {poor noise figure} and makes the
choice of i-f gain more critical. The best choice for a
mixer for the receive converter {down converter) is
the double-balanced, diode-ring mixer. Although its
inherent loss worsens the front end gain, other kinds
of mixers (especially the bipolar) provide gain at the
expense of poorer noise figure performance (10 dB
typical versus 6.5 dB for a double balanced mixer),
poorer IM, desense, or crossmod, or poorer port-to-

DOYELE-
BALANCED
MIXER

i-F INPUT ISOLATOR BPF

BUFFER t——O L-0 OQUTPUT

LPF }—oO0 ouTPUT

AMPLIFIERS

recommended aclive devices
power
lavel device
100 mw 2N4422, 2N5109
1w 2N5590, 2N6080
0w 2N60B1, MAF 239, MRF 240

25w MRF 240, 8.40-12
sow MRAF 240, B.40-12
00N 4X 250 {tubs)

fig. 6. Block diagram of a linear translator transmit
chain. Recommended active devices are listed for each
power level.
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fig. 7. Chart detailing PA gain requirements versus
desired output power levels.

port isolation.® The best compromise seems to be a
good low-noise preamp followed by a good double
balanced mixer feeding an i-f amplifier with a 2-4 dB
noise figure.

The preamp’s gain should not exceed 25-30 dB,
and it should have a noise figure of less than 2.5 dB.
This is easily obtained with single-stage GaAs FETs
with noise figures under 1.0 dB. The J-310 and U-310
JFETs can also be used in two-stage preamps yield-
ing a 1.8-2.2 dB noise figure with 25 dB gain. An-
other good choice is the CP-640 or 643. These units
can give reasonable noise figure and excellent high-
level performance at higher voltages. The older FETs
{such as the MPF-102 and 40673) should be avoided
because they do not provide the IMD, crossmod, and
desense performance required for LT service.

A word of caution concerning GaAs FETs. Though
they provide excellent performance with less than 0.5
dB noise figure and better than 100 milliwatts 1 dB
compression point performance on 2 meters, they
can be destroyed by improper handling. Osciliations
resulting from improper terminations, insertion into
systems not having adequate TX/RX isolation in the
duplexer system, and static discharges {even when
the device is not turned on) can all cause failure.
Careful handling is necessary.*

Noise floor output. The noise floor is the amplified
output of the noise generated in the front end and i-f
amplifier stages. In an fm repeater this noise is equal
to the output of any station received by the system
but it is squelched off when no signal is present and
masked by signals when they are there. In an LT, the
noise output depends on the gain of the system,
overall noise figure, and the amount of external noise
amplified by the system. Since it's not desirable for a
repeater to transmit constant noise, some control is
needed.

For high-altitude, balloon-borne LTs like the AR-
TOB experiments, or for orbiting LTs such as the
OSCARs and RS, no COR or squelch is required.



MAIL THIS CARD TODAY
for your FREE Heathkit* Catalogs

The new full-color Computer Catalog describes our complete line—including the
new, 16-bit/8-bit Z-100 computer! The latest Heathkit Catalog has over 400 easy-
to-build kit products for home, car and hobby uses.

I
it I:I 307-099 Dmmag
e COMPUTER || HEATHKIT
% CATALOG CATALOG

22l Hardware and software Over 400 electronic kits

iHeathkits
e e
EE T RN

Zip




P
Heathkit O

Catalogs defiver mail
without stamp

Heath Company

Benton Harbor, M| 49022




g

7/ HW-5400: a price performance triumph! A microprocessor $64995

rl ﬂ I

D=M DaM SPLIT
CW—W 3
PHONE {"_'~ T =,
@ & e
MC e
. - MIC
ﬂf-.‘\ MOOE GAIN OCcw
eled ]
A

enhanced, synthesized HF SSB transceiver...NOW ONLY

SIMPLY SPECTACULAR

Don't let the low price fool you...
HW-5400 outperforms compara-
ble transceivers on 80-10 meters.
This masterpiece of kit engineer-
ing is solid state, broadbanded
and synthesized for rock solid sta-
bility and accuracy. It operates on
USB. LSB and CW with automatic
sideband selection, full break-in
(QSK) and 16 memories. The
power amplifier transistors from
Motorola are VSWR protected.
Plus superior receiver quality
with super sensitivity and dynamic
range.

There’s more for the Ham at Heath

See our complete line including the SS-9000 computer controllable
transceiver, QRP transceiver, coax switcher, amplifier and antenna tuners.

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

HIGH-TECH CONVENIENCE

Seven mode and function sym-
bols give you total transceiver sta-
tus at a glance. Patent-pending
dual-speed tuning squeezes out
new QSO’s at 50 Hz steps...or
flies through bands in 1 kHz steps.
Split Memory Access lets you re-
view or change transmit frequency
while in receive, without missing a
word. And the Frequency Entry
Keypad option instantly synthe-
sizes QSY to any point in the
band. Matched with Split Memory
Access, this option will give you
contest-winning DX control.

Treat yourself to the pride of build-
ing and operating the HW-5400
and HWA-5400-1 Power Supply/
Speaker. It's the perfect trans-
ceiver system that leads the way
in price...and performance.
Company, Dept.

s
3" Y 122-094, Benton

Harbor, Ml 49022. O visit your
local Heathkit Electronic Center”

i FREE CATALOG!

Get full details and
specs in the latest
Heathkit catalog.
Write today: Heath

j 2 N B s a e e e e e Akl
R e G e e e . S Sy S N ]

*Units of Veritechnology Electronics Corporation in the U.S

w* 146

AM-437




Everyone is far enough from the LTs so that by set-
ting the noise output at about 30 dB below the maxi-
mum LT output level no one complains about the
passband noise — even though it is transmitted con-
tinuously.

The terrestrial situation is different. Stations may
be within one or one hundred miles of an LT, and a
40-dB stronger signal is received at the closer loca-
tion. At this close station, the noise output of the LT
will be heard quite clearly. The answer, of course, is
squelch or COR. For the NBC machine we chose to
operate the PA systems using COR. Single-channel
or multiple-channel systems could use squelch on
each channel.

Noise floor versus full output level. A 30-dB full-
output to noise-output ratio has been adopted by the
ARTOB and OSCAR LTs. Will that suffice for a ter-
restrial LT? There are several arguments for and
against it.

The argument for it is that, almost universally, the
typical ham operator begins to feel that a signal is
strong when it approaches a 30 dB signal-to-noise
ratio (SNR). While we rarely obtain 30 dB SNR on
the hf bands (at least signal-to-interference levels are
more typically in the 5-15 dB range), if there is only
noise behind the signal, 25-30 dB SNR is where most
of us would start calling it S-8 or S-9.

On the other hand, weaker stations using a system
set with the AGC 30 dB above the noise floor are
clearly at a disadvantage. A signal arriving at 10-15
dB above the noise floor, for example, would have an
output 15-20 dB below the typical strong signal. This
means that fringe area stations could access the LT
and work stations local to the machine, but would
not be heard by another station in their own area or
in some other fringe area of the LT.

It is my opinion that an LT using COR or squeich or
both can provide more gain so that weaker signals
will be more intelligible. The additional noise will be
squelched off when the LT is not in use and stronger
stations will reduce the gain through AGC action
thus reducing the background noise, with a subse-
quent improvement in SNR. This can be especially
helpful in single- or multi-channel systems where
AGC pumping of one signal by another signal is less
of a factor.

Recommendations. SSB repeater: AGC at 12-15
dB above noise floor; Multi i-f LT: AGC at 18-25 dB
above noise floor. Certain i-fs, especially narrower,
single-station ones, can have a 1-3 dB higher AGC
setting. Shared channel: AGC at 25-30 dB above
noise floor.

Measurements are made using 2.4-kHz instrumen-
tation or receiver bandwidth. Noise output is directly
related to the noise bandwidth by this formula: dB
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change = 10 log B;/B;. Consequently, if a wideband
output meter is placed on an LT with a 30 dB SNR in
a 2.4-kHz bandwidth, the meter would see only a 20
dB SNR (if the LT's entire passband is 24 kHz wide).

i-f amplifier gain. The i-f amplifier must provide
enough gain to bring the equivalent noise input of
the preamp/converter up to a level that is 30 dB
below the desired maximum output level (AGC maxi-
mum level). This assumes, of course, that our design
goal is 30 dB AGC to noise output ratio. We've previ-
ously shown that the front-end gain consists of 25-30
dB preamp gain with a mixing loss of about 7 dB,
leaving a front-end (down converter) gain of about
18-23 dB. For our purposes, we will assume 20 dB.

An additional factor must be considered. All pre-
amps internally generate their own noise. Noise fig-
ure is the ratio of a preamp’s actual noise output rela-
tive to what its output should be if it did not add any
noise of its own to the system. In other words, while
a perfect 10-dB gain preamp wouid give — 140 dBm
+ 10 dB or —130 dBm noise output, a typical low
noise figure preamp would actually give about 2 dB
more noise output, that is, — 128 dBm. Consequent-
ly, a signal arriving only 10 dB above Johnson-Kelvin
noise yields a 10 dB SNR with our perfect preamp,
but only 8 dB SNR in our practical preamp.

The formula for determining the Equivalent Noise
Input (N,4u:,) of any receiver is:

Neguiv = —174dBm + 10log By, + NFyp

For our LT system, assuming a system noise figure of
3 dB and a bandwidth of 2400 Hz, N4, is:

Nequiv = —174 + 34 + 3 = —137dBm

For a noise output 30 dB below full output, our out-
put noise level is:

Now = P,

Since we’ve settled on 30 dB for this case, and
we've determined that 0 dBm is our Py, . i-f noise
outputis:

Now = 0dBm — 30dB = — 30dBm

— SNR Desired

Umax

The required i-f gain to achieve this noise output is:
Gif = Nour = (Neguiv + Goncw)
For our example:
Gif = —30dBm — (—137dBm + 20dB)
~30dBm + 117dBm
87dB

too much gain

Just as we've previously indicated that 60 dB or
more gain in the PA stages begins to get difficuit to
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antennas load the new auto-tune solid

state rigs, require minimal space and provide
low angle radiation without the expense
or the problems of support structures.

1BAVT/WBS (80-10 meters) The most successful vertical antenna
of all and for good reasons. Broadband performance covers the
40, 20, 15 and 10 meter bands in their entirety. Automatic 5 band = ... "
switching isaccomplished by mechanically superior, highly efficient
factory tuned Hy-Q traps with large coils for consistent perform-
ance at 2:1 or lower VSWR on 40-10 meter band edges; band-
width on BO meters is approximately 40 kHz with VSWR below 2:1
| A factory tuned matching network for 50 ohms impedance is dc
grounded for lightning protection and reduced precipitation static.
The mechanical integrity of this antenna is so stable that perform-
ance does not change with the weather. The 18AVT withstands
winds to 80 mph (128 km/h) without guying. All stainless steel
hardware is included.
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14AVQ/WBS (40-10 meters) Offers very similar construction and
the same excellent broadband performance as 1BAVT over the
entire 40, 20, 15 and 10 meter bands; automatic band switching
with mechanically superior large-coil Hy-Q traps and very low
angle radiation pattern. The smaller, low visibility size also makes
the 14AVQ very suitable for roof mounting. The optional 14RMQ
roof mounting kit includes base plate, mast and radial/guy wires
Allantenna hardware is stainless steel

18 HTS (80-10 meters. 180 meters with optional loading coil) The
superb reliability of the 18 HTS is manifest in installations now
over 20 years old. And, with the improvements we made over the
years, the 18HTS is now better than ever. Automatic band selec-
tion is achieved through a unique stub decoupling system which
effectively isolates various sections of the antenna so that an
electrical % wavelength (or odd multiple % wavelength) exists on
all bands. For example, outstanding broadband performance on
1 20, 15 and 10 meters is achieved with an extended % wave colli-

near. On 80 meters bandwidth is approximately 250 kHz ar 2:1
VSWR. With the optional base loading coil exceptional performance
‘ Is also provided at 160 meters. The galvanized tower requires no

guying and withstands winds to 100 mph (160 km/h). A special
hinged base allows complete assembly at ground level and permits
easy raising and lowering. Includes stainless steel hardware
1 WARC kits to be available

HF Vertical Antenna SWR Curves

Other Hy-Gain vertical multiband antennas are available though

not shown here. The 12AVQS (20, 15, 10 meter) is similar to 18AVT
| above but with VSWR of 1.5:1 or less on all bands. The 18VS (80-
10 meter) comes with a base loading coil and may be installed on a
short mast driven into the ground. All include stainless steel
hardware.
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f' Any two identical Hy-Gain verticals can be phased for
excellent gain and directivity A great system for beam

I performance on 40, 80 and 160 meters or for 10, 15 and
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Ounce), Impact-
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At Ungar, we've designed the
ultimate heat gun for the hard-
working pro. Feature for feature,
no other heat gun can make your
job quicker, easier or safer.

To begin with, our new 6977 is
the lightest heat gun of its kind .
(28 ounces). You can use it for
hours on end with maximum con-
trol and minimum fatigue. The
contoured handle provides a firm
griq_:gd remains cool at all times.

6977 is a high-temp, high
air volume heat gun with power

for the heaviest jobs. It delivers
975°F to the nozzle in seconds
and is perfect for curing adhe-
sives, ing plastics, shrinking
tubing, peeling paint and just
about any other tough job you'll
ever run across.

And the 6977 can take it in the
real world. The body is made of
rugged, impact-resistant Valox®
855. It features a proven, reliable
high-rpm motor, low noise opera-

A wide range of optional
attachments can provide addi-
tional versatility. The new Ungar
6977 heat gun...light years
ahead of the competition, is
Underwriter's Laboratory, Inc.
listed. For more information,
contact your local Ungar distribu-
tor or call Ungar in California
1-213-774-5950.

tion, long-life heating element and pision ndustries, Inc.
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fig. 8. Nomograph illustrating the relationships be-
tween front-end, i-f gain requirements and desired
signal to noise ratio.

control, gain exceeding 75-85 dB also begins to get
unmanageable at most i-fs. This is why most fm
radios use two i-fs, 10.7 MHz and 455 kHz, before
detection. The amount of gain required to provide
good fm limiting (about 90 - 100 dB at i-fs), exceeds
the gain practical on any one given frequency. The
same technique is applied to the LT design, that of
splitting up the gain-producing stages at two differ-
ent frequencies.

With a practical limit of 85 dB on any given fre-
quency, a translator that uses a single i-f can set the
noise floor no higher than about — 30 dBm, or about
30 dB below full output. This gain is reasonable for
multi-i-f or broadband single-i-f systems (assuming
care is taken in shielding and layout), but cannot be
pushed further for a repeater-type system (fig. 8).

a different approach

An approach I've wanted to try but have not yet
had the opportunity to get to is the use of two lower
gain i-fs on frequencies separated by the TX/RX off-
set split. The signal would be converted to 10.7 MHz,
amplified by a factor of 50 dB, converted to 11.3
MHz (600 kHz up), amplified another 50 dB, and then
converted to the output frequency.

This has two advantages. The same local oscillator
can be used for both receive and transmit conver-
sion, since the transmit i-f is already 600 kHz above
the receive i-f. Also, improved frequency stability can

be achieved using a subharmonic output from a
stable oscillator. This means that any receiver LO
drift is tracked precisely by the transmit LO (which is
the same in this case), and drift of the i-f to i-f con-
verter oscillator is divided by the same ratio used to
obtain the 600-kHz injection signal. Example:

144.510MHz — 133.810 MHz = 10.700 MHz
10.700 MHz +  0.600 MHz 11.300 MHz
11.300 MHz + 133.810 MHz 145.110 MHz

The 600 kHz can be derived from a 4.8-MHz crystal
(divide by 8). Its drift at 4.8 MHz will likely be less
than 100 Hz over moderate temperature excursions,
thus the 600 kHz will drift only 100/8 Hz, or 12.5 Hz.

clamping the offset to 600 kHz

For in-band translators or SSB repeaters using
normal offsets (600 kHz on 2 meters, 1.6 MHz on
220, and so forth), the one-frequency i-f scheme pre-
sents a slight problem in another area. If the offset i-
fs are not used, the drift between the upconverter
and downconverter LOs can be as high as 200-400
Hz. This is unacceptable on SSB.

NBC's solution was simple. The receiver’'s LO was
made into a VCO (voltage-controlled oscillator) and
slaved to the transmit LO after both were divided
down to 600 kHz. Using this phase-locked loop (PLL)
provides for nearly perfect 600-kHz offset with an er-
ror only as large as the drift of the 600-kHz reference
oscillator divided by whatever divide ratio one is us-
ing. In fact, the NBC system uses a standard 10.240-
MHz reference oscillator (as used in many CB sets
and ham rigs), dividing everything down to a stan-
dard 10-kHz reference frequency using standard,
well-proven CB-type PLL circuitry and parts. Thus
our TX/RX offset accuracy is 10.240/0.600 MHz, or
seventeen times better than that of the 10.240 MHz
oscillator. Since this may drift less than 100 Hz under
normal temperature conditions, our offset drift will
typically run less than 100/17, or about 6 Hz (fig.
9A,B).

Il

other problems

LTs have a new set of problems not generally seen
on fm repeaters. The first problem is impulse noise.
While an fm repeater in the presence of noise
squelches more tightly, an LT will break squelch and
retransmit that noise with the degree of fideiity its i-f
selectivity allows. There are two methods of prevent-
ing this: 1. use a more sophisticated squelch system
than the usual level detector, or 2. prevent noise
from getting to the detector by using an effective
form of noise blanking.

Single-channel systems (SSB repeaters, multiple-
single channel systems) could use the ratio squelch
systems developed by Kahn some years ago (fig.
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10A and B). This device is sensitive to voice charac-
teristics and triggers a squelch detector driven from
an audio (or i-f) ratio detector or discriminator.
Single-channel systems can also use sub-audible
carriers for COR (fig. 10C) or squelch triggering. If
each station transmits a carrier, say, within £ 100 Hz
of the frequency where the COR or squelch is tuned
{whether an audio detector or narrowband 300-Hz i-f
filter is used really doesn’t matter), only signals at
that frequency trigger the system. Noise, being

(10.7 MHz)

(144.520) 1-F SYSTEM (145.120)

™1 RX VCO LO

TX LO.
{CRYSTAL)

(133.820) {134.420)

(600kHz}

134.420 MHz
—133.820 MH:

w6 0.600 MHz

} {100kH2)

LooP PHASE (100kHz) . 10 MH2
FILTER DETECTOR 100 0SCILLATOR
I-F SYSTEM
TX L.O.
Rx VvCo Lo (CRYSTAL)
(600KH2)
=60
(10kHZ)
Loop PHASE (10kHz)
L FiLTer |1 oetecTOR -1024 10.240MHz

fig. 9. (A) NBC linear translator’s solution to the drift
problem uses the receiver’s LO, a VCO slaved to the
transmit LO through a phase-locked-loop. {(B) NBC lin-
ear translator using an alternate PLL system with a
10.240 MHz reference oscillator.
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broadband, needs to be much stronger to trigger the
system.

If the entire passband of the LT is converted to
audio frequencies, a series of af filters driving individ-
ual detectors can be used to cover the entire pass-
band in 1-kHz steps (fig. 10D). If any one detector is
triggered by audio in its frequency range, it will turn
on the LT. The 1-kHz selectivity still provides some
discrimination against triggering on noise by reduc-
ing it by 4 dB. Additionally, this provides greater sen-
sitivity to weaker desired signals in the smaller band-
widths.

Another system uses two detectors with a com-
parator so that one averages noise, pulses, or signals
present and the other sees the peak value (fig. 10E).
CWw, SSB, or fm have a fairly low peak to average
ratio, so that if the comparator’s gate signals were
set to trigger only on signals whose peak to average
value was less than 4:1, most pulse-type noise would
not trigger it, since its peak to average is typically
much higher than 4:1.

None of the above systems have been tried on the
NBC LT. Reports on your experiments would be
appreciated. We have chosen merely to monitor the
system and reduce i-f gain when noise becomes a
problem. This isn’t elegant, but it works!

Noise blankers present a particular problem in LT
service. While it is not difficult to produce a noise
gate and the associated detector scheme, it is diffi-
cult to operate any NB system in a full-duplex sys-
tem. The transmitter signal is usually strong enough,
even after a duplexer, to cross-modulate the noise
blanker.

Here are a few suggestions for resolving the noise
blanker problem. The first is to detect and trigger on
out-of-band noise pulses. Collins has used this tech-
nigue for years and many CB sets have NBs tuned at
24 MHz rather than 27 MHz so that stronger signals
aren’t detected in the pulse detector circuit, causing
crossmodulation products in the system. For 2
meters or other VHF/UHF frequencies one can tune
just below or just above the band to find a 100-200
kHz range that is free of strong signals, convert it to
an appropriate i-f, then build the pulse detector
around that. A notch filter at the output frequency of
the LT might also be required to protect the NB
downconverter.

A more standard i-f-type noise blanker immediate-
ly following the downconverter of the LT could be
used if run through a 30-kHz crystal filter to remove
the output and strong adjacent signals. This will not
be quite as effective due to the narrow bandwidth
(pulses will tend to ring and broaden), but is used
effectively in many 2-meter SSB rigs. Strong signals
on immediately adjacent channels ( + 20-30 kHz) may
also cause some problems. Use of a 40-60 kHz filter
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might improve pulse sensitivity giving better blank-
ing, but would increase the risk of adjacent channel
crossmodulation.

With either technique some further crossmodula-
tion protection can be obtained by using an averag-
ing AGC having a slow attack and release character-
istic. This will clamp CW, a-m, or fm signals (includ-
ing SSB) when they start approaching the crossmod-
ulation level, but will not clamp fully on quicker noise
pulses. This technique is used quite effectively on
many h-f ham rigs, but can be difficult to set up pro-
perly {as can be seen by other hf rigs having similar
noise blankers that don’t work). Fortunately, we are
working with a single band and only a few kinds of
noise on VHF, so that level setting of the AGC and its
attack/release characteristic is not as critical.

I should point out that the reduction of gain which

prevents crossmodulation of the noise blanker by sig-
nals will also reduce sensitivity to noise pulses so that
such signals will at some point, in essence, turn off
the blanker.

For the NBC translator we use an attenuator in
front of the i-f amplifier to reduce the overall gain
{prior to AGC) so that the normal noise floor and ex-
ternal interference are both dropped below COR
threshold. This also reduces weaker station levels,
but without some kind of noise blanker those sta-
tions can’t be copied anyway. The argument in favor
of the use of a noise blanker in spite of these techni-
cal problems is that they extend the weak signal
capability of the LT by 6-12 dB in typical environ-
ments. Mountain-top locations may be quiet
enough, however, to obviate the need for a blanker.

A comment on i-f clean-up filters should be inter-
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jected here. Unlike repeaters whose bandwidth is
automatically limited by de-emphasis and modulator
bandwidth, an LT passes all i-f generated noise to the
output frequency. Since the crystal filter is normally
placed at the very front of the i-f strip to provide best
IMD/selectivity performance, it does not limit the
output of noise from any of the following i-f stages.
The only selectivity limiting noise output from the i-f
stages is provided by the interstage transformers and
tuned circuits. At 10.7 MHz we see a noise band-
width of about 120-250 kHz at the 3 dB points and
only about 30 dB down at the 500-1000 kHz points.
Needless to say, this is unacceptable at the output of
the LT.

Fig. 11 illustrates several ways to improve this situ-
ation. The best {(and most expensive) is to use an in-
put and output filter on each i-f so that the noise out-
put is essentially limited to the bandwidth of each i-f.
A good compromise, though not best in terms of
adjacent-channel and front-end and IM considera-
tions, is to use a single filter as wide as all i-fs com-
bined in front of the first couple of i-f stages, then
split {or convert) the signal to individual i-f amplifiers

each having individual filters. This controls the chan-
nel to channel IMD and noise outputs. Only noise
from active channels can reach the upconverter and
PA stages. Additionaily, IMD products created in the
first i-f will not spill over into the second i-f, and the
output clean-up filter of i-f number 1 will not allow
IMD products outside of its passband to be passed to
the upconverter.

In areas of high signal congestion, better selectivi-
ty at the input may be more desirable. In this case, fil-
ters are placed at the input of each i-f with one clean-
up filter at the output-combining point of the system.
This causes broader i-f noise and IMD output and
loses some of the advantages of shutting off unused
i-fs to reduce output bandwidth.

Last, unlike fm repeaters, an LT will likely see posi-
tive feedback or regeneration when there is insuffi-
cient TX/RX isolation because of poor shielding, fil-
tering, or inadequate duplexers. This shows up as
what most people would term distortion, though it is
really regeneration or noise pumping. Oscillations
can also occur. Squelch and COR setting can also be
aggravated as can the ratio of AGC to noise floor.
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summary

Current exploration of narrowband modes by the
FCC, coupled with our understanding of the band-
width, DX, and multipath advantages of SSB, now
make the time right for hams, as the most experi-
enced users of VHF/UHF SSB, to contribute once
more to experimentation and expansion of the state-
of-the-art. Building an LT is, at least, challenging,
and, at most, could help develop a new technology.

| would be happy to assist anyone wishing to build
an LT. For a complete set of schematics of the NBC
LT, send $1.50 and a large SASE directly to me. I'll
also respond to questions; just enclose an SASE with
all inquiries.

notes

(a) FCC practice in fm and TV broadcasting is to give the name
“translators’’ to stations that receive signals and change them to another
frequency to extend coverage. AMSAT and many satellite agencies tend to
use the term "“transponder.”’ My feeling is that after many years of such use
in aviation, '‘transponder’’ has come to mean a device that returns a
specifically coded signal when interrogated by a radar pulse; a “‘translator”
merely translates, with no other modification or detection, an incoming
signal from one frequency to another.

(b) The two meter, in-band Linear Translator is located in Twaine Harte,
California and provides 50 watts ERP at 144.52/145.12 MHz in keeping with
suggested ARRL Two Meter Band Planning. Information can be obtained
by writing Neil Lewis, WBEVIV, 8119 Phaeton Drive, Oakland, California
94605. For specific technical information, contact the author. (SASE re-
quested in either case.)

(c) This machine was taken off the air in 1981 for modifications and has
been overhauled to act as a development LT for Project OSCAR's SYN-
CART satellite project. It should be back on the air by the time this is
published, with input at 1296.3 MHz and 145.7 MHz with output at 435.415
MHz. Inquiries concerning it should be addressed to Project OSCAR, c/o
the author at his home address. (SASE required.)

(d) Fm receiver selectivity = 18 kHz, typical SSB receiver selectivity = 2.4
kHz, typical SNR improvement (SSB over fm) = 10log 18/2.4 = 9dB

(e) Note the 9-dB bandwidth advantage (particularly below threshold for
fm) coupled with the additional 6 to 18 dB SNR improvement given by use
of ACSB. This offsets most, if not all, of fm's noise-limiting capability

(f) Sensitivity improvement = 101log 20/10 = 3dB.

(g) This proposal has been reworked recently by AMSAT Canada and Pro-
ject OSCAR. The original host launch was cancelled due to delays in the
Space Shuttle program. Two possible upcoming launches will not allow
time for a SYNCART-style transponder to be developed. Work continues,
however, on SYNCART development for possible later launches

(h) This section, although describing an LT design, can be used to improve
fm repeater designs.
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a fail-safe
amplifier power supply

An improved method
of providing dc voltages
to GaAs FET amplifiers

It has long been recognized that certain semicon-
ductor devices require a pair of voltages of opposite
polarity for proper operation. Amateurs have begun
using one of these devices, the gallium-arsenide
field-effect transistor (GaAs FET), in low-noise pre-
amplifiers on the bands above 100 MHz. But the (N-
channel) GaAs FET requires that a negative voltage
always be present between its gate and source leads
whenever a positive voltage is present between the
drain and source leads of the same device. Failure to
provide the negative gate-source voltage ( —Vgs) be-
fore the positive drain voltage (+Vys) is provided
leads to the destruction of the device.

single dc lead

The problem of providing gate-source bias voltage
at a time no later than the drain-source voltage is pro-
vided, is rather easily solved if both positive and neg-
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ative voltages are available for the amplifier. How-
ever, because full advantage of the low noise-figure
of a GaAs FET preamplifier is obtained only if the am-
plifier is mounted at the antenna feed, it is often un-
desirable to provide three dc wires {+ voltage, —
voltage, and ground) to the antenna-mounted pre-
amplifier. A preamplifier can be operated with a sin-
gle positive voltage if some form of self-biasing con-
figuration is used. Typically, self-bias is provided by a
resistor from the device source lead to ground; how-
ever, a very low-loss bypass capacitor must parallel
the source resistor to effectively place the device
source lead at rf ground potential. The bypass capac-
itor is generally of the chip capacitor type, and may
often be self-resonant at the Amateur band of inter-
est.' However, as the frequency of use is increased
to beyond about 3 GHz, even the best available by-
pass capacitors add undesired reactance; the GaAs
FET device is best operated with the source lead con-
nected directly to the circuit ground. When this con-
nection is made, the pair of opposite-polarity volt-
ages are again required, and the problems of power
supply sequencing and number of supply wires are
again encountered. Because it is very desirable to
provide a single voltage, generally of positive polari-

By Geoffrey H. Krauss, WA2GFP, 16 Riviera
Drive, Latham, New York 12110
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fig. 1. Block diagram of a fail-safe power supply for a GaAs FET low-noise preamplifier.

ty, along the inner conductor of the coaxial cable to
the preamplifier output, with the coaxial cable outer
shield providing its normal ground connection, some
form of power supply at the preamplifier is neces-
sary to provide both polarities of voltage in proper
sequence.

My fail-safe power supply (fig. 1) was developed
to solve this problem (and was subsequently found
to be novel enough to be granted a patent in the
United States). It is, in some ways, very much similar
to the power supply described by Norman Foot,
WAZHUV, in an earlier issue of this magazine.2 My
patented circuit has several features worth consider-
ation by anyone planning to power a GaAs FET pre-
amplifier from a single polarity voitage supply.

GaAs requirements

Consider first the voltage and current requirements
of a typical (low-noise) GaAs FET device: V45 usually
must never exceed — 6 volts, at a very small current
{generally less than 1 microampere); Vqs is generally
about + 3 volts at about 10 milliamperes in operation
and must generally never exceed + 6 volts or a maxi-
mum current of 50-100 milliamperes. It is important
to reduce the supply voltage to a voltage no greater
than the 6-volt maximum voltage, as soon as possi-
ble in any proposed power supply. This maximum
voltage Vay is provided by an input polarity regula-
tor, utilizing a 78L05 integrated circuit. The input po-
larity regulator is itself protected from receiving an in-
put voltage of improper polarity by the use of a so-
called “idiot diode”’, CRy. An input capacitor, Cy, is
used to prevent input voltage surges when the power
supply is in the presence of a larger rf field (as may
occur with the power supply at the antenna). The in-
put polarity regulator device U1 is suitably bypassed

and is protected from reverse volitages, during
power-down, by diode CRy. The net result is a posi-
tive voltage at test point TP1 which is less than the
maximum safe drain voltage, provided at a very early
point in the power supply, and protected against
both reverse-polarity and overvoltage faults by di-
odes CR1and CRj.

The positive voltage is converted to a negative
voltage in a polarity converter using a relatively new
integrated circuit, U, the ICL7660 from Intersil, Inc.
The ICL7660 requires only two associated compo-
nents, the pair of 10 uF capacitors C4 and Cs, in order
to generate a negative voltage at test point TP2 of
about —4.5 volts. While | have tried the polarity con-
verter circuit using a 555 timer integrated circuit, as
suggested by WASHUV (and the 555 timer circuit
does work as intended}, the three-component circuit
of fig. 2 is somewhat simpler, more compact, and
more reliable. The negative output voltage is of al-
most the same magnitude as the positive input volt-
age and requires neither a voltage doubler nor opera-
ting voltages greater than the maximum voltage of
the GaAs FET, a preferred feature in case of compo-
nent failure in the polarity converter.

Because the amplifier noise figure and, to a some-
what lesser extent, the amplifier gain are directly
related to the device drain current |5 (set by the gate
voltage Vgs), the converted-polarity voltage must be
highly regulated. The converted polarity regulator
uses a series resistor, Ry, and a zener diode, CRy, to
provide this regulated voltage; —3.3 Vdc is provided
at test point TP3. The zener diode CR4 also prevents
a positive voitage from ever appearing at the device
gate. CR4 is shunted by filter capacitor Cg to remove
any noise components generated by the zener. The
regulated negative voltage appears across potenti-
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fig. 2. Circuit diagram of a fail-safe power supply for a GaAs FET low-noise preamplifier.

ometer Ry, which is adjusted to set the amplifier
device voltage — Vgs.

failure mode protection

The input-regulated voltage Vmax and the convert-
ed-polarity regulated voltage at test point TP3 are
used in an original-polarity fail-safe voltage generator
subcircuit to provide a positive voltage for the ampli-
fier device drain circuit only if the negative ampilifier
device gate voitage is present. Reason dictates that a
switch, transistor Q4, is open until the negative volt-
age at TP3 is present; that is, when the Q¢-Qg circuit
of fig. 2 fails in an open condition, with voltage and
current not supplied to the subsequent original-polar-
ity regulator subcircuit, which uses zener diode CRg.
Compare this approach to that of the crowbar/regu-
lator U, circuit discussed in WASHUV's article, in
which failure of the crowbar circuit no longer reduces
positive regulator Us input and thereby allows posi-
tive drain voitage to continue to be supplied to the
amplifier device. My original-polarity fail-safe genera-
tor uses a Schmitt-trigger circuit {transistors Qy and
Q3, zener diode CRs and resistors Rs-Rg). The
switching input voltage of the trigger is determined
by the setting of potentiometer Rg, and operates as
follows: if the proper —3.3 Vdc is present at TP3,
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then the voltage at trigger input test point TP5 can be
adjusted to be sufficiently close to the zener voltage
of diode CRs, so that transistor Q3 is cut off. The
voltage at the base of transistor Qp is then greater
than the voltage across zener diode CRs, and transis-
tor Q, is saturated, turning on transistor Qq and al-
lowing a current, set by resistor Ry, to flow into zener
diode CRg. This provides a regulated + 3.3 volts at
positive regulator test point TP6. If the negative voit-
age at test point TP3 decreases, for any reason, by
an amount determined by the setting of potentiome-
ter Rg, the voltage at test point TP5 increases (be-
comes more positive) by an amount adjusted to raise
the base of transistor Q3 above the voltage of zener
diode CRs. Transistor Q3 switches into saturation
and transistor Qa switches into the cut-off condition,
cutting off current flow through transistor Q¢ and
reducing the voltage at positive regulator test point
TP6 toward zero.

Resistor R can be selected, in the 100-500 ohm
range, to cause one of two results to occur when the
fault condition causing the negative regulator test
point TP3 voltage to be less than the design value is
cleared. For lower values of resistor R4, clearing of a
fault {such as a short across zener diode CR4)} causes
the trigger to reset and the circuit to return to normal
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operating condition. For higher values of resistor R+,
clearing of a fault and return of the TP3 voltage to
about —3.3 Vdc can cause the positive drain voltage
to remain at about 0 volts until the main input power
is removed and reapplied. This latter condition,
somewhat dependent upon the setting of potentiom-
eter Rg, is observable if the total current into the
power supply is monitored. It can be useful in provid-
ing an automatic fault alarm, even while the device is
being protected by the application of a safe negative
Vgs and simultaneous removal of V.

The amplifier device drain voltage Vs is set by po-
tentiometer Rqq in conjunction with fixed resistor
Rq2. Typically, the drain voltage V45 has an effect
upon the amplifier noise figure and gain, aithough
this effect is somewhat less than the effect of varying
the device drain current, which is varied by adjust-
ment of the gate voltage — Vgs at potentiometer R3.

One problem which will be encountered, but was
not addressed in WA9HUV's article, is the possibility
of voltage spikes occurring at the oscillation frequen-
cy of the polarity converter subcircuit. These spikes
are generated by the squarewave switching inherent
in either the 555 timer or ICL7660 converter integra-
ted circuits. The first step necessary to prevent these
spikes from showing up at either the amplifier —Vgs

input at test point TPa, or the drain voltage + Vs in-
put test point TPb, is to build the power supply in a
separate shielded box mounted next to the preampli-
fier shielded box. The negative and positive voltages
are then run through short, shielded wires to the pre-
amplifier input feed-through capacitors FT. As a sec-
ond step, the converter “’hash’’ is suppressed by a
w-section lowpass filter (L1, Cgand Cg or Ly, Cq2 and
C13) placed after adjustment potentiometers Ry and
R11. |deally, each of the filters should be in its own lit-
tle shielded enclosure within the main power supply
shield enclosure.

The additional circuit of diode CR3 and capacitor
C; is an added protective measure. During normal
operation the voltage drop across diode CR3 will pro-
vide a maximum gate voltage of slightly less negative
magnitude than the zener voitage of diode CR4. The
voltage drop across diode CR3 is substantially
constant and the initial setting adjustment of poten-
tiometer Ry takes this voltage drop into account.
However, during power supply turn-off, under either
normal operation or because of a decrease in the
voltage at TP3, the previously-charged storage
capacitor, Cy, maintains a sufficiently negative volt-
age at the gate output to prevent destruction of the
protected device while the voltage at the drain con-
nection rapidly falls to zero. Typically, drain voltage
will fall to zero in under ten milliseconds, while the
voltage at gate test point TP4 requires about one sec-
ond to fall to zero magnitude, providing an additional
degree of GaAs FET protection.

circuit test

The circuit test should be carried out before the
power supply is connected to the companion pream-
plifier. A dc load resistor, Ry, is connected to ap-
proximate the desired amplifier device drain load. For
a typical 3.0 Vdc drain voltage at a typical 10 milliam-
pere drain current. R|_ is a 300 ohm, 1/8-watt resis-
tor. Since the amplifier device gate electrode does
not draw any appreciable current, the gate end of
series-protection resistor Rz is left open.

Apply a positive voltage in the 8 to 15-volt dc range
to the power supply input and check for the follow-
ing voltages, using a voltmeter with at least 20K ohm
resistance (all voltages are + 10 percent): +5.0 Vdc
at TP1; about —4.5 Vdc at TP2; and —3.3 Vdc at
TP3. The voltages at TP4 and TPa shouid be variable
from zero to about —2.8 Vdc, which is less than the
voltage at TP3 because of the drop in diode CRs3.

The positive-polarity portion of the power supply is
tested by adjusting potentiometer Rg until a 3.3-volt
dc level appears at TP6. The operation of the fail-safe
generator subcircuit is tested by temporarily placing
a short circuit from TP3 to ground and noting that
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the voltage at TP6 falls to zero. Some adjustment of
potentiometer Rg, while monitoring the TP5 voltage,
may be required to obtain the proper operation of the
trigger circuit. Potentiometer Rq1 is then adjusted for
the desired target drain voltage at TPb, with the
dummy drain resistance, R, connected.

As a final check before connecting the power sup-
ply to the amplifier, monitor the TPa and TPb volt-
ages with an oscilloscope (preferably starting at one
volt per division and working down to the greatest
sensitivity possible) and look for spikes in the kHz
repetition frequency range. If such spikes shouid be
found, increased values of the lowpass filter com-
ponents may be necessary.

applications

The fail-safe preamplifier power supply has been
used with, among other circuits, a w-network in-
put/output preamplifier for 1296 MHz.® A number of
different GaAs FET devices were tested; optimum
noise performance could be obtained by varying the
potentiometers Ro and R4 in a noise-figure measure-
ment test setup. The same devices in the same pre-
amplifiers were also tested with a source-resistance-
biasing scheme; a small but discernable increase in
noise figure was found above the case where the de-
vice source leads were directly grounded and the fail-
safe power supply used.

A very-low-noise receiver was built at 3456 MHz,
using a simple single-balanced mixer? built on G-10
printed circuit board stock and garden-variety mixer
diodes (HP2810). While the use of G-10 board is not
recommended at this frequency, and resulted in a
mixer conversion loss of about 13 dB {and a noise fig-
ure estimated at about 15 dB), a two-stage GaAs FET
preamplifier with 29 dB of gain completely overcame
the mixer noise. The preamplifier is almost identical
to a well-known TVRO preamplifier,5 with the excep-
tion of an NE21889 device used in the input stage and
improved input matching through the use of a pair of
1/8 inch wide by 1/4 inch long copper foil ‘‘flapper”’
capacitors. The power supply recommended by the
manufacturer requires a + 15 volt supply and a — 15
volt supply, in addition to a pair of 747 dual opera-
tional amplifier integrated circuits, a handfui of zener
diodes, and other components. In my receiver, that
power supply was replaced by a pair of power sup-
plies as shown in fig.2, allowing not only the inde-
pendent setting of the drain voltages of each stage
{which could not be done with the manufacturer’s
recommended power supply), but also the indepen-
dent setting of the drain current of both stages, to
provide a preamplifier noise figure of about 1.0 dB at
the indicated 29 dB gain figure. Application of the
usual series-stage gain and noise figure formulas will
show that the overall converter (preamplifier plus
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mixer) gain is about 16 dB, with a total noise figure of
about 1.1 dB. This illustrates that the poor mixer
specs are, in fact, overcome by the superior gain of
the preamplifier.

conclusion

A power supply circuit requiring only a single
polarity of input voltage, yet offering a high degree of
fail-safe protection for GaAs FET amplifiers — espe-
cially for the microwave Amateur bands — is now
available. Any questions addressed to the author
accompanied by an SASE will be answered.

license grant

United States patent laws prevent anyone, unless
specifically licensed by the patent owner, from
“making, using or selling’’ any circuit covered by the
claims of my U. S. patent 4,320,447, this includes the
circuit of fig. 2 as well as the circuit used in reference
2. The patent owner, being the author of this article,
therefore expressedly grants a non-assignable license
to any licensed Amateur Radio operator in the United
States of America, to make and use the fail-safe
amplifier power supply covered by the claims of U. S.
Letters Patent 4,320,447 for use with amplifiers oper-
ating only in the authorized U.S. Amateur Radio
bands and only for Amateur Radio activity. This
limited license cannot be sub-licensed. Use of the cir-
cuit covered by the claims of Patent 4,320,447 with
amplifiers operating on non-Amateur bands or for
non-Amateur use, or the sale of the circuit for any
use, are all expressedly excluded from this license;
grants and terms of such flicenses can be discussed
directly with the patent owner.
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THE SANTEC TRIO

144, 440, and now 220 MHz!

The Santec ST series of handheld trans-
ceivers is now complete! With the intro-
duction of the new $T-220/..P which
covers 220.000 — 224.995 MHz in 5 kHz
steps, Santec brings its unparalleled tech-
nology and quality to a third complete
band. Now you can get it right on three
bands with Santec.

All of the little Santec ST radios are identi-
cal in form and features, varying only in
power output and individual band charac-
teristics. All share: 10 memories with stored
offsets; priority memory scan; 24 hr. format
clock; three output power levels;, wide
band operation; low “quiet time” standby
drain; three modes of bandscan; and a full
two year extended service plan. Now
there are three great handhelds which get
it right the Santec way!

144 440 220
FREQ. COVERAGE 142 — 149.95MHz 440 — 449.975MHz 220 — 224 995MHz
REPEATER OFFSETS = BO0KHE = SMHz £ L.oMHE Distributed by
POWER OUTPUT 3.5W High Option 30 High Ogtion 2.5W High Option Encomm. Inc
" -

2000 Avenue G, Suite 800, Plano, Texas 75074
Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL

PREVENT ONVERTER
e d RS CONVERTERS
HI-TECH GaAs F E'I's by MITSUBISHI VIDEO
E CHES w 5 ACCESSORIES
BUY DIRECT & SAVE
(| 40 CHANNEL
FT el . CONVERTER
Our Isolators FOA0T0X 10 4 GH. 15mm oot . b —— $38 Regul 9
imi FOI2T0Y 11 Mz, LA $19 37 2g C
Ehm“alé ';:Uﬂm e s § Gz LD I 22 e = Tt rauiar 9
equipment ) Advanced Solid State design and cir-
intaracti ::“E::J‘” KON Waw 10,550 fre e 0 cuitry allows you to receive mid &
interac o‘n. e e £49.00 super band channels. Restores pro-
clean up interference, Ty —— gramming to Video Recorders.
curb damaging power line spikes and A5620 0 tor awe it § 785
T : RS621 dual 5 65 36 CHANNEL
lightning burs .".5?,’,’.. s T i — ) REMOTE CONTROL
OPTOELECTROMICS 110 MITSUBISH 400 SEMENS { CABLE CONVERTER
ISO'I ISO]RIOI‘ CW LASER DIDDES, MIGH DUTPUT MLEDS, P'l mTO m_s_ — SBB-DD
= 4 R uusul:m WPOLAR POWER mamsmrs O 90011296 £k
3 isolated sockets; quality spike 14 ] DIAMOND D-56 WIRELESS
suppression; basic protection. . . $76.95 WA 901 Subsute 2SC287, e il e THE ULTIMATE CABLE T.V.
NEC B451S direct replacement 366 CO NVERTER
EADLESS DISK CAPS 100. 220 470,680 10 =
1SO-3 Super-Isolator :.ai'._,m CHP CAPS ey 1w loss VITRAON F7800 e 56 CHANNEL
s m'ﬂ:ud fmk'm; 11595 i A i REMOTE CONTROL
commerecia 1 1 8 A-B type FWSN 1 B sedth 075
pro STI;L:I QHFTTITII-!_I[_NIS [VOLTRONCS) 01 2505 9 Opf 13 =
Axbd ) $139.00
1SO-17 Magnum Isolator ;"m;“,“;:,‘,‘:"”““““""f“_ CRO69 03 358 129
4 quad isolated sockets; suppressor; YA R Ponimp S Y
: | hermo | Send §1 for Complete Catalog
laboratory grade protection. . . 200.95 VISA » MASTERCARD * COD

piRecT VIDEO saLes
&7, Electronic Specialists, Inc. P.O. BOX 1329
171 S. Main St., Box 389, Natick, MA 01780 JEFFERSONVILLE, INDIANA 47130
Toll Free Order Desk 1-800-225-4876 | .D. ROUTE 21 HILLSDALE, NY 12529 CALL
MasterCard, VISA, American Express 518-325-3811 »~ 114 1-812-282-4766

» 132
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Complete 10 ft. satellite
TV system now $1395!

List Price 2595.00 Item No. SAT44321C
Shipped Motor Freight Collect

10 FOOT PARABOLIC

What the system will do:
Receives up to 60 channels of TV direct from satellites to
your home receiver. Movies, sporting events, religious pro-
grams, other TV stations and much more.

What the system includes :

1. A 10 foot parabolic antenna made of reflective metal
bonded with fiberglass. Weather-resistant and virtually
maintenance-free. Comes in 4 sections.

2. Polar mount. Includes azimuth and elevation adjustments
for precise satellite-to-satellite tracking.

3. LNA mount complete with rotor. Enables LNA to be
remotely positioned for horizontal or vertical polarity. Con-
trol console included. Extension tubes, extra.

4. KLM Sky Eye V satellite receiver. Features the latest in
single conversion electronics, a large signal strength
meter, video invert and variable audio subcarrier tuning
(5.5-7.5 MHz). Remotely powered downconverter includ-
ed for mounting near the LNA and dish antenna. Optional
RF modulator available.

5. Amplica low noise amplifier. Rated at 120° K, uncooled.
Takes the weak signals refiected from the dish and brings
them up to a level usable by the downconverter. Uses
GaAs FET fransistors for maximum performance. Powered
through the coax feed line. Cast aluminum, weatherproof

8. Scalor feed homn. Provides 0.5 dB gain improvement - .
over conventional rectangular types. Virtually eliminates ] (O k) =
system noise. N —————" 4.

‘ “‘Build a
Personal
B T00 Earth
““The Station for
Satellit _TV bt Satoliite
‘‘Sate! lite Satellite Satellite
Basics’’ VHS video tape Television’’ TV Reception’” [

Now you can use your VCR to learn all
about satellite TV! This full color VHS
video cassette covers the principles of
satellite TV, equipment and programming.
Running time: 12 min.

Price 79.
49.95 Lo,
Add 1.40 shipping & handiing

Long’s Electronics ="

The handbook that provides all the infor-

mation you'll need to selecting, installing

and troubleshooting a satellite TV system.

onﬁlaina what's up there to see and how
nd it.

8-95 tem No. BOOSATWORLD
Add 1.40 shipping & handling

Shows how to select a site for your
system, choose equipment, as well as
how to build one from scratch. Also
features programming information.
Thorough and well illustrated.

9-95 Item No. BOOTAB1408
Add 1.40 shipping & handling

MAIL ORDERS: 2700 CRESTWOOD BLVD. BIRMINGHAM, AL. 352108SHOWROOM: 3131 4TH AVENUE SOUTH, BIRMINGHAM, AL. 35233
Tell ‘'em you saw it in HAM RADIO!
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Super buys from Long’s!

r

| 2,02, D
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f e e

e

Commeodore 64 personal computer

This Commodore gives you more power and more capabilities Commodore VIC-1701 13 inch color monitor
than any other home computer. It has 64K memory, full size Full color, 13 inch monitor designed for use with the Com-
typewriter-style keyboard and built-in BASIC language. Use it modore 64, VIC-20 and most other personal computers. Of-
for business applications, education, or entertain the whole fers 320 lines of resolution for sharp displays. Built-in amplifier
family with exciting video games. and speaker. Direct video/audio inputs.

249 oo List Price 505.00 Hem No. COME4 299 oo Item No, COMVIC1701
. Add 3.74 shipping & handiing w Add 8.03 shipping & handling

_—— NEW! UNIDEN CR-2021
————— world band radio

% In addition to standard AM/FM reception,
%--..._____ the CR-2021 has longwave/shortwave
—_—— capability. Enjoy broadcast from over

100 capitals worldwide. Tune in ships at
sea, aircraft, police and ham operators.
Also operates on SSB and CW. Features
one touch memory tuning, LCD readout,
automatic channel search and micro pro-
cessor. Dual power AC or DC for both

table top and portable use.
List Price 209.95

249 95 Item No. UNICR2021
| ] Add 2.37 shipping & handiing

KENWOOD TM-201A ultra-compact
2 meter FM mobile transceiver \
Kenwood has broken the size barrier with this handsome new mobile unit! It
measures only 5.6"x 1.6"x 7.2" yet features 25 watts of FM power, dual digital 3 3 2.95
VFO's, 5 memories with memory scan and a highly visible yellow LED frequency

display. It covers 142-149 MHz and may be programmed to scan only a portion of

the 2 meter band. Also included is a 16-key autopatch mic with up/down control List Price 369.95 ltem No. KENTM201
and a high quality external speaker. Power requirement: 13.8V DC. Add 2.98 shipping & handling

Tiree 1°: 800 633- 3410

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
More Details? CHECK —OFF Page 110 + 161 September 1983 39



COMPLETE READY-TO-USE SYSTEMS

ATV TRANSMITTER/CONVERTER
= $399

,‘ PR o ( * High resolution and color video
~ -~ f* __— % 10 watts output
Broadcast standard sound
TC-1 #* Tunable downconverter and preamp

Connect to the antenna terminals of any TV set, add a good
450 MHz antenna, a camera and there you are . . . Show the
shack, home movies, computer games, video tapes, etc.

$80 . 585.00 ppd

1o drive PAS
ystal design

t1alk 'J pCk Wil H
Fapnics
B0 mw oulpu

..1’-41 25 MH;
IIUIIIII!I $110.00 ppd

. $45.00 ppa

TIAS 4 E:l:nmf Mouulamr

and rnur
Iu. resist
Twe i YHF antenna

n I\-hll

1;-.I ( ap luner M
Requirgs 12 I- Nd
Exmsonsl bipolar preamp
{ aunﬁ $59.00 ppd
Supersen VC 2G with GaAs Fet preamp (.5 dB
NF) ant. mount $79.00 ppd

Let P.C. put you on the air and SAVE!
All four modules —

Complete System price $235.00
SAVE $27.00 over price if purchased individually

TVC-4L extra low-nmse version ... $H5 .. $99 delivered in USA

P.C. ELECT RON |CS 2522 Paxson Lane

Tom WEORG

ATV DOWNGONVERTER U

e\

For those whi
of you

before
the T
ice se 5

dem ng a buddy

interested_Jys ” antenna and a TV
sel lune 3, or 4 and plug in to
117 volts ¢ 39 6

FMAS numn Subcarrier Gaue:amr 529 UD ppd

108

PAS ‘|CI WaIlMV Puwer Amplllm( $89.00 ppd

Call or write for our complete catalog of specifications, station setup diagrams
and optional accessories which include. antennas, modulators, test generators
cameras and much, much more. See Ch, 14 1983 ARRL Handbook

TERMS: VISA or MASTERCARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Charge orders normally shipped within 24
hours. Personal checks must clear tirst

(213) 447-4565

Maryann WB6YSS Arcadia, California 91006

ONLY Vector kits contain:
® Positive photo-resist coated AND uncoated copper laminate—no

messy photo-reversal—no spraying, dipping, or baking.
® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all,
® 1:1 circuit art rub transfers—IC sets, pads, lines, connectors,
symbols, letters, and numbers.
® Everything included —just add water and sunlamp or bright sunshine,
@ Liquid etchant and developer—no dry chemical mixing problems.

AN
® Process choices—make circuit on copper and etch for 1 card.
Make circuit on film, expose, develop and etch for 1 or many cards.

2
I" ART +fi,hr +L$J“ +

AIDS

¢ < card == etchant

22X A-1 kit makes 7 PC cards, $46.41, 32X-1 starter kit makes 2 caros, 318.24
If not avallable locally tactory u'th incluoe $3.00 snipping, U.S. only
Prices subject to change without notice

developer

& stchant == ! Of many PC's

= IPC

STUMPED FOR A GIFT IDEA?

I.D. BADGES

No ham should be without an | D badge
It's just the thing for club meetings. con
ventions, and gel-logethers, and you have
a wide choice ol colors. Have your name
and call engraved in either standard or
script type on one of these plastic fami
nated |.D. badges. Wear it with prige!
Available in the following color combina

tions (badge/lettering): white/red, woodgrain/white, biue/white
while/ black, yellow/Dblue
metallic silver/black

UID engraved | D. Badge

red/white, green/white, metallic gold/black
: g

$2.50
HERE'S A GIFT IDEA!

How about an attractive BASE-
BALL style cap that has name
and call on it. It's the perfect
way 10 keep eyes shaded during
Field Day, it gives a jaunty air
when worn at Hamiests and it Is
a great help lor Inegnds who have
never met 10 spol names and
calls for easy recognition. Greal
for birthdays. anniversaries, spe-
cial days, whalever occasion you want it to be. Hats come in the following
colors. GOLD, BLUE, RED, KELLY GREEN Piease send call and name (max

imum & letlers per ling)
|UFBC-81 $5.00
REGULAR PRICE HAT AND BADGE $7.50 + SHIPPING
SPECIAL $6.49

SAVE $1.00

Please enclose $1 to cover shipping and handling

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048

v 142

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342

(603) 878-1441

v 193
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ham radio

TECHNIQUES /. 57+

Just about the time you are reading
this column, the summer static level
should be dropping off and the low
frequency DX bands should be com-
ing back to life. Low frequency DX
conditions should improve during the
next few years as the sunspot count
continues to drop. This means that
the 160 meter band will be a good
performer for a number of years.
Some Amateurs have stuck to 160
meters, year in and year out, but
many of the newer Amateurs are not
yet aware of the DX possibilities of
this band.

A majority of the new transceivers
have incorporated the 160 meter
band and the 1983-84 winter season
promises to be a good one for this
venerable Amateur band, with a high
level of activity.

the 1983/84 DX season
on 160 meters

The number one DX operator on
160 meters is Stew Perry, W1BB,
who has been active in that portion of
the spectrum since 1920! (See figs. 1

fig. 1. Stew Perry, W1BB, on the alert for
160 meter DX in 1920. Transmitter is a
single tube oscillator, modulated for a-m
phone. Running 35 watts, Stew quickly
discovered the thrill of working DX.

fig. 2. The 160-meter flat-top antenna of
W1BB in 1920. This was a Marconi affair,
working against a good ground. Even in
the 1920's, Steve was an old-timer, since
he'd been licensed since 1912. (He's now
celebrating his 71st year on the air!)

and 2.) | asked Stew what he thought
about the forthcoming season and
this is what he said:

While I've not been very active
recently, I've made a few good con-
tacts this year (4X4NJ-Israel,
PY1ARS-Brazil, and others). | think
conditions seem quite sound and feel
“right"’ for a good season. In spite of
some changes, it still is the “gentle-
man's band’’, where folks are friendly
and cooperative, without so much
push and shove!

By its nature, you're forced to
work DX the hard way, at all hours of
the day and night for world cover-

age. Sunset and sunrise (local time)
are excellent periods, full of good DX
surprises.

As far as antennas for the “top
band,” the best receiving and
transmitting antennas are required
for top results, but you will be sur-
prised what can be done with a sim-
ple inverted-L Marconi, or a Sloper
with a good ground system.

Come on down to 160 and meet
some fine guys.

FCC rules and regulations

A collection of the FCC rules and
regulations governing ham radio fills
a thick notebook! Is it all worth the ef-
fort? Let’s return again to the simple
regulations of the Federal Radio
Commission of 1927 (fig.3). Think of
how many problems these simple
rules would solve. As a famous phi-
losopher once said, ‘| have seen the
past, and it works!"’

horizontal versus
vertical antennas

I am still getting mail on my com-
ments concerning horizontal versus
vertical polarization for simple high
frequency antennas (October, 1982,
and April, 1983). A recent letter from
my friend Win Wagener, W6VQD,
says, in part:

Too many people discuss the pros
and cons of polarization without a
good understanding of what is in-
volved. It is not a simple question of
which is better, a vertical or a hori-
zontal antenna; but a need to consid-
er the full environment of the anten-
na system.

Too many articles on the effect of
the surface of the earth in the vicinity
of an antenna assume a perfectly
conducting and flat surface for the
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Ootober 28, 1927,

Supervieors of Radio and Others Concerned:

For your information and guidance the Federal Radio Commission has
estublished the following regulations governing the licensing and operation
of amateur radio stations;

Amateur radio stations are authorized for communication only with sim—
ilarly licensed stations and on wavelengths or frequencies within the follow—

ing bands:

Kilocyoles Meters Kilo