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The IC-745 Is a fuil fea-
tured, high performance HF
base station transceiver
with a 100dB dynamic range
receiver. PLUS features
usually found only in more
expensive units.

— e e —

Compare these exceptional

Standard Features:

¢ 100KHz - 30MHz Receiver

* 100 Watt RF output / 100%
Duty Cycle

¢ Passband Tuning AND IF
Shift

¢ Adjustable Noise Blanker
(width and level)

* Adjustable AGC

¢ Receiver Preamp

® 16 wnable Memories with
lithium battery backup
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High Performance

* Wide selection of filters and

filter combinations {opt.]
& Continuously adju
transmit
* 10Hz/50Hz/1KHz Tuning
rates with IMHz band steps
* IC-HMI2 Microphone with
Up/Down Scan

Qther Standard Features.
Included as standard are many
of the feam:;sd rrhr;::tn a:ikded for
by experien dio
operators: dual VFO's, RF
speech compressor, tunable
notch fiiter, program band
scan, memory scan, alFmode
squeich and VOX.

IF SHIFT/ MAT IF B =RT

INCREMENTAL
THUNING
RECEIVT  TRANSMIT

VFO
_A/B

General Coverage
Heceiver

Maximum Flexibi lity

Options. Internal IC-P535
power supply, external IC-PSI5
or IC-PS30 system supply.
IC-SM8 two-cable desk mic,
EX241 marker, EX242 FM
module, EX243 electronic
keyer, IC-SM6 desk mic, and
a variety of filters.

-6dB Center
Fliter Width = Freq. MHz
FL45 500 Hz 9.000
FL54 270 Hz 9.000
FL44A 21KHz 0455
FL52A 500 Hz 0455
FLS3A 250 Hz

0455

The IC-745 isthe only trans-
ceiver today that has so much
flexibility at a suprisingly low

price...see It at your local

ICOM dealer.

First in Co?hmunlcatlons

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or abligation. Al ICOM radios significantly exceed FCC regulations limiting spurious emissions 745185



SUPERIOR GRADE
GENERAL COVERAGE
RECEIVER

Regular $799

SALE! $629-95

i $599 95

220 MHz's BEST BUY!
REGULAR $449

SALE! s299.95

LIMITED QUANTITIES
THIS F'FHCE

ICOMI iC- mm

[€5) ICON‘I’]

HAND-HELDS
.

IC-02AT IC-2AT IC-3AT
IC-04AT IC-4AT

AT GREAT LOW
LOW PRICES

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCEIVERS

LATEST
@IICOM EDITION

IC-3200A DUAL BANDER

COVERS BOTH 2 METERS
and 70CM

CALL FOR

LOW,
LOW

PERSONALIZED SERVICE
m"mm
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IIH;!H, HEIPE Dakland
BOB, KTADH Phoanix
GLENKN, KEMA San Disgo

TOLL FREE PHONE INCLUDING ALASKA AND HAWAL
e paihasme  ~ALIF. AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME.

;@

s v it smaies s s . STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.

h"\-..-' (
ANAHEIM, CA 92801
2620 W. La Palma,

(714) 761-3033, (213) 860-2040,
Between Disneyland & Knotts Berry Farm

BURLINGAME, CA 94010
990 Howard Ave.,
(415) 342-5757,

5 miles south on 101 from San Fran. Airport.

OAKLAND, CA 954809
2811 Telegraph Ave.,
(415) 451-5757,

Highway 24 Downtown. Left 27th off-ramp.

PHOENIX, AZ 85015
1702 W, Camelback Road,
(602) 242-3515,

East of Highway 17.
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SAN DIEGO, CA 92123
5375 Kearny Villa Road,
(619) 560-4900,

Highway 163 and Clairemont Mesa Bivd

VAN NUYS, CA 91401
6265 Sepulveda Bivd.,
(818) 988-2212

San Diego Freeway at Victory Boulevard

EAMTROMICS = BHGMNAL ONE »STONER-TEMPO-TEN-TE(
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THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

* A patch should work with any
radio. AM, FM, ACSB, relay
switched or synthesized.

* Patch performance should not
be dependent on the T/R speed
of your radio.

* Your patch should sound just
like your home phone.

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

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

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

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

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

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

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

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

e A patch should have MOV
lightning protectors.

* Your patch should be made in
the USA where consultation
and factory service are immed-
iately available.

ONLY
PRIVATE PATCH llI
GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

AY

1 ‘!I

* PRIVATE PATCH lii

- SIMPLEX SEMI-DUPLEX INTERCONNECT

=
W

With an ¢
powerful personal phone pat
simplex, repeater aided sim
repeater). That's nght
PRIVATE PATCH Il d
features whicl

models.

nazingly low pric

With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

No hassles with busy signals! If you call a number that is busy, just put your MIC down
and relax. PRIVATE PATCH Il will disconnect automatically.

The new CW ID keeps you completely informed as to patch status. ID occurs when you
access and again when you disconnect. ID is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW ID chip is free.

PRIVATE PATCH lll does not interfere with the normal use of your base radio. A new
audio pre-amp permits audio take off before the VOL. control. As a result, the VOL. and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH lll to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do

not have to dial “I"” first. A secret five digit code disables the toll restrict for one toll call.
Re-arm is automatic.

Additional new features: MOV lightning protection — Three digit access code (eg.*93)
— Spare relay position on board — Plus former features: 3/6 minute timeout timer —

Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.

Options: Warranty? Yes, one full year!
FCC approved coupler
12 VDC or 230 VAC power DEALERS
AMATEUR ELECTRONIC SUPPLY JUNS ELECTRONICS

Milwaukee WI, Wickliffe Oh,
Orlando FL, Clearwater FL,
Las Vegas NV

Culver City CA, Reno NV
MIAMI RADIO CENTER CORP.

Miami FL
COLES COMMUNICATIONS
- MIKES ELECTRONICS
San Antonio TX Ft. Lauderdale, Miami FL
ERICKSON COMMUNICATIONS
N&G DISTRIBUTING CORP.
Chicago IL Miami FL
HAM RADIO OUTLET
P INEERING
Anaheim CA, Burlingame CA, Aﬂu
Dakland CA, Phoenix AZ.
San Diego CA, Van Nuys CA THE HAM STATION
HENRY Evansvilie IN
Los Angeles CA, Anaheim CA,  CANADA:
Butier MO DOLLARD ELECTRONICS
Vancouver, BC
=/ 2 CONNECT  (213) 373-6803
A=y = SYSTEMS

INCORPORATED 23731 Madison St., Torrance, CA 90505
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““*Just Leave Me Here To Die!”’

In June, 1985, two VHF contesters trudged 4200 feet to the
top of Slide Mountain. Fifty-pound packs, wet weather, and
pernicious porcupines were simply a part of the fun.

Toss Out Your Tubes!
Replace them with high-performance FETs—OA4KO shows
e d B oo IR AT e g i e R OA4KO/YVS

Improve Your Audio Report

Are you tired of lying to your fellow amateur? Try the QRI
signal reporting system. Let him know what he really sounds
LRBOBD L0 i ote 0 o D s vl et (O e [ P L S A Al 4 Dl W20ZH

Conjure an Rf Genie
/3's Weekend Special: A 3-22-MHz signal generator/i-f align-
er you can build in undertwo hours. ............ K1BQT

Operate OSCAR on 10 Meters?
It's a snap—all you need is this versatile satellite converter!
.......................................... . W6IOJ

A Gentleman’s Antenna
The solution to an age-old problem: How do you fit a 160m
WIre: ORI /A0 IO oo bt staisloral e mms. bress i Somiis WAA4BLC

Probe the Unknown
Looking for an easy way to measure rf? Use the “electric
pen,” a no-load active probe with real flair! . ... ... Bailey

It’s a Dangerous Obsession

Growing up and learning about electronics is like driving a
car before you can reach the brake pedal. KB4YJ tells how
e INVOCH INIOUCIR M) i e v re 2 hh 6 e s e boatd e d o . KB4YJ

Convert and Converse
Transform your C-64 Basic programs info Hamtext-readable
SOORISNHCE BHBS. ... oo e s siiie b WBQAOU, WDQADZ
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H AT? News from the Publisher

Although you won't really realize it, from a printing standpoint this is the first page since our STS9
issue (March, 1984) that has been late. Mexico earthquake at 7.8. XEs going crazy, especially in Mexico
City, successfully getting on the air. Shades of Managua. We will have a full report next month. By the
way, unless you've been in a similar wrong place at the wrong time, you have no idea what terror feels
like as the earth rolls beneath, underneath your feet.

The reason | held this page in abeyance was to be able to report, hopefully, that the FCC had done
something about PRB-1. They did. The gist of it is that local ordinances regarding amateur ra-
dio—especially antennas—may now be preempted by the Commission through due process. Another
way to put it is this: state and other jurisdictions “must reasonably accommodate amateur communica-
tions and represent the minimum practicable regulation to accomplish the purpose of the local author-
ity.” Why did we get this done? Because thousands of you wrote letters.

Notes:

1. When was the last time you wrote to your Representative and Senators about amateur radio? Sit
down, do it, spend 66 cents in postage, absorb the cost of pencils/ipens, paper, and envelopes yourself,
but do it! Barry KTUGA does the best he can to help us, but he can only do in Congress what other
Senators and Representatives tell him their constituents want, You don’t have to say, *'| support such-
and-such bill." All you need to say is, | support amateur radio and won’'t vote for you until you tell me
you do."”

2. My random calls went out to readers this month in Indiana and Oregon. While we're at it, | should
explain in more detail my reference last month to a callee overseas who said, '"No, wrong number!™ I've
gotten letters and calls about it. Simply put, this ham who wants to share lives in a place where political
and military turmoil has suddenly surfaced. The person ended up on the wrong side of the fence in the
nation, and that's why | knew, by his voice, that something was wrong. Moral: You can't even begin to
know what some of our overseas friends go through, nor the danger they sometimes find themselves in.

3. What was Wayne's 25th Anniversary present? Well. . .even though CW Communications/Peterbor-
ough (73) and Wayne Green Enterprises (W2NSD) are totally separate divisions of CW Communications,
Incorporated. . .sometimes you gel lucky. One night last late winter, | happened to be in one of our other
buildings on the other side of town when a CWCP employee who knew me asked what to do with a box
of film found in the rafters after remodeling. This was technically CWCP’s property but obviously Wayne's
personal stuff, so what do | do? | examined it. Here was Wayne's history, in the 50s and 60s, in home
16mm movies. , .reel after reel,

Eventually, | asked trusted people who have known Wayne for some time whether they thought giving
him a great gift was worth more than having him know his privacy had been breached. The answer was
yes. As a result, four of us put together an hour-and-a-half VHS videotape.

4. Our Silver Eagle awards last month have brought me great grief, not to mention one possible lawsuit.
People say, “Where was | in the 987 Where was | in the 377" Give me a break, | say, because we can't
recognize everyone. For your information, though, #26 was Jim Kyle KS5JKX {1960s) and #27 was Susan

Philbrick (1975-Present). | think I'll sneak them Eagles anyway. They are as much 25-year ali-stars as
anyone else,

/6W

73 for Radio Amateurs is a member of the CW Communications/inc. group, the
world's largest publisher of computer-related information. The group publishes

57 computer publications in more than 20 major countries. Nine million people

read one or more of the group’s publications each month. Members of the group
include: Argentina’s Computerworid/Argentina; Asia's The Asian Computerworld; Australia’s Computerworid Ausiralia,
Australian PC World, Macworld and Directories; Brazil's DataNews and MicroMundo; China’s China Computerworid: Den-
mark's Computerworid/Danmark, PC Worid and RUN (Commodore); Finland's Mikro; France's Le Monde Informatigue,
Golden (Apple), OPC (IBM) and Distributique; Germany's Computerwoche, Microcomputerwelt, PC Well, SoftwareMarki,
CW Edition/Seminar, Computer Business, RUN and Apple's; Italy's Computerworid Italia and PC Magazine; Japan's Com-
puterworid Japan, Mexico's Computerworid/Mexico and CompuMundo; The Netherland's Computerworid Benelux and PC
Worid Benelux; Norway's Computerworld Norge, PC World and RUN (Commodore); Saudi Arabla's Saudi Computerworld;
Spain's Computerworld Espana, Microsistemas/PC World, Commodore Worid; Sweden's ComputerSweden, Mikrodatorn
and Svenska PC; the UK's Computer Management, Computer News, PC Business World and Computer Business Europe;
Venezuela's Computerworld Venezuela; the US's Computerworld, Hot CoCo, inCider, Infoworid, MacWorld, Micro Market-
world, PC World, RUN, 73, 80 Micro, Focus Publications and On Communications.
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KENWOOQOD

pacesetter in Amateur radio

“Dual-Band’ Leader!

TW-4000A

2-m/70-cm FM transceiver.

The first is still the best! The original
FM “Dual Bander’ TW-4000A delivers
25 watts output on both VHF and
UHF in a single compact package.

* 2 mand 70 cm FM in a compact
package.
Covers the 2 m band (142.000-148.995
MHz), including certain MARS and CAP
frequencies, plus the 70 cm FM band
(440.000-449.995 MHz), all in a single
compact package. Only 6-3/8 (161)W
x 2-3/8 (60)H x 8-9/16 (217)D inches
(mm), and 4.4 Ibs. (2.0 kg.).

e Single-function keys allow easy
operation

e Large, easy-to-read LCD display.
A green, multi-function back-lighted
LCD display for better visibility. Indi-
cates frequency, memory channel,
repeater offset, “S” or “RF” level, VFO
A/B, scan, busy, and "ON AIR! Dimmer
switch.

* Front panel illumination.

* 10 memories with offset recall and
lithium battery backup.
Stores frequency, band, and repeater
offset. Memory O stores receive and

may be reversed by pressing either the
“UP" or "DOWN" buttons on the
microphone,

e Priority watch function.
Unit switches to memory 1 for 1 second
every 10 seconds, to monitor the actiy-
ity on the priority channel.

* Common channel scan.
Memories 8 and 9 are alternately
scanned every 5 seconds. Either chan-
nel may be recalled instantly.

=l & Y-t T
® Hi1an DVET I

transmit frequencies independently for
odd repeater ofisets, or cross-band
(2 m/70 cm) operation,

nance receivel
transmitter
GaAs FET RF amplifiers on both 2 m
and 70 cm, high performance mono-
. lithic crystal filters in the 1st IF section,
provide high receive sensiivity and
excellent dynamic range. The high
reliability RF power modules assure
clean and dependable transmissions
on either band.
Optional “voict 1thesize
Installs inside the TW-4000A. Voice
announces frequency, band, VFO A or
B, repeater offset, and memory channel
numper

n o - 2 i T el
> }\':..‘I'..l.{'..\."':-r Ilull:ll"l-.-u.\,_-'lib-":\.ll -"":'*I-I.l\.

* Rugged die-cast chassis

* [wO separate antenna ports
Use of separate antennas is recom-
mended. This simplifies antenna
matching and minimizes l0ss. However,
mobile installations may require a
single antenna. The optional MA-4000
dual band mobile antenna comes with
an external dupiexer. .

= T
= |

channel lock-out.
Programmable to scan all memories, or
only 2 m or 70 cm memaories. Also may
be programmed to skip channels.

* Band scan in selected 1-MH2
segments.
Scans within the chosen 1-MHz seg-
ment (i.e., 144.000-144.995 or 440.000-
440.995, etc.). The scanning direction

=i

More TW-4000A information
is available from authornzed

Kenwood dealers.

SHl__KENWOOD

r

Optional accessories:
* V/S-1 voice synthesizer
» TU-4C two-frequency CTCSS tone encoder
* PS-430 DC power supply
* KPS-7A fixed station power supply
* MA-4000 dual band mobile antenna with

duplexer
* SP-40 compact mobile speaker
» SP-50 mobile speaker

o " a P P e o wrpiladvia Ffrr ol
LComplete service manuails are avanabie ror ai
Specifications and

Antenna mag mount is nol Kernw

prices are subject to char

o0d suppliea

FM DUAL BANDER

Tno-Kenwood lransceinvers and most acCcessones

TW-4000A !

S __‘Q‘[’

[k
- AF
A L

» MC-42 UP/DOWN microphone
* MC-55 8-pin mobile mic. with time-out timer
» SW-100B SWR/power meter

» SW-200B SWR/power meter

» SWT-1/SWT-2 2 m/70 cm antenna tuners

e PG-3A noise filter

* MB-4000 extra mounting bracket

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Calilormia 90220

nge without notice or obligation



Have you been lrawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel Wthh
provides the complete interface between the - s
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard | |
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel.

Other features include CMOS circuitry for low power consumption, non-volatile
memory to retain programming if power loss occurs, immunity to falsing, pro-
grammable security code and much more. The TP-38 is backed by our legendary
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

COMMUNICATIONS SPECIALISTS, INC. @}

A 426 West Taft Avenue + Orange, CA 92665-4296
Local (714) 998-3021 - FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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EDITED BY PERRY DONHAM KW10

50 Already?

KING HUSSEIN JY1 turns 50 this month,
and a two-week celebration has been
planned by the Royal Jordanian Radio Am-
ateur Soclety. All Jordanian hams will sign
with special prefix JY50 from November 7
to November 21, 1985. Prince Raad Bin
Zeid, Chairman of the Royal Society, said,
“We decided on a two-week period be-
cause propagation has been so bad. With
a little luck, JY50 stations should be able
to work inte most call areas in the world
during the two-week window.” The King,
using the call JY50, will join the 50 active
Jordanian hams on 160 through 10 meters,
all modes, and on OSCAR 10. A commem-
orative certificate will be given to Euro-
pean amateurs working 10 JY50 stations;
non-European hams must contact 5 to
qualify. Send a copy of your log (no QSLs
are required) and 10 IRCs or $5.00 to the
Royal Jordanian Radio Amateur Society,
JY50 Celebration, PO Box 2353, Amman,
Jordan.

Take 3

HAMS IN SPACE—AGAIN! As first re-
ported in 73 last July, two German and
one Dutch amateur will fly aboard the shut-
tle Columbia, marking the second ham-in-
space mission this year. Special call
DPOSL will be used on board Spacelab dur-
ing the seven-day flight by Dr. Ernst Mes-
serschmid DG2KM, Dr. Reinhard Furrer
DD6CF, and Wubbo Ockles PE1LFO. The
launch is set for October 30, 1985; ham op-
eration is expected to begin on the third
day and continue until twelve hours before
touchdown. One important difference that
sets this wholly-European mission apart
from American ham-in-space efforts is the
equipment to be used. Most significant is
the fact that the antennas will be mounted
on the outside of the spacecraft (rather
than “making do' with a window-mounted
strip). Since the Germans own the flight
(NASA is merely providing transportation),
the problem of modifying Spacelab to ac-
commodate ham antennas was solved in
the planning stages. The transceiver being
carried aboard also is quite different from
its American counterpart. Built by the Rob-
ert Bosch Company, the rig operates in a
mode similar to AMSAT-OSCAR 10 mode
B, receiving on 437 MHz and transmitting
on 145 MHz. Six uplink and four downlink
channels are available to the astronauts.
The channels are: Ch. 0, 437.125 up,
145.450 down: Ch. 1, 437.175 up, 145.475
down; Ch. 2, 437.225 up, 145.550 down; Ch.
3, 437.275 up, 145.575 down; Ch. 4, 437.325

up; Ch. 5, 437.375 up. Uplink and downlink
channels may be selected independently.
For example, pair 0/3 would be 145450
down and 437.275 up. The default pair, cov-
ering the bulk of communications during
the flight, will be 3/3, or 145,575 down,
437.275 up. If the pileups get out of hand,
expect the crew to change their receive fre-
quency at random. Repeater owners
whose machines have an output in the
range 145.45-145.50 MHz should consider
suspending operation during the flight to
avoid interference to DPOSL. Two beacon
types will be used: The first is a standard
beacon signing DPOSL. The second bea-
con will transmit “CQ DE DPOSL RECORD
ON TAPE K,” followed by a one-minute pe-
riod during which calls to the shuttlie will
be recorded. The Deutscher Amateur Ra-
dio Club (DARC) will evaluate the tape after
the mission and confirm calls heard with a
special QSL. There have been rumors to
the effect that the three hams will be tak-
ing HF equipment on board, specifically
10- or 15-meter SSB gear, in order to study
HF propagation conditions from space.
Your best source of up-to-date information
will be the 73 RBBS at (603)-924-9809.

Hello, Test

IT'S CONTEST SEASON again. Time to
gear up for Sweepstakes, the EME compe-
titions, and of course the annual 73 World
SSB Championships in January. You'll find
the results of the 1985 40-meter contest in
this issue, along with dates and times for
the 1986 tests and a sample log sheet.
Also, note this important change: There is
a new central address to obtain rules and
entry forms from. Send an SASE to Con-
test Rules and Forms, Billy Maddox
KABJJKI/3, 1162 Bayview Vista Drive, An-
napolis MD 21401.

Fine With Me

THE FCC IS busily handing out fines for
illegal operation. In Philadelphia, fines to-
talling $900 were levied on Joseph Rober-
son for operating a CB radio in excess of
the legal output limit of 4 Watts. Numer-
ous TVI complaints from neighbors
caused FCC engineers to look into the
matter. Interestingly, Roberson has re-
fused to allow his CB station to be in-
spected. Also in Philly, Harry Jackson was
fined $750 for interfering with local televi-
sion reception for a period of about 6
months. The FCC says that Jackson’s CB
radio was operating at 47 Watts output. In
Michigan, two individuals had criminal

complaints filed against them for alleg-
edly making illegal amateur-radio trans-
missions. Glenn Barrick and Richard
Szabo, if convicted of violation of Federal
law, could face a maximum sentence of
one year in prison and a $10,000 fine for
deliberately interfering with amateur com-
munications. Clinton Berger of Ridgetop,
Tennessee, has been issued a fine of
$1,000. Berger, located by the FCC’s HF di-
rection-finding network, is accused of ille-
gal operation near 6930 kHz. This
frequency is a hangout for the so-called
“Oscar Group,'" a net of ne'er-do-wells that
the FCC is trying to shut down. Commis-
sion enforcement officers are also looking
at "Oscar Group' activity in Indianapolis
and San Francisco.

They CARE

A NATIONAL VEC GROUP was formed as
a result of an informal meeting of sixteen
VECs in Gettysburg, Pennsylvania. The Co-
ordinators were present for an all-day ses-
sion with the FCC which essentially
completed the transfer of amateur licens-
ing into the hands of the volunteer force.
As is often the case, a Friday-night “wind-
down" meeting produced the most con-
crete results—a formal organization of
Volunteer Examiner Coordinators known
as CARE (Coalition of Amateur Radio Ex-
aminers). CARE will address the special
problems of VECs such as universal
accreditation of Volunteer Examiners, de-
veloping a common exam pool, and closer
cooperation in examination scheduling.
Officers picked at the meeting were Joe In-
gram K400V, President, Alex Magocsi
WB2MGB, First Vice-President, Fred Maia
W5YI1, Vice-President, Jim Georgias
WSJUG, Executive Vice-President, and
Gordon Girton WENLG, Secretary/Trea-
surer. Membership in CARE is open to any
FCC-accredited VEC, and to any individual
Volunteer Examiner. You can get complete
information about CARE by contacting Joe
Schroeder W3JUV, Box 406, Glenview IL
60025.

Trivia

DID YOU KNOW that the very first man in
space was a ham? It was April of 1961,
cosmonaut Yuri Gagarin UA1LO made a
complete orbit of the planet in a trip that
lasted a little under two hours. Did Yuri
think about amateur radio as he circled in
his tiny Vostok capsule? Perhaps so. It is
interesting to take note of other “firsts”
logged by the Soviets in space: the first or-
bital flight exceeding 24 hours in duration,
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first flight by a crew not wearing pressure
suits, first woman in space (in 1963—it
would be another 20 years before the first
US woman would fly), and the first space
walk. Oh, yes, and the first amateur-radio
satellite to be launched through the gar-
bage disposal of an orbiting space sta-
tion! And speaking of satellites,
congratulations to Tom Clark W3IWI who
was honored by AMSAT at the 1985 Cen-
tral States VHF Conference in Tulsa. Tom
spent four tough years as president of AM-
SAT. Those four years saw the cata-
strophic loss of the first Phase-3 satellite
in the Indian Ocean, and the subsequent
success of its replacement, AMSAT-OS-
CAR 10. In recognition of his extraordinary
contribution to the amateur satellite pro-
gram, Tom was given the title President
Emeritus of AMSAT. Well-earned, we think.

Mixed Groups

“YES AND NO” s the word from the FCC
regarding Advanced-class amateurs ad-
ministering 13-wpm code tests. Fred Maia
W5YI had asked the Commission to review
an earlier Order which dismissed a peti-
tion containing changes to the volunteer
examination program, including a provi-
sion allowing Advanced ticket holders to
give the 13-wpm test to General-class as-
pirants. In dismissing the entire petition,
Maia held, the FCC acted contrary to the
law. Specifically, Fred claimed that Ad-
vanced hams are in fact legally able to
give the exam, and that allowing them to
do so would greatly increase the availabil-
ity of volunteer examinations. The Com-
mission’s decision? “Upon further review,
we agree. The statute states that the stan-
dard to be applied is whether the examiner
Is of a higher class than the class for
which the examination is being con-
ducted.” But, “It appears that the amateur
community has risen to the challenge. ..
to administer examinations to over 4,000
applicants each month. This is 50% above
the rate. . .under the previous system and
we feel that these volunteers are only be-
ginning to achieve maximum efficiency.
Therefore, we will continue to accept the
voluntary services of only Amateur Extra
operators for administration of Element
1(B) for the General Class license at this
time.” Yes, and no.

Leaky Lines?

HAMS EXPERIENCING INTERFERENCE
from leaky cable-television lines can learn
a lesson from the Chautauqua County-
wide Repeater Association (NY). Com-
plaints to the New York State Commission
on Cable Television resulted in two cable
operators voluntarily cleaning up their sys-
tems. A third company, however, was
forced by the Commission to take appro-
priate actions to resolve the problem.
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Leakage from this company’s lines was so
severe that the only solution, short of dis-
continuing service, was to begin a mas-
sive rebuild of the entire distribution
system! Part of the evidence submitted by
the CCRA was a map pinpointing leaks
along the line, complete with measure-
ments. A total of 113 rf leaks were identi-
fied in a small portion of the cable system,
ranging from 24 to 4,575 microvolts per
meter (the allowable limit set by the FCC
is 20 microvolts per meter). The cable op-
erator denied any leaks and stated, “. . .we
have no signal leakage that would exceed
FCC regulations.” The CCRA is offering in-
terested hams copies of their complaint
letters and information on how they made
leakage measurements—send $1.00 to
cover postage to the Chautauqua County-
wide Repeater Association, PO Box 186,
Westfield NY 14787-0186.

Good Buddies

CB-TO-TEN conversions seem to be the
“in” thing these days! Lately our mail
room has been flooded with letters re-
questing information on how to convert
CBs to 10-meter service, and the office
telephone has become a “conversion hot-
line.” It seems that a number of surplus
dealers are unloading Hy-Gain CB boards
at bargain prices and mentioning that 73
would be happy to provide all of the con-
version details. And the hams who already
have old CBs are dusting them off. So
here's the deal: We've put together a list of
all of the CB-to-10 articles that have ap-
peared in 73 (there are about thirty). Send
us an SASE and we'll send you the list.
Pick the article you'd like to see and send
another SASE, and we'll send you a copy
of the article. Now, we usually get a fistful
of dollars for reprints, but if you won't tell,
we won't tell! Send your SASE to 73 Mag-
azine, Editorial Offices, 80 Pine Street, Pe-
terborough NH 03458, Attn: CB-to-10.

Packet Panic!

PACKET RADIO is experiencing a tremen-
dous growth surge here in the States and
abroad. On the West Coast, Ron Raikes
WABDED has developed a program which
replaces the software in a TAPR-l TNC. The
new code is smaller and is designed to al-
low simultaneous connections to four sta-
tions. It also provides routing information
on incoming packets, eliminating the need
to use the pesky TRACE mode when decid-
ing on a connect path. On the East Coast,
high-speed UHF linking between Packet
Bulletin Board Stations (PBBSs) is moving
ahead at a rapid pace. Overseas hams are
embracing packet radio, and PBBSs
designed by Hank Oredson WORLI are
springing up on HF, providing local 2-meter
groups access to the international packet
community. The price of packet has
dropped dramatically in the past few

months with the introduction of the Kan-
tronics Packet Communicator and the AEA
PK-64 (both retail for around $200), and
every day sees another group of first-time
packeteers on the local circuits. Auto-
matic mail forwarding has become com-
monplace—a message filed in New
England can arrive at its destination in Cal-
ifornia in under an hour. How long will it be
before the National Traffic System is re-
placed? Of course, packet radio is just one
of the varied modes of communication we
amateurs enjoy, and it will never oust CW
or SSB, but it /s the most exciting thing to
happen to ham radio since the audion!

Beacon Begins

A NEW TEN-METER BEACON is on the air
from Thomasville, Georgia. John Mahagan
WBA4JHS is conducting a propagation
study in which the height of the transmit-
ting antenna is varied. The beacon runs 7
Watts on 28.253 MHz. Send reception re-
ports to John Mahagan WB4JHS, 220 Cov-
ington Avenue Apt. 73, Thomasville GA
31792.

SARSAT Search

HAMS IN WESTCHESTER COUNTY NY
were scrambled into action when Sal La-
gonia N2EQM, Director of Emergency Ser-
vices for the Westchester Civil Air Patrol,
received word that an ELT (Emergency Lo-
cater Transmitter) had been activated in
his area. An ELT is a device that is turned
on automatically when an aircraft
crashes—the signal from it is picked up by
SARSAT (Search And Rescue SATellite)
and relayed to Scott Air Force Base in llli-
nois. Officials at Scott then notify the ap-
propriate CAP unit. Lagonia immediately
dispatched a CAP airplane equipped with
direction-finding (DF) gear which nar-
rowed the search to the area around one
town. Then, two cars armed with DF re-
ceivers and hams were sent out—the first
manned by Dwight Smith N2FMC, and the
second carrying Bob and Sarah Wilson,
N2DVQ and N2EYX. The two mobiles kept
in touch with each other and with CAP
headquarters on two meters. In just a few
hours, the ELT was located inside a build-
ing. It had been aboard a helicopter which
had made a rough landing—the pilot
thought that removing the unit would
deactivate it. It didn’t.

Gracias!

THIS MONTH’S COLUMN had help from
The W5YI Report, The ARRL Letter, Gate-
way, Westlink, and AMSAT. Do you have
news that should appear in “QRX"? Send
it (with photos!) to 73 Magazine, Editorial
Offices, 80 Pine Street, Peterborough NH
03458, Attn: QRX.




NEW FROM MPF)

MFJ’S BEST 300 WATT TUNER NOW GIVES YOU A

AND REFLECTED POWER — ALL AT A GLANCE.

MFJ-949C MFJ)'s best 300 watt tuner Is now even better!
The MFJ-949C all-in-one Deluxe Versa Tuner Il gives
$ 1 4995 you atuner, cross-needle SWR/Wattmeter, dummy load,
antenna switch and balun In a2 new compact cabinet.

ROSS-NEEDLE METER THAT READS SWR, FORWARD

ou get quality conveniences and a clutter-free snack ar a super price.

A new cross-needle SWR/Wattmeter gives you SWR, forward and reflected
power—all at a single glance. SWR is automaticaily computed with no controls to
set. Has 30 and 300 watt scale on easy-to-read 2 color lighted meter (needs 12 V).

A handsome new black brushed aluminum cabinet matches all the new rigs. Its
compact size (10 x 3 x 7 inches) taxes only a little room.

You can run full transcelver power output—up to 300 watts RF output—and
match coax, batanced lines or random wires from 1.8 thru 30 MHz. Use It to tune
out SWR on dipoles, vees, long wires, verticals, whips, beams and quads.

A 300 watt 50 ohm dummy load gives you quick tune ups and a versatlle six posi-
tion antenna switch lets you select 2 coax lines (direct or thru tuner), random wire
or balanced line and dummy load.

A large efficlent alrwound inductor—3 inches in diameter—gives you plenty of
matching range and less losses for more watts out. 1000 voit tuning capaci-
tors and heavy duty switches gives you safe arc-free operation. A 4:1 balun is
built-in to match balanced lines.

Order your convenience package now and enjoy.

SUPER 2 KW COAX
KEYBOARD SWITCHES
MFJ-496 Instantly select any
$169.95 E':ﬂﬂ:ﬂ'-"m:'n"u."ﬁr-

ganizes coax caules
and eliminates plug-
ging and unplugging.
Unused terminals are
grounded to protect

Price slashed 50% to $169.951 Get a full feawure
Super Keyboard that sends CW/RTTY/ASCII for
the price of a good memory keyer.

You get the convenience of & dedicated keyboard

MFJ-1702
$19.95

$29.95 HFJ-11;1

DIGITAL SWR/WATTMETER

MFJ-818
$89.95

Fully automatic Digital SWR/Wattmeter reads
SWR 1:1to 1:9.9 directly and instantaneously—no
SWR knob to set. Huge 0.6 inch bright orange
digits make across-the-room reading easy. 12
segment LED bar graph wattmeter gives instan-

—no program to load—no Interface to connect—
just turn it on and it’s ready to use.

This 5 mode Super Keyboard lets you send CW,
Baudot, ASCII, use it as a memory keyer and for
Morse Code practice. You get text buffer, pro-
grammable and automalic message memories,
error deletion, buffer preload, buffer hold.

A 256 character keyboard buffer gives you per-
fect CW even if you "‘hunt and peck''. A meter
reads CW speed and buffer remaining. 4 mes-
sage memories lets you store up to 256 charac-
ters. 4 preprogrammed messages lets you send
CQ CQ DE, CQ TEST DE, DE, QRZ. Has speed
weight, tone and volume pots that remembers
their settings even arter power is turned off. Send

60 WPM Baudot and 100 baud ASCI!.

You can use It as a deluxe full featurs memory
keyer that has automatic and programmable
memories, ilambic operation, dot-dash memories.
Has rangom and pseudo random code generator.

Automatic serial numbering, message repea-

ting, tune switch, shielded for RFI. 12VDC or 110
VAC with MFJ-1312, $9.95. 12 x 7 x 3%z inches.

CROSS-NEEDLF SWR/WATT
MFJ-815 $59.95

METER

MFJ's cross-needle
SWR/Wattmeter givesg
you SWR, forward
and reflected power
—all at a single
glancel SWR is auto-
matically computed
—no controls to adjust. Easy-to-use push
buttons select three power ranges thal give you
QRP to full legal [imit power readings. Reads 20/
200/2000 W forward, 5/50/500 W refiected and 1:1

to 1:5 SWR on easy-to-read two color scale. Light-
ed meter. Needs 12 V. 4+ 10% full scaie accuracy.
6% x 3% x 4% inches.

your equipment for stray RF, static and lightning.
2 KW PEP, 1 KW CW. For 50 to 75 0hm. Negligible
loss, SWR, and crosstaik gives high performance.
S50-239s. Convenient desk or wa:l mounting.
MFJ-1702, $19.95. 2 positions. Cast aluminum
cavity construction gives excellent performance
up to 500 MHz with better than 60 dB isolation at
450 MHz. Heavy duty, low loss switch has less
than 20 milliohm contact resistance, less than 0.2
dB loss and SWR below 1:1.2. 2 x 22 x 1 Inches.
MFJ-1701, $29.95. 6 positions. White markaole

surface for recording ant. positions. 8%2x 1v2x 3 in.

ANTENNA CURRENT

PROBE mrs-206 $79.95

This new breakthru MFJ Antenna
Current Probe |ets you monitor RF
antenna currents—no connections
needed! Determine current distri-
bution, RF radiation pattern and
polarization of antennas, transmis-
sion lines, ground leads, building
wiring, guy wires and enclosures.
e [ndicate transmission line radiation due to high
SWR, poor shielding or antenna unba:ance.

* Detect re-radiation from rain gutters and guy
wires that can distort antenna field patterns.

e Detect RF radiation from ground leads, power
cords or bullding wiring that can cause RFI.

» Determine If ground system is effective.

* Pinpoint RF |eakage in shielded enclosures.

* Locate the best place for your moblle antenna.
» Use as tuned field strenght meter.

Monitors RF current by sensing magnetic field.
Uses an electrostatically shielded ferrite core, FET

RF amplifier, op-amp meter circuit for excellent
sensitivity, salectivity. 1.8-30 MHz. Has sensi-
tivity, bandswitch, tune controls, telescoping an-
tenna for field strenght meter. 4 x 2 x 2 inches.

taheous PEP readings up to 200 watt RF output.

Good, bad, mismatch tri-color LEDs Indicate
SWR conditions. Small size (52 x4V x 1 in.) and
easy-to-read digital display makes it idea: for mo-
bile use. For 50 ohm systems. 1.8-30 MHz 12
VDC or 110 VAC with MFJ-1312, $9.95.

MOBILE ANTENNA MATCHER

mrJ-910 $19.95

Lowar your SWR and
get more power Into
your moblie whip for
solid signals and
more QSOs.

Your solid state rig puts out more power and gen-
erates less heat. For 10-80 meter whips. Easy plug
-in installation. Complete instructions on how best
to lower SWR. Fits anywhere, 22 x 22 inches.

TRIPLE QUTPUT LAB POWER
SUPPLY mFJ4002 514995

Triple output lab qu:llty pawer su;lply glves you
plenty of voltage and current for all your anaiog
and digital circults. You get 3 completely Isolated
outputs: 2 variable 1.5-20 VDC at 0.5 amp and a
fixed 5 VDC at 1 amp. Connect In series or par-
allel for higher voltage and current. It's short cir-
cult protected, has excellent line (typlcaily 0.01%
/V) and load regulation (typically 0.1%). 2 light-
ed 3 inch precision meters monitor voltage and
current simultaneously. It's ruggedly built so
you'll get many years of trouble free service. 12 x
3 x 6 inches. 110 VAC with safety ground.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping).
¢ One year unconditional guarantee ® Made in USA
e Add $5.00 each shipping/handling = Call or write

for free catalog, over 100 products.

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800

Call 601-323-5869 in Miss. and outside
continental USA Telex 53-4590 MFJ STKV

[l ===
VISA®

e i
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MF] ACCESSORIES

300 WATT ANTENNA TUNER HAS SWH!WATTMETEI:L ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.
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MFJ's fastest selling tuner packs in plenty of new features!

o New Styling! Brushed aluminum front. All metal cabinet,

* New SWR/Wattmeter! More accurate. Switch selectable
300/30 watt ranges. Read forward/reflected power

» New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load

* New airwound inductor! Larger more efficient 12 position air-

-. wound inductor gives lower losses and more watts out. Run up

MODEL MFisa10 to 300 watts RF power output. Matches everything from 1.8 to

30 MHz: dipoles, inverted vee. random wires, verticals. mobile

gg 95 NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for

FE BT balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches

$ " MFJ-841D FEATURES Works with all solid state or tube rigs. Easy to use, anywhere.
RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD

INTERFACE 2 M HANDHELD CONVERTER

Free MFJ RTTY/ASCII/CW software on tape and
cable for VIC-20 or C-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64, etc.). Use Kantronics or
most other RTTY/CW software. Copies both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCI1). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter,
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6 in. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, £9.95. |

RX NOISE
BRIDGE

Maximize
your antenna
performance!
Tells whether to shorten or Iangthan antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

New Features: individually calibrated resistance
scale, expanded capacitance range (+150 pf).
Built-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive”
manual. Use 9 V battery. 2x4x4 in,

INDOOR TUNED ACTIVE
w1 imPROVED ANTENNA

r:.:ih higher gdl”“’ﬂnmﬂhhr” rivals
or exceads reception
of outside long wires! Unique tuned Active
Antenna minimizes intermode, improves select-
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas.
Covers 0.3-30 MHz. Tele
scoping antenna. Tune,
Band, Gain, On-off
bypass controls. 6x2x6 in.
Uses SV battery,9-
18 VDC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A 579 95 I

Turn your synthesized scanning  $39.95
2 meter handheld Into a hot Police/ % = MFJ

Firs/Weather band scanner!
144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
guency readout. Hear

NOAA maritime coastal

plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled. Bypass/Off
switch allows transmitting (up to 5 watts), Use
AAA battery. 2ax1%2x1%2 in. BNC connectors.

MFJ/BENCHEH KEYER
COMBO 2

MFJ-422

$109.95

The best of

all CW worlds-
a deluxe MFJ Keyer in a compactConfiguration
that fits right on the Bencher lambic paddle!
MFJ Keyer - small in size, big in features, Curtls
8044-B IC, adjustable weight and tone,front panel
volume and speed controls (8-50 WPM). Built-

in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune

or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base with
non-skid feet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, $9.95.

-
' 1

VHF SWR/WATTMETER
mrJ-812 $29.95

Low cost

VHF SWR/
Watimstar!
Read SWR

(14 to 170 MHz2)
and forward/
reflected power
at 2 meters. Has 30 and 300 watts scales. Also
read relative field strength. 4x2x3 in.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

* One year unconditional guarantee = Made in USA.
* Add $4.00 each shipping/handling = Call or write
for free catalog, over 100 products.

INJDAYS FOR PROMPT REFUND (LESS SHIPPING).

Tune up fast, extend
life of finals, reduce

QRM! Rated 1IKWCW =
or 2KW PEP for 10 min-
utes. Half rating for 20 et
minutes, continuous at '
200 WCW, 00 W PEP, ~—_ =
VSWR under 1.2 to 30

MHz, 1510300 MHz. | .'
Oil contains no PCB. N
20 ohm non-inductive resistor. Safety vent.
Carrying handle. 72x6% in.

24/12 HOUR CLOCK/ ID TIMER

mFJ-250 $39.95
‘*"

L

Iy YTy -

MFJ-106 i = /)
$19.95 NEV};:  e— /
Switch to 24 jitz

hour UTC or : .

12 hour format! /
Battery backup —

maintains time during power outage. |D timer
alerts every 9 minutes after reset. Red LED .6 Inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out,
alarm on indicators. Gray and black cabinet. 5x2x
3 Inches. 110 VAC, 60 Hz.

DUAL TUNABLE SSB
P TER /CW/RTTY

mrJ-7528 $99.95

Dual filters give unmatched performanca!

The primary fiiter lets you peak, notch, low
pass or high pass with extra steep skirts.
Auxiliary tilter gives 70 db notch, 40 Hz peak.
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied; linear
frequency control. Switchable noise limiter for
impulse noise. Simulated stereo sound for CW
iets ears and mind reject QBM. Inputs for 2 rigs.
Plugs into phone jack. Two watts for speaker.
Off bypasses filter. 9-18 VDC or 110 VAC with
optional adapter, MFJ-1312, §9.95.

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762
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TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800. cail s01-323-5889

In Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MosherCard

“When You Buy, Say 73"



BEST OF MFJ

MFJ 24 HOUR
LCD CLOCKS

These MFJ 24 hour clocks make
your DXing, contesting, logging 5
and SKEDing easier, more precise. s

Read both UTC and local time .
at a glance with the MFJ-108, #is
$19.95, dual clock that displays
24 and 12 hour time simultaneously.
Or choose the MFJ-107, $9.95
single clock for 24 hour UTC time.

Both are mounted In a brushed aluminum frame,
feature huge easy-to-see 5/8 Inch LCD numerals
and a sloped face that makes reading across-the-
shack easy and pleasant.

RTTY/ASCII/AMTOR/CW mru-1229

$995 et 2 |
S Mﬁﬁﬂ*éﬁ ?fﬁé’syfi K

They are battery operated so you don't have to
reset them after a power failure, and battery
operation makes them suitable for mobile and
portable use. Long life battery included.

MFJ-108 is 4Yax1x2 in. MFJ-107 is 2Vax1x2 in.

HOLLER INDUCTOR TUHEH
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You can read hour, minute, second, month and
day and opei ate them In an alternating time-date

display mode. You can also synchronize them to
WWV for split-second timing. Both are quartz
controlled for excellent accuracy.

MFJ ANTENNA BRIDGE mrJ-2048
Now you can quickly optimize your

CUMPUTEH INTEHFACE $179 95

| Eﬂmhlng you nml Is Im:ludud fnr :umling Illl:l

recelving RTTY/ASCII/CW on a Commodore 64
or VIC-20 and your ham rlg. You get MFJ's most
advanced computer Interface, software on tape
and all cables. Just plug in and operate.

The MFJ-1229 |s a general purpose computer in-
terface that will never be obsolete. An internal
DIP switch, TTL and RS-232 ports lets you adapt
the MFJ-1229 to nearly any home computer and
even operate AMTOR with appropriate software.

A crosshair ‘‘scope’’ LED tuning array makes
accurate tuning fast, easy and precise.

You can transmit both narrow (170 Hz) and wide
(850 Hz) shift while the variable shift tuning lets
you copy any shift (100-1000 Hz) and any speed
(5-100 wpm, 0-300 baud ASCII).

Automatic threshold correction and sharp multi-
pole active fliters give good copy under severe
QRM, weak signal and selective fading.

There's an FM (limiting) mode for easy trouble
-free tuning that's best for general use and an
AM (non-limiting) mode that gives superior per-
formance under weak signals and heavy QRM.

A handy Normal/Reverse swlitch eliminates re-

tuning while checking for inyerted RTTY.

An extra sharp 800 Hz CW fliter really separates
the signals for excellent copy.

12'2 x 12V2 x 6 Inches. Uses floating 18 VDC or
110 VAC with MFJ-1312, $3.95.

MFJ PORTABLE ANTENNA

MFJ's Portable Antenna lets you operate 40, 30,

20, 18, 15, 12, 10 meters from apartments, motels,

camp sites, vacation spots, any glectrically clear
location where space for futt size antenna is a
problem.
A telescoping whip (extengs 54 in.) is mounted
on self-standing 5%z x 6% X2 inch Phenolic
case. Built-in antenna tuner@§ield strenght meter.
50 feet coax. Complete mul§-band portable an-
tenna system that you can &
300 watts PEP.

MFJ-1621 &

$79.95 |

antenna for peak performance with
this portable, totally self-contained
antenna bridge that you can take to
your antenna site—no other equip-
ment is needed.

You can determine if your antenna is
too long or too short, measure Its
resonant frequency and antenna
resistance to 500 ohms. It's the
easiest and most convenient way 10
determine antenna perfurmance avall- S et
able today to anyone. There's nothing
glse iike it and only MFJ has it. Built-in raslstanca
bri#ige, null meter and tunable oscillator-driver
(1.8-30 MHz). Uses 9 V battery. 4 x 2 x 2 inches.

REMOTE ACTIVE ANTENNA
The authoritative ‘“World Radio TV Handbook'’
rates the MFJ-1024 as "'a first-rate easy-to-oper-
ate gctive antenna ... Quiet. with excellent dy-
namic range and gmd gain ... Very low noise fac-
tor ... Broad frequency coverage ... the MFJ-
1024 Is an excellent choice in an active antenna’
54 Inch remote active antenna mounts :}utduur
awaly from electrical noise for maximum signal and
mum noise pickup. Often outperforms long-
hundreds of feet long. Mount anywhere-atop
es, buildings, balconies, apartments, ships.
with any radio to receive strong clear signals
all over the world. 50 KHz to 30 MHz. High
mic range eliminates intermodulation. Inside
ol unit has 20 dB attenuator, gain control.
Switch 2 receivers and auxiliary or active
antenna. "'On'" LED. 6x 2 x 5 in.
50 ft. coax. 12 VDC or 110 VAC with
g MFJ-1312, $9.95.
MFJ-1024

$129.95

200 WATT VERSA TUNER
mFJ-9018 $59.95

MFJ’'s smallest
200 watt
Versa Tuner
matches coax,
random wires
and Balahcad _ g
lines from 1.8 thru 30 MHz. Wurks wnth all solid
state and tube rigs. Very popular for use between
transceiver and final amplifier. Efficient air-wound
inductor gives more watts out. 4:1 balun, 5x2x6 in.

$79.95| _

- he.ot mpact roller
inductor tuner tha’t I&ts yuu run up io 3 KW PEP
and match everthing from 1.8 to 30 MHz.

Designed to match the new smaller rigs, the
MFJ-989 is the best roller inductor tuner pro-
duced by MFJ. Our roller inductor tuner features
a 3-digit turn counter plus a spinner knob for pre-
cise Inductance control for maximum SWR reduc-
tion. Just take a look at ail these other great fea-
tures! Bullt-In 300 watt, 50 ohm dummy load,
bullt-in 4:1 balun and a bulit-In lighted meter that
reads SWR and forward and reflected power in 2
ranges (200 and 2000 watts). Accuracy +10% full
scale. Meter light requires 12 VDC. 6 position an-
tenna switch. 10% x 42 x 15 inches.

MFJ “DRY”’ DUMMY LOADS

MFJ-262 .
$64.95 B9

MFJ's “*Dry"’' dummy loads are alr coolsd—no
messy oll. Just right for tests and fast tune up. Non-
inductive 50 ohm resistor in aluminum housing
with $0-239. Full load to 30 seconds, de-rating
curve to 5 minutes. MFJ-260 (300 watt), SWR 1.1:1
to 30 MHz, 1.5:1, 30-160 MHz, 2/2x2V2x7 Iin. MFJ-
262 (1 KW), SWR 1.5:1 to 30 MHz, 3x3x13 inches.

MFJ ELECTRONIC KEYER

MFJ-407 Deluxe Elsctronic Keyer sends lambic,
automatic, semi-auto or manual. Use squeeze,
single lever or straight key. Plus/minus keying. 8
to 50 WPM. Speed, weight, tone, volume controls.
On/0ff, Tune, Semi-auto switches. Speaker. RF
proof. 7x 2x 6 inches. Uses 9V battery, 6-9 VDC
ar 110 VAC with AC adapter, MFJ-1305, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping).
* One year unconditional guaiantee * Made in USA
» Add $5.00 each shipping/handling * Call or write

for free catalog, over 100 products.

MFJ ENTERPRISES, INC.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

Call 601-323-5869 in Miss. and outside
continental USA Telex 53-4590 MFJ STKV

800-647-1800

“When You Buy, Say 73"

Box 494, Mississippi State, MS 39762
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New FL-4 UHF

Helical Resonators

Installed in Revr.,
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF

® Totally Advanced Design!
@8 Pole Front End Fitr + wide dynamic

range —reduces overicad. spurious FResp &
Intermod.

® Sens. 0.25 xV12dB SINAD typ

®Sel HAB @ = 65 KHz 130dB @ = 30KHz (B
Pole Crystal + 4 Pole Ceramic Flirs

® 'S Meter', Discriminator & Deviation Mtr, Qutputs!

®Exc audio quality' Fas! squeich! wiD 0005%
Crystal. ("Super Sharp” IF Flir also avail )

Complete Receiver Assemblies
@ RAcvr. Bd. mounted in shielded housing.
® Completely asmbid & tested, w/F T caps,
50239 conn

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

your system!

* UHF Rcvr. Assy. Now Available wiSuper
Sharp FL-4 Helical Resonators. Greatly
reduces IM & “out of band” Interference!

SCAP Autopatch Board

® Proviges all basic autopatch functlions

@ Secure 3 Digit Access, 1 Aux On-Off lunction,
Audio AGC; Buiit-in timers. elc. Beautitul Audio’

@1 inhibit bd. also available

® Writescall for details and a data sheet

RPCM Board

® Usead w/SCAP board 1o provede "Reverse Palch
and Land Line Control of! Repeate:

@ Inclugdes land ling answenng cHcuilly

Lightning Arrester For SCAP

* Gas Discharge Tube shunts phone line
surges o ground

* Handlas up to 40,000 Amps!

» The Best device available to protect Autopatch
equipment from lightning damge. $17.00 + S/H.

Stectram Repeaten| Link
Boarnds & Sub-r%ssemblies

These are professional “Commercial Grade” Units—Designed for Extreme
Environments (- 30 to 60° C.) All Equipment Assembled & Tested.

For 10M,
2M,
220 MHz,

Receiver Front-End Preselectors
® FL-6: 6Hi Q Resonators with Lo-Noise
Transistor Amp (2M or 220 MHz)
® FL4H: 4Hi Q helical resonators & Lo-Noise
Tr. Amp. in shielded housing. (420-470 MHZ)

® Provides tremendous rejection of “out-of-band™ signals w/
out the usual loss! Can often be used instead of large ex-

; ity filters
® Extremely heipful at sites with many nearby

transmitters to “filter-out” these out-of-band signals.

SCR 500 VHFIUHF
LINK/CONTROL RCVR.

= SCR200A or SCR450A rack mounted
= Available with or without meters and
power supply

ID250A CW ID
& Audio Mixer Board

® Improved! Now includes “audio mute" circuit and
“Emergency Power" ID option.

* 4 input *.F Mixer & Local Mic, amp.

* PROM 1 iemary—250 bits/channel.

* Up to 4 different ID channeis!

« Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

» Complete solid state control for rptr. COR, “Hang™ Timer,
“Time-0Out” Timer, TX Shutdown/Reset, etc.
* includes inputs & outputs for panel controls & lamps.

L

NEW

Repeater Tone & Control Bds.
For SCR1000/4000 & CTC100/1D250 only

® TMR-1 “Kerchunker Killer" or “Time Out Warning
Tone™ Bd.

® TRA-1 “Courtesy Tone Beeper” Bd.
® PSM-1 Power Supply Mod Kit replaces Darlington
pass transistor in older SCR1000/4000s.

Call or Write for Data Sheets

IMPROVED SCT410B
TRANSMITTER ASSY.

SCT110 VHF Xmtr/Exciter Board

@10 Wis, Output 100% Duty Cycle!

®Infinite VSWR proof

®True FM for exc. audio quality

® Designed specifically for continuous rpir service.
Very low in “white noise.”

® Spurious—.75dB. Harmonics—60dB

eWith .0005% xtal.

* BA-30 30 Wt. Amp board & Heat Sink,
3 sec. LP. filter & rel. pwr. sensor.

e BA75 75 Wt. unit also available.

SCT110 Transmitter Assembly
@ SCT110 mounted in shielded housing
@ Same as used on SCH 1000 & 2000 X
@ Completely assmbid. wiF.T. caps, S0239 conn
® 10, 30, or 75 WL unit.

SCT 410B UHF Transmitter Bd. or Assy.
® Similar to SCT110. 10 Wts. nom.
® Now includes “on board” propor-
tional Xtal Osc./Oven circuitry for very
high stability!
* BA-40 40W. UHF AMP. BD. & HEAT
SINK

HEW

|

TTC300 TOUCH TONE CONTROLLER

* High performance, Super versatile design

» Uses new high gquality Xtal Controlied Decoder
IC, wihigh immunity to falsing

= Decodes all 16 digits

* 3 ONIOFF Functions per Main Card. Easily ex-
pandabie to any no. of functions w/Expansion
Cargs.

= Field Programmable via plug-in Coded Cards

* Latched or pulsed outputs; many unique 3-digit
codes available. Not basically 1-digit as witl
compeliltive unils.

» Transistor Swilch outputs can directly trigge
solid state circuitry or relays, etc. for any type o
control function,

* Interfaceable to Auxiliary Equipment

* Low Power Consumption CMOS Technology,

5VDC Input. Gold-plated connectors.

Wik

SPECTRUM COMMUNICATIONS
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The Standard of Excellence

The IC-751 is the most
advanced transceiver avail-
able today. It's a competi-
tion grade ham receiver, a
100KHz to 30MHz continu-
ous tuning general coverage
receiver AND a full-feature
all mode solid-state ham
band transmitter. The IC-75)
also covers the new WARC
bands, MARS frequencies,
and is AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this “top of the line” base
station:

e —

e 100KHz - 30MHz Receiver

® [05dB dynamic range

o OSK — full break-in C\W/
(nominal speed 20WPM)|

* FM Mode Standard

¢ High-grade FL-44A 455KHz
SSB filter

¢ 327 tunable Memories with
lithium battery backup

¢ 100% Duty Cycle Transmitter

® Passband Tuning

¢ 12V DC operation

® Adjustable AGC

® Adjustable Noise Blanker

¢ RIT/XIT with separate
readout

¢ |C-HMIZ2 Microphone with
Up/Down Scan

¢ Continuously adjustable
transmit power

Options. IC-EX310 speech
synthesizer, internal IC-PS35
power supply, external IC-PSI5
or IC-PS30 system supply,
IC-SM8 two-cable desk mic,

Now with a ONE YEAR Warranty!

in HF Base Stations

|C-SM6 desk mic, RC-10 exter-
nal controller, and a variety of
filters,

FILTER SPECIFICATIONS

Cermter -bdB
Filter Maodel Freq. |KHz|
[KHz) Width

STANDARD FILTERS

AM Ceramic CPW 455 1T 455 a0
SSB (PET) XTAL FL-30 s 23
FM Fliter FAAISA Q1S 15 [<308)
S58 Narrow

|Hygrade

Crystal) FL-46A 455 24
OPTIOMNAL FiLTERS

OW Narrow FL-52A 455 0 SR}
O Narrow Fi-534 455 (. 250
SS8 Wide -7 Qg s 2B
O Narrow A-32 Yi0s 0500
O Narrow FL-6d oMo 4& 0250
AM H-33 GO0 &l

Operating From 12V, the
IC-751 is also available with an
optional internal AC power
supply, the IC-PS35...for the
winning edge in field day
competition.

The IC-751 provides superior
performance for all amateur
radio operators...from novice
to extra class. See the IC-751
at your local ICOM dealer.

First in Commun

ICE-IthnS

ICOM America. Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
Al stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FUC regulations limiting spurious emissions, 751385



Peter H. Putman KT2B
84 Burnham Road
Morris Plains NJ 07950

“Just Leave Me Here To Die!”

In June, 1985, two VHF contesters trudged 4200 feet to the top
of Slide Mountain. Fifty-pound packs, wet weather, and
pernicious porcupines were simply a part of the fun.

One of the great things
about amateur radio is
the scope of the hobby: Vast
opportunities are open to
the adventurous. There’s vir-
tually no limit to the ways
one can come up with to fur-
ther enjoy what's got to be
one of the most expansive
and exciting hobbies in the
world. The possibilities are
endless: DXing, operating
from a boat, plane, car, raft,
tent, or even the Space Shut-
tle, exploring the very high
and very low frequencies,
home-brewing elaborate
equipment, and finding new
ways to generate power
from portable sources are
just a few of the many exotic
ways we can get more out of
amateur radio.

It was with these thoughts
in mind that | began contem-
plating a somewhat exotic
DXpedition in April, 1985.
Being an avid VHF/UHF op-
erator and contester, | tried
to think of an operation that
might make the upcoming
ARRL June VHF QSO Party
somewhat more “memora-
ble” Since the format of this

popular contest had re-
cently gone to using grid-
square multipliers (based on
the worldwide Maidenhead
locator system), it seemed
logical that an attempt to
put a rare grid square on
the air during the contest
would be just that type of
operation.

After several conversa-
tions with area operators
and consulting past contest
results, it became apparent
that there were many grid
squares that hadn’t been
heard from on one or more
bands in the past few years.
One in particular that stood
out was grid square FN22, an
area in New York State de-
scribed by the coordinates
between the 42° and 43°
latitude lines and the 74°
and 76° longitude lines (a
grid square, as defined in the
Maidenhead system, is 2°
wide by 1° high). This area is
bounded roughly by the
Hudson River to the east,
the New York State Thruway
to the north, 1-81 to the west,
and the New York/Pennsyl-
vania border and Catskill
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Mountains to the south.

This particular grid
square manages to miss al-
together such densely popu-
lated areas as Syracuse,
Binghamton, Albany, Sche-
nectady, and Utica, so VHF
and UHF activity from FN22
is usually sparse. This lent
further weight to my deci-
sion since you don’t want to
be competing against a
stronger, better equipped
station in your grid if you ex-
pect to get a lot of callson a
DXpedition! The only ques-
tions left to resolve were
what bands to operate on,
where to operate them from,
and what equipment to use
during the operation.

After studying the contest
results of the past year, it be-
came apparent that two
bands could be considered
““scarce’”” from FN22: 432
MHz and 1296 MHz. In fact,
1296 operation from FN22 is
downright rare, since | know
of only one other 1296-MHz
station there (set up by Joe
Reisert W1JR several years
ago). The past few VHF and
UHF contests have heard no

activity from FN22 on this
band. 432 MHz has been on
from FN22, but usually only
during the contest periods.
John Lindholm W1XX has
put a station on this band
during the contests, but
many contesters have man-
aged to miss his signal.

Now that the frequencies
were decided, the choice of
location became para-
mount. Since FN22 encom-
passes so many square miles
(7107 square miles, to be
precise), | certainly had
many choices. The most im-
portant factor was being
near the activity. Experi-
enced VHF/UHF contesters
on the East Coast know that
this means being near the
population belt that
stretches from Washington
DC all the way up the East
Coast to Boston. Tradition-
ally, the top-scoring stations
in the various VHF and UHF
contests have come from
between the Philadelphia
area and Connecticut/Mas-
sachusetts. | needed to find
a suitable spot to be able to
work into this belt. It had to



THE LAST WORD
IN PERFORMANCE

Superb audio quality - Virtually
no phase noise * 16-pole crys-
talfilter-Variable bandwidth
— PBT * Continuous tuning
audio filter plus notch fil-
ter - Dual noise blanker -
Built-in memory keyer -
Low noise RF preamp -
Dual speed QSK - Five
function meter - Fully
AMTOR compatible -

No power ‘“fold-
back” into high
SWR - All solid-
state broad
band design -
Built-in
speech pro-
cessor .
American
made, full
one year

warranty

Corsair Il

HF TRANSCEIVER

See your dealer or write

1r1 TEN-TEC N
| SEVIERVILLE, TENNESSEE 37862




HALF-PRICE

Celebrate 25 years of 73 for Radio Amateurs
by treating yourself and a fellow ham to an un-
beatable subscription offer!

Here’s how it works—When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48—a
50% savings off the regular renewal rate!

You don't need special salesmanship abili-
ties. Simply show your friend 73’s:

* high-quality construction projects and week-

end gadget ideas.

* articles about satellite TV, or about the grow-

iIng use of microcomputers in the hamshack.

* monthly ham help features and new product

Shoot at Will

5 T Damenr munciee e o gy oot
e gl @ w5 e of Hasseesion

news.
* international reports.

It's that easy. 73 will sell itself. And when your ham friend enters his name and address on the
coupon or attached card, you'll get your 73 subscription renewal for half-price.

But hurry! This special offer is available for a limited time only.

So grab a ham friend, grab a pen, and come join the 73 silver anniversary super-savings celebration!

SEND ME ONE YEAR OF 73 FOR RADIO
AMATEURS AT THE LOW SUBSCRIPTION

PRICE OF $19.97.

[ ] Payment Enclosed

| DOwvsa OAE OMC
Card #
Signature
Name
Address
City State _____ Zip

Canada & Mexico $22 87, Foreign Surface $39.97, One year only, US funds drawn
on US bank. Foreign airmail, please inquirs. J5NRA

Exp. Date

e e Amaieurs

-
I

BECAUSE | GOT A FRIEND TO SUBSCRIBE
TO 73, EXTEND MY SUBSCRIPTION FOR
ONE YEAR FOR ONLY $12.48!

[] Payment Enclosed [ MC
O VISA O AE [ Bill Me

Card # Exp. Date
Signature

Name

Address

City State _____ Zip

Canada & Mexico $14.48, Foreign Surface $22.48, One year only, US funds
drawn on US bank. Foreign airmai, please inquire. 35NRAEK

for Radio PO Box 931 « Farmingdale, NY * 11737
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be high. It had to be accessi-
ble by car. And it had to be a
short distance from my
home location in northern
New |ersey.

One particular location
was intriguing and kept
coming to my attention. In
the lower Catskill Moun-
tains stands one of the
higher mountains in the
Northeast, Slide Mountain,
which tops out at 4210 feet
above sea level. Nestled in a
cluster of somewhat smaller
peaks (around 3700-3800
feet), it’s very difficult to
spot from the ground unless
you happen to be by the
Ashokan Reservoir on a
clear day. Slide Mountain is
located on the very southern
border of FN22 —in fact, the
42° |latitude line runs across
the south face of the moun-
tain, just below the peak.
(How's that for close!) What
appealed to me most of all
was that a station set up on
Slide Mountain would have
a virtually unobstructed
shot to the east, south, and
west, with only a slight
shadow to the north/north-
east from the northern Cat-
skills.

The decision was made.
Slide Mountain would be
the DXpedition site. Having
been up the mountain ear-
lier in October of 1984, | felt
confident that a small, light-
weight backpack station
could be assembled and
brought up by one person.
(Would those words come
back to haunt me later!) The
mountain itself is not acces-
sible by car, but you can
drive to the base and nego-
tiate several trails to the top.
My previous hike up had uti-
lized the western trail, which
begins at 2500 feet above
sea level and rises 1700 feet
in 2.7 miles of old carriage
trail. Not a bad climb with a
light bag — just about 1 hour
to the top. And what a view!
There used to be an obser-
vation tower on the moun-
tain years ago. The best view
is had by proceeding to the
east face at the summit.
From here you can drive re-

peater owners up and down
the East Coast crazy with a
handie-talkie and a few
Watts.

About five years ago, the
decision was made by the
Catskill Parks Authority and
the New York State Depart-
ment of Conservation to re-
strict camping and over-
night stays in the Catskills
above the 3500-foot level.
This was intended to curb se-
rious erosion of the tops of
many of the popular peaks. |
thought long and hard about
this rule, since itwould put a
serious crimp in any over-
night operation. Perhaps, |
thought, | could arrange a
way to stay up, keep warm,
and operate without ac-
tually setting up a perma-
nent tent site. Of course,
campfires were out of the
guestion, so food would
have to consist of trail mix
and sandwiches. Hot liquids
could be brought up in a
thermos if needed.

Shortly thereafter, | an-
nounced my plan to Steve
Katz WB2WIK, who | must
say is never short on enthu-
siasm. He proposed that he
come along to lighten the
load and to allow a more so-
phisticated station setup. |
quickly agreed, eager for the
help and companionship.
While we were at Dayton in
April, we told as many VHF
and UHF operators as we
could about the impending
trip. Subsequent announce-
ments were made on as
many of the East Coast VHF
and UHF nets as we could
check into, and personal
correspondence to area
hams played up the opera-
tion. After all, we wanted to
make sure someone was ac-
tually looking for us when
we got on the air!

| must admit we met with
a little skepticism. The pre-
vailing comment was, “If
Slide Mountain is such a
great location, why hasn’t
anyone operated from there
in a contest?” Well, that was
only partially true, as sev-
eral stations had indeed
been active back in the 60s

before the camping restric-
tions were put into effect.
But | insisted that we would
persevere and those who
looked for us on 1296 MHz
would indeed work a rare
grid square.

Work proceeded on the
station equipment. Steve lo-
cated and bought two mo-
torcycle batteries, both
rated at12.5 volts and 14 Ah.
To test these batteries, he
first charged them up and
used them to run the exciter
on his 2-meter repeater for
several days. After a moder-
ate duty cycle, the voltage
was found to have dropped
to 11.5 volts, which was en-
tirely acceptable. The bat-
teries weighed in at 8 and 10
pounds.

While at Dayton, | visited
the VHF Shop booth and
after talking with Tom Wald-
rin KQ3R who runs the store,
| decided to invest a couple
of hundred dollars into an
SSB Electronics 1296 10-
Watt amplifier. The drive re-
quirements were .5-.7 Watts
at 1296 MHz, which | could
supply with no difficulty
from a Microwave Modules
MMT1296/144 transverter.
Ivars Lauzums KC2PX made
available to us a Microwave
Modules MMT432/144
transverter with 10 Watts of
output. It was lightweight
and reliable (we thought).
Antennas consisted of a 21-
element 432-MHz FI9FT yagi
from the VHF Shop and a 23-
element 1296-MHz F9FT
yvagi | had picked up used.
But what to use for masting?

Jerry Meckenberg K2JWE
came to the rescue with sev-
eral pieces of lightweight
army masting he had in his
garage. Steve selected four
pieces of this mast material
which weighed about 4
pounds per section, and we
drilled the joining sections
to allow pinning them to-
gether for added security. A
South River 3-foot tripod an-
tenna base was selected to
hold the masting in place.
Coax sections of 30’ each
were made up as feedlines,
using Belden 8214 on 432

Photo A. Pete Putman KT2B
loaded up with 70 pounds of
equipment. The K2XR/2 ex-
pedition up Slide Mountain
begins.

MHz and Belden 9913 on
1296 MHz. Finally, | discon-
nected the final-amplifier
module on my Kenwood TR-
9000 so as to save unneces-
sary drain on the batteries.
The output from the driver
stage (approximately 50
mW)was sufficient to power
both transverters to full
rated output without using
the supplied 15-dB pads.

A short vacation trip up to
Mt. Equinox in southern Ver-
mont over Memorial Day
would provide us with a test
of the stations. Mt. Equinox
is a popular contest site and
lies just west of Manchester,
Vermont. Topping out at
3850 feet, it offers truly
spectacular views in all di-
rections. We had set up sev-
eral schedules with the folks
back in New Jersey on both
bands, hoping to make con-
tacts that Sunday morning
before we headed back to
New |ersey.

Sunday morning came
and with it dense rain
clouds! Steve got me up at
7:30 am and we headed out
to the parking lot. The air
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was chilly and wet, but as-
sembly of the masting, an-
tennas, and two stations
went quickly. All was going
well until we keved up the
432-MHz Microwave Mod-
ule and discovered it was
only developing 1 Watt of
output. This was a strange
turn, as the unit had until
now been performing flaw-
lessly. Everything else
checked out OK —swr, ca-
bles, dc power—and we de-
cided what the heck, we'd
get on and see what could
be worked. Contacts were
made in short order with
KC2PX, K2JWE, Ralph
N2BMN, and others with our
pip-squeak power on 432
MHz. We then tried to raise
KC2PX on 1296 to no avail,
even though all was well on
that band. Perhaps the dense
clouds were absorbing our
signal. Herb K2LNS tried
vainly to hear our 10-Watt
signal and called a long CQ
with his 100 Watts, which we
did copy with some diffi-
culty. This proved out our
theory of the clouds and
storm system playing havoc
with the 1296 signal!

After arriving back in New
Jersey, the first order of busi-
ness was to repair the 432-
MHz Microwave Module.
Unfortunately, Murphy was
with us and the unit now re-
fused to put out any power
at all! Not only that, a short
then developed on the i-f
board, rendering the unit
useless. Not having ade-
quate documentation on
this unit, | shipped it off to
Hans Peters VE3CRU for re-
pairs and considered our di-
lemma. What could we use
on 432 that was lightweight
and reliable?

A call to Tom KQ3R at the
VHF Shop followed. He told
me about a 100-mW trans-
verter he had in stock along
with a companion 432-MHz
10-Watt amplifier from SSB
Electronics. The price
sounded reasonable and |
traveled out to Mountain-
top, Pennsylvania, to meet
Tom in person and pick up
the two units. The trans-
verter was preassembled

Photo B. KT2B trying to stay warm in 50° temperatures
while on 432 MHz. Note the modified British Airways head-
set on the wool cap— lightweight and reliable.

(which was a real time-saver)
but the amplifier was a kit.
Tom assured me it was a
quick 2-hour kit and, not one
to be afraid of a soldering
iron, | took it home and set
to work.

The amplifier did indeed
go together quickly, but |
was unable to obtain more
than 4 Watts of output from
it with full drive. Substitut-
ing several transistors re-
sulted in more output, but
only about 6-7 Watts maxi-
mum. The amplifier devel-
oped an instability con-
dition and blew two rf
chokes as well as the driver.
| was convinced that Mur-
phy was indeed wielding his
influence over our DXpedi-
tion. Finally, a decision had
to be made and Steve made
it—he modified his KLM
Echo 70 432-MHz trans-
ceiver to have agc and
to accept a Janel 432-MHz
GaAsFET preamplifier. It
was heavy, but it was all we
had left to fall back on—
and there were only three
days until our trip started!
As bad as | felt about taking
all that extra weight, | had
no choice left.

Friday night found the
two of us boxing up sup-
plies, radios, cables, food,
and drink. | finished the
weigh-in and came up with
some distressing news: The
total weight would be just
over 50 pounds per person!
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That's not a light load, espe-
cially when you haven't
gone mountaineering or
backpacking in about ten
years. The problem was that
nothing could be eliminated
to reduce the weight load, as
we had pretty much cut
everything down to the es-
sentials (or so we thought).
Two multimode radios, one
transverter, one power amp,
four mast sections, two an-
tennas, a wattmeter, two
batteries, keyers, paddles,
phones, two sleeping bags, a
tent, two canteens, ponchos,
coayx, tools, clip leads (essen-
tial items), food, clothes,
and flashlights comprised
our equipment list. Not only
that, we managed to stuff
just about all of it into two
Kelty backpacks.

Saturday, June 8, 1985,
dawned cool and rainy. Oh,
no—not another repeat of
Mt. Equinox! | called Steve
and said that, unless it was
hailing or severe thunder-
storms were raking Slide
Mountain, we ought to try it.
He agreed, and an hour later
we were on our way to the
mountain.

A quick stop for a late
breakfast at Homer’s in Port
Jervis allowed us to load up
our stomachs and save
space for the dinner mate-
rials in our backpacks. 90
minutes later we arrived at
the base of the mountain,
having driven through alter-

nate rainy and sunny
weather. It looked like the
storm system might break
after all! We pulled into a
sheltered parking area at the
base of the trail and began
loading each other up. Let
me tell you, 50 pounds may
not sound like much, but
when it's on your back it
feels like 150 pounds! In
fact, we both became
quickly aware that we had
brought more than 100
pounds of stuff with us. The
ranger on duty helped us
load up and estimated my
pack to be close to 70
pounds! Steve's pack
weighed in at 50 or more, so
our work was definitely cut
out for us this morning.

Whatever we couldn’t put
into the packs we strapped
to our backs using elastic
stretch cords—Cod’s gift to
backpackers. | wound up
with the TR-9000, Echo 70,
1296 amp, one battery,
flashlight, canteen, tools,
food, clothes, sleeping bag,
tent, and the two antennas
(broken down and wrapped
in our ground cloth). Steve
carried the 1296 transverter,
the other battery, both key-
ers, paddles, coax, water,
thermos, food, tripod, the
other sleeping bag, and
flashlight. In addition, we
both carried two sections of
mast material. Photo A
shows me loaded up.

We started out minus one
canteen and the wattmeter,
since room and weight pre-
cluded either. Our reasoning
was that if the stations didn’t
work right now, there wasn’t
anything we could do about
it at the top. Also, there is a
spring near the top on the
east trail, although it's quite
a climb if your relatives
aren’t mountain goats. The
trail immediately got rough,
with a steep climb up an old
stream bed and some rocks
in order to join the aban-
doned wagon trail. At this
juncture, 2 miles from our
objective, we knew we were
in trouble. Both Steve and |
were very overloaded. We
stripped down to T-shirts
and shorts to cool off and



had to make frequent “back
breaks” to reduce the strain
on our shoulders. Carrying
two masts apiece added to
our discomfort, since we
couldn’t use our hands to
pull up the back frame and
readjust its weight on our

backs.

To turther complicate
matters, it began to rain
again. At the lower elevation
this wasn’t a big problem be-
cause the dense tree cover
kept us dry. As we started
edging closer to the 3000-
foot mark, it became quite
wet and we were forced to
put ponchos on. The going
was very slow, and the packs
felt like boulders! Steve in
particular was getting very
tired, and not being inclined
to be tried for “hamicide,” |
suggested frequent rest
breaks with the packs off.
These worked well, except
we didn't want to put the
packs back on afterwards!
Needless to say, we were
constantly gulping down the
contents of our lone can-
teen, secure in the knowl-
edge that somewhere up
there was a running spring.
The trail mix came in handy
for energy, but there was no
substitute for the rest pe-
riods. Steve came up with a
novel method of leaning
over to put the weight of the
pack square on his back and
relieve his shoulders. | took
to leaning on the two mast
sections and propping up
my frame. But no amount of
this rest would get us to the
top, so on we trundled.

It was a great lift to our
spirits when we finally
reached the 3500-foot level.
After all we had been on the
trail for nearly three hours
and we were beginning to
wonder if we’'d actually
make it to the top. What
didn’t make us feel so good
was the number of hikers
that had passed us on the
way up and were now com-
ing back down after reach-
ing the top. This was a slow
journey. Shortly thereafter,
we attained the shoulder of
Slide Mountain, where we
hiked into coniferous trees

and out of the rain. What a
spectacular view of the
Catskills! We took another
rest break for 20 minutes
and assessed the balance of
our trip—about .65 miles. It
didn’t seem too difficult,
since we were now hiking
along a very level trail with
an occasional slope up-
wards.

The final leg took nearly
35 minutes to go the .65
miles, as we were both just
running out of energy, and it
was a welcome relief to see
the concrete footings from
the old observation tower
at the summit. We had
dropped the masts about .2
miles back to allow us to use
our hands while scrambling
up the last few rocks on the
trail. | quickly dumped my
backpack (my shoulders felt
just then like they were full
of helium gas) and ran back
down the trail to get the
masts. Steve collapsed in
the clearing | had picked out
and took a quick nap. After
a scramble to the spring to
replenish our water supply,
we set to work putting sta-
tion K2XR/2 on the air.

The mast setup and sta-
tion connections worked
flawlessly. At about 7:45 pm
Steve began testing each
station to make sure all was
working, while | wolfed
down some sandwiches and
trail mix. Another complica-
tion arose in that while the
weather had cleared up, it
was becoming very cool—in
fact, downright cold. Oft
came the shorts and on went
long jeans, a sweatshirt, and
a wool hat. (At this time |
thought | might be suffering
from a mild hypothermic
condition—since | felt se-
verely chilled and had not
eaten much—so the hat and
a pair of gloves came in
handy.) Steve felt fine and at
8:00 pm K2XR/2 burst onto
the airwaves on 432.110
MHz. | finished my hot
chocolate and soup and set
about getting on 1296 MHz.

Was this a good site? You
betcha! Steve worked 17 sta-
tions and 8 grids in the first
hour, while | managed to

Photo C. The antennas. The mast was rotated using the time-
honored “Armstrong” method.

contact 5 stations in 5 grids
in the same period. By the
way, the latter figure is a
very good Q rate for a band
that most people only oper-
ate on a sked basis! It was es-
pecially fun to call CQ on
1296 (unheard of most of the
time) and work stations off
the side of the 23-element
beam. W1RIL in Worcester,
Massachusetts, was worked
in exactly this fashion, as
were K3MTK in Pennsylva-
nia and W2S5Z/1 in Massa-
chusetts. The air tempera-
ture continued dropping, so
Steve and | unrolled the
sleeping bags to operate
from.

Photo B shows me oper-
ating in my “warm” outfit
(ves, | could hear the head-
phones through that wool
cap) and Photo C shows the
mast which was rotated by
hand. What the heck, it was

faster than a Ham-M! On
and on we went, swinging
the beam in all directions.
What amazing signals! Jerry
K2JWE, who had lent us the
mast, was our first contact
and he didn’t take too kindly
to our suggestion of leaving
it up there when we came
back down! As the evening
wore on, the temperature
dropped to about 45°, but
the skies were crystal clear.
An amateur astronomer
would have a ball on Slide
Mountain with a good tele-
scope. The ranger set up his
tent and spent the next hour
watching and listening to us
working stations, exchang-
ing grids, calling out beam
headings, setting up skeds,
and operating CW, the latter
which he found fascinating.

The QSOs kept coming,
although somewhat slower
now as the bands died down.

73 for Radio Amateurs » November, 1985 19



Photo D. WB2W!IK on Sunday morning on 432 MHz. The

ledge in the rock conveniently holds a paddle and the log.
The 1296 station is on the right.

We didn’t know that 6 me-
ters had been open all day to
the Midwest and South,
which kept a lot of stations
off the UHF bands. This
probably also explains why
we didn’t hear any stations
from Buffalo and Rochester
and worked just one from
Ottawa. Where was To-
ronto!?

About midnight we de-
cided to pack it in since the
bands had pretty much been
milked dry. Many stations
were excited to work us on
432 and others were ecstatic
to have finally bagged FN22
on 1296, My last few con-
tacts, including K1PXE,
N2BJ, and WA2FCGK, were
made from inside the sleep-
ing bag with paddle and
mike. At this point, we had
worked 46 stations and 11
grid squares on 432 MHz,
and 15 stations and 7 grid
squares on 1296. Impressive
totals for 4 hours of work
with 10 Watts. We decided
to hit the sack and get up
early to make a few more
contacts. But the porcu-
pines had other ideas.

| spent the better part of
the night chasing porcu-
pines away from our site, for
these ornery little devils like
to chew on anything, and |
mean anything they can get
their teeth into. At various
times throughout the night,
they tried to chew on the
9913 cable, my gloves, the

transverter, a flashlight,
Steve’s bag, the batteries,
and our canteen. The best
method to repulse them was
a large stone thrown at their
backsides. But as soon as |
fell asleep, they returned
and lit into something else.
About 4:30 am | found out
that “something else” was
the nylon webbing on
Steve’s backpack, which
had been nearly chewed
through! A few large boul-
ders chased them off again
(there were at |least seven or
eight around us at all times)
and by then the sun was
starting to come up, so |
gave up thoughts of getting
any sleep. The ranger came
by about 4:45 and we talked
for a short while about the
various methods used to
chase off the porcupines, in-
cluding the heavy-rock
method, which he heartily
endorsed. He claimed he
had seen one eat through a
tin can and swallow it, which
| didn’t doubt for a minute
considering what damage
had been done to the back-
packs.

Steve had completely
zipped up his bag in a
mummy position and rolled
oft the rock into the trees,
but the conversation and
sunlight soon woke him up
and we watched a truly
beautiful sunrise. Breakfast
was in order, and out came
the thermos of hot choco-
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late and soup. Today’s spe-
cial was peanut butter and
jelly sandwiches with (you
guessed it) trail mix. The
bags were rolled up and by
6:20 am we were back on the
air. Photo D shows Steve
hard at work making con-
tacts on 432, and he looks
like he just sat on one of the
visitors from the night be-
fore.

The contacts came slowly
but picked up after about a
half hour. We were able to
work another 14 stations
and 2 new grids in 2 hours on
432, while 1296 yielded 4
new stations but no new
grids. We finally worked a
VE (VE3FN) on 432 and got
into FM19 in Maryland and
Virginia. But the low clouds
from the day before per-
sisted, leading us once again
to think that moisture ab-
sorption was working
against us.

Finally, at about 8:30 lo-
cal time, we decided to start
packing up and head down
the mountain. Our decision
was aided by an invasion of
the largest swarm of black
flies I've seen on a moun-
tain, Out came the Cutters!
The flies clustered on our
damp clothes which were
hanging on a guy rope, and
hitting the clothes with a
rock caused a black cloud to
rise into the air. The ranger
stopped by to say good-bye
and headed down the moun-
tain. It actually took us from
8:30 till 10:00 am to get
ready to head out. Perhaps
this was because we didn't
relish the thought of having
to carry all that weight
again. Using up some of the
food helped, as did empty-
ing the thermos, but the bulk
of the weight was still
there —in the batteries, the
multimode radios, the flash-
lights, and those blasted
mast sections. It didn’t look
like an easy descent.

We were pleasantly sur-
prised to see how easy it was
going down. After all, grav-
ity and Mother Nature were
on our side this time and
Murphy was nowhere to be
found! We were able to

cover the 2.7 miles down in
just over 2 hours, half the
time it took us to get up to
the top. We arrived at the
car at 12:15 pm and | was
surprised when | opened it
to find another canteen full
of cold water. Shower time!
Steve had fallen back a bit
but appeared from the
woods about 10 minutes
later, got to the car, and top-
pled majestically onto the
tailgate (pack and all) with
the words ““Never again!”’
After a short repacking pe-
riod to secure the batteries
so they wouldn’t spill, we
headed back to civilization
and a lunch of hamburgers,
hot dogs, onion rings, and
beer.

In retrospect, I'd have to
call the DXpedition a suc-
cess, since we did achieve
our objective, which was to
operate from the top. We
were both disappointed that
there wasn’'t more activity
that we could hear on the
UHF bands (and I’'m sure the
6-meter propagation caused
a lot of that), but it was im-
pressive to call CQs on 1296
and work stations with beam
headings 90° away. Try that
from your home sometime
on the UHF and microwave
bands! Our injuries were mi-
nor: Steve’s shoulders and
neck required some TLC and
| suffered a mild burn from
the back strap on my shoul-
der blade, which some lo-
tion took care of. All the
equipment made it back in
one piece, although the
1296 antenna broke two ele-
ments on the climb down
and the 432 antenna bent a
few.

Would we do it again?
Maybe, although with more
help since it is a real c/imb
when you're loaded down.
But it's kind of a nice feeling
to realize that you've set a
goal for yourself, something
that no one else has done,
and carried it off. That's
what makes ham radio excit-
ing for me. As for Steve? He
summed it up at the 3500
foot level on our way up Sat-

urday: “Just leave me here
todie” R



You may not be able
to solve the worlds problems.
But at least you can listen.
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Luis E. Suarez OA4KO/YVS
Apartado 66994

Caracas 1067-A

Venezuela

Toss Out Your Tubes!

Replace them with high-performance FETs —
OA4KO shows you how.

he purpose of this arti-
cle is to encourage am-
ateurs to modify all of those
vacuum-tube accessories
getting dusty in the base-
ment. The general rules rec-
ommended here apply very
well to any stage using
vacuum-tube triodes or
pentodes as oscillators or
amplifiers. They can be re-
placed by unijunction FETs
almost without circuit mod-
ifications. As a bonus you
get lower power consump-
tion with better gain, noise-
figure, and intermodulation
specs. A little bit of theory is
explained and an actual
modification is described.
This article began back in
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1959 in Peru when, one day,
| received TV Channel 2
from Cuba and Venezuela.
That was the best year for
propagation conditions |
have ever seen! If Channel 2
was so well received on a
normal TV set with an in-
door antenna (there was no
Channel 2 in Lima at that
time), then | supposed that
the 6-meter band would be a
good choice for DX, too.
However, my Novice license
kept me out of that band un-
til the early Sixties.

During those days, the
most modern transmitter
tube available was the 6146,
a good tube up to 60 MHz.
There were very reliable

triodes for VHF receivers,
most developed for televi-
sion sets and featuring a
very low noise figure and
high transconductance.
Many war-surplus goods for
VHF were available, too, at
very reasonable prices. |
talked with experienced fel-
low amateurs and decided
to make a visit to my local
radio shop just to see what
was available. The visit was
discouraging. The best
choices were a Globe Scout
for a transmitter and the
Hallicrafters S-40 for a re-
ceiver, but the goods were
out of my price range. For-
tunately, we were in the
“build-it-yourself” days!
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Fig. 1. The original two-tube 6-meter converter.
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The Globe Scout was
priced at $119.95 wired, and
$99.95 as a kit. This transmit-
ter, marketed by World Ra-
dio Laboratories, featured
80-to-6-meter coverage, AM
plate modulation, crystal-
lized frequency control, 5
tubes (including the new
6146), and a self-contained
power supply. If desired, a 6-
meter vfo, at $49.95, was
available as an accessory, as
was a vfo for the HF bands.
It furnished a full 65 Watts
CW and 50 Watts phone. |
still have the brochure |
picked up which has the
schematic in the back, as
was usual with all Globe
products. | remember also
the Globe Champion, a de-
luxe transmitter owned by
my friend Jose Maria OA4II.
This beautiful 300-Watt
transmitter was well beyond
my price range,

| went back home to di-
gest the information | had
gotten at the store. My own
transmitter, the Globe Chief,
had two 807s for 90-Watt
CW and had a screen-grid
modulator to go AM. The
modulator and vfo were
homemade and really
worked! | also remember
that | built another vfo for
Eduardo OA4)R. The 807s
allow no operation at 50
MHz, so the Globe Chief
was discarded as a candi-
date for modification. My

receiver, a used Hallicrafters
5-40, had no 6-meter band



and the price of the new Hal-
licrafters S-53A, which cov-
ered up to 54 MHz, was
prohibitive.

| decided to build a trans-
mitter around the new 6146
tube and to swap a BC348
surplus HF receiver for an-
other surplus VHF receiver.
A couple of days later, | met
Mark Johnson, the owner of
the radio shop, a great man
and better friend. He now
lives retired in the US but is
not a ham any more, for he
was not well disposed to
learning the code. We talked
about my research and he
suggested that | buy a con-
verter for my receiver and
that | construct the transmit-
ter. That same night we went
to the shop and he showed
me the converter. It also was
a World Radio Laboratories
product, the model 6-PMC,
and featured two modern
tubes—the 6BQ7 (twin tri-
ode) and 6U8 (triode/pent-
ode). | hurried home with the
converter, connected it to
my receiver, and received
nothing but noise. An an-
tenna was needed! | cut a di-
pole and called a friend on
forty to run a test. | transmit-
ted on 40 and received on 6
meters —and was treated to
the clearest signal | had ever
heard in my short life as an
amateur. No QSB, no noise,
no whistles, just pure AM! |
soon had a three-element
homemade antenna up, fed
by my homemade transmit-
ter, and certainly had the
most enjoyable experience
in my career as a ham.

Then came SSB, and soon
propagation declined. |
moved to Brazil and the
converter remained on a
shelf. Years later, all of my
DXing was done on the HF
bands using my Heath SB
line. Even then, | thought
that the converter was a
good piece of equipment de-
serving a revamping. During
the late Sixties | always had
the intention of modifying it
but never did until now.

WRL's 6-PMC

The 6-PMC is a tubed con-
verter developed to be used

Fig. 2. Construction of a P-
channel FET.

with any one of three differ-
ent i-f frequencies: broad-
cast band, 10 MHz, or 28
MHz. The unit requires 200
Vdcat15mA and 126V ac
at 850 mA. The antenna in-
put connector is an automo-
bile antenna type, since the
equipment was intended to
provide both mobile and
fixed-station operation. The
output is just a piece of coax
to be attached to the an-
tenna terminals of the re-
ceiver. The modern design
(at the time) was developed
around a phenolic printed
circuit board and mounted
in a gray painted aluminum
box.

The schematic of the orig-
inal converter is shown in
Fig. 1. As you can see, the cir-
cuit is very simple. It has a
cascode amplifier, a pent-
ode mixer, and a triode crys-
tal oscillator. The oscillator
injection is provided by
means of the stray capacik
tances. This scheme pro-
vided a low-noise/high-gain
combination with very low
intermodulation products.
The only problem encoun-
tered was that the PCB
warped due to the high tem-
perature of the shielded
tubes! The tubes were
placed with half of their
body inside the metal box,
hence most of the dissipated
heat remained within the en-
closure.

Whatisa FET?

When | decided to modify
this unit, the obvious choice
was to replace the tubes
with FETs. They work very
well in place of the triodes
and pentodes when used as
class-A amplifiers, but they
cannot be used as class-B or
class-C amps, as will be ex-
plained later. The input
impedance of a FET is very
high, some 10 megohms. It
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Fig. 3. Current flow in a properly biased P-channel FET.

has very low noise, very high
gain and excellent intermod
response.

The replacement of tubes
by FETs is very easy to ac-
complish, but | prefer to re-
view some basics just to
have a background that al-
lows you to attempt the
modification of simple
tubed equipment. This way
you will know how it is done
and what to do if your
equipment is not the Globe
converter.

Some Theory

A field-effect transistor,
or a FET, is a very simple
semiconductor device. It's
much simpler than a bipolar
transistor since it is just a bar
of silicon with a dopant
which determines its polar-
ity characteristic. The bar,
for example, is of P-type sili-
con and is shown in Fig. 2.
One end of the bar is called
the source (S) and the other
end is called the drain (D).
Midway across the bar there
are two small N-type regions
which are connected to-
gether and are called the
gate (G). The portion of the
silicon bar between the
heavily-doped gate is called
the channel. As the bar is of
P-type silicon, our FET 1s
called P-channel. Should
the bar be of N-type silicon,
the FET is an N-channel
device.

As shown in Fig. 3, the cur-
rent in a P-channel FET flows
from the drain to the source
through the length of the
channel. Right at the junc-
tion, a subtle change has
taken place—some of the

M-CHANNEL E-CHANNEL

B i

Fig. 4. Schematic symbols
for FETs.

free electrons in the channel
have filled some of the holes
in the P regions. Therefore,
right at the junction, there is
a symmetrical crystal struc-
ture which forms a barrier
and prevents any further
combinations of holes and
electrons. On either side of
the junction, there is a small
area without free carriers
called the depletion region.

For proper operation, the
gate should always be re-
verse-biased when refer-
enced to the source. The
source and the drain are in-
terchangeable in most units
if, and only if, the internal
geometry is symi. «trical. To
stay on the safe side, follow
the terminal markings and
the manufacturer’s recom-
mendation. If the FET is a P-
channel type, the drain must
be connected to the nega-
tive side of the power supply
and the gate must be posi-
tively biased. From a differ-
ent perspective, the proper
polarity of the drain can be
determined by thinking of
the gate as being shorted to
the source. The polarity of
the drain should then re-
verse-bias the junction at
the gate drain end. The po-
larity of the drain, with re-
spect to the source, is then
opposite to the polarity of
the gate with respect to the
source. As shown in Fig. 4,
the P-type FET symbol
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Fig. 5. Current flow as a
function of supply voltage.

shows the arrow pointing
away from the junction,
while the symbol for an N-
type has the arrow pointing
toward the junction.

As you vary the gate po-
tential, the current flow is
also varied. The doping level
of the gate is very large com-
pared with the channel;
therefore, when the p-n junc-
tion is reverse-biased, the de-
pletion region will extend
into the channel region. The
current flows through the
channel linearly as the sup-
ply voltage is increased until
a pinch-off voltage is
reached and the current can-
not increase anymore (see
Fig. 5). This is caused by the
depletion region around the
gate which reduces the
channel to such an extent
that no more current can
flow through it. The deple-
tion region has very few car-
riers, so its conductivity is
very low. The result is a re-
duction of the channel
cross section and hence an
increase in the channel resis-
tance.

Testing FETs

loss is the current passing
through the channel when
the gate is biased at 0 volts
or is just tied to the source.
This current reflects the gain

and the noise figure of the
FET. The higher this current,
the higher the gain and the
lower the noise generated is.
The setup to check the | is
shown in Fig. 6. You should
always use the drain-to-
source voltage that will be
used in the actual circuit.
The gate is connected to the
source and the current is
read at the ammeter in series
with the drain supply. Re-
cord this value for each FET
that you have. | will show
you later how to use I in
an actual design.

FET Behavior

FETs are semiconductor
devices and are affected by
changes in temperature. The
interesting thing is that an in-
crease in temperature de-
creases the current flow—
the reverse of a normal bi-
polar transistor. At the gate,
the increase in temperature
increases the gate-channel
leakage, but this effect is
only important when there is
a very high resistance in the
gate-to-source circuit. Nor-
mally, temperature is of no
concern in the amateur ser-
vice unless you install FETs
in a very hot environment. In
this particular case, temper-
ature is something to be
taken into account. How-
ever, most FETs will with-
stand temperatures of up to
150° C if they are properly
biased.

Like vacuum tubes, FETs
may be used as triodes in
common-source, common-
gate, and common-drain
amplifiers, corresponding to
common-cathode, com-
mon-grid, and cathode-fol-
lower tube configurations.
Just replace the plate with
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Fig. 6. Three FET circuits.
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the drain, the grid with the
gate, and the cathode with
the source. Most resistors
and capacitors will remain
the same value, with a few
minor changes. However, it
should be noted that the FET
cannot replace a triode or
pentode if the stage is a
class-B or -C amplifier. The
FET cannot drain current
when the gate (grid) is for-
ward-biased, as is normal for
half the cycle in class-B or-C
amplifiers.

It is important to mention
that the noise figure in a FET
is quite lower than that of a
bipolar transistor or tube.
But remember that low
noise figures are obtained
only with careful circuit ad-
justment and proper selec-
tion of components. Noise is
very important at both au-
dio and VHF/UHF frequen-
cies. At HF the high level of
atmospheric noise is higher
than the noise generated by
FETs; however, a low-noise
audio amplifier is an advan-
tage in a communications
receiver. In this regard, an
outstanding combination is
a FET product detector and
a FET audio amplifier.

In general, any oscillator
circuit designed around a
triode may be used with a
FET. A large gate-to-source
resistor should be used to
limit the gate current to a
safe value, since a FET oscil-
lator does not operate with
gate current. When the gate
goes forward biased it
merely limits the drain-to-
source current. Usually, this
resistor is already installed
in the tube circuit and may
have a value near 100k
Ohms. The signal amplitude
may be controlled either by
varying the supply voltage
or by varying the source self-
bias resistor (see Fig. 6).

As mixers and detectors,
FETs are really excellent.
Here is where the FET's low
noise and freedom from
cross modulation is of real
value. The best operating
point is achieved with a bias
equal to half the pinch-off
voltage. The drain current

will then be 25% of I, in
static operation (without sig-
nal injection). Refer to your
list of |55 values and reserve
the units with higher | ;< cur-
rent for the amplifier stage.
Use the second-better units
for the mixer stage. Using
the same setup as before,
place a 10k pot in series with
the source and adjust the re-
sistance until the current
drops to 25% of original <
value (see Fig. 6).

For minimum cross mod-
ulation the instantaneous
sum of the oscillator and sig-
nal voltages should not ex-
ceed the pinch-off voltage in
low-level mixers with signals
in the uV level. When signal
levels are higher, like in a
second mixer, the oscillator
voltage should be reduced,
which also reduces the con-
version gain. There is a draw-
back, however: The inter-
electrode capacitance is
very high in FETs and this
may cause frequency pull-
ing. The cure is to use an iso-
lation stage.

For product detectors the
oscillation injection should
be reduced. A choke or high-
impedance transformer is
used at the drain output to
ensure a higher voltage and
hence higher current at the
drain. The choke or trans-
former has less dc resistance
than a resistor.

When the FET is used as
an i-f or rf amplifier, bias the
device at ', 15¢s. Not too
much gain is lost, mutual
conductance is reduced by
only 30%, and stability is en-
sured. The procedure is
shown in Fig. 6.

For RC-coupled ampli-
fiers, choose the load and se-
lect the bias to drop the
voltage across load to half
the supply voltage. Use the
same setup shown in Fig. 6.
The RL is the chosen load
and a voltmeter reads the
voltage across this resistor.
Remember to use the units
with higher |, for high-gain
preamplifiers to get a lower
noise figure.

Throw Away Your Tubes!
My first step was to pull



out the tubes and shieldings
in the old converter. Then |
picked four 2N3819 FETs |
already had. No special
choice here, you may use
MP-102s or whatever FET is
at hand. Use a FET with high
lss current in the cascode
amplifier for better perfor-
mance. Always use the best
FET at the first rf or audio
amplifier, as | recom-
mended before.

| replaced the tubes by
plugging the FETs into the
tube sockets, insertinga FET
at pins 6, 7, and 8 of the first
tube. Remember that tube
pins are numbered from be-
low—pin 1 is the first pin
counterclockwise from the
alignment gap (viewed from
above). | plugged the re-
maining FETs into both tube
sockets. Next, | connected
the coaxial output to my
Yaesu FRG-7700 antenna in-
put and ran 12 V dc from my
regulated power supply to
the B+ cable in the con-
verter. | tuned the receiver
to 10 MHz and switched on
the converter. The noise in-
creased very little and | as-
sumed nothing was wrong. A
glance at the schematic and
some voltage measure-
ments showed very poor ac-
tivity of the 40-MHz crystal
oscillator. | pulled R10, the
15k resistor connected from
the power supply to the
plate (now the drain) of the
6U8 triode section, and re-
placed it with a jumper. |
switched it on again and
listo! TV Channel 2 interfer-
ence was evident. | quickly
tuned around 50.1 MHz but
found no amateur activity. |
tuned the TV-2 video carrier
at 55.25 MHz. It was S9 + 10
dB. Some tweaking was nec-
essary and after repeaking
the i-f coil and adjusting the
piston trimmers, the signal
went up to S9 + 20 dB. |
tuned in the TV-2 audio car-
rier at 59.75 MHz and
placed my FRG-7700 in FM
mode. The sound was crisp
and the S-meter showed S9
after readjusting the trim-
mers. | moved back to 52
MHz and repeaked the trim-
mers. This time | received a
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Fig. 7. The new four-FET 6-meter converter.

signal, although an unde-
sired one; a pirate station!
Well, it was not bad at all for
a modification planned
more than 20 years ago.

| desoldered the antenna
connector, the coaxial out-
put, and the supply cable.
The next step was to remove
the four screws securing the
PCB by four bronze spacers.
The automobile antenna
connector was very ugly and
hence was discarded. | in-
stalled a BNC jack in the
same place and an RCA jack
on the other side to be used
as an output connector. In-
stead of the power-supply
cable routed out of the box
through a hole, | installed a
0.001-uF feedthrough to be
used as the positive supply
terminal and a #6 solder lug
secured to the box with a
6-32 x %" screw and nut for
the negative supply connec-
tion. | also installed a 22-uF
tantalum capacitor at the
PCB B+ (now +12 V dc)
hole and an 8-uH choke for
rf filtering. You don’t have a
choke at hand? Don’t worry,
a 100-Ohm resistor may be
used or just build a choke on
a 1-Watt high-value resistor,
winding as many turns as
you can of number 28 enam-
eled copper wire onto it.

Adjusting the coils while
tuned to the TV-2 video car-

rier showed no improvement
in signal strength. | tuned
around 52 MHz and ad-
justed the trimmers for max-
imum noise. Coil L5 refused
to tune even with C12 at
maximum capacitance—
same thing for C4 and C1.
More surgery was necessary.

The two 470k resistors, R2
and R3, form a voltage di-
vider that obviously results
in a half-supply bias of
around 6 volts. | decided to
install a 470k trimmer in-
stead of R2 to allow a bias
adjustment. | replaced R6
with a 90k resistor and in-
stalled a 3.3k resistor in par-
allel with a .001-uF capacitor
in series with the mixer
source. For mixer operation,
the FET gate bias should be
equal to half the pinch-off
voltage, which means a drop
of some 25% in drain cur-
rent. | installed also a 5-pF
capacitor in parallel with all
of the tuned circuits except
output coil L4, which
seemed to be resonant.

This time the result was
better than | expected. Back
to the TV-2 video carrier
which, after retuning,
showed a beautiful S9+40
dB on the Yaesu S-meter. The
audio carrier was S9 + 20 dB
and the sound was less dis-
torted than before. This time
the mixer worked very well.
Back to 52 MHz, and the tun-

ing capacitors peaked al-
most at their midway point. |
removed the capacitor in
parallel with C6 since it was
not necessary. Then | ad-
justed the trimmer at R2 for
best performance. Tuning
across the band showed an-
other pirate station, but no
amateur activity.

At this time, | noted that
capacitors C3 and C5 were
improperly installed. Both
were too far from the gate
and coil, and as a result |
noted a drop in gain each
time | touched the connec-
tion with the voltmeter. | re-
located them close to the
gate and close to L2. Also, |
moved C11 closer to L5 and
replaced C7 with a 500-pF
capacitor, removing the pre-
viously-installed 5-pF capac-
itor in parallel with C6 and
C1. This time the TV-2 video
carrier signal rose to S9 +60
dB—full scale! The test at 52
MHz showed an oscillation
due to the tremendous gain
of the cascode amplifier. |
cured the oscillation with a
10k resistor across both L2
and L3. This resulted in low-
ering the Q of both circuits
and a flatter response across
the six-meter band was
achieved.

The last step was to re-
move the filament jumpers
and to ground the unused
lines. | removed also C14, C8,
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and R7. Then | installed the
PCB in the box and wired the
BNC connector, the output
connector, and the +12-V-
dc feedthrough. A final re-
tuning with the enclosure on
and a test showed the oscil-
lator was 2 kHz too low in
frequency. The cure was to
install a small coil with a fer-
rite core in series with the
crystal. A small adjustment
of the core moved the fre-
quency 2 kHz up. The modi-
fied circuit is shown in Fig. 7.
Please note that the induc-
tance in series with the crys-
tal is not shown in the
schematic. Another crystal
may oscillate higher in fre-
quency and the cure in this
case is a capacitor in parallel
instead of a coil in series
with the crystal.

| found no amateur-radio
activity on 6 meters in Cara-
cas. Most hams here live in
apartments, and their instal-
lations are prone to TVI from
6-meter transmitters due to
poorly-designed TV receiv-
ers. | couldn’t test the con-

71 Meadow Road, New Castle, Del. 19720
Factory Authorized Dealer!

KENWOOD YAESU

verter with a real off-the-air
signal, so it was off to the
laboratory. At the lab, |
tuned the converter using
the Sinad method and two
Cushman CE6-A communi-
cations monitors, one used
as a tuned i-f and the other
as a signal generator. All of
the tuned circuits were reso-
nant at the midway point of
the trimmer pistons. Power
drain was 15 mA at 14 V
dc—just 210 mW instead of
10 Watts using tubes!

One final bit of advice.
You can use tetrode FETs in
the same way as triodes, but
properly bias the second
gate or just tie both gates to-
gether and use it as a uni
junction FET for a simpler
circuit. | am very satistied
with the results of this modi-
fication and | hope that this
guidance will be useful to all
those fellow amateurs wish-
ing to modify their old tubed
gear gathering dust in the
basement. Now, regarding
the 33 tube sections in the
KWMm-2. . B

Paul, WA3QPX
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Get Crackin’-Gobble Up These Nutty Deals

Think ahead-order this month for Christmas.

Hard to get through on our 800 number? Call before 70 a.m of affer 5 p.m

KENWOOD YAESU

NEW T5-3405 HF Transceiver . CALL
Wilth Generai Coverage Receiver

[S-0305 HF Transceiver CALL
Wilh General Coverage Recever
15-4305 HF Transceiver SUPER SPECIAL
With General Coverane Reciever

15-B305 Transceiver CALL
160-10 Meter With Power Supply

15-5305P 16010 Meter XCVR CALL
With Power Supply & Notch Filler

RECEIVERS

R-2000, R-600, R-1000, B-11
General Coverage Recewvers

VHF/UHF ¢

CALL

CAL|
2-meter Mobile Units, 45 or 25 Walls

CALL
GALL

TR-7950/ 7930

TR-2130 2m All-mode, 25 Watls

IS-T11A/TS-B11A
All-mode Transcaivers
2moor T0cm mobie or base station

HANDHELDS

[R-2600A8 2m FM Transceiver
With memories. LCD, scan

TH-21A, 21AT/ TH-41A -41A] CALL
2/ T0cm Ultra-compact FM Transceiver

CALL

ANTENNAS TOWERS

CUSHCRAFT

AJ J-element 10-15-20m 205.00
&4 4-glement 10-15-20m 264 95
A3 10-15-20m Vertical 206,95

214B SSR/215WH FM 2m Boamers 73.00

ARX-28 2m Hingo Ranger 34 95
A3219 2m Boomer BE.00
KLM

KT344 4-element 10-15-20m 334 45
KT34XA B-element 10-15-20m 479.95
2m-11X 11-element 2m 79.95
2m-16LBX 16-glement 2m 91.95

MOSLEY
CL-33 3-glemem Triband Beam 265 95

FT 757 HF XCVR with mic

HF TRANSCEIVERS

FT 980 CAT System 1439.00
AL Power supply, Full Break-in CW,

..BY99 .95
with General Coverage BCVRA
includes CW keyer, AM/FM. CW Hiter

NEW SCANNER
FRG 9600

Continuous Loverage

60 MHz-905 MHz, All mode

SWL RECEIVER

NEW FRG 8800 SWL Receiver
VHF Converlers  Aclive Antennas available

HANDHELDS

FT 209RH 2m HT 299 95
FREE FTS-6 Tone Encoder with each FT
2Z00RH

All accessaries in stock

VHFIUHF

369:95

NEW FT 270RH 2m. 45-wall
Very small mobile rig

MNEW FT 2700RH 25-watt
Dual-band 2m ang 440

4899.95

FT 726R Far gm 759 95
{Optional modules for Gm, 430,440 MHz)
Great for Satellite Work

Unarco-Rohn

Self-supporling towers:

HEBX40 40-feet wilh Base 198.00)
HEX48 48-feet with Base 264,00
HBX5E 56-feet with Base Ja5.00
HDBX40 Higher load with Base 248 00

HDBX48 Higher load with Base 325 00
Other BX. HBX, HOBX in slock

Guyed foldover towers:

SSE/AM/FM/FSK, Speech Processor

499 95

310.0C

or call our regutar number. 1f you pay for the call and order, we Il credit your arder with §1

[€3 ICOM

HANDHELDS

ICOZAT 2m HT. 10 Memaries
IC O4AT 440 HT/Touchione GALl
IC 2AT 2m HT/ Touchtane 199.95
|G 3AT 220 MHz HT/ Touchlone 229.95
[C4AT 440 MHZz HT/ Tauchtone 229 95

CALL

. SWL RECEIVERS

2 A7 | imited Quantities 599 95
: General Coverage Receiver
VHF/UHF
NEWIC 3200 2m /440 bands 489 95
|G 27 1H 100-watt 2m XCVR f32:45
G 278 2m compaci mobile 308,495

|G 290H 25-wt all-mode 2m XCVR 479.95

|G 2714 Special 559 95

All-mode ?m Transceiver

HF TRANSCEIVERS

CALL
G751 HF XCVR/Gen Cov RCVR 1179.00

NEW |0 735 HE ACVR

With P535 installed 1299 (10

|G 745 , 759.55
HFE XCVR/Gen Cov BCVH

MARINE

M12 12-ch Programmable H1 219.95
M2 76-channel Synthesized HT 261.95
MA0 25-watt all-channel Scanner 387 .26
MBOC Commercial MB0 429 95
New M5 all-channel HT 175 .95

ACCESSORIES

FOR PACKET
AEA PKT 1 Packet Controller
Kantronics Packet Controller

BENCHER PADDLES
Black/Chrome 38 95/48 .95

ASTRON POWER SUPPLY

4549 95
21085

RS7A 49 95 RS20M 104.95
RS12A .69.95 RS35M 149.95
H520A 89.85 V520M 124,95
R535A 133.95 VodoMm 169.95
HS50A 189.95 R550M 209.95

BIG DISCOUNTS

T

u SANTEC i

KDK

FM 2033 2m. 25-watl 259 95
FM 240 2m. 25-watl 299 95
STLC Leather Casefor ST 142. . 34 05
SM3 Speaker Mic for ST 142 34.50

el

TEN-TEC

2541 2m Synth Handheld 2549 .95
Century 22 CW XCVR 350.00
25110 Model B 410 .95

Satellite Station for Oscar 10

CORSAIR || Model 561 CALL
# ARGOSY |1 5250 Digital 219.85
TRITON 425 HF Amp 1.5kW GALL

SCANNERS
REGENCY
New R1060 10-ch, 6-band .99 .85
MXA000 mobile 20-900 MHz 389 00
HX 1000 20-ch Handheld 209 .95

HXZ2000 Handhetd 120-900 MHz 289 95
MX3000 30:ch, 6:band mobile  210.95
MX5000 20-ch 25-512 MHz cont. 354 95

BEARCAT

New 100XL Handheld . Call
260 16-ch mobile 248.95
201 16-channel/aircraft 169 95
2020 40-ch/aircratt 274 .95
210%L 195 .00
300 50-ch scanner/ aircratl J41.00
SONY RECEIVERS

2007 SWL Receiver 209 45
2010 SWL Receiver 279 95
4910 SWL Receivel A9.95

AMPLIFIERS

TOKYO HY-POWER
VHF & UHF amps GALL for Quotes

DAIWA

LA-2035 2m Amp, 2 in, 30 oul GA 95
LA-2035R 2m Amp with preAmp. 74,95
MIRAGE

B23A Zm Amplitier 2:30 . 84 .95
B1016 2m Amplifier 10- 160 242 95
B3016 2m Amptitier 30-160 199 9§

D10 10N UHFE AmpsN connectors 279.95
B215 2m Amp: 2'in, 150 out 245 495
A1D156m Amp: 10in, 150 out  242.95

AMERITRON HF AMPS

HAL

f46.95

CWH BB50 Telereader

CRI 100 RTTY/CW Interface 214.95
CRI 200 BTTY/CW Interface e L IR
(Ither items available CALL

HARDWARE

MFJ 1224 with MFJ C-B4/V-20 Soft 79 95

MF.J 1229 CALL
Kantronics |nterface ! 210.95
AEA CP100 Interface 784 95
AEA MPI Micraopalch 119.95
AEA CP-1 Interface 179.95
PACKAGES
Microiog AIR-1 Vic-20/C-b4 179.95
AEA CPY for Vic-20/C-64 209.95
AEA Microamtor Patch MAP-B4  119.95
SOFTWARE
Kantronics Hamtext
Vic-20, C-b4, Apple CaLl

Kantronics Hamsoft/Amtor
Vic-20, C-64, TRS-80 color, Atari  69.95

Kantronics Hamsoft
Vic-20, Apple. Alan, TRS-BOC, T1-99 CALL

Microlog Air Disk

Vic-20.and C-B4 Disk 49.95
Cartridge 6695
AEA
MBA Text Vic-20-or C-64 F9.45
MBA-1or 64 BG. 95
Marstext Vic-20 or C-b4 7985
Dr. DX by AEA 85.95
Dr. QSO by AEA 71.95
=5 s eSS S

HY-GAIN
FACTORY REBATE

From T Aug. fo 30 Sep. 1985
10%: Factory Rebate on
TOWERS
ROTATORS
ANTENNAS

Liruted to gne item per category

13046 Jetferson Davis Highway
Waodbricdge, Virginia 22191
Information & Service: (703) 643-1063
Store Hours: MTT: 10-a.m —b6pm
Wk 10am—8&pm
sat: 10 am.—4 p.m
ODrger Hours: M-F 9 aim -7 p.m
Saturday 10 a.m -4 p.m

e
.

aend 3 22 slamps -for 3 fiyer
Cegler fmguiries Invited

WOMBEDD>

TA-33 3-element 10-15-20m 239.95 FK2558 58-fegt. 256 44000 ALBOA 1200 watl. . . 659.495
Pro A7 7-element 10-15-20m 465,95 FE4554 54-feet, 450 1256.00 TELEX HEADPHON ES ALBA HF Amp 160-15 389 95
HUSTLER Other sizes at similar savings Procom 350 Procom 450 AL1200 1.5 kW Amp 1309 a& I:Elu.f dssociate store : o~
1 tieal with 30m 128 85 Foldovers stipped freight paid Procom 250 and others ol Davis & Jackson Bodd. PO Box 293
ﬁgm 12'33"1 1ll:rer1lw| iy ) bbb 10% higher west of the Rockies Call for our prices KENWOOD 11922 2kW CALL  |Lacombe. Lovisiana 70445
£ -B80m Verlical . o : . Information & Service: (504) 882-5355
MOBILE RESONATORS Standard Super  Straight Sections: v B&W AMP SUF'F"II_."I'A P 2 S
10 and 15 meter a5 178  2ub Suaai aelon 4795 n g nosition Coax Swilch s3.eg - ACCHOR B0 AYRp SOESelN ATCT
20 meters 1550 2195 250 Siraight Section 4B.83 - oc 1 kW Low Pass Fille! SPEY e AR ED A IRe R ENTER
30 and 40 meters . . 17.95 25 05 45G Strawght Section 109.00 g e = AT 12004 1200 PEP Tuner 169,95 PHONE C
75 meters 1895 3695 Complete Tower Packages CALL DHWAFHGM“-W- MIE.LE{H - LK 50028 2.5 kW hipersil 13295 rerms: No personal checks accepted
HY-GAIN Eﬁiggtﬁﬁﬂdﬂﬂﬁfmm;%}’ﬁ*’, gégﬁ VOCOM AMPLIFIERS Prices o not inglude shipping UPS
3015 TH7DX 7-ele 10-15-20m CALL ,ﬂr;f- 4 1"~JJAI iz '| er 500 W 174 .&; Z'wattg in, 30 watts out 2m Amp . 6995  COD feg- 3235 per package. Prices are
3955 Explorer 14 10-15:20m CALL < - s Lable s, "% 2watlsin, 60 watts out 2m Amp 107.95  subject to change withoul notice or
Order Hy-Gain tower, Hy-Gain antenna, & : Call AMPHENOL 2 watts in, 120 watts out 2m Amp 169 .95 chligation, Products are-not soid for
Hy-Gain rotor—get free shipping on all bt Connectors of all kinds in stock .. CALL  200mWin, 30 watls out 2m Amp 8483 ayajuation, Authorized returns dre sub
4 AL, lQw prices rect ta a 15% reslocking ang hanaling
MORE ANTENNAS ROTATORS T s L e L e s =%
AEA Isopoles CALL - CABLE BY SAXTON SRR, 0500 Mow VHF/UHF AMPS o ext purchase. £GE supports e
AVANTI HM 151.3G 2m on-glass 31.95 ey agepfy  KeNpro KRS0O Elevation Aotator  153.95 ew & your next purcnase. che SUppUiis e
ARSEN L M-1505/8 Mag Mount 39 .95 E?g‘ﬁ r:'” Eﬂ;;u Shiel p% g Hy-Gain Ham IV CALL from TE Systems manufacturers" warranties. To gel a
i e e el g _|I 7 4 '-i "-I -:I‘irr = ".-;i ¥ “‘! I'I - I'III i " i j ctar By i o I ! _:' .H r'r? !'r ] n' f i I‘Tﬂﬁ“‘,
IRGUEN O] 14185 g e Rotator 2 #18. 6 #22 izt HyBan Taltwisler 28 CALL with Low Noise ot b A il
BUTTERNUT HFGY 10-BOm Vert 103.85 co © Ty Hy-Gain ED4511 CAL call customer service at 703-643- 116
o o So o Mim-8 95% Shield BARATE bt s GaAs FET Preamp B s
BUTTERNUT HF3B 2-ele Beamn = 169.95 Hy-Gain Heavy-duly 300 CALL ana It will be yuriisiied &t 1o ost.
FOROSCAR by Cushcratt & KLM . CaLL  CABLEWAVE HARDLINE Call  Buyan HF Beam & get an HO73 for §99.95 Call for Quotes

For Orders and Quotes Call Toll Free: 800-336-4799

Virginia Orders and Quotes Call Toll Free: 800-572-4201
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James E. Taylor W20ZH
1257 Wild Flower Drive
Webster NY 14580

Improve Your Audio Report

Are you tired of lying to your fellow amateur? Try the QRI
signal reporting system. Let him know what he really sounds like.

H istorically, the report-

ing of the audio qual-
ity of voice transmissions
has been confined to read-
ability and strength, to sim-
ply: Can you hear me? and,
Am | strong? However, re-
cent articles' and products?
indicate an increasing
awareness that this is not
enough—many people
want to hear the “personal-
ity” in the voice. There is evi-
dence that readability is
indeed enhanced by im-
proved audio “quality.”

What is this ephemeral
entity which we call audio
quality? Can it be measured
in terms which are more
meaningful than the con-
ventional good, average, or

lousy? In the paragraphs
which follow | shall attempt
to answer these questions
and to suggest a reporting
system which may prove of
practical value for the grow-
ing number of hams who are
interested in audio quality.

Frequency Range

The most fundamental at-
tribute of the human voice is
the frequency range. As will
be pointed out later, there
are other characteristics
which are significant, but
from the standpoint of intel-
ligibility the frequency
range of the voice and the
frequency response of the
ear are of salient impor-
tance. The plots which
follow? give us a quantita-
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Fig. 1. Frequency components in intoned vowel sounds.
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tive basis for frequency
comparisons.

Fig. 1 shows spectra for
typical ““voiced” vowel
sounds. Here we note that
for the sounds ““00’" and
“oh” the most prominent
frequencies are the third
and fifth harmonics, respec-
tively, although the funda-
mentals are identical. For
the sound “ee,”” however,
there are important har-
monic frequencies as high as
4300 Hertz. The “unvoiced,”
or breath, sounds (for exam-
ple, '“sss’’) can be even
higher in frequency.

Fig. 2 indicates the enve-
lope of frequencies for a
typical sampling of male
voices. (Incidentally, be-
cause of their wide variety
of speech sounds, the words
used for this plot were “Joe
took father’s shoe bench
out; she was waiting at my

lawn.”” At least it's better
than “Hello, test”!) Since
this is a plot of sound pres-
sure, a factor of two means
six decibels. The average
(the solid line) is seen to be
relatively flat up to about
1000 Hertz and then to de-
cline gradually with the 6-dB
point at 3500 Hertz.

Fig. 3 indicates typical re-
sponse curves of the human
ear. Curve 1 is for a single
ear; Curves 2 and 3 are for
both ears—with multiple
and single sources, respec-
tively. Curve 3 is the typical
ham situation, a single
speaker in front of the lis-
tener. Here, we see that the
maximum sensitivity of the
ear is at about 3500 Hertz.
Also, we note that this plot is
directly in decibels, so the
ear is much more peaked
than the voice: there is an al-
most 30-dB variation from
low frequencies to the fre-

PRESSURE LEVEL/IN A I-CYCLE BaND

RMS

= g | Wl 0 W B B
12 3 %
{8

AR P 1

10030

Fig. 2. Pressure vs. frequency, typical male voice.



quency of maximum sensi-
tivity!

Now, what have we
learned from all of this?
Well, quite a lot! We've seen
that the voice frequency
spectrum above 2500 Hertz
is rich in harmonics of the
low tones in the typical
voice and also in the sibilant
sounds. Also, we have seen
that the ear is relatively in-
sensitive to the lower audio
frequencies. Therefore, any
reporting system for audio
quality which we devise
should give primary atten-
tion to both the highs and
the lows, as well as to the
mid-range audio.

Dynamic Range

For our purposes, the
term “dynamic range” will
include two connotations:
(a) the ratio of significant
speech-sound amplitudes
and (b) the ratio of desired
signal to undesired distor-
tion products.

Referring to the first
meaning, the dynamic range
of voice is just the ratio of
the strongest vowel sounds
to the weakest or “"un-
voiced” sounds. Typically,
this will exceed twenty deci-
bels for voice. (For compari-
son, music can exceed thirty
decibels.) Dynamic range is
a natural and desirable
voice characteristic which
adds significantly to the
comfort of conversational
speech. The so-called
speech processors in all-too-
common use today have the
questionable function of en-
hancing the weak syllables
of speech sounds, thereby
acting to destroy the natural
dynamic range. In all consid-
erations of audio quality for
amateur radio, the key word
is “comfort.” After all, we
are dealing with a hobby.

Referring to the second
connotation, P. E. Chadwick
stated in a recent article that
.. .the term, dynamic
range, now means all things
to all men, and almost any
meaning desired can be at-
tributed to it!”"4 Accordingly,
| will include in “dynamic
range’’ the ratio of maxi-
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Fig. 3. Typical thresholds of audibility.

mum-desired transmitter-
power output to the corre-
sponding unwanted or inter-
modulation-distortion output.
Thus, for single-sideband
transmission, the ratio of
wanted sideband to the un-
wanted sideband would be
included in the dynamic
range —typically in excess
of 40 dB for transmitters of
modern design.

Audible Artifacts

In addition to the above
categories of attributes
which contribute, either pos-
itively or negatively, to the
comfortable transmission
and reception of amateur
voice signals, there has to be
a ""catch-all” classification
which covers “none of the
above.” | have chosen to
call this Audible Artifacts.
Here, we find a range of ex-
traneous audible distrac-
tions ranging from slightly
annoying or fatiguing
sounds to major anomalies
in the signal which can mask
or interrupt reception. These
include audible distortion,
sounds due to switching or
handling of the microphone,
breath sounds due to ex-
haled syllables spoken di-
rectly into the mike, and
background noise from fans,
chairs, kids, etc. Also in-
cluded in this category
would be a number of elec-
trically-generated artifacts
such as hum, rf feedback,
and oscillations of various
types.

Now that we have pro-
vided an elementary basis for
classification of the principal
contributors to or detractors
from good audio quality, let
us consider how one might
generate a meaningful voice
reporting system.

Reporting

In the above paragraphs |
have pointed out that a sim-
plified reporting of the tech-
nical quality of voice
transmissions should con-
sider five attributes:

Low-Frequency Response
Mid-Frequency Response
High-Frequency Response
Dynamic Range

Audible Artifacts

If we arbitrarily decide
that we wish to give an equal
weight of 2 points to each of
these attributes, we have a
neat system for reporting
quality on a scale of one to
ten! Also, if we consult the
ancient Q signals which go
back to the early days of CW
reporting, we find that the
signal, QRI, refers to tone —
originally reported on three
levels. Let us assume that
voice is enough more com-
plicated that we need five
levels for reporting rather
than three, and presto, our
system is clear! QRI =10
means a breakdown of
22222; | haven’t heard many
on the ham bands recently
who rate such a report!

Now, how do we use this
reporting tool on the air?
First, we must switch the se-
lectivity of the receiver to
the widest passband avail-
able (lowest selectivity).
After all, you can’t report on
highs if the receiver doesn’t
pass the highs. (For example,
| found that my receiver was
so deficient in low-fre-
quency response that | have
substituted a miniature
solid-state hi-fi amplifier for
the one originally there, and
guess what! I've never found
a receiving situation where
it helps to switch back to the
original amplifier!)

Once we have deter-
mined that our receiver is
capable of reproducing
“good” audio it’s fun to tune
in a voice signal and “give it
the works”!

If we are to give a repro-
ducible quality report, we
must apply the same stan-
dards to all signals. To en-
sure this it may be helpful to
form, mentally, a set of
questions relative to our five
categories of reporting. For
example, begin with a famil-
iar voice:

A. Low-Frequency Re-
sponse

Are the bass or low vowel
sounds faithfully repro-
duced? Does the bass sound
smooth and well-rounded, not
nasal? Doyou feel tempted to
retune to try and improve
lows? Assign 2 if the lows are
excellent, 0 or1 if not.

B. Mid-Frequencies

Do the tenor or treble
tones sound smooth, not
peaked? Do these tones ap-
pear to join comfortably to
the lows? Are the subtle in-
flections of the voice ren-
dered well? Assign 2 if the
mid-range is excellent, 0 or 1
if not.

C. High-Frequency Re-
sponse

Are the s-sounds (sibi-
lants) whistling naturally?
Do high-pitched voices
sound natural or distorted?
Are the sh-sounds clearly
different from the s-sounds?
Assign 2 if the highs are ex-
cellent, 0 or 1 if not.

D. Dynamic Range

Are the strong syllables
(vowel sounds) strong?
Speech processors often
make the breath sounds
really rancid! Now, tune to
the unwanted sideband. (If
you are using the lower side-
band, the upper is the un-
wanted sideband.) Is there
any voice audible here? The
unwanted should be weaker
than the wanted by at least
40 decibels. Assign 2 if the
dynamic range is excellent,
0 or 1 if not.

E. Audible Artifacts
Tune back to the wanted
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PORTABLE ANTENNA

MODEL AP-10

Designed for
APARTMENTS

MOTELS
VACATIONS

PRICE

946.7°

Add $3.00
Shipping and Handling

Quick Simple Installation. Operates on 2, 6, 10, 15, 20, 30
and 40 meters. All cails supplied. Only 22-1/2 inches long.
Weighs less than 2 1bs. Supplied with 10 ft, RG 58 coax
and counter poise. Whip extends to 57 inches. Handles
up to 300 watts.

VSWR—1.1:1 when tuned

Wiite for more details and other B&AW products

ALL OUR PRODUCTS MADE IN USA

nnma&mmﬁ:

Quiality Communication Products Since 1932
At your Distributors write or call i
10 Canal Street, Bristol PA 1@1’.’1}?

(215) 788-5581

sideband and listen criti-
cally to the voice. Do you
hear any distortion, ac hum,
background noise, or any-
thing else which shouldn’t
be there? Tune off either
side of the signal—is there
any carrier, splatter, or other
abnormal broadening of the
signal? Assign 2 if no arti-
facts are present, 0 or 1, oth-
erwise.

Having carefully evalu-
ated the signal, we are now
ready to give the QR report.
The report is just the sum of
the five numbers assigned
above —a TEN is perfection
(just like in the Bo Derek
movie of the same name).
Less than ten needs some ex-
planation. For this it may be
helpful to give the five num-
bers in sequence as, for ex-
ample, QRI:8 =12122 would
mean a clean signal which is
somewhat deficient in lows

and highs.

Conclusion

This brief article is an at-

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.

Manufacturers of Quality Communications Equipment

* Repeaters
¢ Links
* Remote Base

e Low Band ,VHF, UK
* Receivers
* Transmitters
* Antennas

tempt to provide a system of
reporting, numerically, the
audio quality of radiotele-
phone signals. A Q signal
which has fallen into disuse,
QRI has been resurrected to
help in the process. It is
hoped that this suggestion
will lead hams to insist upon
improved voices in their
loudspeakers! W
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“I pr“ [ EXPANDABLE REPEATER SYSTEM

* A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET.
* THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC.
« AN EXTENSION PANEL 1S AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS: THE Hi Pro “"E"

IS AVAILABLE IN NOVEMBER.
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WE SHIP WORLDWIDE

' @ \
Barry Electronics Corp. Gerraeg

Your one source for all Radio Equipment!

Los Precios Mas Bajos en
_ > Nueva York. . .
*g 3 KITTY SAYS: WEARENOW OPEN 7 DAYS A WEEK. i

=i

Saturday & Sunday 10 to 5 P.M.
. ®  Monday-Friday 9 to 6:30 PM Thurs. to 8 PM

& ™ come to Barry's for the best buys in town.
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belts-in stock

Ed(com
IC—R71A, 751, 745, 27A/H, 37A, 47A, R-7000,
127A, 271A/H, 3200A, 471A/H, 735

5 'lh!

]

Gobble Up Our Thanksgiving Savings
: See You at SCARA,CT—Nov. 10th

ICOM Day at Barry’s—November 23rd

v Antennas
K E NWOO D 3"5 f FT-ONE, FT-980, FT-757GX , FRG-8800
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Rick Littlefield K1BQT
Box 114
Barrington NH 03825

Conjure an Rf-Genie

73’s Weekend Special: A 3-22-MHz signal generator/
i-f aligner you can build in under two hours.

Agnnd signal generator
is essential for anyone
who builds or rejuvenates
ham-radio equipment. How-
ever, new generators can be
extremely expensive—and
older surplus units can be
large and unwieldy. If your
needs are modest and your
bench space limited, why
not roll your own?

The “Rf-Genie” is a com-
pact home-brew generator
covering most popular HF
and i-f frequencies. A vari-

able oscillator covers 3.2 to
22 MHz in two bands— pro-
viding coverage of 80
through 15 meters plus most
crystal-filter frequencies.
Optional 455-kHz and 10.7-
MHz crystal oscillators can
be switched on-line for pre-
cise i-f alignment. Generator
output is on the order of 4
volts p-p into a 500-Ohm
load. A simple voltage-di-
vider attenuator controls
the generator’s output level,
and a second output pro-

The Genie in operation.
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vides sufficient drive for an
external frequency counter,
The Genie is powered by a
single 9-volt battery, and an
LED indicates battery con-
dition when the unit is
turned on. Because the gen-
erator is self-contained in an
aluminum box, rf leakage is
very low.
Circuit

Q3, 4, and 5 make up the
oscillator and buffer stages
of the variable-frequency
module. This is a standard
““handbook’ vfo circuit
which has been modified to
cover a wide frequency
range. The LC circuit con-
sists of tapped toroidal in-
ductor L1, dual-section
capacitor C1, and a 3PDT
miniature toggle switch. Os-
cillator stability is sufficient
for most short-term align-
ment jobs. However, long-
term stability could be im-
proved by substituting a
T50-6 core for the T50-2 core
at L1 and by substituting a
quality wafer switch at S1.
For fixed values of C, NPO
ceramic capacitors are more
stable than silver mica.

Crystal oscillators Q1 and

Q2 are adaptations of sim-
ple untuned bfo circuits.
The 455-kHz module uses a
ceramic resonator in place
of a crystal. If a crystal is
substituted, a much larger
netting capacitor is required
to produce sufficient trim-
ming range,

Slide switches activate
the desired oscillator. S2
switches between the vari-
able and fixed oscillators,
and S3 selects the fixed os-
cillator frequency. A single
DP3T slide or rotary switch
could replace S2 and S3 to
provide a more straightfor-
ward switching arrange-
ment.

The attenuator is a simple
voltage divider controlling
the oscillator output level.
This provides a wide range
of signal outputs for casual
alignment work. For more
critical applications, a step
attenuator is a worthwhile
addition (refer to pages 25~
42 in the 1985 ARRL Hand-
book for a possible design).
A second attenuator adjusts
signal level to the fre-
quency-counter output. This
is set to the minimum level



Shack

Parts List

RFC1— 1 mH, Miller 70F103A1, Radiokit
RFC2— 10 mH, Miller 70F102A1, Radiokit
Y1— 10.7-MHz crystal, Type GP-1, Cat. #4331626, Inter-
national Crystal Corp., $8.67 each
Y2— 455-kHz ceramic resonator, CSB-455E, Radio

L1— 38 turns #28 on T50-2 (taps at 4, 10, and 17 turns)
C1— 15-90/15-200 pF with trimmers and vernier. BCD
Electro, $2.50 each (p. 2B, Cat. #73)

required for stable readout
on the counter across the
generator's range.

Zener D1 and LED D2
make up a simple off/on and
battery-status indicator.
When battery voltage falls
below the voltage threshold
established by the zener, the
LED no longer illuminates. A
1k series resistor limits LED
brightness in order to pro-
long battery life.

Construction

Since small size and sim-
plicity were desirable for my
application, | built the gen-
erator into a compact 2” X
4 X 4" case. To reduce the
chance of leakage, all of the
longer rf leads were
shielded. Overall layout was
not critical —but normal
precautions were observed
when assembling the vfo
section. Vfo components
were carefully secured to
ensure mechanical stability,
and the board was mounted
as close to the bandswitch
and tuning capacitor as pos-
sible. Leads to the band-
switch, tuning capacitor,
and inductor were formed
from stiff bus wire and kept
short. The vfo inductor was
mounted on the switch it-
self, held firmly in place by
the mounting leads.

The tuning capacitor |
chose is particularly well
suited for a signal generator
since it has two sections with
different capacity ranges,
built-in trimmers, and a re-
duction drive. It is available
from BCD Electro for $2.25
and comes complete with a
tuning knob and pointer.
With a little experimenta-
tion and a different band-

switch, frequency coverage
of the generator could easily
be extended and spread out
over several bands.
Calibration of the vari-
able oscillator was accom-
plished with the aid of a
frequency counter. Some
manipulation of the trim-
mers on C1 was necessary to
butt the beginning of the
high-frequency band to the
end of the low-frequency
band. Once the ranges were
established, the frequency
scales were marked on the
panel. | used Presstype dry
transfer lettering—a pains-
taking exercise that took a
couple of hours to com-
plete. Although this gives a
professional appearance to
the completed unit, a paper
scale marked in pencil or ink
would be just as functional.
RG-176 miniature coax
was used for test cables.
One cable is terminated

REAR VIEW, SWI

SECTION

T
—a |5 - 200 pF
HHEH SECTION

S—608F 3

Ll

aiB

=

Inside view of the Cenie.

with miniature clip leads for
connection to the circuit un-
der test, and the other with a
BNC connector for connec-
tion to a frequency counter.

Operation

The Genie is very simple
to use. When paired with a
frequency counter, accu-
racy is a function of the
counter’s readout. Since the
vfo is heavily buffered, the
generator remains stable un-
der varying loads. The only
problem | have encountered
is a function of the genera-
tor's wide frequency range.
Setting the generator to a

0. 7FMNe OSCILLATOR

precise frequency on the 20-
or 15-meter band becomes

very touchy due to the lack
of bandspread.

Conclusion

The “Rf-Genie”” was de-
signed to fill the perfor-
mance gap between older
“kit” generators and expen-
sive lab-quality units. It pro-
vides stable coverage of the
more popular HF ham bands
and offers crystal-controlled
accuracy on the two most
common i-f frequencies.
Many options can be added
to suit the individual
builder. &
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Fig. 1. Schematic for the “Rf-Genie.”
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THREE OF AMATEUR RADIOS
BEST KEPT SECRETS

The finest CW keyer at any
price, the famous
"Kansas City Keyer" boasts 1500 characters of
memory, 14 buffers and full programmability,
“The Contesters Choice™”

This 6502 microproces-
sor design has 32-K of
eprom and 16-K of ram.
Using simple user friend-
ly programming, the
owner can automate
most contest operations,

and much more.
_— NO TV Complete KC-1 systems begin at only $219.95
~  NO RADIO
The "Ground Plane One"
No ANTE“HA m 15 a ten inch diameter, 24

point, cast alumaloy, buss used to attach the radials
of any vertical antenna.

Enjoy the benefits of a professional looking
ground system for only $24.97.

D-LAY-S An easy to install delay
circuit, that works on the

CDEHYGAIN HAM I, I, IV, and TAILTWISTER
rotor systems.

This system mounts inside the control box and
inserts a five second delay into the brake circuit.

CW BAND SIMULATION
THAT IS SO REAL YOU
WON'T BELIEVE IT!

® Improves Operating Skills

@® More Fun Than Any Other Call or Write Only 32195
Morse Trainer v %:.NGCEEI &E&;’ S — ORDER OUR FACTORY DIRECT CATALOG —
® Use With a Commodore C- R Flf g:rat o 6017 LANCE JOHNSON ENGINEERING
64, a TV Set, and a Key or (813) 936-2397 P.O. BOX 7363

KANSAS CITY, MISSOURI, 64030

Keyer

® Experience the Thrill of a
“DXpedition’’ Without
ILeaving Your Shack '

® Ideal for Travelers—
Operate Anytime You
Want

“TUNE IN” THE WORLD
Q M OF SPECIALIZED
1O limm COMMUNICATIONS!

@ Award Certificates Are
Available for Verified
Performance

® Simulates Real Morse

Two-Way DX Contacts

® Plugs Into C-64, SX-64 or
C-128

® FUN, FUN, FUN!

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.0.B. C-2160
Lynnwood, WA 98036

(206) 775-7373
TELEX 8972496 AEA INTL

EAEAEAEAEAEAEAEAEA

Thousands of ‘*‘Ham Radio™’
operators across the country
are enjoying ‘‘Specialized
Communications’’ modes.
Whether it's FSTV, SSTV, FAX,
OSCAR, EME, RTTY, PACKET
or COMPUTERS, today's Radio
Amateur is a highly skilled
Communications Specialist!

Providing full, in-depth
coverage of these modes is our
business and we've been do-
¥ ing it now for over 19 years!
And now we're expanding!

/@%

lowa Resdents Musl
Add 4% Sales Tax

4% Added To All
Charge Card Orders
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Now published ‘‘monthly’’ 10 times
per year, SPEC-COM readers are kept
up-to-date in a world of fast moving
modern technology.

Why not give us a try? Back issue
samples are available for just $2.00 ppd.
(Master Article Indexes add $1.00).

Special Six Month Trial Subscription
-$10.00. U.S./Canada/Mexico Annual
Subscription $20.00. (Foreign Subscrip- |
tions slightly higher).

SPEC-COM"™

Amateur Radio Specialized
Communication Journal
P.O. Box H
Lowden, lowa 52255
(319) 944-7669 (Membership Services)




ASTRON

CORPORATION

2852 Walnut Ave., Unit E
Tustin, CA 92680

(714) 832-7770
(416) 638-7995

Canadian Distributor

Eastcom Industries, Lid.

4511 Chesswood Dr.

Downsview, Ontario, Canada M3J 2Vé6

ASTRON POWER SUPPLIES

¢ HEAVY DUTY e HIGH QUALITY e RUGGED » RELIABLE

RS and VS SERIES
SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output.

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

e MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

» HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

e THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105 - 125 VAC

e QUTPUT VOLTAGE: 13.8 VDC £ 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM-A Series

19 X 5% RACK MOUNT POWER SUPPLIES

MODEL RS-125

Continuous IcS* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (lbs.)
RM-35A 25 35 5Va x19x12V% 38
RM-50A 37 50 ava x 19 =12V, 50
* SEPARATE VOLT & AMP METERS
RM-35M pids 35 5% x 19 x 12% 38
MODEL RM-35A RM-50M Ly 50 5% x 19 x 12 50
= Continuous ICS* Size (IN) Shipping
RS-A SEHIES MODEL Duty (Amps) (Amps) HxWXD Wi (Ibs)
oo Tl RS- 4A 3 4 3% x 6%z x 9 5
RS- 7A 5 7 3% x 62 x9 9
RS-7B 5 7 4Tl = 10% 10
RS-10A 7 10 4 x TVe x 10% 11
RS-12A 9 12 4% x 8 x 9 13
RS-20A 16 20 5x9x 10V 18
RS-35A s 35 aX11x 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
Hs M SEBIES » Switchable volt and Amp meter
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M B 12 42 xBx9 13
RS-20M 16 20 5x9x 10V, 18
RS-35M 25 35 5x11x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERIES e Seperate Volt and Amp Meters
. e Qutput Voltage adjustable from 2-15 volts
e Current limit adjustable from 1.5 amps to Full Load
Continuous Duty iICS*"
(Amps) (Amps) Size (IN) Shipping
MODEL @13.8VDC@ 10VDC @ 5VDC @13.8V HxWxD Wit (Ibs)
VS-20M 16 9 4 20 5x9x10%: 20
VS-35M 25 1o 1 an 5x 11 x 11 29
MODEL VS-20M VS-50M 37 22 10 50 6 x 13% x 11 46
RS-S SERIES e Built in speaker
- Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wt (lbs)
RS-75 5 1 4 x 7% x 10% 10
RS-10S 1.5 10 4 x 7% x 10% 12
RS-10L(For LTR) 7.5 10 4x9x13 13
RS-128 g 12 4% x 8 x 9 13
RS-20S 16 20 5x9x 10% 18




John Reed WoI0)]
770 La Buena Tierra
Santa Barbara CA 93111

Operate OSCAR on 10 Meters?

It’s a snap —all you need is
this versatile satellite converter!

he transceive mode of

operation is a worth-
while convenience—you’'re
on that DX station without
causing those QRM-type fre-
quency-alignment tuning
whistles., This 435-MHz
transmit converter has an
output of over 2 Watts, and
the 146-MHz receive con-
verter features a low-noise
GaAsFET preamplifier. Most
of the parts can be pur-
chased from Radio Shack,
and the others are readily
available by mail order. |
have included in this article
descriptions of a test assem-
bly for evaluating frequency
spectrum and a simple
dummy load/power-measur-

ing device. No other special
test equipment is required.
The critical frequency-align-
ment measurements can be
made using the HF trans-
ceiver calibration.

How It Works

Confirming access into
the OSCAR-10 satellite re-
quires simultaneous opera-
tion of the transmitter and
receiver, complicating the
HF transceiver conversion.
The method of solving this
problem is indicated in Fig.
1. Access is confirmed by
switching to a test mode
where a separate 29.6-MHz
source activates the trans-
mitter mixer while simulta-

DOWN LINK

HF TRANSCEIVER
29 5-29.T

[
‘ UPLINK

146 .0-145.8

I TRIM
ITS. 505 £ ISKHE

435.0-4352
TEST 43516

405.50
TEST 40549

Fig. 1. Concept block diagram.
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neously the LO (local oscil-
lator) frequency is lowered
by 10 kHz. Without the fre-
quency shift, the received
satellite response would
have the same frequency as
that of the test source.
Misalignment of the
transmit/receive frequen-
cies caused by Doppler shift
or minor equipment vari-
ances are compensated for
by a receiver LO frequency-
trim capability. Tuning the
receiver to the frequency
corresponding to the trans-
mitter LO shift (29.660 kHz)
and trimming the receiver

LO adjustment while listen-
ing to the satellite response
will result in transceive
tracking.

It should be noted that
satellite sideband reversal is
accommodated with the
transmitter mixer LO on the
low side and the receiver
mixer LO on the high side of
the operating frequencies.
In actual operation, and
with my particular HF trans-
ceiver, | can hear the tail end
of the satellite response as it
is delayed from the long
propagation path. Success
of this feature requires a
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transmitter hold time of less
than 200 ms. This type of
cross-check for satellite ac-
cess is useful but it is not a
requirement.

Fabricated Methods

Etched lines are avoided
in the UHF stripline circuitry
by using a glue-down strip-
line technique. Strips are cut
from double-sided glass PCB
of the size normally associ-
ated with etched-circuitry
dimensions. One side is
smeared with glue and
firmly pressed against the
base PCB. No dc connection
is required between the glue
interface. Dc isolation is
provided by filing a small
groove in the stripline foil
and soldering the related
coupling capacitor across
the groove. Tests indicate
the performance to be
equivalent to that of etched
circuitry. Components other
than striplines are mounted
using small PC pads glued to
the primary PCB, the parts
soldered directly to the pad
foil for interconnection and
support. This fabrication
method is exceptionally
flexible. If a mistake is
made, simply lift the strip-
line or mounting pad with a
knife and make the neces-
sary change.

HF Transceiver Interface

The HF transceiver is op-
erated at the minimum
power level that does not
compromise its perfor-
mance. Only 0.5 Watts is re-
quired for the converter,
therefore most of the power
is dissipated in a dummy
load. The interface includes
two capacitive variable at-
tenuators, each adjustable
from —10to —30dB. One is
adjustable to provide opti-
mum transmitter converter
drive, and the second, used
to protect the receiver con-
verter from high rf levels, is
normally operated at maxi-
mum attenuation. Their ef-
fect on load impedance is
minimized by connecting
them through a short 4-inch
cable to a T-connector on
the dummy load.
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The dummy load is
twenty 1/2-Watt, 1k resistors
connected in parallel. They
are clustered around an RG-
58/U cable, soldered to
two 1-1/4 -diameter plates.
The plates are parallel and
spaced the length of the re-
sistor. The complete assem-
bly is immersed in a pint of
cooking oil. The dummy
load can absorb 100 Watts
for short periods.

Transmit Converter

The transmit converter LO
starts with a 45-MHz vxo
(variable crystal oscillator).
The normal operating fre-
quency (45.0545 MHz) is
established by the trim ad-
justment, C1, and the test
frequency (45.0556 MHz) is
trimmed by a 2N3053 con-
nected to operate as a var-
actor. In the test mode, the
varactor is switched by relay
1 to a 5k potentiometer for
frequency trim.

The vxo is a very useful,
stable, and reliable device.
However, two precautions
are required. First, it is very
sensitive to common capac-
itance at the crystal induc-
tance junction. Due to this,
and to reduce stray capaci-
tance, | have avoided using
a standard crystal socket,
making one using pins from
an old miniature tube
socket. Also, care has been
taken to isolate the crystal
from the mounting PCB.

Second, it likes a slow
turn-on. This is accommo-
dated in the circuit using a
220-Ohm, 1000-mF filter in
series with the supply volt-
age. The vxo is followed by a
buffer, tripler, and amplifier.
The BFX89 was chosen for
these stages due to its high
performance and because
it’s available on the surplus
market at low cost. The 135-
MHz amplifier has an out-
put of 150 mW.

The Q6 MRF629 used in
the 405-MHz tripler has two
unusual features. First, the
emitter is tied to the TO-39
case, and soldering it to both
sides of the double-sided
mounting PCB provides ad-
equate heat sink. Second, it



contains Faraday shield
diodes between the collec-
tor and emitter for the pur-
pose of isolating the base
input from the collector.

When operating below
the rated voltage, the diodes
function as varactors; the
transistor then operates as
an effective frequency mul-
tiplier (Motorola EB70A). In
the circuit, the third har-
monic is picked off by a
high-Q stripline, L11-C10,
and inductively coupled to a
second stripline, L10-C9,
that is connected directly to
the MRF629 collector. The
output is over 0.5 Watts.

The 1N914 SBM (single-
balanced mixer) uses paral-
lel diodes to increase the
power-handling capability.
The 180° phase shift is han-
dled by two 1/4-\ striplines,
L12-L13. Phase-nulling trim
is by C12, and amplitude-
nulling trim is by C13. They
can be adjusted to provide
40-dB rejection of the LO at
the SBM output. However,
under dynamic operating
conditions as a mixer, the
rejection is reduced to ap-
proximately 20 dB. The
dominant output at the low-
Q stripline, L14-C14, is ap-
proximately 100 mW at 435
MHz. Attenuation of the
376-MHz image is about 6
dB.

TP1 is an invaluable test
point. It confirms proper
SBM drive by the LO (10 V)
and the LO + signal (13 V).
The SBM signal is from ei-
ther the HF transceiver or
the test source as switched
by relay 2 or relay 3.

The test source has a max-
imum output of 1 Watt at
29.6 MHz. In normal opera-
tion it is adjusted by a poten-
tiometer in the driver supply
voltage to about 0.5 Watts
to the SBM.

Amplifier/Filter
Assembly

A filter is required to dis-
criminate against the SBM
405-MHz LO leakage and
the 376-MHz image. There
are actually two filters, each
having two air-gap high-Q
striplines. Each of the filters
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Fig. 8. Receive converter layout indicating mounting-pad locations.

can be adjusted to provide
20-dB isolation of the 405-
MHz LO while peaked at the
435-MHz operating fre-
guency.

Image discrimination is
much greater. The insertion
loss of each filter is approxi-
mately 1 dB. The critical ele-

ment of the filter is the
home-built capacitor be-
tween the two striplines. It is
adjusted for critical cou-
pling between the two tuned
circuits by bending the
5/16"-square plates for dif-
ferent capacity.

The capacitor plates and

other mounting hardware
associated with the strip-
lines are made from vegeta-
ble-can tin, tinned with
solder. The stripline shield
size is 13/16" x 9/16" x
2-3/4". They are mounted
leaving the stripline ends ex-
posed to permit adjustment
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Fig. 9. Spectrum monitor.

of the capacitors. The
shields are made from Rey-
nolds perforated aluminum
(1/8-inch holes spaced 1/4
inch). Forming shields with
this material is easy.
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Fig. 10. UHF dummy load/
power meter.

The MRF629 amplifiers
are identical. Each is mount-
edona?2-1/2" x 3" separate
PC board for the purpose of
isolating the emitter for bias-
ing. The PCB is held to the
base PCB with four 2-56
screws using a third 1/2-inch-
square PCB at each screw to
insulate the screw from the

Q1—2N3053 (276-2030)
Q2—2N3819 (276-3035)

Transmit Converter Parts List

Q3, Q4, Q5—BFX89 (MHZ Electronics)

base board. The various foils
are reamed with a large drill
(1/4 inch) to keep the screw
from shorting on the foil.

Insulation between the
two boards is not critical — |
used plastic from a sand-
wich bag. Adequate heat
sink for the MRF629 is pro-
vided by soldering the TO-39
case to both sides of the
PCB. The 2-1/2-Ohm emitter
resistor is more than ade-
quate for dc stabilization
under all operating condi-
tions. The bias resistors indi-
cated make an idling current
of approximately 100 mA.
Although the MRF629 is
rated at 8-dB gain, 9 or 10 is
typical.

Receive Converter
Assembly

The receive converter LO
circuit is the same as that
used in the transmit assem-
bly. The crystal series in-
ductance is somewhat more
critical due to the larger fre-
quency variance. Also, the
varactor voltage is con-

trolled by a potentiometer
at the operator position
rather than in the module.

The 175-MHz output of
about 100 mW is more than
enough for the DBM (dou-
ble-balanced mixer). A 4-dB
pad is used at that interface
to ensure optimum termina-
tion. The diode-ring DBM
provides excellent port-to-
port isolation even when us-
ing ordinary unmatched
diodes. Don’t hesitate to
make your own DBM—it’s
easy to build. Twisting the
trifilar wires together before
winding them on the toroi-
dal core will minimize the
chances of scraping the in-
sulation.

The preamplifier dual-
gate GaAsFET was pur-
chased as a surplus MRF966.
However, the assembly re-
ceived is marked TI12071/45-
005 and it has different bias
characteristics. Having no
data sheet, | experimentally
developed operating condi-
tions | believed to be near

Q6—MRF629 (MHZ Electronics)

Q7, Q8, Q9, Q10—MPS2222A (276-2009)

LM317T—(276-1778)

1N914 diodes (4) (276-1122)

Y1—45.0556 MHz; Y2—29.670 MHz (ICM 031081)

5-60-pF trimmers (15) (272-1340)

3-10-pF trimmers (4) (272-1338)

FT—0.001-xF feedthrough capacitor (Meshna H30)

Relay 1, 2, 3 (275-233)

FB—ferrite bead (2) (Amidon FB-64-101)

Ch1—10 xH (273-101)

Ch2, 3—15T #30 wire on 1/2-W 1k resistor

L1—25T #26 wire on 1/4"-dia. Plexiglas form

L2—14T #22 wire on 1/4"-dia. Plexiglas form

L4, LE—6T #14 wire, 1/4” inside diameter

L3, L5—3T #22 hookup wire wound around end of L4 and L6

L7—Interconnect glue-down stripline 1/8* x 1-3/4"

L9—5T #14 wire, 1/4” inside diameter

L8—1T #22 hookup wire wound around end of L9

L10—3/16" x 1-1/2" stripline, 1/4" air-gap from mounting
board

L11—3/M16" x 2-3/4" stripline, 1/4” air-gap from mounting
board
Spaced 1/8” air-gap from L10. Qutput tap 5/16” from end.

L12, L13—Glue-down stripline 1/8" x 2”

L14—Glue-down stripline 3/16” x 2”

Stripline material—.059” double-sided glass PCB (Meshna
PCB 28)

Stripline glue—All purpose adhesive, acetate type (64-2307)

Mounting board—6" x 11" double-sided glass, .059"” PCB
(Meshna PCB 28)

All fixed capacitors in pF unless otherwise noted. Disc ce-
ramic/50 V

All fixed resistors 1/4 W, 5% unless otherwise noted

Manufacturer catalog numbers in parentheses (Radio Shack
and others)

Amplifier/Filter Parts List

Q11, 12—MRF629 (MHZ Electronics)

5-60-pF trimmers (8) (272-1340)

3-10-pF trimmers (4) (272-2338)

C21-C28—5/16" x 5/16", 1/16" minimum air-gap

FT—0.001-uF feedthrough capacitor (Meshna H30)

FB—ferrite bead (2) (Amidon FB-64-101)

Ch6, 9—10 pH (273-101)

Chd, 7—A4T #22 wire, 1/8" inside dia.

Chb, 8B—15T #22 wire, 1/8" inside dia.

L20, 21, 26, 27—Stripline 3/8”" x 37, input/output tap 5/8"
from end, 1/4” air-gap from mounting board

L22, 28—Interconnect glue-down stripline 1/8” x 3/4”,
groove filed 1/4” from end to accommodate blocking ca-
pacitor

L23, 29—Glue-down stripline 3/8” x 3/4", beveled at one
end for MRF629 connection

L24, 30—Glue-down stripline 1/8" x 3/4"

Stripline material—.059” double-sided glass PCB (Meshna
PCB 28)

Stripline glue—All purpose adhesive, acetate type (64-2307)

Filter shields—Inside clearance, 13/16” x 9/16", length
2-3/4"

Reynolds perforated aluminum (1/8" holes spaced 1/47)

Mounting board—6" x 11” double-sided glass PCB
(Meshna PCB 28)

Subchassis (2)—2-1/2" x 3" x .059" double-sided glass PCB
(Meshna PCB 28)

Subchassis/mtg. board