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the palm
of your
hand

Tempo presents the
S1SYNCOM...the world’s
first synthesized 800

channel hand held
Rt o s transceiver

This amazing pocket sized radio represents the SPECIFICATIONS | t :
year’s biggest breakthrough in 2-meter com- Freavency Coverage: 144 to 198 MHz

5 3 3 g Channel Spacing: Every 5 KHz
munications. Other units that are larger, heavier power Requirements: 9.6 VDC 4
and are similarly priced can offer only 6 channels. g:t'{:'r;;s')rain AZ&?E:Z'&’:fibyacioﬁc'ﬁfd};fnsm"
The SYNCOM’S price includes the battery pack, ... impedonce: 50 ohms
charger, and a telescoping antenna. But, far more Dpimensions 40 mm x 62 mm x 165 mm (1.6"x 2.5" x 6.6")
important is the 800 channels offered by the S1. RF Output Better than 1.5 watts

p 4 and X o
The optional touch tone pad shown in the 3oy Benerthan © microvelts
illustration adds greatly to its convenience and Teiescoping whip antenna. ni-cad battery pack, charger.
we have available a 30 watt solid state power OPTIONAL ACCESSORIES [
amplifier designed to give the SYNCOM S-1 the Touch tone pad, tone burst generator, CTCSS chips. Rubber flex antenna.
N > 3 Price $349 00 (or with touch tone cad ... $399.00)
f|Elel|lty of operatlng as a mObl‘l,e and base Tempo also offers a complete line of solid state power amplifiers, pocket
station as well. receivers, the FMH-2, 5 & 42 portables, the VHF/ONE PLUS mobile
transceiver, and the FMT-2 & FMT-42 remote control mobile transcaiver.
All available from Tempo dealers throughout the U.S.
Call or write tor tull information.

-
11240 W.Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

Prices subject to change without notice



The world’s most popular
2 meter amateur hand-helds

now are even better!”

with the miniature-sized

25 watt MARK Il and 4.0 watt MARK IV
amateur hand-helds

Wilson hand-helds have been known world-wide for
exceptional quality and durable performance. That'’s
why they have been the best selling units for years.

SPECIFICATIONS
Now the American made Mark Series of miniature i = 7K i ¢ BRC Aecdi DeRE oY
) * 6 Channel QOperation ¢ .3 Microvolt Sensitivity for
sized 2 meter hand-helds offers the same depend- idiviaualNTrimomers on 20 dB Quieting
ability and operation, but in an easier to use, more TX and RX Xtals  Uses special rechargeable

§ ! fi et * Rugged Lexan® outer case Ni-Cad Battery Pack

comfortable to carry size . . . fits conveniently in « Current Drain: RX 15 mA o Bubisor Puudib.and oge. pair
the palm of your hand. Like its size, the price is TX - Mark 11: 500 mA X tals 52/52 included

TX - Mark IV: 900 mA * Weight: 19 oz
also the smallest on the market. s 12 KHz Ceramic Filter and including batteries

10.7 Monolithic Filter incl. e Size: 6" x 1.770” x 2.440"
To obtain complete specifications on the * 10.7 MHz and 455 KHz IF * Popular accessories available

. * Spurious and Harmonics: more
Mark |l and Mark |V, along with than 50 dB below carrier
Wilson's other fine products, see
your local dealer or write for
our Free Amateur Buyer’s

Guide.

lllustrated is Wilson's
BC-2 Desk Top
Battery Charger
shown charging the
Mark Series Unit or the
BC-4 Battery Pack only

Consumer Products Division

Electronics Corp. .-

4288 South Polaris Avenue ® P. O. Box 19000 ® Las Vegas, Nevada 89119
Peices and specif«cItrons subect 10 change without notice Telephone (702) 739'1931 L4 TE LEX 684'522

Hlustrated with
optional Chomarics
or Digitran Touch Pad.
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NEVER SAY DIE

editorial by Wayne Green

A WOMAN ARRL
DIRECTOR?

Mary Lewis W7QGP is run-
ning against Robert Thurston
W7PGY for the Northwest Divi-
sion directorship of the
League. Thurston is reported
to have said that a woman can
never be a director.

While | get along fine with
some of the ARRL directors,
I've found Thurston to be about
as arrogant as they come
... much taken with his own
tremendous importance. His
reaction when Mary Lewis ran
for SCM against his personally
handpicked candidate, and
won, was one of outrage. Then
Mary was instrumental in the
QCWA annual convention be-
ing tied in with the ARRL na-
tional in Seattle last year and
that tore it. Mary was fired as
SCM on a trumped-up charge
that she had not paid a $25 bill
for ARRL labels to send a mail-
ing to the members in her area.
I've looked into the growing file
on this debacle, and | can find
no sign whatever that the
ARRL ever even billed Mary for
the labels...which they
should not have done anyway.

I've met and talked with
Mary several times, and I've
found her to be very well in-
formed on both local and na-
tional matters. Even more im-
portant, I've found her in-
terested in doing what she can
for amateur radio rather than in
ways to feed her ego. | have
never met anyone who knows
her who doesn’t think she is
top-notch.

The ARRL is desperately in
need of cleaning out the old
guard who come to Newington
and rubber-stamp whatever
headquarters wants. |If
Thurston is re-elected, I'll be
ashamed of the Northwest.

REMOTE RECORDING

For several years | hauled
around fairly good-sized tape
recorders to keep a record of
my talks, to tape other talks of
interest, to tape interesting
sounds, etc. | got started in this
line of mischief way back when
the Webcor wire recorders
came on the market, a bit over
30 years ago.

As recorders have gotten
smaller, I've kept up with them,
and these days | carry around
one of those very small cas-
sette recorders, a Sony TC-55.
This operates from 6 Vdc with a
couple of built-in nicads or an
external 120 V ac operated
power supply.

Eventually | got tired of lug-
ging around 50 to 100 feet of
line cord for this tiny recorder.
Any less often made it impossi-
ble to reach a wall socket in
larger auditoriums. The nicads
lasted only a few minutes, im-
possibly undependable for any
talk | really wanted to record
...or music. | got the idea to
buy a 6 V lantern battery and
lug that instead of the line cord
and power supply. | even have a
place for the recorder and bat-
tery in my attache case.

With the lantern battery, |
can record for days before ex-
hausting it and there are no line
cords to string or for people to
trip over. Eventually even a
lantern battery tires and a
valuable recording can be lost.
Two lantern batteries? One is
heavy enough, thanks. Radio
Shack came up with the ideal
answer...a rechargeable
lantern battery.

Now, when | get back from a
trip, | put the battery on to
charge for a day and then pack
it back in the attache case. If it
sits there for too long before
my next trip to a hamfest or

computerfest, | give it an hour
of juice before leaving. Since
this system has been inau-
gurated, I've never had a
failure.

The battery and 500 mA
recharger are available from
Radio Shack for about $21.

Once you get used to having
a cassette recorder with you,
all sorts of uses turn up. |
record magazine publishing
workshops, bluegrass music in
a Paris subway, ARRL officials
talking, interviews with in-
teresting businessmen, impor-
tant agreements over the tele-
phone, notes at exhibitions on
new products, etc.

ASPEN HAM INDUSTRY
CONFERENCE

The fourth annual Ham In-
dustry Conference will be held
(again) at Aspen, Colorado.
This is a series of workshops
for the examination of the ham
market, how to sell, how to
organize and finance a ham
store, how to write advertising,
etc. The conference is aimed at
being of value to both manu-
facturers and dealers.

The conference will be held
from January 6th (arrival that
afternoon) until January I3th
(leaving day). If you are in-
terested in joining the group
for some interesting work-
shops, some skiing, and some
of the best food in the world,
please drop a line to Aspen
Workshop, clo 73 Magazine,
Peterborough NH 03458.
Please make your arrange-
ments for accommodations
and lift tickets, etc., with
Joanie Eidsmo, Aspen Ski
Tours, Box 320, Aspen CO
81611, (303)-925-9500. We will,
as usual, be staying at the Con-
tinental Inn, about one block
from beautiful downtown
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P KENWOOD

2 METERS IS GREAT! THAT'S WHY EVERYBODY IS ON THE BAND (SO IT SEEMS),
AND YOU WILL HEAR THE POPULAR KENWOOD TR-7400A AND TS-700SP
TRANSCEIVERS ON ALL THE REPEATERS AND SIMPLEX FREQUENCIES. BUT
SOMETIMES YOU WISH THE BAND WERE NOT SO POPULATED...SO YOU
COULD GET A WORD IN EDGEWISE ... OR MONITOR A RELATIVELY QUIET
CHANNEL FOR A FRIEND OR TWO ... OR HEAR SIGNALS WITH LESS NOISE . ..
OR USE A SOPHISTICATED REPEATER OR REMOTE BASE WITH BETTER
COVERAGE. 440 MHz IS THE ANSWER. IT WILL SURPRISE YOU. IT WILL
PENETRATE BUILDINGS WHERE 2 METERS WON'T, AND OFTEN YOU CAN EVEN
WORK OUT FROM UNDERGROUND GARAGES .. . WHERE 2 METERS IS DEAD!

BEST OF ALL, IT'S EASY TO GET ON 440 MHz (70 CM)... WITH A KENWOOD
TR-8300 TRANSCEIVER. HIGH QUALITY IS CRITICALLY IMPORTANT ON UHF
BANDS, AND THE TR-8300 IS JUST WHAT YOU NEED TO MEET ALL TECHNICAL
REQUIREMENTS. IT FEATURES:

¢ 10 watts RF output (switchable to 1 watt) * 0.5 uV for 20 dB quieting sensitivity
® 23 crystal-controlled channels (3 supplied) ¢ Better than —60 dB spurious radiation
* 445 0-450.0 MHz transmit range * 20 KHz (—6 dB), 40 KHz (—70 dB) selectivity
e 442 0-447.0 MHz receive range ¢ Monitor switch that lets you check modulation and
e Transmitter and receiver adjustable over any 5-MHz frequency ‘netting’’
segment from 440 to 450 MHz  Call CH switch that activates optional CTCSS
* 5-section helical resonator and 2-pole crystal filter (subaudible tone) function
in IF to reject intermod e Large S meter

* SWR protection in final amplifier Move up to 440 MHz today. .. with a Kenwood
* Excessive-voltage and reverse-polarity protection TR-8300. . . for more reliable communications!
circuits

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220



Aspen. Don't forget your HT, if
you come ... with 146.52 set
up.

UNSCREWING THE
CONSUMER

A recent letter from Barry
Goldwater suggested that we
stop sitting around waiting for
the government to adopt a law
to force manufacturers of con-
sumer electronic equipment to
build in radio frequency filters
which would permit them to
work in the vicinity of radio
transmitters. Since Barry has
been trying to get this legisla-
tion through for quite a few
years, perhaps he is on to
something.

The logical extension of his
idea is for radio amateurs to
put enough pressure on In-
dustry to force changes in
designs. Since most ham clubs
already have TVI committees to
investigate interference from
ham rigs, we have the nucleus
to get something started.

Suppose TVl committees
were to send in the name and
model of any consumer elec-
tronic equipment which was in-
adequately designed and as a
result was overly susceptible to
interference from nearby
transmitters. If this list was
then published in 73 so all
amateurs would have it at hand
for helping advise neighbors,

devoted entirely to Amateur Radlo

friends, people at work, etc., as
to which makes of equipment
to avoid, the message might
get through. With 300,000 hams
putting out the word in every
corner of the country, even the
most recalcitrant of manufac-
turers might decide it was time
to spend an extra fifty cents
and include an input filter on
their television set, hi-fi, etc.

If the idea is to be of any real
value, it will take the coopera-
tion of every ham and every
club. | pledge the cooperation
of 73 Magazine. \f your TVI com-
mittees will send in reports on
consumer products, I'll contact
the manufacturer. If | get no
prompt assurance of change,
they'll go on the list. | then want
to know for sure that you will
advise everyone you meet to
hold up on buying this product
until needed changes are made

.and that you'll also haunt
any local dealers and drive
them crazy. Letters to the
newspapers, television con-
sumer shows, news shows,
won't hurt either. Yes, | think
hams can do what the govern-
ment was afraid to do. The EIA
may have millions of dollars to
stop such legislation going
through, but they can't stop 73
Magazine and the whole of
amateur radio.

Are you game? Let's start
getting some TVI committee

=
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reports and see what we can
do. Also, if you can get any of
the other ham magazines to
cooperate, all the better. This is
no time for any one-man show.

QST MYSTERY COVER

One of the nicer QST covers
in many months was the
August cover promoting the
San Diego ARRL Convention.
Oddly, no credit was given for
the cover drawing. Curious?

Below is the cover before
QST blocked out the QCWA
part of the drawing. The artist
involved is Paul Hower
WABGDC, a 50-year ham, long-
time member of QCWA, and In-
ternational Vice Commander of
the Happy Flyers, a club made
up of ham-pilots.

The one major difference Is
the removal of the reference to
the QCWA convention. Unhap-
pily, it appears that as the
Quarter Century Wireless Asso-
ciation has grown in members
(and thus strength), the ARRL
has taken a more and more
belligerent attitude toward it.
The ARRL has a long history of
trying to destroy any organiza-
tion in amateur radio which
they don't control. I'm remind-
ed of a talk | had with the sales
manager of Data General, one
of the larger minicomputer
firms. | was interested in con-
necting a Teletype™ machine
to their system, if | bought it.
Anything | wanted to use with
the Data General system which
| didn't buy from them was
termed “hostile” equipment.

How much have you seen in
QST about the QCWA? This is

the second largest organiza-
tion In amateur radio. It is made
up of amateurs who have been
licensed 25 years or more. One
would expect the ARRL to be
proud of the QCWA instead of
trying to bury it.

In 1977, a big battle
developed between the ARRL
and thelr convention commit-
tee in Seattle because Seattle
insisted on hosting the QCWA
National Convention at the
same time. Ask any ham in
Seattle about the raw deal they
gave the committee. | was there
and saw It with my own eyes.
The ARRL even forbid its HQ
staff from attending the QCWA
banquet! Surely I'm exag-
gerating. | wish | were.

Oddly enough, I've seen no
resuiting anti-ARRL reaction
from the leaders of the QCWA

.and | have known them all
for many years. Their patience
with the Newington paranoia is
heroic. Fortunately for the
League, the QCWA has virtual-
ly no national organization, ex-
isting almost entirely through
its many local chapters. If
QCWA did have any significant
national organization, we
might find ourselves in the mid-
dle of a serious war between
the bureaucrats in Newington
and the old-timers who made
this hobby what it is today. We
don’t need that.

There may be some ARRL
supporters who wish to chal-
lenge what I've said. I'm not out
to tear down the League, only
to get it to work in the best in-

Continued on page 171




Owning an ICOM LSI radio is a true pleasure for anyone in Ham Radio. Putting two
of them side by side in a matching station certainly more than doubles the pleasure and
performance. The compatable styling of the IC-211 and IC-701 provides an operating
station which is a beauty to look at as well as a joy to operate. The compactness of the
units and the similarity of controls and switch layout help to take the confusion out of
knowing which knob to turn. Microphones and other accessories are also compatable
with both radios, such as the RM-2 remote microprocessor frequency controller, shown
above.

When used with the IC-211 or IC-701 (or IC-245, for that matter), the RM-2 pro-
vides memory and frequency control, including automatic band change and memories
for four different frequencies, plus auto-increment or single step tuning in 100 Hz, 1 KHz
or 15 KHz steps. The RM-2 also provides automatic offset for repeater operation when
used with the IC-211 or IC-245. The tone generator accomodates operation of tele-
phone type devices or a two-tone signal for an external amp that needs to be tuned.
(Naturally there is no tuning needed on an IC-211 or IC-701.)

No one could ask for a better Oscar station than the IC-211 and IC-701 together for
"mode A”: and adding a transverter to the IC-701 mode B or mode J opens newer,
better satellite horizons. Within the ICOM LSI based radios there is the capacity for
the technically minded Amateur to tune one radio of the pair with the VFO knob of the
other. (Oscar transceive, anyone?) In addition, the LSI lends itself to being controlled
by a parallel port on one of the increasing number of microprocessors now available
for Amateur use.

The complexity of features built into these ICOM LSI twins will be used for a long time
into the future. The possibilities are so numerous that even we have not thought of all
of them vyet.

::Ic 'eff’);'c'(':‘.‘“'c'l'n':mz::“v Shown left to righr: IC-211, multi-mode 4MHz trxvr; RM-2, remote microprocessor;
Itmiting -pun::u emlssions. I1C-701, multi-mode HF trxvr; IC-701PS, power supply / speaker.
HE/VHE/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY:

" |COM WEST, INC.  ICOMEAST,INC.  ICOM CANADA

Suite 3 Suite 307 7087 Victoria Drive
13256 Northrup Way 3331 Towerwood Drive  Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005  Dallas, Texas 75234 Canada

{604) 321-1833

(206) 747-9020 (214) 620-2780




Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Atco NJ 08004

VKIZL OCEANIA CONTEST
Phone & RTTY
Starts: 1000 GMT
Saturday, October 7
Ends: 1000 GMT
Sunday, October 8
CW
Starts: 1000 GMT
Saturday, October 14
Ends: 1000 GMT
Sunday, October 15

Sponsored by the New
Zealand Association of Radio
Transmitters, the contest is
open to all amateurs and SWLs.
EXCHANGE:

RS(T) plus serial number
starting at 001.

SCORING:

Oceania stations score 2
points per QSO with VK/ZL, 1
point for QSO with Oceania
other than VK/ZL. All other sta-
tions score 2 points per VK/ZL
QSO, 1 point per Oceania (other
than VK/ZL) QSO. Final score is
derived by multiplying total
QSO points by the sum of
VKI/ZL call areas worked on all
bands. The same VK/ZL call
area worked on different bands
counts as a separate multiplier.
ENTRIES AND AWARDS:

Logs must show, in this

CONT

order: dateltime in GMT,
callsign of station contacted,
band, serial number sent/
received. Underline each new
VK/ZL call area contacted and
make separate logs for each
band. Summary sheet must
show callsign, name, address
(please use block letters),
details of equipment used, and
for each band, QSO points for
that band and total of VK/ZL
call areas worked on that band.
Allband score will be total QSO
points mutiplied by sum of
VK/ZL call areas on all bands
while single band scores will be
that band’s QSO points multi-
plied by VKIZL call areas
worked on that band only. Sign
a declaration that all rules and
requlations have been ob-
served. Attractive colored cer-
tificates will be awarded top
scorers. Send entries to:
NZART Contest Manager,
ZL2GX, 152 Lytton Road
Gisborne, New Zealand, before
Jan. 31.

SWL Section:

A VK or ZL station must be
heard in a QSO and the follow-
ing details noted in the
log—date, time in GMT, call of

CAL

*Sept 30-Oct 1
Oct 7-8

Oct 14-15

Oct 21-22

Oct 28-29
Nov 4-5
Nov 11
Nov 11-12
Nov 18-19
Nov 25-26
Dec 2-3
Dec 9-10
Dec 16-17

* = described in last issue

NDAR

Rocky Mountain Division QSO Party
California QSO Party

VKIZL Oceania DX Contest—
Phone & RTTY

VKI/ZL Oceania DX Contest—CW
Nine-Land QSO Party

RSGB 21/28 MHz—Phone
Manitoba QSO Party

ARRL CD Party—CW
Jamboree-On-The-Air

CARTG Worldwide RTTY DX
“Dominion” Sweepstakes

RSGB 7 MHz SSB

ARRL CD Party—Phone

CQ Worldwide DX—Phone
CQ-WE Contest

ARRL Sweepstakes—CW

RSGB 7 MHz CW

OK DX Contest

IPA Contest

Delaware QSO Party

Missouri QSO Party

ARRL Sweepstakes—Phone

All Austria Contest

CQ Worldwide DX—CW

ARRL 160 Meter Contest
International Island DX Contest
TOPS CW Contest

ARRL 10 Meter Contest

SOWP Christmas CW QSO Party

I

the VK or ZL station heard,
callsign of the station he is
working, RS(T) of the VK/ZL sta-
tion heard, serial number sent
by the VK/ZL station, band, and
points. Scoring is on the same
basis as for the transmitting
section and the summary sheet
should be similarly set out.
Phone and CW are combined
for SWLs.
Special Rules for RTTY:
Classes include single-
operator, multi-operator, and
SWL. Logs of multi-operator
stations must be signed by all
operators together with their
callsigns. SWLs must show
both number sent and the
number received by the station
logged. Incomplete entries are
ineligible. Exchange consists
of RST, zone number, and time
in GMT. Scoring as per CARTG
zone chart, muitiplied by the
number of countries worked,
multiplied by the number of
continents worked (6 max.).
World stations add 100 points
for each VK and ZL station
worked after the above calcula-
tions. A station may be worked
only once on each band, but
may be worked on another
band for further multipliers.
Eligible country multipliers as
per ARRL countries list plus
each call district in VKI/ZL, J,
and W/K. Contact with one’s
own country does not count as
a multiplier. Logs must show in
this order: date and time in
GMT, call of station worked,
serial sent and received, points
claimed. Use a separate log for
each band. Summary sheet to
show callsign, name and ad-
dress in block letters, section
in which competing, details of
station, points claimed for
each band, number of VK/ZL
stations worked, total points,
and declaration that relevant
rules have been observed. At-
tractive colored certificates to
be awarded to the first to third
places on a world basis and for
each country multiplier shown
above. Logs must be received
by the RTTY committee by
January 1 at the following ad-
dress: S.E. Molen VK2SG, 13
Pendle Way, Pendle Hill,
Sydney, NSW Australia 2145.

CALIFORNIA QSO PARTY
Starts: 1800 GMT Saturday,
October 7
Ends: 2400 GMT Sunday,
October 8

This contest is sponsored by
the Northern California Con-
test Club. Of the 30-hour
period, the maximum operating
time shall not exceed 24 hours.

ol

Muiti-operator stations may,
however, operate the full
30-hour period. Times on and
off must be clearly marked in a
log. Each time off shall not be
less than 15 minutes. All
amateur bands may be used,
and stations may be worked
once on phone and once on
CW on each band. VHF con-
tacts are limited to simplex
operation. A California station
which changes counties (such
as a mobile or portable) is con-
sidered to be a new station and
may be contacted again on
each band and mode. Califor-
nia stations may work each
other. Also, DX stations may be
worked by California stations
for QSO points, but do not
count as multipliers.
EXCHANGE:

CA stations send con-
secutive QSO numbers and
county. Others send con-
secutive QSO number and
state, province, or country.
SCORING:

Each completed QSO counts
2 points. CA stations multiply
QSO points by the number of
states plus Canadian districts
(VE/VO 1-8)—58 maximum.
Others multiply QSO points
times number of California
counties (58 max.).

FREQUENCIES:
Cw —1805, 3560, 7060
14060, 21060, 28060.

SSB—1815, 3895, 7230, 14280,
21355, 28560. Novice—3725,
7125, 21125, 28125. Try 10
meters on the hour and 15 on
the half hour between 1800 and
2200 GMT.

ENTRIES & AWARDS:

Log information should in-
clude date, time, band, mode,
callsigns, and exact ex-
changes sent/received. Please
remember to number each new
muitiplier as worked. A sum-
mary sheet should be included
showing your callsign, name,
address, number of QSOs,
total number of multiplier (58
max.), claimed score, and
whether the entry is single- or
multi-operator. Summary
sheets are available from the
NCCC. Certificates will be
awarded to the highest-scoring
station in each CA county,
state, province, or country. A
mobile station must make a
minimum of 20 QSOs to be
eligible for a county certificate.
Second- and third-place
awards will be made where
justified. In addition, cer-
tificates will be awarded to the
highest-scoring mobile, por-
table, and multi-operator sta-
tion. A plague will be awarded



to the in-state and out-of-state
ctubs submitting the highest
aggregate score.

All entries must be sent to:
the NCCC, clo George Varvit-
siotes WB6DSV, 801 Inverness
Way, Sunnyvale CA 94087, and
must be postmarked not later
than October 31. A business-
size SASE is requested with
each entry.

OCTOBER QRP QSO PARTY
Starts: 2000 GMT
Saturday, October 7
Ends: 0200 GMT
Monday, October 9

Sponsored by the QRP
Amateur Radio Club Inter-
national, Inc., this contest is
open to all amateurs and all
are eligible for awards. Sta-
tions can be worked once per
band; general call is CQ QRP
BDESS:

FREQUENCIES:

CW—1810, 3560, 7060,
14060, 21060, 28060, 50360.
SSB—1810, 3985, 7285, 14285,
21385, 28885, 50385.
Novice—3710, 7110, 21110,
28110. All frequencies +5 kHz
to avold QRM, as license per-
mits.

EXCHANGE:

Members send RS(T), state,
province, or country, and QRP
number. All others send RS(T),
state, province, or country, and
power input.

SCORING:

Each member QSO counts 3
points, non-members count 2
points per QSO; stations other
than W/VE count as 4 points,
Multipliers based on input
power of transmitter. greater
than 100 Watts — x1; 25 to 100
Watts — x1.5; 5 to 25 Watts —
x2; 1to 5 Watts — x3; less than
1 Watt — x5. Total score is
QSO points times total number
of states or provinces or coun-
tries per band times power
multiplier.

ENTRIES AND AWARDS:

Certificates to highest-
scoring station in each state,
province, or country and other
places depending on activity.
One certificate for the station
showing three “skip” contacts
using the lowest power. Send
full log data, including full
name, address, and bands
used, plus equipment, anten-
nas, and power used. Entrants
desiring results please enclose
a #10 SASE. Logs must be
received by Oct. 31 to qualify.
Send all entries to: QRP ARC
Contest Chairman, E.V. Sandy
Blaize N5BE, 417 Ridgewood
Drive, Metairie LA 70001.

NINE-LAND QSO PARTY
Starts: 1800 GMT
Saturday, October 14
Ends: 2359 GMT
Sunday, October 15
A maximum of 24 hours of

the 30-hour period may be
worked. The same station may
be worked once per band and
mode. If any station changes
counties, it may be worked
again.

EXCHANGE:

Nine-land stations send RST,
county, and state. Others send
RST, state, province, or ARRL
country.

FREQUENCIES:

CW-—1805, 3560, 7060,
14060, 21060, 28060, and VHF.
SSB—1815, 3895, 7230, 14280,
21355, 28600, and VHF.
Novice—3725, 7125, 21125,
28125.

SCORING:

Each QSO is worth 2 points.
Scores shall be computed as
follows: 9-land—number of
QSOs times the sum of the
number of states, provinces,
ARRL countries, and 9-land
counties times 2 polnts per
QSO. All others—number of
QSOs times number of 9-land
counties times 2 points per
QSoO.

AWARDS:

Certificates to top score in
each 9-land county, state, prov-
ince, and ARRL country; 2nd
and 3rd if justified. Also, top
mobile, portable, muiti-single,
multi-multi, club, and Novice
awards.

ENTRIES:

Submit summary sheet and
log. Each new multiplier shall
be clearly indicated. Send logs
and a large SASE to: Ill Wind
Contesters, c/o John Sikora
WBIIWN, 8155 Woodlawn
Street, Munster, Indiana 46321,
for results.

JAMBOREE-ON-THE-AIR

The 21st Jamboree-On-The-
Air will be held over the
weekend of October 21 and 22.
Suggested starting time is 0001
hours local time on Saturday,
October 21, to terminate 48
hours later at 2359 hours local
time, Sunday, October 22.
These are suggested times
only. Many stations find it more
convenient to operate on the
Friday evening and each sta-
tion is completely free to select
its own times and periods for
operation. However, there is a
better chance of finding
overseas stations if the sug-
gested times are followed.

Local regulations must be
strictly adhered to. Look for
stations around the official
World Scout Frequencies, sug-
gested by the World Bureau:
Phone—3940, 7090, 14290,
21360, 28990, 53500. CW—
3590, 7030, 14070, 21140, 28190.

This year’s World Scout
Bureau JOTA participation
card uses a ‘key” symbol
denoting JOTA’s 21st birthday
and copies will be sent to all
participants, preferably to unit
leaders for their units or to

hams for presentation to
Scouts at unit meetings. They
are available on request from
Boy Scouts of America, Atten-
tion: W2GND, SUM-0101, North
Brunswick NJ 08902.

Hams are requested to sub-
mit reports for consolidation
and report to the World Bureau,
with pictures if possible for
publication.

K2BSA at the National Head-
quarters, Boy Scouts of
America, will be operating on
CW, SSB, and SSTV, and will
QSL—same address as above.

The World Scout Bureau, in
conjunction with Scouts from
Switzerland, France, and from
the Boy Scouts of America,
Trans Atlantic Council, will
operate from a special inter-
national camp established at
the Centre Scout de Satigny, a
small village some 15 km from
Geneva. With the cooperation
of operators from the CERN
Amateur Radio Club, It is
planned to operate several sta-
tions simultaneously on all
bands, including SSTV, RTTY,
and OSCAR.

More information is avallable
from Harry A. Harchar
W2GND/K2BSA, Boy Scouts of
America, North Brunswick NJ
08902, (201)-249-6000.

CARTG WORLDWIDE RTTY DX
“DOMINION” SWEEPSTAKES
Starts: 0200 GMT
Saturday, October 21
Ends: 0200 GMT
Monday, October 23

Sponsored by the Canadian
Amateur Radio Teletype Group,
VE3RTT. Not more than 30 hours
of operation is permitted, with
non-operating periods taken at
any time during the contest.
Summary of times on and off
must be submitted with score.
Use all amateur bands autho-
rized for F1 emission (RTTY).
Country status as per ARRL
country list; KL7, KH6, WIK,
VE/VO, and VK districts to be
considered as separate coun-
tries.

EXCHANGE:

Messages will consist of
RST, time in GMT, and zone.
SCORING:

All 2-way RTTY QSOs with
own zone will earn 2 points; all
others as per CARTG zone
chart (send SASE if needed).
Stations may not be contacted
more than once on any one
band. Multiplier is number of
different countries contacted
including one’s own on each
band. Total score is total
number of exchange points
times number of countries
worked times number of con-
tinents (6 max.). Canadian
bonus points to be added last
—100 bonus points for each
VE/VO contact on all bands.
ENTRIES AND AWARDS:

Use separate log sheet for

each band. Logs to contain
band, date, time (GMT), RST,
callsigns, and exchanges. Log
sheets and zone charts avall-
able from CARTG for SASE or
IRCs. Logs must be received
before Jan. 1 to qualify. En-
graved plaques to top 10
scorers plus other special
categories. Certificates to top
scorers in each US, VE/VO, and
VK district and each country.
Send logs, summary, and
scores to: CARTG—VE3RTT, 85
Fifeshire Rd., Willowdale, On-
tario, Canada M2L 2G9.

CQ WORLDWIDE DX
CONTEST
Starts: 0000 GMT
Saturday, October 28
Ends: 2400 GMT
Sunday, October 29

Sponsored by CQ Magazine,
the contest is open to all
amateurs worldwide. Use all
amateur bands, 160 through 10
meters. Entry cilassifications
Include: single-op, single and
all band; multi-op (all band),
single- or multi-transmitter.
EXCHANGE:

RS(T)and zone.

SCORING:

Contacts between stations
on different continents count 3
points; stations on same conti-
nent but different countries 1
point, except for North
American stations only!—con-
tacts between stations within
North American boundaries
count 2 points. Contacts be-
tween stations in the same
country are permitted for zone
or country multiplier credit, but
have zero point value. Multi-
pliers are number of different
countries on each band. Final
score is result of total QSO
points multiplied by sum of
zone and country multiplier.
ENTRIESAND AWARDS:

Many various awards In dif-
ferent classes and categories.
Plaque to highest club score.
Logs should include all times
in GMT; indicate zone and
country multipliers only first
time worked on each band.
Logs must be checked for
duplicate contacts; use
separate sheets for each band.
Each entry must be accom-
panied by a summary sheet
showing all scoring informa-
tion, category of competition,
name and address in biock let-
ters, and a signed declaration
that all contest rules and
regulations have been ob-
served. Official logs and sum-
mary sheets and zone maps
are available from CQ; include
a large SASE. All entries must
be postmarked no later than
Dec. 1 for phone and Jan. 15 for
CW. Send logs to: CQ WW Con-
test Committee, 14 Vander-
venter Avenue, Port Washing-
ton, LI, NY, USA 11050.

Check CQ Magazine for any
last minute rule changes!
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The age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre-
guency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo-
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and
autopatches. It even allows silent moni-
toring of our crowded simplex channels.
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We make the most reliable and complete
line of tone products available. All are
totally immune to RF, use plug-in, field
replaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
is unmatched in the industry and you are
protected by a fuli 1 year warranty when
our products are returned to the factory
for repair. Isn’t it time for you to getinto
the New Age of tone control?




TS-1 Sub-Audible Encoder-Decoder « Microminiature in
size,1.25"x2.0"x .65" « Encodes and decodes simultaneously «
$59.95 complete with K-1 element.

TS-1JR Sub-Audible Encoder-Decoder « Microminiature
version of the TS-1 measuring just 1.0" x 1.25" x .65, for hand-
held units » §79.95 complete with K-1element.

ME-3 Sub-Audible Encoder « Microminiature in size
measures .45" x 1.1" x 6" « Instant start-up « $29.95 complete
with K-1element.

TE-8 Eight-Tone Sub-Audible Encoder « Measures 2.6 x
2.0"x .7" » Frequency selection made by either a pull to ground
or to supply « $69.95 with 8 K-1 elements.

PE-2 Two-Tone Sequential Encoder for paging « Two call
unit « Measures1.25"x 2.0"x 65" » $49.95 with 2K-2 elements.

SD-1 Two-Tone Sequential Decoder « Frequency range is
268.5-2109.4 Hz » Measures 1.2" x 1.67" x .65" « Momentary
output for horn relay, latched output for call light and receiver
muting built-in » $59.95 with 2 K-2 elements

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder «
Frequency range is 67.0-263.0 Hz sub-audible or 1650 - 4200 Hz
burst-tone « Measures 4.25"x 2.5 x 1.5" « §79.95 with

12 K-1 elements.

ST-1 Burst-Tone Encoder « Measures .95" x 5" x .5 plus
K-1 measurements « Frequency range is 1650- 4200 Hz »
$29.95 with K-1 element.

COMMUNICATIONS
J SPECIALISTS
h 426 W. Taft Ave., Orange, CA 92667

(714) 998-3021
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HAMS ON 49.9

Radio amateurs, caught up
in the multitude of activities
available on our bands, often
tail to explore the possibilities
in other regions of the radio
spectrum. | believe 49 MHz is
one such neglected area.

49 MHz (more specifically,
49.900 MH2z) opened January
19,1977, to non-licensed opera-
tors of any age. And, although
the FCC's intention to provide
a more viable alternative to 100
milliwatt walkie-talkies on CB
channel 14 is an honorable
one, the frequencies hold
potential for the amateur.

Perhaps the most alluring
aspect of 49 MHz is the
allowance of any type of
modulation. That's right: AM,
FM, SSB, SSTV, RTTY, CW,
radio control, telemetry, com-
puter code, etc. You name it!

An important consideration,
and one the XYL will appre-
ciate, is the equipment. It’s
cheap. Name another type of
transceiver that you can pur-
chase a pair of for fifteen
dollars. And most of these
walkie-talkies function in two
modes, AM and CW—AM by
means of a push-to-talk bar on
the radio side and code by a
keying lever on the face.

Part 15, subpart D, low
power communications de-
vices of FCC regulations, dif-
ferentiates, In terms of
technical specifications, be-
tween marketed equipment
(i.e., commercially available or
home built in a quantity greater
than five and not commercially
available) and home-brew rigs.
For example, commercial
equipment may operate on
49.845, 49.875, or 49.890 MHz
with a modulation bandwidth
of 20 kHz maximum; rf power is
less than 10,000 uV/m at 3
meters on the carrier frequen-
cy. Specs for home-built radios
are not as “tight.” Modulation
and rf carrier products must re-
main in the 80 kHz bandwidth
between 49.820 and 49.900
MHz and the rf power restric-
tion is 100 mW under modula-
tion.

Some specifications apply
to both marketed and brewed
transceivers; sections 15.118
(e) and 15.119 (d) are identical.
They describe microphone and
antenna parameters. | quote:
“The device shall be complete-
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ly self-contained with the
antenna permanently attached
to the enclosure containing the
device. If a microphone is
used, it shall be built into the
enclosure. No remote operat-
ing position is permitted (only
remote telemetry of data is per-
mitted).”

Any reader desiring a com-
plete copy of pertinent FCC
regulations may send me $1.00
(I'm not trying to make money,
only cover expenses of dupli-
cating, postage, etc.). If you
simply have questions about
49 MHz, a self-addressed
stamped envelope will suffice.

49 MHz is quickly becoming
popular. In fact, a radio club
devoted exclusively to the
band boasts over 300 members
in 30 states and 10 countries.
The 49ers sponsor contests,
offer DX awards (25 km Is rare
DX on this band, folks), and
compile lists of operators us-
ing the club’'s “AA 49" iden-
tification numbers. Informa-
tion about the organization,
founded by Dr. Michael
Gauthier K6ICS, is available
from: 49’ers Radio Club, P.O.
Box 1400, Downey, California
90240.

While 49 MHz is not the
future of ham radio, it offers
the technician (type, not class,
of amateur) a new frontier on
which to experiment with flea
power, the Novice a band for
phone communications while
studying to upgrade, and some
members of WBUM (the Univer-
sity of Michigan Amateur
Radio Club) an opportunity to
build code speed. Certainly
there are many more valuable
uses for 49 MHz ... but why
stifle ham ingenuity with my
suggestions?

F. J. Bartolomei WD8PCB
19442 Rockport Drive
Roseville M| 48066

J. B. FIELDS UPDATE

Several changes have come
about in Navy training since |

submitted my article last
August (73, July, 1978). For
one, code school does not

graduate people at 22 wpm
anymore unless that speed is
stipulated in your orders.

One way to obtain the stipu-
lation is to apply for the
Submarine Radioman pipeline
course in ““‘A” school. If you are
in the top ten percent of your

class and meet all require-
ments, this should be more
than easy. Recruiters have the
details.

The pipeline grooms the “A”
school grad for leadership in
the fleet. He is taught main-
tenance, troubleshooting, and
repair of all the major pieces of
equipment in the radio shack.
He is also taught administra-
tive and leadership skills.

| went through part of the
pipeline, RM “C7" school, in
San Diego after leaving the
Grayback. | found the course
very interesting, fun, and
helpful. As a result, | took the
test for Petty Officer First
Class, passed, and have been
promoted to PO1. The fine
leadership of my superiors on
the Grayback and the Barb aiso
contributed to this success.

After “C” school | turned
down orders to shore duty
(never did care for land-
lubbers), requested orders to
an SSBN, and am now serving
on board the USS Thomas A.
Edison-Blue.

Duty on Edison has rounded
out my sub career. It is a
Polaris missile submarine. We
have two crews and take turns
on board and in port. One crew
goes on a three-month nuclear
deterrent patrol while the other
trains in port. So I'm once more
enjoying the Hawaiian para-
dise.

The ‘“New Navy” concept
has brought some changes to
the submarine service. Being a
WWII sub vet, Wayne, you
might be interested. We no
longer take our paychecks to
the bars on payday, though the
legends remain. Today's sub
jockey is better typified as a
well-educated, happily-married
professional. Church services
underway are well attended
and the bullying of subor-
dinates is no longer permitted.

One final change. Though |
spent two years on the Barb, |
spent too much time in schools
and in overhaul to complete
quals. | finally completed sub-
marine quals and received my
Dolphins on board the Gray-
back. What stories | could tell
about the Grayback!

J. Burtord Fields ill WB7SzZC

FPO San Francisco

TERMINATIONS

In reference to Carl Wagar's
article,"'Sidetone Is A Must,” in
the August issue of 73, a basic
TTL design rule was broken.
Mr. Wagar states, “The pecu-
liar thing about TTL is that
when you leave an input uncon-
nected, it treats it as though it
were connected to a high (+5
V) voltage. So here we see that
one input is connected to five

volts, and when the key is up,
the other input acts as though
it were connected to five
volts.”

An unused input to a TTL
device should not be left
floating, as it can act as an
antenna for noise. This Is even
more Iimportant on devices
with storage, such as latches,
registers, etc. On storage
devices, unterminated inputs
allow noise spikes to change
the contents of the memory. To
terminate an input high, the in-
put should be held between 2.4
V and the maximum input volt-
age. Most LS devices have a
breakdown voltage greater
than 7.0 volts and can be
directly tied to Vcc. Devices
specified with a 5.5 volt
breakdown should use a 1
kilohm to 10 kilohm current
limiting series resistor to pro-
tect against Vcc transients.
Another method is to connect
the unused input to the output
of an unused gate that is
forced high (output of an in-
verter whose input is tied to
ground). To terminate at a low,

the input may be tied to
ground.
Although the practice of

connecting the inputs together
of the same NAND or AND
function is recommended for
standard TTL, It should not be
used with LS. The unused input
should be tied high or low, as
two inputs tied together not on-
ly increase fan-in, but also in-
crease input coupling capaci-
tance and reduce noise im-

munity.
P. Keith Muller WB1EXN
Andover MA

PEOPLE REPEATERS

| am glad someone finally
spilled the beans about the
General Mobile Radio Service;
thanks to WA4EOX for a fine
article in the August issue.

The monopoly hams have
held on repeaters, even auto-
patch repeaters, is now coming
to an end. Now every citizen
has a right to communications
on 460 MHz. | carry a little
grudge against my fellow hams
and former friends on this
issue.

| used to be very popular
with the local group—I was a
club officer, helped plan din-
ners, worked exhibits, etc.
Then in January, a CB emer-
gency group approached me
about a Class “A” GMRS
repeater. As | began work on
their license, the local two
meter hounds kept a watchful
eye on my operations. Some
discouraged the whole idea of
people using repeaters without
having a ham license. No one

Continued on page 58
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TOWER/TUNER

RESONATES YOUR TOWER
ON 40, 80 AND 160 !

N

O
W avallable for 160
meters

Now you can easily use
your entire tower and
| present beam system as a
' complete low angle
radiator on 40, 80 and 160

A meters. It is common
knowledge that a dipole

at least 1/2 wave length
high (120 feet on 80
metersl) in order for it 1o

/ J or inverted-vee must be
o

be a low angle radiator.

\ But your existing tower, if
7 ted with the Stuart Elec-

y tronics TOWER TUNER,
-4 ' can be made to be an

| optimum low angle

meters. The Stuart
| TOWER TUNER can be
installed and easily

/ radiator on 40, 80 and 160

adjusted to a low swr on

any tower no matter what
the size or type. Tower

an be grounded or not.
% adials not necessary. No
more haywire appear-

ance of dipoles and I-V's.

\ \ ‘ Ev3n your wife will
7d (| love It. The Stuart

i TOWER TUNER takes

up \virtually no extra

) spale but greatly

oulpe{forms dipoles and
1-V’s at the same height
plus it is easlly adjustable
trom ground level. Start
making | better contacts
on the 40, 80 and 160
meter bands with an

HAW

Jl antenna) system that
really gets out The Stuart
TOWER TUNER  will
handle 500 watts output.

PATENT
PENDING

We are so confident that
you will like it that we
offer a 30day money back
guarantee If you are in
any way dissatisfied.
Priced from $129.95
includes shipping in con-

tinental United States.
- V' Ldrn e,

STUART \ ELECTRONICS
Deg'n: KENNEDY RD.
AKRON, OHIO0 44305
{216) 798-9431 S38
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Loop Antenna

Here is an exciting new device to improve your reception on 160, 80,
the broadcast band, and on VLF.

It is well known that loops pick up far less noise than most other
antennas. And they can null out interference. Now Palomar Engineers
brings you these features and more in a compact, carefully engineered,
attractive desktop package.

Unlike ordinary direction-finder loops, it tilts to match the incoming
wave front. The resuit: Deep nulis up to 70 db. You have to listen to
believe it!

Does the Loran on 160 give you a headache? The loop practically
eliminates it. Broadcast station 2nd harmonic ruining your DX? Turn
and tilt the loop and it's gone. Does your friend in the next block with
his kilowatt block those weak ones? Use the loop and hear him fade out.

Loop nulls are very sharp on local and ground wave signals but usually
are broad or nonexistent on distant skywave signals. This allows local
interference to be eliminated while DX stations can still be heard from
all directions.

The loops are Litz-wire wound on RF ferrite rods. They plug into the

Loop Amplifier which boosts the loop signal 20 db and isolates and

preserves the high Q of the loop. The tuning control peaks the loop and
glves extra preselection to your receiver.

Plug-in loops are avallable for these bands:
150-550 KHz (VLF)
540-1600 KHz (Broadcast)
1600-5000 KHz (160 & 80 meters)

Send for free descriptive brochure.

Loop Amplifier $67.50; Plug-in Loop Antennas $47.50 each [specify
frequency band]. To order add $2 packing/shipping. Calif. residents
add sales tax.

Palomar Engineers

Box 455, Escondido, CA. 92025  Phone: [714] 747-3343
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New Products

PROFESSIONAL-GRADE
MOISTURE REPELLENT FOR
WATERLOGGED ELECTRONIC
GEAR

Arecent fire in the apartment
adjoining mine resulted in con-
siderable water and smoke
damage to most of my posses-
sions, particularly the equip-
ment in the shack. At about the
same time, a news release ar-
rived describing a new product,
Chemtronics’ industrial-grade
DPL® spray for displacing
moisture in electrical and elec-
tronic equipment and sald to be
especially effective as a way to
get water-damaged electronic
gear back in action in a hurry.

DPL sounded like it was ex-
actly what | needed to get my
gear dried out and cleaned up,
so a call was made to
WB2GMK, a copywriter at
Chemtronics’ ad agency. A
couple of days later, several
samples of DPL arrived and |
eagerly tried the product on the
now rather sodden collection
of equipment sitting on the
operating desk.

Presto! It really worked.
quickly and effectively. No
doubt about it, the DPL certain-
ly enabled me to get everything
shipshape and back in opera-
tion with a minimum of time

CD-14

and effort. And while most of
my gear may no longer look
truly mint, it Is all working nor-
mally and without the need to
replace any parts. There hasn't
even been a blown fuse or
tripped circuit breaker. With
plenty of the DPL left, you can
be sure that I'll routinely spray
all of my equipment with it
periodically in the future.

DPL is a newly-formulated
industrial-grade spray that
displaces moisture when ap-
plied to electrical and elec-
tronic circuitry, sockets, plugs,
and other current-carrying
areas of a device which has
become wet, eliminating
molsture-induced short cir-
cuits. As a bonus, the treated
equipment retains a coating of
DPL that protects against rust
and corroslon outdoors for six
months to a year and well over
a year indoors. New equipment
earmarked for use in wet areas
can be given a light coat of DPL
as a preventive measure. DPL
has passed rigid lab and field
tests for salt fog and humidity
resistance, and is excellent for
use on communications gear,
radar, pump motors, engine ig-
nition systems, and other elec-
trical and electronic equipment
aboard vessels of all types and

DPL
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sizes operating in fresh or salt
water.

Spraying damp wirlng, spark
plugs, coils, distributors, etc.,
will help get waterlogged
engines golng again. Virtually
any outdoor equipment which
has become wet due to rain,
leaks, even complete immer-
sion in flood waters, can be
restored faster with DPL. This
includes telephone equipment,
vending machines, elevators,
alarm hookups, antenna rota-
tors, and a long list of other
gear. In short, if it uses elec-
tricity, DPL can help.

DPL is available exclusively
through Chemtronics distribu-
tors. Details may be obtained
by writing Chemtronics, Inc.,
681 OIld Willets Path, Haup-
pauge NY 11787.

Morgan W. Godwin W4WFL
Peterborough NH

NEW MFJ SUPER FILTERS

For the past few years, | have
used MFJ Enterprises’ model
CWF-2BX and SBF-2BX fliters
for CW and SSB with a variety
of transceivers and receivers
with results consistently
superior to any other internal or
external filters used. In one in-
stance, after trying the MFJ CW
filter with a $6000 receiver with
excellent mechanical filters,
the performance with the out-
board unit was so much more
pleasing | never again used the
built-in filters. The little filters
have been used for home and
portable operation both here
and abroad and until a couple
of weeks ago | would have said
that nothing could cause me to
cease using them. Then | tried
MFJ's two new filters, the
model 721 Super Selector CW/
SSB Filter and the model 720
Deluxe Super CW Filter. Like
thelr predecessors, both of the
new filters offer outstanding
selectivity with remarkable
freedom from the ringing and
attenuation so many other
filters introduce, plus new
features that make them even
more effective.

The top-of-the-line model 721
Super Selector CWISSB Filter
features a 2-Watt audio
amplifier, switchable noise
limiting, and an input selector
for two rigs. The CW filter is an
eight-pole (four cascaded
stages) active filter centered
nominally at 750 Hz. It has four
selectable bandwidths: 180,
150, 110, and 80 Hz. In the 80-Hz
position, the response is at
least 60 dB down one octave
from the center frequency. The
filter significantly reduces
noise and provides a very
useful improvement in signal-
to-noise ratio.

By using a pair of stereo
headphones, you can take ad-
vantage of the effect of
simulated stereo reception
which conveys the narrow

filtered signal to one ear and
the unfiitered signal to the
other. The ears and brain reject
interference but allow off-
frequency calls to be heard.

Among the performance-
enhancing features of the
model 721 is a self-adjusting
automatic peak clipper for
SSB. And for CW, there Is a
valley clipper which removes
background noise smaller in
amplitude than the received
signal. Both do a very effective
job.

The unit plugs Into the trans-
ceiver's or receiver's phone
jack and drives a speaker or
earphones with 2 Watts of au-
dio from an amplifier using an
LM-380 audio power IC. It may
also be used as an auxiliary
audio amplifier. Power require-
ment is 9to 18 V dc; an optional
ac adapter is available ($7.95).
Size is a compact 5 x 2" x 6".
The model 721 sells for $59.95.
Add $2.00 for shipping and
handling.

If you're a CW enthusiast,
you're sure to be impressed
with the new model 720 Deluxe
Super CW Filter. It uses the
same eight-pole active filter as
the model 721. One reason for
the filter's outstanding perfor-
mance is that the frequency-
determining components are
hand-selected to within one Hz
of the nominal 750 Hz center
frequency, providing very steep
skirts. Also contributing to the
unit’s performance is its low-Q
cascaded design which mini-
mizes ringing. There is also a
built-in self-adjusting noise
limiter.

Like the model 721, the
Deluxe Super CW Filter plugs
into your rig's phone jack and
will drive a speaker or phones
with its 2-Watt audio amplifier.
A 9-volt transistor radio type
battery or an external 9 to 18 V
dc power source is required (an
optional ac adapter Is available
for $7.95). The unit measures 4”
x 2" x 6”. The model 720 is
priced at $44.95 (inciude $2.00
for shipping and handling).

Both units are a delight to
use. They provide several
selectable degrees of selectivi-
ty to suit varying conditions on
SSB and CW while also coping
with nolse and other problems
that can make copying the
desired signal difficuilt or even
impossible at times.

The model 721 Super Selec-
tor CWISSB Filter and model
720 Deluxe Super CW Filter are
available directly from MFJ
Enterprises. There is a 30-day
money-back trial period. If you
are not satisfied, you may
return your purchase within 30
days for a full refund (less ship-
ping). MFJ provides a one-year
unconditional warranty on thelr
products.

Continued on page 263



550 MHZ COUNTER KIT

Performance You Can Count On

) as’ 3880 Direct
FREAUENCY COUNTER "

DS! OFFERS THE BEST OF TWO WORLDS . ..
An unprecendented DSI VALUE . . . in a high
quality, LSI Design, 550 MHZ frequency counter
kit. And, because it's a DSI innovation, you know
it obsoletes any competitive makes, both in price
& performance. The basic 550 MHZ counter & time
base are factory assembled, tested and burned-in.
The problems of bad LEDS, IC's, capacitors, are
a thing of the past with DSI QUIK-KIT®. But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors, and the
final mechanical assembly of your 550 MHZ
counter, into its’ handsome cabinet. GO WITH THE
LEADER ... BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIME & MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

VISA ¢ MC

AMERICAN EXPRESS
SEE YOUR LOCAL DEALER e
coD
CALL TOLL FREE (800) 854-2049

Californa Resldents, Call Collect (714) 565-8402

DSI INSTRUMENTS, INC.
7914 Ronson Road No. G, San Diego, CA 92111
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eBatt 6-C Size
eDC 8.2 To 145 VDC

Pre Scots eAC Batt. Eliminator

$99.95

MODEL 3550 KIT

SPECIFICATIONS

Time Base TCXO 1PPM 65° to 85°F

Frequency Range S0HZ to 550MHZ
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Input Two SO239 Connectors
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Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
ePre-assembled, tested counter board
eCase, power supply, connectors, hardware
eBuilt-in prescaler & preamp
eGate Light - Automatic Zero Blanking
eAutomatic Decimal Point
eOne to two hours assembly time
*One Year Warranty on all parts
eAll new parts - not factory seconds or surplus

3550 Kit

T-101 Telescopic Antenna
AC-9 Battery Eliminator
Cigarette Lighter DC Adapter

TERMS: Orders to U.S. and Canada. add 5% to maximum of $10.00 per order
for shipping, handling and insurance. To all other countries, add 15% of total
order. California Residents add 6% State Sales Tax




Looking West

Bill Pasternak WAGITF
24854-C Newhall Ave.
Newhall CA 91321

| would like to speak about a
word | consider very inde-
cent—the word is censorship. |
find this word far more abhor-
rent than any of the seven
words which the U.S. Supreme
Court recently ruled were to be
banned from the airwaves of
America.

Now, don't get me wrong. |
am in no way in favor of pro-
tanity. Far from it. However, |
do feel that, like beauty, pro-
fanity lles In the eye or ear of
the beholder. What concerns
me at a real gut level is our
government telling us what we
may or may not be permitted to
listen to via our radios—in
other words, government-
approved and -supported cen-
sorship.

This recent Supreme Court
action is based upon appeals
of lower court decisions in a
case involving New York City
radio station WBAI-FM and its
airing of a portion of a George
Carlin album. The particular
piece under discussion is en-
titled “Seven Words You're Not
Supposed To Say On Radio
and TV.” | have heard this cut,
and for those of you not fa-
miliar with Mr. Carlin's work,
he is one of the new generation
of ““avant-garde” comics. He is
considered by many, myself in-
cluded, to be one of today's
comic geniuses. In this par-
ticular rendering, Mr. Carlin
satirizes the reluctance of
today's broadcast media to
permit certain words to be
used in their broadcasting. He
further states that there are
other words which he feels are
far more indecent than those
the broadcasters have unoffi-
clally banned. It is comic satire
at its best, although there are
people in our society or any
society who might be offended
by such material and who by
personal decison should not
listen to it. This | respect.
However, when someone says
that you or | may not listen to it
because “they"” adjudge it to be
indecent by their own personal
standards, | take exception.
This is basically the crux of the
WBAI situation and the final
decision in this matter by the
U.S. Supreme Court.

WBALI itself is rather unique
in today's broadcasting world.
It is a totally noncommercial
station which obtains the
monetary support it requires
from those who listen to it. It,
along with its sister stations in
Washlngton, Los Angeles, San
Francisco, and Houston, is
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owned and operated by an
organization known as the
Pacifica Foundation. Both the
Foundation and its media
outlets believe in total freedom
of expression as guaranteed by
and under the Constitution of
the United States, and the con-
tent of their programming
reflects this dedication. |
suspect that it was under this
directive that the decision was
made to air the Carlin album.
Now, as | understand the
situation, and it is quite com-
plex at best, a listener to WBAI
found the particular material
offensive and complained to
the FCC about it. Eventually,
this action took the entire mat-
ter into the courts and led to
the Supreme Court decision.
All well and good. However,
one thing really bothers me. If
a person finds such material
offensive, then why does he
continue to listen? If indeed he
was so disturbed by it, why did
he not exercise the best form
of personal censorship avail-
able? Why not just turn it off or
tune to a station whose pro-
gram format was more in line
with his personal tastes? | re-
sent having your tax dollars
and mine wasted on a matter
such as this when all that one
individual had to do was
change the station. When you
look at it in this context, the
whole thing is pretty dumb.
What about WBAI? Were
they right or wrong in airing
this material? Frankly, | feel
that they were legally right,
even though they exhibited
poor taste and bad judgment in
doing so. | feel strongly that, as
a broadcast outlet, WBAI had
on obligation to at least be
tasteful in what they offered
their audience. They should
have realized that somewhere
a ‘“Priscilla Goodbody,” if |
may borrow one of Johnny Car-
son's favorite expressions,
was lurking in the woodwork,
ready to pounce on them if
given the opportunity.
Although WBAI should be
admonished for poor judg-
ment, | do not feel that one
isolated case should be the
foundation upon which govern-
ment-approved censorship is
erected. | would say that, in
99.9% of the cases, the broad-
cast industry's self-imposed
guidelines have worked. What
the broadcasters feel is offen-
sive language has always been
kept off the air. Therefore, if
the Supreme Court felt that
WBAI was wrong, it should
have said so and gone no fur-
ther. It should have looked at
the overall record of the broad-
cast industry and then placed

the onus right where it be-
longed: on your shoulders and
mine. It should have left it to us
to decide what we did or did not
want to hear.

220 AND THE ARRL
DEPARTMENT

*220 CB IS DEAD AND THE
ARRL SLEW IT” read a banner
headline not fong ago. So, if
220 CB is as dead as the ARRL
said it was, why then the action
at the recent Directors’ meet-
ing in Newington to investigate
petitioning the FCC to give
Novices phone privileges on
that band? Could it be that
Newington was a bit premature
in its self-serving praise? |
think so.

However, at least this once
{and much to their credit) they
have somewhat admitted the
error of their ways and have
taken what | consider justified
action. | would like to see cer-
tain restraints placed on this
proposal so as to minimize the
overall environmental impact
there would be if thousands or
maybe millions of new licen-
sees were to come to 220. Ac-
tually, although the restraints |
would like to see imposed are
few in number, they would
serve to protect already ex-
isting activity and make for
more orderly growth patterns.
Here they are:

First, | would limit Novices to
a maximum of 10 Watts rf out-
put (20 Watts PEP SSB) on
all modes. Second, rather than
have the entire 220 MHz band
open, | would limit Novice
operation to 223.0-225.0, to en-
sure the sanctity of control and
auxiliary link channels and
thus keep repeaters in line with
control requirements as out-
lined in Part 97 of the Rules
and Regulations. In other
words, we should limit the
Novice operator who will ob-
viously come to 220 with little
or no prior amateur experience
to a portion of the band where
he can learn operation without
harming an integral part of
relay system operation.

Third and final, | do not feel
that a Novice should be afford-
ed the privilege of repeater
and/or remote base ownership.
Why not? Remember that to-
day the size of one's bank ac-
count is the one and only deter-
mining factor in repeater
establishment. Figuring the
potential number of new spec-
trum users such a rules change
would bring, | feel both
that there should be some in-
centive for a Novice to up-
grade, and at the same time
that relay activity on a tech-
nical level should be left to
those most technically compe-
tent. A newly licensed Novice,
unless he happens to be a
communications engineer or
technician, will not possess

the competency level neces-
sary to own and maintain a
piece of mountalntop relay
hardware. In essence, Novice
phone privileges on 220 are a
good idea—but for and on an
operationa! level only. Realisti-
cally, this is what it will
amount to anyway, with most
Novices seeking out the best
local repeater upon which to
gab. Nothing wrong with that. 1
like to talk as much as the next
ham, and it is only through talk-
ing with one another that we
learn. The complexity of equip-
ment required for 220 MHz
operation does not lend the
band to untrained and or
uneducated experimentation.
Like 144 MHz and from 450
MHz up, 220 separates the
neophyte from the educated
professional. If | were going to
create a new experimental
operations subband for the
Novice, the absolute maximum
| would go would be 50 MHz.

This leads me to another
point. True, repeater growth on
220 has slackened off with the
opening of the new 144.5 to
145.5 subband, but the 50 to 54
MHz region is in even more dire
straits. Unless six is open to
some exotic DX, it becomes
dead, wasted spectrum. Even
in a city the size of L.A., hear-
ing activity is far from a day-to-
day occurrence. The fact is
that the CBers could probably
walk in and take over without
much notice if they wanted to.
If any band needs a shot of ac-
tivity, it is six, and | would love
to see the ARRL proposal for
extended Novice privileges in-
clude this band, possibly with
full privileges. That is the place
to experiment—not on a devel-
oping band like 220. Used com-
mercial AM equipment and
older SSB equipment is cheap
and plentiful, and there are
many low-band FM boat an-
chors still available for a pit-
tance. Six needs the activity far
more than 220, and | cannot
think of a better way to get it.

Now, | realize that this latter
proposal will raise cries of in-
dignation from the miniscule
(by overall comparison) num-
ber of amateurs who reside on
six, in the same way | expect
the ARRL's 220 Novice pro-
posal to meet with similar cries
of distress from those ama-
teurs already there. | have but
one answer. If it were up to me,
| would rather see licensed
Novice amateurs, individuals
who have shown some proof of
their abilities, inhabiting both
bands, than have a total of 9
MHz of “10-4, Good Buddy—
Over To You.” Sure, 220 Is
“full” in southern California
and growing in other populous
areas as well. But travel across
the country and listen for
yourself. Try to get a QSO on
either band. You can call your
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lungs off all day and get nary a
response. | may live in Los
Angeles, but | do not judge
overall 220 activity by what |
hear here. Six? A few repeaters
and a tad of SSB, and the only
real activity comes with E or F2
skip. Even then, half of it is still
AM. At least out here six won't
be hurt one iota and 220 will
get a lot more crowded. Else-
where? Probably a lot more
people will discover that there
is a world above 148 MHz.

TWO METER EDUCATION
DEPARTMENT

As you learned last month,
the SCRA has changed its
overall structure and split into
two parallel organizations.
With this column, | will put the
SCRA name to rest; herein-
after, | will refer to the two
organizations as SMA-144 and
SMA-220.

SMA-144 has been quite ac-
tive In a number of areas,
although most of their major
projects have been of an
educational nature. They have
entered into one joint project
with the southern California
chapter of SidewInders on Two
to produce a 10-minute educa-
tional “repeater QST,” the pur-
pose of which will be to ac-
quaint area FMers with modes
other than repeater and FM
operation. It will include ex-

amples of such diverse opera-
tions as EME, weak signal SSB
long-haul, and OSCAR work, to
name but three. The tape,
which wlill be produced
through the facilities of the
Westlink Radio Network, will
also explain our two meter
band plan covering all modes
and why it is important that all
amateurs respect this gentle-
men's agreement. Copies will
be sent free to all SMA-144 2
meter repeaters for dissemina-
tion to users as a QST. Also,
copies of this area’s band plan,
along with an updated version
of the “User Operations Guide
and Repeater Listing,” will be
available. In the case of the
area band plan, SMA-144 in-
tends to distribute several
thousand copies to all area
equipment outlets and request
that one be given free to each
purchaser of any new or used
two meter radio. The ‘“User
Operations Guide and Repeat-
er Listing"” will be updated to
include the myriad of new
recognized FM and SSB calling
channels and established area
two meter nets. This publica-
tion is available for 25¢ plus an
8%2" x 11" SASE with 30¢
postage from SMA-144, PO Box
2606, Culver City CA 90230.

FLYING 220 DEPARTMENT
Dave Freedland WABQXR is
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an attorney, and his job con-
stantly sees him traveling
hither and yon. Recently, Dave
took a Wilson 220 MHz hand-
held along on a flight from
Knoxville to Los Angeles via
Chicago. His hand-held was
equipped with the two most
popular 220 repeater pairs: the
high and low .34/.94s and 223.5
simplex. As they flew north
toward the Chicago area, Dave
reported a myriad of relay
operations on both .34/.94
pairs, with call prefixes In-
dicating the east coast. He
found that the Chicago area
had a rather high level of activi-
ty, with both repeater and
simplex activity apparent. In
fact, as his aircraft was making
its descent into the Chicago
area, he overheard a QSO on
223.5 simplex in which the par-
ticipants were discussing 220
DXing. Although he was quite
tempted to shake them up by
breaking in with his ““6" call, he
decided to let discretion be the
better part of valor in this case.
After leaving the Chicago en-
virons, Dave heard no other ac-
tivity on his three select chan-
nels until he was around the
Denver/Pueblo, Colorado, area,
where he noted a rather
whomping signal he assumed
to be a 220 repeater in that
area. Losing that as he winged
westward toward L.A., the next
signal he heard was the Mt.

Telephone: (714) 746-2666

Wilson “high’ .34/.94 (WR6AJI)
as he crossed Nevada. When
he reached the Nevada/Califor-
nia border, his “home’” ma-
chine, WR6AWQ on Loop Can-
yon above Sylmar, was audible.
To Dave, hearing 'AWQ meant
he was home.

Now; while this is by no
means a conclusive survey of
all 220 activity, It is a good in-
dicator of what is where. |
thought it might interest you.
One thing. If you ever do your
own survey, or just want to
operate “alr mobile” from a
commerclal airliner, remember
that before you turn on that
hand-held, you must obtain
permission from the captain
He's the boss, and his word is
the law on the matter.
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DX

Chuck Stuart N5KC
5115 Menefee Drive
Dallas TX 75227

In celebration of the begin-
ning of a new sunspot cycle
that promises to put all the
deserving DXers on the ““Honor
Roll,” and also because Wayne
found an editor who would
work cheap, 73 Magazine is
beginning a new monthly DX
column with this issue.

This first column will serve
mainly as an introduction to the
new 73 Magazine DX col-
umn and will give you a pre-
view of some of the many
features you can expect to find
each month. Our aim is to keep
you informed of what is hap-
pening on all fronts of the DX
scene, including upcoming DX-
peditions, new countries, new
prefixes, QSL information, pic-
tures and stories on interesting
DXers, tips for the newcomers,
and many more features. Let
us know what interests you
have concerning DX. If we are
not covering your areas of in-
terest, then let us hear from
you.

We plan to cover most of the
DXpeditions, not only in ad-
vance, but also later with in-
depth articles, plenty of pic-
tures, and even some of the
behind-the-scenes goings-on.

Pictures! We plan to print
pictures, lots and lots of pic-
tures. Even some full-color
shots of many of the major DX-
peditions. We are also plan-
ning on a monthly “DX Photo
Album” page containing ten or
so pictures on each side of the
same page that you can tear
out and keep at the rig for
handy reference. Just think, at
last you'll know what that jerk
who keeps covering you up in
the pileups looks like, just in
case you ever run into him in a
dark alley some night. Also, it
might keep the DX stations
from *“standing by for the YL” if
they could see that the YL is
really a 60-year-old OM with
hairy legs and a beer belly fak-
ing the voice in order to get a
contact. And don't think it isn’t
done every day. So send us pic-
tures of yourself, the rig, the
antenna system, etc. The more
pictures we get, the more we
can print.

That brings us to editorials.
We probably won’t have edito-
rials per se in this column. I'm
sure not going to try to com-
pete with Wayne, but from time
to time we would like to have a
sort of point/counterpoint with
guest editorials taking the pro
and con sides of some topic of
DX interest. Just send us about
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500 words on any DX topic
which you feel strongly about.
Either for or against. When we
receive both sides of the same
issue, each presented in a fair-
ly coherent and intelligent
manner, we will print them side
by side in the same column.
This will allow a printed forum
to air legitimate complaints, as
well as give a chance to show
both sides of issues that are im-
portant to DXers and hamdom
in general. Feedback on these
guest editorials will be
printed in the regular letters to
the editor section. We don't
want to debate any issues in
this column—just air both
sides. All editorials will be
identified with the author's
name and call, so be sure to in-
clude that information.

Planned aiso is a “DXer of
the month’ profile on some ac-
tive DXer each month. Not
necessarily a ‘“big gun”
leading the honor roll or
somebody just back from a DX-
pedition to Clipperton,
although we will have them
also, but usually just a guy or
gal who is an active DXer
whom we feel you might like to
know more about. Here again
we will need some feedback
from you letting us know who
some of the DXers are that you
would like to read about. We
not only want to cover his DX
life, but we also want to take
you backstage as well and find
out if he beats his wife and
kicks his dog, or vice versa,
and whether he drinks his
Coors on tap or right out of the
bottle. Nothing short of a QSL
from Bouvet will keep us from
telling all.

Now, if you can’t appreciate
the significance of a QSL from
Bouvet, then you are obviously
a newcomer to DXing. But hold
on, because we plan to have a
special section just for you
each month. It has been said
that there are only two kinds of
hams, those who are DXers
and those who wish they were.
Believe it or not, the FCC
issues an average of 17,000
amateur radio licenses each
month. This figure may pale
when compared to the 300,000
or so CB licenses which are
issued each month, but it is a
very healthy figure for ham
radio.

Let’s be generous and figure
20% of those newly issued
ham licenses to be renewals or
upgrades of existing licenses.
That still leaves 13,400 new
hams being licensed each and
every month. Now if only 25%
of those 13,400 new hams
become DXers, and we all

know the figure Is much higher
than that (after all, what else is
there?), that means that over
100 new DXers are coming on
the HF bands every day. Now
you know why the demand for
even the most common DX can
never be satisfied. It kind of
makes you want to clean up
our DX act when you realize
how many newcomers every
day are learning lifelong
operating habits by listening to
the way you operate.

In an attempt to help
alleviate the mass confusion
facing newcomers to DX, espe-
cially the ones not only new to
DX, but new to ham radio as
well, we will have a monthly
“Novice Corner” explaining
some of the terms and pro-
cedures particular to DXing.
I'm sure we can all remember
the first time we heard that the
only way to get a QSL from a
DX station that we had just
contacted was to QSL via his
manager with an SASE or with
an SAE and IRCs, and thinking
that that would be great but
what is an SASE, an SAE, IRC,
or QSL manager? Those are
some of the terms, etc., that we
will be explaining in detail
each month.

Along with the new DX col-
umn, 73 Magazine is also in-
troducing a new DX Awards
Program. Complete details on
this new program can be found
in next month's issue, so | will
just hit the high spots here. The
basic concept is a ‘““Worked the
World” series of awards con-
sisting of a separate award for
each of the six continents.
Each award will be earned by
contacting a certain percen-
tage, approximately 80%, of
the countries of that continent.

There will be a ‘‘Worked
Europe” award, a “Worked
North America” award, etc.

One interesting thing about the
‘““Worked North America”
award is the requirement of
working most of the states as
well as the other countries.
Central America and the Carib-
bean will count towards the
‘“Worked South America’’
award.

Elsewhere in this issue,
you'll find information about
contacts made on channelized
ten meter AM. This is an effort
to stir interest on this “‘use it or
loseit” band. No contacts prior
to the announcement date wili
count toward any of these
awards. That way everyone will
have the same chance for the
special awards given for the
first one awarded on each
band/mode. The awards are
very handsome and comple-
ment each other nicely.

As you can see, we have
quite a few things coming up in
the DX department here at 73.
I’'m sure even more ideas will
develop as we go along and as

we receive more input from you
readers on which features you
like and which features you
dislike. So again, let us hear
from you. Please direct all cor-
respondence to me: Chuck
Stuart N5KC, 5115 Menefee
Drive, Dallas TX 75227, USA.

DX NOTEBOOK

Iraq YI1BDG

Government permission was
received on May 1st to operate
at any time on 10 through 80
meters using 100 Watts. Hopes
are high that the contest group
from YU1BCD will be allowed
to operate the station during
the CQWW DX contest this fall.
This would be a high-power,
mulfi-multi operation that
should put a king-sized dent in
the number needing Iraq. The
Radio Club of Baghdad is
steadily growing. Look for
them from 1400Z to 1700Z most
mornings around 14220,
Sometimes when things get a
bit crowded they will move to
14310. Just look for the
pileups. You can also QSL
directly to The Radio Club of
Baghdad, PO Box 5864,
Baghdad, Iraq.

St. Lucia VP2LBH

Bob Hardy K2IGW plans to
operate the CQWW DX contest
from St. Lucia. Look for him
before and after the contest as
well. QSL to 341 Tracey Lane,
Grand Island NY 14072.

Midway Island KM6BI

QSLs for the period from
January 1, 1973, to August 1,
1978, can be sent to John
Daugherty, 1019 Larencord,
Lancaster OH 43130.

Willis Island VK9ZM

Look for this one in the 15
meter Novice band just below
21200.

United Arab Emirates A6XP
Bob reports that, for now, all
amateur operation in the UAE
has been halted and no new
licenses are belng issued.

Amsterdam and St.
Islands FB8ZM

Look for Henry at 4040 from
1000Z to 1100Z. Then, at 14225,
find W4LZZ as MC. Later,
around 0400, Henry can usually
be found on 14225 with WOAX
and sometimes FH8CY. QSL to
W4LZZ,

Paul

Solomon Islands

The Solomon Islands gained
their independence on July 7,
1978. The new prefix is H44,
replacing the old VR4. Suffixes
remain the same.

Market Reef OJOBW
This one was definitely a

phoney. Save your postage and
IRCs.

Continued on page 257
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KEEP YOU
ON THE AIR

e CB facped RPT SOB Kit . ... Repeater—6 meter—25w—complete (less crystals) $499.95
= CB standard Communication RPT 144B Kit . . . . Repeater—2 meter—15w—complete (less crystals)  499.95
® 2 meter ® Industry RPT 220B Kit . . . . Repeater—220 MHz—15w —complete (less crystals) 499.95
» Scanners & Marine VHF RPT 432B Kit . . . . Repeater—432 MHz—10w—complete (less crystals) 579.95
= Amateur Bands ® Micro processor RPT SOB W/T ... . Repeater—6 meter—25w —factory wired & tested 799.95
crystals RPT 144B W/T . .. Repeater—2 meter—15w—factory wired & tested 799.95

eas RPT 220B W/T . .. Repeater—220 MHz—15w—factory wired & tested  799.95
asy =1 womon RPT 432B W/T ... Repeater—432 MHz—10w —factory wired & tested 849.95

Lbilaiod's)  BANKAMERICARD
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a0 e wen cwaer | (QUEITIQ) £ engineering
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2400 Crystal Drive WY : .
F1. Myers, Florida 33901 Division of Brownian Electronics Corp.

| | all phones (813) 936-2397J2 320 WATER STREET / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574

Prices and specifications subject to change without notice. | Export prices slightly higher.
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RTTY Loop

Marc 1. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

So far in this column, with
few exceptions, references to
Teletype™ machines have
been to the Model 15 or Model
19. While | have felt justified in
using these old workhorses as
typical of the amateur station,
many of you have taken me to
task. Although a great many of
you own Mode! 15s or Model
19s, many of you don't, and re-
quests for information on other
machines have arrived. |
humbly comply.

Going way back, | doubt if
there are still many Model 12s
in service. This was the first
Teletype machine generally
available to amateurs. Most of
them were manufactured in the
mid-1940s, and they were built
to last! These machines fea-
tured six individual selector
magnets, a ‘‘latch’ magnet,
drew enough current to heat
the shack, and produced
enough RFI to jam the neigh-
bor’s radio. Still, it worked, and

got many ahamon RTTY. Anin-
teresting feature is that, unlike
more modern machines, the
Model 12's carriage moved
back and forth with the paper
roll, much as a standard
typewriter does.

The Model 15 was the next
version introduced by the
Teletype people. We have
discussed this machine rather
extensively in the past, and will
say very little now. Notable are
the facts that in the Model 15,
the carriage is stationary, while
the type basket moves, and two
selector magnets run on the
“standard” 60 mA loop.

Progress being inevitable,
the Model 26 was introduced as
a successor to the Model 15. In-
tended as a replacement for
that somewhat noisy machine,
widely in use in wire services
and pressrooms, it was small-
er, lighter, and quieter. In-
terestingly, it featured a return
to the moving carriage, as on
the Model 12. Instead of type
pallets, as previous machines
used, it introduced a type
wheel, which was rotated to
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bring the correct character into
position prior to striking it. You
might visualize it as an early
Selectric (IBM, forgive me!).
Unfortunately, although the
Model 26 was smaller, lighter,
and quieter than the Model 15,
it was much less durable.
Under constant use they just
didn’t hold up, and many were
sold to the amateur market in
the late 1950s.

The next series to be in-
troduced by Teletype, and for
many years the sine qua non of
RTTY, was the Model 28. Not
just one machine, the Model 28
is a series which includes page
printers, perforators, and trans-
mitting-distributors. Since it
comes in so many styles, let me
take a moment to explain three
commonly used designators:

RO—stands for ‘‘Receive

Only.” This is just a printer,

no keyboard, no tape.

KSR—stands for ‘“‘Key-

board Send Receive.” This

is the printer with key-
board; no tape.

ASR—stands for “Auto-

matic Send Receive."” Here

is the printer, keyboard,
reperforator and trans-

mitting-distributor. A

whole station!

In general, the Model 28
series of machines is amodern,
quiet line that is easily inter-
faced for most amateur appli-
cations. With it, we return to
the stationary carriage of the
Model 15, but rather than in-
dividual lever-type pallets or a
type wheel, there is a type box
containing the individual type
pallets, which are driven by a
printing hammer. This makes
for aquiet, efficient machine.

Unlike the Model 15, where
the terminal strips used to con-
nect the machine are located
along the side of the teleprinter
itself, the distribution for most
28-series machines is accom-
plished through three large
strips mounted in the rear of
the cabinet. There are three
strips on the cabinet, from left
toright, TB-751, TB-752, and TB-
753. Each of these strips nor-
mally has ten terminals. Thus,
terminals one through ten are
on TB-751, eleven through
twenty are on TB-752, and
twenty-one through thirty are
on TB-753. The ac power is
brought in to terminals 29 and
30, usually through Z-751, an
electrical noise suppressor
mounted on the base. The in-
coming signal is filtered
through Z-752, and then on to
terminals 5 and 10. Terminal 10
is destined for the electrical
motor control unit, deep in the
bowels of the machine. The
signal returns to terminal 9,
where it surfaces, does a hair-
pin turn through a jumper to ter-
minal 8, and dives down again,
bound for the keyboard con-
tacts. After squeezing through

another noise suppressor, and
clicking through the keyboard,
the signal races upward and
makes another pass through
the terminal strip, coming out
at terminal 7, goes around
another jumper to terminal 6,
and makes one more dive to the
selector magnets. That trip
ends up at terminal 5—remem-
ber that one?

To summarize, then, ac goes
to 29 and 30; the keyboard is at
7 and 8, the selector magnets
are at 5 and 6; and motor con-
trol (usually wired in series with
the selector magnets) is at 9
and 10. By appropriate jumper-
Ing, the machine may be oper-
ated in full or half duplex. Fig. 1
is a schematic representation
of the terminal strips with nor-
mal jumpering for single loop
(half-duplex) operation.

Last month, we mentioned
the compact, or rack-mounted,
Model 28. On that style
machine, rather than three
large strips on the cabinet, one
small strip is mounted directly
on the machine. Owners of
these machines are advised to
study the manuals carefully
before hooking them up.

A note from Reg Cherrill
W3HQO/G3XNV touches on a
common point of confusion.
Reg writes, ‘“...the FCC
regulations . . . seem rather lax
in stating firmly that only FSK
can be used on the HF bands,
yet | printed a chap out west
who stated he was running
AFSK equipment.” This seem-
ing paradox is easy to explain.
Recall that if a single tone is
fed to the input of a single side-
band transmitter, a single rf
signal is put out, which is in-
distinguishable from one
generated by a conventional
CW transmitter. If that audio
tone is then shifted (AFSK), the
resultant rf will be shifted a like
amount, and the result will be
plain old FSK. With many of the
SSB rigs being used today, this
is the only practical means to
generate FSK RTTY.

| was literally overwhelmed
by the response to the com-
puter program in the July issue.
By your letters and telephone
calls, you have expressed a
huge interest in this mode of
RTTY. Let me offer a few tips to
anyone using that program.
While written for the SWTPC
6800, it should run on any
M-6800 computer if a few lines
are changed. Calls to OUTEE
and PDATA, $E1D1 and $EO7E,
need to be changed to their
respective routines in your
monitor. OUTEE puts the data
in the A accumulator out to the
terminal as an ASCI| character,
and PDATA repeatedly calls
OUTEE until a $04 is en-
countered, which terminates
the subroutine and executes a

Continued on page 42



The evolution of the MLA

When the MLA-2500 was first introduced it was a new concept in
high performance amplifiers. Low and sleek yet powerful enough
for the military. Some wondered . . . needlessly.

A promise kept.

The MLA-2500 promised 2000 watts PEP input on SSB. A heavy duty
power supply. Two Eimac 8875's. And as thousands of Amateurs across
the world have proven, the MLA-2500 delivers!

Now DenTron is pleased to bring vou The new MLA-2500 B.
Inherently the same as the original MLA-2500, the B model includes all
of the above specifications plus a few refinements. New high-low power
switching for consistent efficiency at both the 1KW and 2KW power
levels, and 160 - 15 meters.

Tested and proven.

What better test for an amplifier than the Clipperton D Xpedition?
Even after 32,000 QSO’s, and an accidental dunk in the ocean, the same
3 MLA-2500's are still amplifying other rare DXpeditions around
the world — listen for them.

Convinced? Isn’t it time you owned the amplifier that powered
Clipperton and thousands upon thousands of radio stations
throughout the world?

MLA-2500 B $899.50.

2100 Enterprise Parkway
Twinsburg, Ohio 44087
(0425-373
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there’s a world of difference
in TEN-TEC’s all-new
hf transceiver—

OMN




OMNI—THEALL-INCLUSIVE. Because OMNI has itall. Designed to
give you every advantage, every capability, whatever your operating
specialty. Designed to give you new conveniences and new levels of
performance. Designed to give you the world of Amateur Radio with a
world of difference—the OMNI world of unique features. An unusual
combination not found in any other

FUNCTIONAL STYLING. The “look™ you requested. “Clamshell”
aluminum case clad in textured black vinyl. Complementary nonreflective
warm dark metal front panel. Extruded satin aluminum trim bezel and tilt
bail. Convenient controls. Fully shielded. And everything In a larger,
easier-to-use size: 5%"h x 14%"w x14"d

TOTALLY SOLID-STATE. Sharing the TEN-TEC heritage of solid-state
design leadership with its companion transceivers, the highly successful
540/544, OMNI has all the advantages of proven solid-state
technology—reliability, long life, cool performance, better stability.
8-BANDS. The world now and in the future. OMNI covers 160, 80, 40,
20, 15, and 10 meters now (crystals included for all present Amateur
bands, 1.8-30 MHz). And it has convertible 10 MHz and “AUX" band
positions for the future

BROADBAND DESIGN. Permits changing bands without tune-up,
without danger of out-of-resonance damage to the final stage.

ANALOG OR DIGITAL READOUTS. OMNI-A features an analog dlal
with 1 kHz dial markings. OMNI-D has 0.43" LED readouts with the 5
most significant in red and the 6th in green to show 100 Hz increments.
BUILT-IN VOX AND PTT. Smooth VOX action with 3 easy-to-adjust
front panel controls. PTT control is available at both front and rear panel
jacks; an extemal microphone switch may be used.

BUILT-IN SQUELCH. Unusual In an hf rig, but handy for tuning or
monitoring for a net or sked.

BUILT-IN 4-POSITION CW/SSB FILTER. 150 Hz bandwidth with 3
selectable skirt contours for optimum CW reception

8-POLE CRYSTAL FILTER. 2 4 kHz bandwidth, 1.8 shape factor.
SEPARATE MODE SWITCH. Permits using all filters In any mode.
2.SPEED BREAK.IN. Switch to ‘‘fast” or *‘slow™ recelver muting to
accomodate any band condition or mobile operating.

2-RANGE OFFSET TUNING. Switch-select the +5 kHz range for
off-frequency DX work or the £0.5 kHz range for fine tuning.
OPTIMIZED RECEIVER SENSITIVITY. Ranges from 2 uV on 160 m
to 0.3 uV on 10 m (10 dB S+N/N) to achieve ideal balance between
dynamic range and sensitivity

GREATER DYNAMIC RANGE. Typically exceeds 90 dB to reduce
possible querload from nearby stations. Also includes switchable 18 dB
PIN diode attenuator for additional overload prevention.

WWV RECEPTION. On the 10 MHz band switch position.

FRONT PANEL CONTROL OF LINEAR/ANTENNA BAND-
SWITCHING. Auxiliary bandswitch terminals on back panel for
simultaneous control of external relays or circuits with the OMNI
bandswitch

%K
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BUILT-IN PHONE PATCH JACKS. Provide interface to speaker and
microphone audio signals for phone patch connection

BUILT-IN "TIMED"” CRYSTAL CALIBRATOR. In the OMNI-A a
pulsed 25 kHz calibrator desensitizes the receiver and provides an
automatic 5 to 10 second ‘“‘on” time for easy two-hand dial skirt
adjustment.

BUILT-IN ZERO BEAT SWITCH. Permits placing your transmitted
signal exactly on the listening frequencies of CW stations.

BUILT-IN SWR BRIDGE. The “S” meter electronically switches to
read SWR every time you transmit to provide a continuous antenna
check

FRONT PANEL MICROPHONE AND PHONE JACKS.
ADJUSTABLE AUTOMATIC LEVEL CONTROL. For setting output
power level from low power to full output, for retaining low distortion at
desired drive power to linear amplifier.

SEPARATE RECEIVING ANTENNA CAPABILITY. Rear panel
switch and jack connect receiving section to common antenna or separate
receiving antenna. Also acts as receiving antenna by-pass when used with
instant break-in linear amplifiers.

BUILT-IN ADJUSTABLE SIDETONE. Variable pitch and volume.
DUAL COMPRESSION-LOADED SPEAKERS. Larger sound out
put, lower distortion, no external speaker needed.

POWER INPUT. 200 watts when used with 50 ohm load. Proven
conservatively-rated, solid-state final amplifier design with full warranty
for first year and pro-rata warranty for 5 additional years.

100% DUTY CYCLE. Ideal for RTTY, SSTV, or sustained hard usage.
PLUG-IN CIRCUIT BOARDS. For fast, easy field service.

POWER. Basic 12 VDC operation for convenient mobile use; external
supply required for 117 VAC operation.

OPTIONAL ACCESSORIES. As all-inclusive as OMNI is, there are a
few options: Model 645 Keyer, 243 Remote VFO, 248 Noise Blanker,
252M Power Supply.

Model 545 OMNI-A $899 Model 546 OMNI-D $1069

Experience the world of difference of OMNI, see your TEN-TEC
dealer or write for details.
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10

seLecTvITY

n Cw

19

1 Receiver RESONATE contro! for peak sensitivity

2 Receiver Dual Range DFFSET TUNING control for off-frequency
work

3 ZERO BEAT switch; spring-loaded, momentary contact

4 6-Digit LED FREQUENCY READDUT for 100 Hz accuracy.

5 DFFSET TUNING LED indicates DT switch is “on

6 MAIN TUNING KNDB; big, easy-to-grip with integral spinner

7 AUTOMATIC LEVEL CDNTROL LED indicates ALC-region operation

8 Combination S’ and SWR METER; switches automatically

10 DRIVE control for final stage

andd Lock (key down)

16 VDX GAIN control

17

9 Combination ALC control and NDISE BLANKER on/oft switch

11 SQUELCH combination on/ott switch and control
12 4-Posttion SELECTIVITY switch for SSB and CW.
13 4-Position MODE switch; automatic SSB Normal

14 Combination push-pull POWER switch and AUDIO LEVEL control
15 Combination RF ATTENUATOR on/oft switch and control

16

17 VOX DELAY control

18 VOX ANTI-TRIP control.

19 11-Position BAND SWITCH

20 MICROPHONE jack: hi-z input

21 HEADPHDNES jack.

22 RECEIVER OFF-SET TUNING SWITCH; 3-position: Max-Min-Otf
23 VOX-PTT SWITCH

24 QSK (full break-in) SWITCH; 2-position: Fast-Slow

Reverse, CW.



ifthe »oes BTV
weighs 39° more...
whatdoothers

@usfe® FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature, larger in diameter for strength and f
bandwidth, heavier traps for precision and safety factor. Individually, each &
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation, a wide margin in mechanical stability
and far superior electrical performance.

e Lowest SWR—PLUS! without damage to the aluminum tubing. CE
* Bandwidth at its broadest! SWR 1.6 to 1 or * Guaranteed to be easiest assembly of any

\

1

better at band edges. multi-band vertical.

i

e Hustler exclusive trap covers “Spritz” extruded * Antenna has %"-24 stud at top to accept RM-75
to otherwise unattainable close tolerances or RM-75-S Hustler resonator for 75 meter
assuring accurate and permanent trap operation when desired.
resonance.

¢ Top loading on 75 meters for
e Solid one inch fiberglass trap forms for broader bandwidth and higher radiation
optimum electrical and mechanical stability. efficiency!

e Extra heavy duty aluminum mounting bracket * Feed with any length 50 ohm coax.
with low loss—high strength insuiators.

* Power capability—full legal limit on SSB and
e All sections 1%" heavy wall, high strength CW.
aluminum. Length 21'5".

e Ground mount with or without radials; roof
e Stainless steel clamps permitting adjustment mount with radials.

onesetting for"totalband coverage!

40 THROUGH 10 METERS

@S@ MODEL £

“the home of originals” SRS EEIRERY e il
15 POUNDS
new. ANTENNA Engineers, Designers, Manufacturers
tronlcs 15800 commerce park drive . 5 i
, N2 7 e Available from all distributors
| corporation } dak, ot who recognize the best!
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If you can’t
hear them...

POWER

the all new 2 meter VHF
amplifier from Westcom.

® An add-on unit, no internal connections or adjustments required
to associated equipment « Standard Amplitier Models operate FM
Linear Models operate all modes: SSB, FM, AM, RTTY, CW, etc.
* “‘Microstrip” design provides high stability and optimum perfor-
mance over wide bandwidth * Factory adjusted, no tuning required.
* Mobile mounting bracket included  RF sensing T/R switching,
adjustable dropout delay » Remote keying capability » Thermally
coupled biasing * Reverse Voltage protected and fused ¢ Conser-
vatively rated with oversized heat sink * Red LED indicators for
monitoring DC and RF ¢ Ninety day material and workmanship Dx’in

warrant J .
: Contesting * Ragchewing
MODEL INPUT  MINIMUM  MAXIMUM PR D :
NO POWER OUTPUTW. CURRENT e Traffic Handllng
(watts) (st max input) 13.8 VDC
FM Mode: 144-149 MHZ )
2M 15600 515 9% " 139.95 There's a Telex Headphone that
2M 25x1 10-25 169.95 : :
All Mode - Linesrized a = will letyou do it better. Sure, some-
g ias L o . - ] times you just can't hear them. But
2M 25x125L 5.25 125 18 179.95 i Y it' i i
T Ll 5, . if there's a chance, it's ea§|er with a
1.3M 15270 515 70 10 avalable Telex headphone. There’s one for
‘Linear; AM, CW, FM, SSB, RTTY. Linear models work well with low power every d iscriminatin o] ChOice. At
transmitters of 2-3 watts to yield 30- 40 w output. size: 4 1/8 x5 1/2x 2 5/8
better ham outlets everywhere, or
technical specifications and data subject to change without notice it
write ...

IF NOT AVAILABLE FROM YOUR LOCAL DEALER, CONTACT:

‘@ WEsTcom

telephone: 612-884-4051, telex; 29-7083

1320 Grand Avenue San Marcos oo 2 vl ddl Laghendianb et 1NS3% Slo et fode

tetephone: 820-98-46. telex: 63-0013

PRODOUCTS OF SOUNDO RESEARCH

TELEX

COMMUNICATIONS, INC. T33

California 92069 (714) 744-0728
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Paul S. Goble WA2VMS
40 Boxwood Circle
Bryans Road MD 20616

he Wiesbaden Ama-
teur Radio Club has
embarked upon three DX-
peditions in as many years.

DXpeditioning

—a "how to” guide

The first, to Luxembourg,
was a learning experience.
The second, in May, 1976,
to Liechtenstein (see 73
Magazine, October, 1976),
was a qualified success,
and the third, also to
Liechtenstein, in May,
1977, was an unqualified

roaring success! This arti-
cle is an attempt to share
the DXpeditioning ex-
perience of the Wiesbaden
club with as many hams as
possible. It is hoped that by
doing so more groups not
presently so inclined due
to lack of appropriate in-

The Wiesbaden DXpeditioners (from left to right): Chuck DA1BZ, Hugo DJOLC, Paul
DA2PGC, Gerry DA2BA, Jean DCOHO, Terry DA1TH, Enge DA4BR, Carl DA1TT, and Mike
DA1BM. Missing are Doug DA2AJ, John DATNO, and John DA1HL. Lurking behind
DJOLC with the HBOXAA sign is Jeanette, XYL of DA1BZ and fanatic club supporter.
DA1TT and DA4BR are husband and wife.
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formation will feel en-
couraged to undertake DX-
pedition activities.

The Basis

First of all, what is a DX-
pedition? There are prob-
ably as many definitions
for the term as there are
radio amateurs, but for the
purposes of this article, a
DXpedition is considered
to be any trip to an area of
low amateur radio activity
in order to provide a
desired increase in said ac-
tivity. Note that there are
three elements to this
definition:

1. The aspect of travel
and accompanying re-
quirements for the neces-
sities of life, i.e, food,
shelter, sanitary considera-
tions, etc.

2. An area (country,
county, province, state,
mountaintop, or whatever)
with which a significant
number of amateurs highly
desire a contact.

3. The aspect of activity,
which includes considera-
tion of the frequencies and
modes of operation desir-
able to the aforemen-
tioned significant number
of amateurs.

In the case of the Wies-
baden club, the choice of
location for a DXpedition



was made fairly easy by vir-
tue of club location. The
principality of Liechten-
stein, on the border be-
tween Austria and
Switzerland, is approx-
imately six hours travel
from Wiesbaden, Ger-
many, by auto via the fan-
tastic German and Swiss
high-speed freeway sys-
tem. There are only three
active amateurs with HB®
callsigns, and a contact
with the principality would
be highly desirable to a
significant number of
amateurs on almost any
frequency and in almost
any mode of operation. As
we say in Germany,
““Prime’’ (pronounced
“preemah’” and meaning
“prime” or “number one”
or “right on” or almost
anything along those lines).
Having been stationed in
Wiesbaden for some time, |
have lost track, but there
was a time when the same
criteria could be satisfied
with a trip up a tall New
Hampshire mountain with
a six meter transceiver, bat-
tery, and hilltopper beam.

The Organization

Picking a location for a
DXpedition is a group ef-
fort based primarily on
economics and time con-
straints. The Wiesbaden
club brainstormed for a
couple of monthly meet-
ings and then wrapped up
most of the details on two
meter FM, thereby
generating increased in-
terest and whetting ap-
petites of those club
members not already in-
volved. The process can be
generalized as follows:

1. Make a list of all possi-
ble (practically speaking)
locations which fit the
definition of ‘rare’” or
““desirable.’”” Using the
Wiesbaden club to il-
lustrate: Andorra, Liech-
tenstein, Luxembourg, San
Marino, Spitzbergen,
miscellaneous islands
throughout the European
area, etc.

2. Determine which loca-

tion(s) would not be
economically prohibitive
to reach and where licens-
ing is not impossible. Again
using the Wiesbaden club
example:

Liechtenstein —six hours
by auto, therefore no
special conveyances re-
quired. Everything else
significantly further away.
The only expense would be
fuel, lubricants, and possi-
ble on-the-road repairs.
Licensing is merely a mat-
ter of writing to the proper
office of the Swiss govern-
ment for application forms
and sending the completed
forms with a suitable sum
in Swiss francs and a copy
of one’s home license back
to them. Our club vice
president, DCOHO, took
care of this for the whole
club. The result is a three-
month temporary HBQ
operating authorization
which makes it all legal
Prime!

3. Determine the time-
frame during which the
greatest number of in-
terested club members can
make the trip.

Our planners came up
with the last half of May,
the same as the previous
year. This time, however,
based on increasing in-
terest and the number of
people who missed out last
year due to limited DX-
pedition duration, it was
decided to go for a total of
about two weeks rather
than only one. The easy ac-
cess to the location picked
was conducive to such a
decision since people
could come and go as their
schedules permitted. At
least one club member
should be on location for
the entire duration in order
to provide continuity to
the effort and establish
relations with hosts and
neighbors. DA1BZ and his
XYL were able to fulfill this
requirement in our case.

4. Determine the most
desirable living method

Several of the prospec-
tive DXpeditioners owned
tents. A location on the

Hugo DJOLC taking lunch break by his auto-turned-HF sta-
tion from which, using CW and dipole antennas almost ex-
clusively, he worked 1015 contacts in 7 leisurely days of

operation.

outskirts of the little town
of Planken was arranged
through an HB® amateur
(again by our very own
DCPHO) to include a water
supply, toilet facilities,
electricity, and an area in
which to erect our tents.
Planken lies on the western
slope of a mountain ridge
which forms the east side
of the Rhine valley at that
point on the river. The
border of Austria and the
principality is marked by
the ridge line.

5. Determine what
equipment would be desir-
able, what equipment is

available, and get com-
mitments from people to
supply same. In the
Wiesbaden case, we de-
rived the following list:
DA1AY —Swan 350; DA2A)
— Atlas 210X, SB-200,
transmatch, headphones,
tent; DA2BA —matchbox,
HW-202, The Quad! A
Truck! 2m yagi; DA1BM
—antenna wire, 2m vyagi,
70 cm vyagi;, DA1BZ—
SB-401, SB-303, SB-200,
tent, large spool of wire;
DCOHO —1C-202, 25 W 2m
linear, tent; DATHL —A
Truck!; DJOLC —HW-101,
S$SB-200, antenna tuner,

Chuck DA1BZ —#1 operating tent. #2 operating tent is in
the background. The 2m SSB station is in #1 op tent behind
Chuck, and the 70 cm FM station is in the back of the truck
shown at top left of photo.
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View of the DXpedition site from the quad installed just above the site. View is roughly
WNW.

dipole antennas, DAINO—
HW-101, vertical antenna;
DA2PG —QF-1, VOMAX,
SB-614, IC-30A + GLB 450,
headphones.
Miscellaneous items for
which members “signed
up’’ are listed below:
Grounding:
Ground rods (6 ft.
minimum desirable)
Grounding strap or
cable
Grounding connec-
tors (clamps, ““bug
nuts,” and the like)
Power Considerations:
Transformers (Euro-
pean ac power is 220
V, 50 Hz)
Extension cords (of
sufficient current
rating)
Multiple outlet
adapters (both out-
door and indoor)
Rf Considerations:
Coax cable (short in-
terconnecting pieces
and long runs)
Coax connectors and
adapters
Dipole center in-
sulators
Antenna masts
Low-pass filters for
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the transmitters as

appropriate

A large roll of in-

sulated wire (we used

#12 solid copper)
Common User [tems:

Tables

Chairs

Tents (if applicable)

Coffee pot with sup-

plies

Miscellaneous

Be sure that you do not
skimp on tables and chairs.
Each station requires a
table and at least one chair
(unless installed in a car). If
the logging function is to
be accomplished by some-
one other than the
operator, two chairs are re-
quired for each station.
Those people on site not
actually at an operating
position will need a place
to sit as well, making the
requirement for tables and
chairs perhaps larger than
might at first be apparent.

6. Personal equipment
and sundries should be the
responsibility of each par-
ticipating individual.

If you're camping, like
the Wiesbaden club, an in-
dividual’s kit might include

the following: sleeping
bag, air mattress, two
blankets, toiletries, towels,
changes of clothing (be
sure the clothes fit the
climate!!), a dirty clothes
bag, etc.

7. Plan who will be on
site, when, for how long,
with what equipment, and
who will be the last to
leave (the clean-up crew).

This part can get pretty
complicated with a large
multi-station effort. Brace
yourself: In our case,
DA2BA and his son,
DA1BZ and his XYL,
DCOHO, and DJOLC all
went to the site on 16 May
with the preliminary truck
and carloads of tents,
equipment, and antennas.
DA2A) and DA2PG arrived
the next day with another
tent and more equipment.
DA2A] had to leave on the
20th, but DA1BM, DA4BR,
DA1NO, DA1TH, and
DA1TT all arrived on the
21st. On 23 May, DA2BA
and son, DCPHO, DJoLC,
DA2PG, and DA1TH left
with a truck and carload of
tents, equipment, and
miscellaneous excess

paraphernalia. All that was
left was carefully coor-
dinated with those club
members staying on site to
ensure that enough tent
space, equipment, and
antennas were left to keep
everyone happy. DA1BM
returned on the 26th,
DA1THL arrived on site on
the 28th with his camper,
and then, on the 30th, the
clean-up crew of DA1BZ
and XYL, DA4BR, DATHL,
and DA1TT formed the
rear guard and returned to
Wiesbaden. Whew! All this
would have been a whole
lot simpler with only one or
two stations and three or
four people involved, but
we found that it was pretty
much a case of ““the more,
the merrier!”

The Rewards

The results of planning
along the lines delineated
thus far can be illustrated
by synopsizing the opera-
tions of the Wiesbaden
Amateur Radio Club DX-
pedition of 1977. The effort
went from 16 May 1977 to
30 May 1977 under the
callsign of HBOXAA. Be-
tween the 16th and 23rd,
we had some 3000+ con-
tacts, operating 80m
through 70 cm. Modes of
operation were SSB and
CW on 80m through 10m,
SSB, CW, and FM on 2m,
and FM only on 70 cm. At
one point during the
weekend of May 21-22, we
were operating simul-
taneously on 40m through
70 cm with the 40m station
switching to 80m and back
periodically. Needless to
say, conditions were ex-
cellent that weekend! Dur-
ing this especially hectic
time, one of the die-hard
club members burst from
an operating tent scream-
ing ‘"QRZed Pileup!
QRZed Pileup!” as he
bolted up the hill to the lit-
tle house with the outside
plumbing. Note the capital
“P” on “Pileup!” That in-
dicates a type of reverence
reserved for those who
have never been the cause



of a pileup, since it is a tru-
ly unique experience and is
appreciated most fully by
those who never caused
one before. Remember
your very first QSO? Very
similar feelings!

At the height of the
operation, there were two
living tents, two operations
tents (each of which
housed an HF station and
one of which also housed
the 2m SSB/CW station),
two HF stations installed in
the back seats of autos,
two 2m FM mobile sta-
tions, and a 70 cm FM sta-
tion in the back of
DA2BA’s covered truck.
Antennas consisted of a tri-
band quad for 10m, 15m,
and 20m, an 800’ longwire
with transmatch, a 350’
sloping wire with match-
box, various dipoles, a
base-loaded vertical, three
2m vyagis of 4, 11, and 32
elements, and an 8-ele-
ment yagi for 70 cm

Overall for the entire
period, there were approx-
imately 3800 contacts.
More than 1400 of them
were with stateside sta-
tions including Alaska,
Hawaii, the Canal Zone,
Guantanamo Bay, and
Puerto Rico. Another 700
or so were Gs and Els. We
could have increased the
overall number significant-
ly if more operators had
desired to stay up all night.
With 20m open into the
states from 8:00 pm to 7:00
am local Liechtenstein
time and with 80m open
simultaneously, one band
went wanting for an
operator on all but two
nights when there hap-
pened to be two nightowls
on site at the same time.
Those two nights were real-
ly productive! This is not to
say that more people
should have felt obligated
to stay up all night; DX-
peditions should not only
provide contacts to people
needing a given area, but
should be enjoyable to all
involved in the effort as
well. So it was for the
Wiesbaden club!

A look at a portion of the outskirts of Planken, Liechtenstein. View is roughly southerly
from quad site.

Any club effort of any
type has its memorable
moments and this DXpedi-
tion was no exception. We
noted that, since as band
conditions changed we
operated 80m through 10m,
theoretically HBOXAA
could have supplied a
full 1% of a quest for the
5-band DXCC award. Since
the only chance many of us
had to be part of a station
with which many amateurs
desired a contact was this
DXpedition, and since the
only time we had been on
the receiving end of a
pileup was again on DX-
peditions, this fact gave us
a nice warm feeling.
DA2BA got an individual
charge when an amateur in
Andorra called and asked
for a QSL card. How often
have you been called by
Andorra for a QSL? DJOLC
made 1015 contacts from
the back seat of his car-
turned-HF station, primari-
ly using CW and dipole
antennas, in less than a
week and never going
without a meal nor without
a good six to eight hours of
sleep per night. He showed

handily that he is worthy of
the Master Operator title
which he holds! DA1BM
answered a stateside
"QRZed” with "This is
HBOXAA, do you copy?”
and the stateside station
operator nearly fell off his
chair, coming back with
"You have GOT to be kid-
ding!” After all, a new
country (number 202 for
him, if we recall his com-
ments correctly) without
having to fight QRM, rude
operators (are there any of
them?), and pileups in
general only happens to
the other guy! DA2PGC was
discovered asleep at the
mic, having gone down
with the 20m band some-
time between 6:45 and 7:30
am local time with the last
log entry lacking a
closeout time. We wonder
what the W6 on the other
end of that QSO must have
thought at the time! There
was also an informal con-
test for the best DX con-
tact. The candidates in-
clude Hawaii, Easter
Island, New Zealand, and
maybe something we have
yet to find in the logs or in-

coming QSLs. We are hop-
ing that almost everyone
sends a QSL because we
made WAC, we think we
made WAS (Thanks for the
contact, Gary! We hope
that other guy’s address is
wrong in the callbook or
we may not have North
Dakota!), we are checking
to see if we even came
close to DXCC, we worked
all provinces and ter-
ritories in Canada (too ear-
ly for their new award—
phooey!), and we absolute-
ly and thoroughly enjoyed
every minute of the whole
thing. What more could
one ask?

The Lessons

There are several thjngs
which experience taught
the Wiesbaden Amateur
Radio Club DXpeditioners.
The first and main thing is
that old Murphy isn’t near-
ly so tough if you plan and
organize thoroughly
enough. Aside from a bit of
trouble from wet equip-
ment due to condensation
and a few rf shocks from
grounding problems, the
1977 effort was remarkably
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free from the usual in-
capacitating Murphy-like
problems which one might
expect in such an under-

taking.

We also showed that if
you are going to a non-
English-speaking country,

HBOXAA sign with #1 operations tent in background.

Many visitors came to the site during the 2 weeks of opera-

tions.

The quad — view from behind the antenna looking west
over the Rhine Valley to the Swiss mountaintops.
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have someone along who
speaks the language if it is
at all humanly possible.
The simplest of ar-
rangements or transactions
can become a tremendous
burden if you cannot com-
municate with your hosts.
As an example, we ex-
perienced a TVI problem
which could have turned
ugly and ruined the trip;
only our fluency in German
and French prevented a
small problem from be-
coming a large one.

Take along a large
amount of insulated wire.
We used #12 solid copper,
but it could just as easily
have been #18 and either
solid or stranded. It was
cut to quarter wavelengths
for all HF bands used by a
given station and con-
nected to the back of the
station transmitter. The
result was a substantial
reduction in rf shocks from
the equipment. This mea-
sure was taken in addition
to and as a complement to
the normal electrical
grounding systems already
on site. Our hats off to Bill
Orr for this one! Some of
our wire and transmatch
systems left quite a bit of rf
floating around each sta-
tion until we accomplished
the above.

HF energy got into our
ac power cords and made
it impossible at times to
operate 2m and 70 cm sta-
tions from the commercial
ac power. This was not sur-
prising since we were fairly
space-limited to an area
less than 60 feet on a side
for all tents, operating and
living alike, and we had
three to four stations
operating at any given
time, up to three of which
had 1000 Watts PEP output
capability. The extension
cords strung from end to
end and side to side made
great antennas. We had to
run the 2m and 70 cm sta-
tions from automotive 12 V
dc systems which, while no
technical problem, was an
inconvenience, especially
when we ran one car bat-

tery down to the point that
jumper cables had to be
employed to start the car.

We found that in a multi-
station, multi-operator
situation it is desirable to
have at least two triband
antennas for 10m, 15m,
and 20m, or a good beam
for each band individually.
We had only the quad and
found ourselves limited
several times. The wire
antennas and dipoles just
did not perform in the
marginal situations!

Be sure to have a
method of QSLing worked
out in advance. In 1976, we
had each operator QSL his
own contacts, giving his
DAxxx call as the source of
an HBPXAA QSL card for
that contact. This caused
quite some confusion and
led to long delays in QSL-
ing. For 1977, we tried a
better approximation of
the proven QSL manager
approach, with DCOHO the
QSL manager for all phone
contacts and DJOLC as
manager for CW contacts.
We still have yet to iron
out the problem of having
to wait until after the trip is
over and the number of
contacts is tallied before
knowing how many QSL
cards to order. This year
the order totaled over $100
and the delays incurred
during tallying, ordering,
and waiting to receive the
cards from the printer are,
of course, delaying our ef-
forts to reply to all the
cards we started receiving
even before we returned
from the trip. Also, be
prepared to hold a few ex-
tra club meetings to fill out
QSL cards and don’t forget
cards for SWLs!

Headphones are in-
valuable for helping to
keep the noise level on site
down. We had our stations
fairly well separated
acoustically and still need-
ed them. This was especial-
ly true during nighttime
operations since tents do
not keep sound in or out
very effectively.



A tool kit with soldering
implements and supplies is
also a must, along with a
selection of common ca-
pacitors and resistors.
While proper planning can
keep Murphy pretty well at
bay, he is still going to
sneak a couple of things by
you, so be prepared for
some minor repairs.

A Suggestion

We devised a method for
raising the high end of a
sloping or longwire anten-
na to be used in those
situations when climbing is
impossible. It may not be
new, but it may be of value
to some amateurs and is in-
cluded here as a matter of
interest. Attach a pulley
assembly, complete with
halyard, to the top section
of a sufficiently long pole.
Just below the top, perhaps
8 to 12 inches down the
pole, attach a long rope.
Select a tall tree, tower, or
other slim structure which
cannot be climbed, stand
the pole up against it, and,
while someone holds the
halyard clear, wrap the
rope around the combina-
tion pole-tree or pole-
tower in Maypole fashion
until the newly-installed
pole is fastened securely to
its support. We used this
method to raise one end of
a 500+ foot sloping wire,
securing it to a smooth
4-inch diameter metal light
pole, and for an 800+ foot
wire which was secured to
a tree located up the side
of the mountain above the
operating site. The tree, of
course, was devoid of
branches to well above the
height of our halyard pole.
In our case, the halyard
pole was in sections with
swaged ends which, as the
top section with pulley and
securing rope attached was
raised vertically alongside
the tree, were added at the
bottom until the desired
height was achieved. See
the accompanying drawing
for a depiction of our in-
stallation. Note that the
halyard itself was a con-

tinuous loop to prevent
such things as one end of
the line ending up at the
top of the pole stuck in the
pulley, necessitating
lowering the pole to get
that end of the halyard. A
synopsis of the installation
procedure follows:

1. Raise and secure the
halyard pole as described
above.

2. Secure insulators to
the appropriate lines at
both ends of the proposed
installation. In our case,
one end was fixed to a utili-
ty pole and the other in-
sulator was fastened to the
halyard.

3. Lay out the antenna
wire and secure at the end
opposite the halyard.

4. Temporarily fasten
the remaining end of the
wire to the halyard in-
sulator.

5. Raise the halyard in-
sulator and antenna wire to
the top of the halyard pole.

6. Check the antenna
wire for sag.

7. Lower the antenna
and remove wire as
necessary to make the
antenna tight when it is
subsequently raised.

8. Secure the antenna
wire to the halyard in-
sulator again and raise it
once more to the top of the
pole.

9. Repeat steps 6, 7, and
8 until you decide that it is
not practical to try to get
more sag out of the anten-
na. Remember that for the
longer antennas, the
strength of the wire
becomes important since
the wire might break be-
fore the antenna is tight
enough to achieve min-
imum sag, so be careful to
select a wire having suffi-
cient tensile ratings.

Final Comments

Note that there is quite a
bit of similarity between
the Wiesbaden club con-
cept of DXpeditioning and
Field Day operations. With
the exception of the use of
commercial power, this is
the case. The only big dif-

Doug DA2A] in #2 operations tent. Audio processing gear,
both TX and RX (VOMAX, AUTEC QF-1, respectively)
proved to be quite effective during noisy and/or pileup

conditions.

ference is the aspect of
travel, which is in itself
merely an expansion/exten-
sion of the transportation
which is also required for
Field Day. More care is re-
quired in packing and
transporting the equip-
ment, but how much trou-
ble is that?

"That’s all well and
good,” you say to yourself.
“These Wiesbaden clowns
live right in the middle of
some of the greatest DX in
the world. It's easy for
them to talk about DXpedi-
tions!” Well, you are ab-
solutely right, but so what?
Don’t let that stop you. So
you might not be able to go
to an exotic location every

year. Do you have to go
every year? What about
that six meter station to
New Hampshire—is that
still a valid DXpedition? If
not, is some other state
rare on 6m, 2m, 1¥am, or 70
cm? How about a site on
the North/South Dakota
state line, with one
operating station in one
state and another just
across the state line in the
other state, if not on VHF,
then HF. The trick is to look
back to the definition of
DXpedition. Where can
you go and what mode
should you operate on
what bands in order to
cause a pileup? The defini-
tion of pileup varies, too.

Gerry DA2BA at the helm in #1 operations tent.

31



endless. Merely set guide-
/ lines beforehand as to
% ] what each member of the
7 proposed DXpedition is go-
PULLEY ASSEMBLY ing to supply in terms of
LR fund-raising, time, and/or
equipment or whatever.
Once the guides are set,
anyone not meeting his
end of the bargain stays
home. On the other hand,
all who do their part stand
to go on a paid vacation
(well, almost paid . .. sub-
sidized?) to Ham Heaven
for a while! It has been
shown that any club can do
anything to which it sets its
collective mind. Clubs are
demonstrating this daily
throughout the world. It is
sufficient to say that, with
proper planning and effort
coupled with great atten-

< CONTINUOUS
WE USED LOOP HALYARD
10 WRAPS TO
SECURE HALYARD

POLE TO TREE 800ft. WIRE

UTILITY OPERATING
POLE ™ , TENT

0 /
éﬂT-bl

|

N APPROX 701t MAX
|

ANTENNA
TUNER

. S

VERY GOOD GROUND

What kind of pileup did the
Pack Rats get in the EME
mode from South Amer-
ica? Compare that to one
which might be generated
on 20m. It’s all relative.

If, after all is said and
done, an exotic location is

a must for you, then the
planning stage can be ex-
tended somewhat to in-
clude a fund-raising func-
tion if necessary. It is
amazing how much money
a refreshment/hamburger
stand can net at a hamfest.

It is equally amazing how
easily a modest in-
come may be realized by
sponsoring a hamfest.
There are also any number
of excuses to have a bake
sale at your local shopping
mall. The possibilities are

tion to detail, you, too, can
experience the excitement
and delight of putting a
rare location on the air.

Of course, there is
always the alternative of
sitting there and eating
your heart out!l
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Kantronics 8040-B Receiver

It weighs about as much as a loaf of bread!

The Kantronics 8040-B CW receiver
measures 3"’ x5""x7"(HWD) and runs on two 9 volt
transistor batteries. It's small enough to fit in your
briefcase, light enough to take on a hiking trip and sen-
sitive enough to pick up signals at a microvolt.

Now you can copy code from 3.650 to 3.750 MHz on
80 meters and 7.050 to 7.150 MHz on 40 meters
almost anywhere you have room for a pad and
gencil! A simple dipole brings in armchair copy on both

ands.

Check with your dealer about the 8040-B, or order
direct from our address below.
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Lawrence. Kansas 66044
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12438 Euchd Ave. Cleveland omo 44108
Export. 2200 Shames Drive. Westbury. L.I.. NewYork 11590

Canada'A. C. Simmonds & Sons, Ltd J
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MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658-0268 Nites 713/497-5683

NEW!EXCITING! BREAKTHROUGH!
YAESU FT 901 DM

Transceiver & Accessories

FT9010M $1,459.00
Speaker/Patch 74.00
CW Filter 45.00
FV-901 VFO 415.00
CALL FOR QUOTES ON:
YAESU KENWOOD

FT901 DM TS820S

FT625 TS520S

FT225 TR7400A

ALDA, AMCOMM, ETO ALPHA
TEMPO VHF ONE PLUS

]

ALPHA
764

‘ﬂ'
s
9

ETO — ALPHA

Buy The Best First!
Full Power + C.C.S. Ratings.

76A $1,395.00
76PA 1,695.00
374A 1,795.00
78 2,395.00

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

TERMS: All prices FOB Houston. Prices subject to change without notice.
All items Guaranteed. Some items subject to prior sale. Send letterhead for
Amateur dealers price list. Texas residents add 5% tax. Please add
postage estimate.

MADISON FABULOUS FALL BUYS

KLM: Antennas, Linears, Accessories All in Stock. Free
balun w/2 meter base antenna.

FINCO AMATEUR BEAMS in Stock — Call! 6N2 and 2
R S e il e s 6 L s 3 4.0 0+ e+ o i et il $61.00

242Horzivertlcal ... ..ot e $37.50

BIRD 43 Wattmeter plus slugs, In stock, prepaid freight.

BENCHER keyer paddles in stock $39.95; chrome $49.95

YAESU

FT-301D+Free FP301 ........ciiiiiiiiiiiieaeanenanns $935
FT-3001 4 Free PP30T ....ccoccviiveeecierosonoocoorssans $789
YAESU FT-901D Series .......cccoveeeneenneeenns Call for Quote
MICROWAVE MODULES MMT 432:28S.............ccnntn $259
UPS Paid.

FOFT TONNA antennas: 144/16el.............ocveeiinnes $85.95
DO S CRR AT B o111 0 R E ke Te s sfoer oo oo TBIH B aac oo $63.95
JANEL Preamps QSA-5 .........c.coiiireniicinineinnness $41.95

TECHNICAL BOOKS: AMECO, ARRL, Sams, TAB, TI, Rider,
Radio Pub., Callbook, Cowan, TEPABCO, many others... .. calil
HAM X ROTOR (New Model) Turns 28 sq. ft. of antenna.

LISt S825 INISTOCK, - - ole dreioie o oloioiate s olaferolssse sie Your Price $249
COEIHAMEIITE 55 0 5ol TR BB lefelole oke o oot BT o L D $129.00
SWAN METERS: WM 6200 VHF Wattmeter............... $49.95

VRIS A DIIO e tere1e 10101+ o1« o 51e a1 s/ oxstofe ofo oo 018 orslotsle = oleiole slollel $9.95
TELUEX HERDSETIS: .o oo cvievie vomiee sieiooienioamisioiessssess In stock
CETRONISTRB) ... . . ccoe 1o cioisfoinein oiois oo olorisome w15 s sl #5085 $27.95 ea
RAYTHEON S72B ......ccccivuieneroncenronnronsanssnnss $24.95

ADEL nibbling tool, $6.45; punch $3.50

CABLE 5/32”, 6-strand, soft-drawn guy cable. For mast or
light tower, 3¢ foot.

BELDEN COAX CABLE: 9888 double shield RG8 foam coax,
100% braid, suitable for direct bury 39¢ ft, 8237 RG8
21¢ ft, 8214 RG8 foam 25¢/ft, 8448 8-wire rotor cable
16¢ ft., 8210 72 ohm kw twinhead $19/100 ft, 8235
300 ohm kw twinlead $12/100 ft.,, Amphenol PL-259,
silverplated 59¢, UG175 adapter 19¢, PL-258 dbl female
$1.00. BNC female chassis mount 59¢ ea.;

BELDEN 14 gauge cop. stranded antenna wire......... $5/100 ft.
TIMES %" foam hardiine 80¢/ft. ............. connectors $15 ea.
7/8"” Foam Hardline 1.50ft. ............... Connectors $25.00 ea.
KESTERSOLDER 11b.60/40 .. 062.......ccvvvrvrerenennn $6.50
LEADER — GDMLDMBI5......ciiiiiininiernnananses $89.95
MALLORY 2.5A/1000 PIV epoxy diode ................... 19¢ ea.
SONNIEDIZOIKY CAP . .o ciovivevie e eeisanionsiesionssimaiassiesie $1.95
GE recelvingtubes ..............c.coiiiiiiiiiiinns 50% off list
GEEIABBIEO5E | .. . . it e e e s ee saarsie Be s oS $7.95 ea.
SWANT7S0CW +FreePSU-3........ccooiiniiiiienininnnnss $675

THIS MONTH’S SPECIAL
KENWOOD TR7500A ...........$249

16 ELEMENTS — F9FT — 144 MHz
e o

% The ‘Tonna’ You've been
hearing about

17.8 dBi SWR 1.2:1
144/146 MHz Wt. 4.4 kg.

50 ohms Horiz./Vert.
length 6.4 m. F/B ratio 22 dB

Horizontal aperture 2x16° (-3 dB)
Vertical aperture 2x 17°(—3 dB)
Side lobe attenuation 60 dB

$65.95

MADISON .
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658-0268 Nites 713/497-5683
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T. L. Seevers WBOCLH
2133 Heather Lane
Lincoln NE 68512

VHF On Your
Frequency Counter

—an easy-to-build prescaler

A ny ham with a few sets
of crystals in his two
meter rig can tell you why
the frequency counter is be-
coming a popular piece of
test equipment. With this
upsurge in interest, it is a
welcome coincidence that
counter prices have decreased
significantly. Fortunately,
there have been accom-
panying reductions in size.
Buying a counter, however,
can be a difficult process
because of the many options.
These options include Kkits,
home-brew equipment, and
many fully-assembled units.

| chose the Heath IM4100
because of its low price and
high function. Combining this
counter with an easy-to-build
prescaler for VHF work
proved to be a winning com-
bination.

The Basic Counter

The Heath counter con-
tains some excellent features

104F ©
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J2
INPUT 01 ¢
16! ti}

b

not normally found in a unit
of this price range. It provides
for interval measurement as
well as counting up to 99,999
events. An input attenuator
allows a wide range of input
voltage levels. Also, provision
is made for power to be
supplied from a 12-volt
source. It would be nice to
have some additional display
positions, but the selectable
timebase allows reading non-
prescaled frequencies to the
nearest cycle. The timebase is
not temperature-compen-
sated. Consequently, a WWV
source is useful for periodic
calibration. Heath specifies
the frequency range of the
IM4100 as 30 MHz. In prac-
tice, however, the counter
appears to work well into the
40 MHz range (mine went to
45 MHz).

The Prescaler

Although several as-
sembled prescalers are avail-
able, building your own is a

*5V

5
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a
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= hcso ON HEATH Sw4-5
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EXISTING FRONT

3 PANEL JACK

Fig. 1.

34

good choice. They are simple
to build and the savings can
be significant. | chose the
11C90DC because it is readily
available and requires few
external components. Also, it
should run cooler than its
predecessor, the 95H90. The
11C90 divides the measured
frequency by ten. This multi-
plies the effective range of
your counter by ten. This
should extend the capability
of the IM4100 through the
VHF range and possibly into
the UHF band.

The prescaler circuit pro-
vides a second input to the
counter for higher frequen-
cies and a switch for input
selection. In the schematic,
J1 is the existing front panel
BNC jack. In nonprescaled
operation, the signal merely
passes through SWI1A and
back to the existing input
circuitry of the counter. At
this time, the prescaler is
isolated from the circuit with
power removed. This reduces
heating and current con-
sumption. When the prescaler
switch is turned on, voltage is
applied to the 11C90 through
SWI1B. A BNC jack on the
rear panel (J2) provides signal
input to the prescaler. Pre-
scaler output is routed to the
normal counter input through
SWIA.

Supply voltage for the
11C90 is provided by the
counter. The Heath circuitry

draws approximately 1.1
Amps from the five-volt reg-
ulator. The prescaler adds less
than 100 mA to that load. |
noticed no loss of regulation
or regulator heating with
power applied to the pre-
scaler. The 7805 regulator
used in the counter has an
output current rating which
varies by manufacturer. It is
normally rated in excess of
one Amp.

Construction

PC board mounting is
recommended for best per-
formance of the 11C90. The
PC board is mounted in a
location where there are few
components on the main
board. It may be necessary to
bend over C14 on the counter
to give sufficient clearance
for your PC board. The pre-
scaler is mounted by re-
moving an existing PC
mounting screw. This is re-
placed with a hollow spacer
and a screw of suitable
length.

When | began the project,
it was my intent to preserve
the value of the counter by
avoiding significant modifi-
cations to the chassis or
wiring. With this in mind, |
mounted the rear panel jack
and switch in two existing
holes. This required sacri-
ficing the external oscillator
input. Wires connected to
these jacks are taped back. If
you want to retain the oscil-
lator jacks, there is ample
room to drill the required
holes. Be sure to include a
solder lug when mounting the
new jack.

On the front panel, the red
wire is removed from the
existing signal jack. This wire
should be connected to the
center conductor of RG-174
coaxial cable leading to
SW1A-1. The front jack is
then connected to another
cable leading to SW1A-3. All
shields shouid be grounded.
Install cable to connect the
prescaler with ]2 and SW1A-2
according to the schematic.
Five volts is obtained by
connecting through SW1B to
one of the bare five-volt



jumpers near D3 on the
counter.

Testing

When wiring is complete,
power up the counter with-
out the 11C90 in its socket.
Turn on the prescaler switch
and ensure that voltage is
present at pins 4 and 5 only.
Having checked this, power
down and insert the 11C90.
Be sure it is not installed
backwards. Power up and
check the 11C90 for moder-
ate warmth (beware of ac
voltage). If the chip becomes
extremely hot, power down
quickly and double check
your wiring. If everything
looks fine, check the counter
five-volt supply to be sure
that it does not drop with the
prescaler turned on.

An initial check of the
prescaler can be made using
the counter’s internal clock.
It is available at the rear
panel. If you borrowed the
oscillator jack, it is the orange
wire that you removed.
Connecting this signal to the
front panel jack will yield a
reading of 1.0 MHz. Routing
this signal through the pre-
scaler should produce a
reading of .1 MHz. The pre-
scaled input seems to produce
the best results with the
attenuator in the X1 position.

| fashioned an antenna
from a BNC connector, an
old CB whip, and some RG-8
insulation for a grommet.
Using this antenna, a one-
Watt handie-talkie produced a
stable reading. Since the
counter is unaware that the
input has been divided by
ten, the decimal point will be
incorrect when prescaling. To
correct for this, just multiply
readings by ten.

Parts

All parts, except the BNC
connector, may be obtained
from Jameco Electronics,
1021 Howard Ave., San
Carlos CA 94070. A PC board
for the prescaler is available
for $3 from RTC Electronics,
PO Box 2514, Lincoln NE
68502. Diodes D1 and D2 are
1N914 or 1N4148. C2isa 10

The prescaler board is mounted above the main counter board. Coaxial cable connects the

prescaler with the front and rear panels.

uf tantalum  capacitor. A
16-pin socket .is  also con-
venient for the 11.C90.

| am very pleased with the

EIA-416

120/240VAC 50/60Hz

25 WATTS

CAUTION:
OISCONNECT LINE L35
BEFORE OPENING

performance of the counter
after modification. The result
is a versatile and extremely
useful piece of test equip-

+12 VOLIS
1.25 AMPS

LY Pwh
s GND

ment. If you are one of the
hams who still likes to do a
little home brewing, | know
you will enjoy this project. ®
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OSCILLATOR

Existing chassis holes were used for the prescaler input and on-off switch. These components
are shown mounted in the upper right-hand corner of the rear panel.
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G112
MEMPHIS, TENNESSEE

NO MONKEY BUSINESS!

(A) Complete Service Facilities

(B) Good Deals on most Brands

(C) Shipping within 24 Hours

(D} All inquiries handled by Active Hams with

over 20 yeaz;itp;e_raif:c;/;:_:am ha Headq uarters
1-800-238-6168

IN TENNESSEE, CALL 901-452-4276 : 7 .
MONDAY - SATURDAY 8-305:30 Dozens of Distributors offer you a selection

FOR YOUR SPECIAL. of YAESU products. Some might even quote
you a slightly lower price. But—no one can
Write: 3202 Summer Ave., Memphis, Tennessee 38112 serve you better than CIEQQ when you

——— — choose any item from YAESU' extensive

product line. Because:

FT-301

1. We have YAESU products in stock

CUSTOM TRANSFORMERS 2. We know YAESU products insidé

 — and out.

3. We service all YAESU products.
If you are considering upgrading your sta-
2 oW tion with a new YAESU FT901—or an FT-
225RD—or an FT301—ar merely a YAESU

HEAVY DUTY RME clock—call us TOLL FREE today.
REPLACEMENT TRANSFO RS YAESU and Clegg guarantee your satisfac-
ALPHA A77D Power $135 HEATH DX- 100 Modi $ 95 2 2 5 o
BT! LK-2000 Plate $135  HEATHHX-10 Power 5 95 tion with the product and with the service.
COLLINS 30S- | Power . $215 HEATHSB-220 Plate $125
COLLINS KWS- 1 Plate $135 HENRY 2K Plate $150
COLLINS 5 1 6F-2 Power $ 95 HENRY2K-2 Power $155
i Ay el
goﬁJSETGSB-aH;OPower $ 95  HENRY 3K-A DC Choke : 85 Call C|egg TOLL FREE l-(800 ?'233'0250'
FCRAFTERSHT 32 romer . '3'38 & Eg"g’bﬁ'&g&‘.mn :'é? for YAESU or any other requirement for
e ey 3% Shthecsoosrwe 3153 your station.

OFF-THE-SHELF SPECIALS

PLATE XFMR: 2400 VAC @ 1.5A ICAS 220/240 PRI-4 | LB $150
PLATE XFMR: 3000 VAC @ t.5A CCS 230 PRI-60LB $195
PLATE XFMR: 3000VAC @ 0.7AICAS5 115/230PRI-27LB $115
PLATE XFMR: 3500VAC @ 1.0AICAS 115/230PRI-41LB. $150
PLATE XFMR: 4000/4600 VAC @ |.5A ICAS 230 PRI-60LB $195
PLATE XFMR: 6000 VCT @ 0.BACC5115/230PRI-41LB $150
FILMT XFMR: 5.0vCT @ 30A 117 PRI-9.5LB $ 30
FILMT XFMR: 7.5VCT@ 21A 117 PRI-9.5LB . $ 30
FILMT XFMR: 7.5vCT @ S5A 115/230PRI-14.6LB $ 65
FILMT XFMR: 7.5VCT@ 75A 115/230PRI-20.2LB $ 95
FIL CHOKE: 30 AMP Bifilar Wound on %2 'x7"" rod $ 9
DC CHOKE: 8.0Henrles@ 1.5 AMPDC 41LB $150

$100

SWG CHOKE: 5-30 Henries @ 1.0 AMPDC 23LB
ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS
Many others also available. Write for free list or quote on any custom Communications COfp.

transformar, choke, or saturable reactor. 1911 Old Homestead Lane

Peter W. Dahl CQ_ Lancaster, PA 17601

4007 Fort Blvd. - El Paso, Texas 79930
Telephone (915) 566-5365 or (915) 751-4856 1

Bl
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

Top of the series, the FT-101E has
everything—RF speech processor, AC
and DC operation, plug-in PC boards for
easy servicing—nothing has been omit-
ted for excellent 160-10 meter perfor-
mance.

Just one step down is the FT-101EE
identical in every respect—Dbut less the
RF speech processor—an item many
hams can live without, thus saving a few
dollars.

FT-101EE

The FT-101EX is the same basic unit,
less DC/DC converter, 160M, WWV,
and three of four 10 meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soon save the money. All access-
ories may be added later and the “EX"
w can then become an “E".

FT-101EX

Amateur radio’s first all plug-in PC board transceiver, the FT-101 series has a long pedigree of
success dating back to the FT-101 and FT-101B. More than a quarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any “Brand X” and you'll choose Yaesu!

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007
Y1 YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215



Robert B. Wood WAIJWD
216 Church Street
West Barnstable MA 02668

The KM1CC Story

— hams celebrate

he raucous simulated

rotary spark-gap trans-
mitter inside the surplus
army barracks over the
dunes from the Atlantic
surf in South Wellfleet sent
President Carter’s words

honoring Guglielmo Mar-
coni out from Cape Cod to
the Cornish Radio Club at
Poldhu, England, and to
the world in general. It was
an old sound searching the
air waves for new ears 75

Marconi’s miracle

years after Marconi’s first
wireless message traveled
the same ocean

Marconi’'s message to
King Edward VII from
President Theodore Roose-
velt in 1903 was the first of

Young Marconi, about 25, in England, several years before he came to the United States.
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its kind, paving the way for
amateur and commerical
radio as it’s known today.
The Town of Barnstable
Radio Club Special Event
Station, KM1CC, was on
the air nine full days,
January 14 to 22, 1978, on
all bands, in all modes
even during a major snow
storm, commemorating
this great feat of 75 years
ago. It talked with
amateurs around the world
from near the original Mar-
coni station site

Some 60 operators man-
ning eight transmit-
ter/receivers made 7,740
contacts during Marconi
Week. About 40 percent
were with stations outside
the United States, in-
cluding an SSTV contact
with Ascension Island. But
that was not the high point.

That came promptly at
eight pm on the 18th when
head man and control
operator Robert Doherty
K1VV opened an Angelo’s
paper bag and carefully
fed the prepunched paper
tape, containing three no-
table messages, into the
keying head. Three-quar-
ters of a century to the
minute after Marconi sent
the first wireless message
from the United States to
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Reinforced wooden towers surround station CC buildings
from which the famous message was sent January 18,
1903.

==

A September gale in 1901 took these 20 towers, 200 feet
tall, down before they could be put to use. Four reinforced
wooden towers were quickly put up

England and got one back,
another message was on its
way. In Poldhu, it was one
in the morning the next
day. A great man was being
honored.

News reporters crowded
the room, and radio station
WQRC broadcast live a
description of the tape,
simultaneously keying the
80, 40, 20, and two meter
transmitters. Benjamin Till-
son WIHWO read the mes-
sages on 40 meter SSB,
also.

The President’s message
was followed by another

from President Giovanni
Leone of Italy and one
from Marconi’s daughter,
Gioia Marconi Braga. |t
took nearly an hour, and
smart hams had their tape
recorders running, striking
in rock the 240 Hz tone
President Carter said in
his message to the world
“Seventy-five years
ago, a new era of in-
ternational com-
munications was
heralded in by an
historic exchange of
messages across the
Atlantic

“That exchange
marked a milestone
in the history of com-
munications. Since
then, we have built
on the invention of
the distinguished
Italian physicist and
others a global com-
munications system
that allows instant
contact

“Itis fitting that we
commemorate the
event both with
gratitude for the ways
in which science and
engineering have

helped to unite us
and with fervent
hopes that such com
munications will
serve the future
course of peace and
human progress
everywhere ”

President Leone of the
Republic of Italy said

# | recall with
admiration this great
Italian’s inventive
capabilities and en-
thusiasm which have
given new dimension
to the contacts be-

Frank Caswell W1ALT mans the “ole pump handle” of this

Retired Army barracks housed KM1CC during Marconi
Week, January 14 to 22, not far from the original transmit-
ter site.

working model of the rotary spark-gap transmitter which
Marconi used. Caswell built it in his spare time, and it is
housed in the National Seashore Visitor’s Center.
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Douglas Carey WATUMC, KM1CC’s youngest operator (17
years old), takes a turn here on two meters. Doug worked

Duncan Kreamer W1GAY, QSL manager, worked 80, 40,
mostly 40 meter CW.

and 20 meters SSB.

tween men of every
continent by achiev-
ing a decisive step
forward for science
“"All over the
world, radio ama-
teurs participate in
this new dimension
and, with the same

enthusiasm, have
created among them-
selves a close net-
work of contacts. To
this network is owed
daily the savings of
human lives, both on
land and on the sea,
as well as the pro-

»

p—
-

gressive deepening of
a sense of solidarity
which overcomes all
boundaries and
which strengthens the
hope for a better
future.”

In her tribute to her
father, Ms. Braga said:

7

. He considered
amateurs part of his
spiritual family
To a young man who
downgraded himself
because he was only
an amateur, my
father replied, ‘Don’t
forget, young man,
that |, too, am only an
amateur.’

I think we all owe
a debt of gratitude
for the services
amateurs have ren-
dered unselfishly to
mankind on so many
occasions . .. more
dramatically in times
of emergency, but
more consistently
from day to day in
just keeping watch
over the waves of the
air . ..

““The magic of
radio endures in their
hearts . .. “

The messages ended and

and two more transmis-
sions were scheduled...one
at ten o’clock and the last
at midnight. Besides, there
were lots of stations out
there clamoring for a con-
tact and a QSL card with
Marconi’s picture

The activities that night,
though fast in passing, took
a long time to get ready
for. The messages were the
bottom line for Doherty
and The Barnstable Radio
Club on over two years of
work. From the 18th to Sun-
day was pure pleasure
(with the exception of a
snow storm), but, before
that, it had been sweat.
However, Doherty be-
lieves, Marconi’s amazing
gift to civilization of in-
stant worldwide communi-
cations deserved all the
labor

Doherty contacted busi-
nesses, institutions, and
people in communications
for funds and equipment.
Club members and non-
members alike loaned and
donated gear. CW, RTTY,
SSTV, SSB, and OSCAR ac-
tivities were planned.
Massachusetts Governor
Michael Dukakis pro-
claimed January 12 to 22
Marconi Week, and the

President Carter’s message goes out on 40 meter SSB with Doherty began work on the
Ben Tillson WIHWO doing the reading. Commercial sta- 80-meter transmitter. It
tion WQRC announcer monitors in background. had quit in midmessage,

FCC issued a Special Event
Station KM1CC license for
the same time.
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Robert: Doherty K1VV, in charge of the The Barnstable
Radio Club’s Marconi Anniversary event,

keys the fuzz

box (240 Hz tone) while working MCW on 3555 kHz.

Services of the National
Seashore were invaluable,
Doherty said, as was the
Nauset Regional School
District, which provided
the building, a signal flag’s
distance from the original
site

The National Seashore
Visitor’s Center near the
operating site had on ex-
hibit a working model of
Marconi’s rotary spark-gap
transmitter constructed by
Marconi historian Frank
Caswell W1ALT. On view
also, a decade-by-decade
showing of radio equip-
ment; from an early coil
coupler to a modern WCC
inked paper readout
receiver, loaned by RCA
Globcom, Inc., in Chat-
ham, rolled back the years
for the hundreds that
visited daily. Alan Curran
WATWIE had the job of
putting it all together.

Caswell and members of
the Club explained other
exhibits, including pictures
and memorabilia from the
old site, and offered a slide
show about the Marconi
station. And there was out-
door work, also.

To prevent the white-
finger syndrome so com-
mon to radio hobbyists
during the winter, halyards,
pullies, and poles had been
put in place during the

warm months of the sum-
mer and field-day tested.
Reworking and adjust-
ments continued up to the
last minute with a crew
directed by W1HWO.
Amateurs way out there
weren’t overlooked either.

Warldwide announce-
ments went out on
amateur radio networks in
all modes, and the his-
torian put the bits and
pieces together for those
who didn’t know.

Caswell observed that
Marconi’s old station had,
at different times, calls of
CC and MCC. In commem-
oration, the FCC licensed
the station KM1CC. A com-
mercial offshoot of Mar-
coni’s station, WCC in
Chatham, handles world
messages to ships at sea to-
day. But what about the
bld station?

Marconi’s 30,000-Watt
transmitter rammed elec-
tric sparks similar to light-
ning across an air gap. Each
time a spark jumped, an
electromagnetic wave radi-
ated away at 186,000 miles
per second and, at about
200 kHz, hugged the Earth
pretty well. This latter
point astounded physicists
and engineers of that time
Short-interval sparks
meant a dot, longer inter-
vals a dash — very nearly a
continuous wave

On RTTY, around 3610 kHz, was Lewis Masson K1LJS of
Chatham.

KM1CC, isolated as it
was among the dunes, ex-
perienced no difficulty
with TVI. It would be easy
to conjecture that Mar-
coni, too, had little dif-
ficulty in that sense, since
there weren’t any TV sets
then. Not so, according to
former Park Historian

Edison P. Lohr. It seems the
station cook was afraid to
hang out the wash because
the damp clotheslines,
loaded with rf, delivered
nasty bites.

There also were com-
plaints at the time about
telephone interference,
but nothing materialized,

Six meters attracted quite a few off-Cape stations, shown
here being worked from KM1CC by Ben Richardson
WB1CUA.
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Lohr said.

Lohr also reports the
antenna of the first station
caused mutterings in the
local Cape community.
Twenty 200-foot masts had
been planted in a circle in
the sand near the sea cliff
in South Wellfleet. Mar-
coni wanted nothing but
sea water between his high
wire and Poldhu.

But the Cape Codders
knew, and true to their
predictions, a soon-a-

comin’ nor’easter, similar
to the storm that whacked
KM1CC january 19 and 20,
took the poles down. Mar-
coni put up four reinforced
wooden towers, a complex
of wire radiators, and
transmitted the first wire-
less messages across the
Atlantic.

Launched by Marconi on
its historic mission in 1903,
the station lasted until
1917, when it had to be
abandoned because of the

crumbling cliff and the
sea’s steady inland march.

Today, a visit to Marconi
Beach shows only half the
land of the original site re-
maining. A few timbers, ce-
ment anchors, and iron
hardware poke from the
sand in silent reminder of
pioneer radio’s giant step.

The Barnstable Radio
Club operators and guests
were on the air at the site
often 24 hours a day during
Marconi Week, promising

Duncan Kreamer W1GAY,
the QSL manager, a busy
time. Caswell was
KM1CC’s first radio con-
tact on the 14th and its last
on Sunday the 22nd.

Marconi’s early pioneer-
ing made instant com-
munications to the world’s
farthest corner not only
possible, but practical. The
Barnstable Radio Club
operated 'CC once again as
their way of saying thanks
75 years later.l

RTTY Loop

from page 20

return from subroutine (RTS
[$39])). The PIA is on SWTPC
port #7, which is $801C. The
registers are thus at: $801C—
data direction register A,
$801C—peripheral register A,
$801D—control register A;
$801E—data direction register
B; $801E—peripheral register
B; $801F—control register B.
This program uses the B side
of the PIA. Qther possibilities

can be worked out as long as
the hardware is properly con-
figured and initialization
routines are modified appro-
priately.

Be bold in adjusting the
value of the delay constant if
you have a different clock fre-
quency. Don’t start by 480, 481,
482, etc., but by 480, 490, 4AQ,
etc., or more. When you get it
within $10 or $20, then start fine
tuning. Owners of the “fast”
MP-A2 CPU boards can expect

a number around $600, depend-
ing on their individual clock.
Since the MITS 680 has a
slower 500-kHz clock, | would
expect the value to be reduced.
| have not heard from anyone
using such a machine, how-
ever.

Finally, we have found that
some fast terminals appear to
generate errors, as they put the
data out and return, still during
the last half of the fifth data
pulse. It has become advisable
to ensure that we are in the
STOP pulse before starting to
send anything to the terminal.
Addition of a line, ‘00725 BSR
MSEC10", will accomplish that

delay. Of course, the program
needs to be reassembled fol-
lowing that insertion.

An updated source listing, in-
cluding the line added above, is
available for the cost of copy-
ing. Please send one dollar and
a business-sized SASE to me at
the above address. Be sure to
enclose a note to tell me what
you want. You have no idea how
frustrating it Is to get money
and an enveiope with no ex-
planations.

More excitement next month
and yes to the many ques-
tions—additional programs are
in the works.

Ham Help

| purchased a Robyn Interna-
tional - Model THS-100
23-channel CB (AM-SSB) for
conversion to 10 SSB. | have
not seen any articles on con-
verting the TRS-100 to 10 SSB.
Has this been done? We have
the receiver working with a
single crystal from Interna-
tional which puts us on ten, but
the transmitter output is way
down—Iless than 1/10 of a
Watt. We tried writing to Robyn
International, Box 478,
Rockford MI 49341, for an
alignment instruction book,
but had no luck. Also, there are
no “Sams” books for this
transceiver. Does anyone have
any suggestions?
R.J. Doherty K1VV
RFD #1, 14 Pine St.
Sandwich MA 02563

I've been a subscriber to 73
since its inception and have
been sitting back enjoying
years of reading enjoyment. |
was disappointed when the
magazine and the hobby turned
so drastically towards com-
puters, microprocessors, etc. |
guess | yearn for the old days
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of home brewing. Frankly, |
have gotten bitten, but only
slightly—and there lies the
problem. | have acquired a
Viatron 21 data terminal. They
were sold locally by Meshna in
Lynn, Mass.; you had the ad in
73 a few years back.
| can get the thing to light up
and print, but that's about as
far as | can reason it out. t can’t
find anyone who has a manual
or any information on the unit. |
understand Ma Bell used them
here in the MA area. Can any-
one give me some help on this
unit?
Lou Venturelli WA1NIX
64 Cross St.
Quincy MA 02169

We are in the process of
reestablishing the Auburn
University Amateur Radio Club
after a four year period of inac-
tivity. There is no equipment
left over from the previous
clubs here, and we will be start-
ing from scratch In rebuilding.

We would like to know if
anyone who attended Auburn
and has knowledge of the
club’s activities in past years

could contact us.
Robert A. Alexander WA4RRN
President, AUARC
James E. Foy Union
Auburn University
Auburn AL 36830

I need a simple modification
for the Kenwood TR-7400A 2
meter rig in order to receive the
national Civil Air Patrol
repeater frequency of 148.15
MHz. (I can transmit by setting
the dial at 144.500 and using a
-600 offset to glve an output
frequency of 143.90, which is
the repeater input frequency.) |
have contacted Kenwood and
they cannot help me.

George E. Taylor WA4GUW
209 Lakeshore Drive
Muscle Shoals AL 35660

Anyone who has converted
an Alaron 1025-B AM CB is re-
quested to contact me.
Specifics, directions, and
schematics would be appre-
ciated.

Frederick Bartolomei WD8PCB
19442 Rockport Drive
Roseville M| 48066

[ would like to contact any
amateur who is using a com-
puter for Morse or RTTY, to ex-
change ideas and information.

Also, I'd like to contact anyone

interested in computer-to-

computer communications on

the HF bands (such as program

exchanges or 24-hour traffic
nets on RTTY).

Barry W. Polley

6619 Southpoint

Dallas TX 75248

| need an instruction manual
with schematic for the Tek-
tronix 535A oscilloscope.

If anyone has a manual
which is not for sale, | will pay
for copying the manual and all
postage. Any help along this
line will be greatly appreciated.

Henry R. Leggette WBAMNW

1555 Galveston ST.
Memphis TN 38114

| need a schematic for the

surplus BC-348R model mili-

tary receiver. | also need advice

regarding the installation of a

product detector in the same
radio.

Paul J. Uhlig, M.D. KOMD

1342 Estate Ct.

Wichita KS 67208

| am interested in contacting
a ham in this area.
Albin J. Gietzen K3TUC
606 N. Ohio Ave.
Gaylord M| 49735



TWO OF THE THREE BEST THINGS IN LIFE
COME FROM EDGECOM.. ..

EOGETOM SYSTEM 3000A 3 TR TAMTCEVER
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SYSTEM 3000A

Featuring: Twenty front-panel-programmable memory channels . . . Memory channel scan-
ner ... Band scanner ... Two priority channels . .. Any transmitter offset . . . Full coverage
(144-147.995 MH2z) in 5 kHz steps...Memory channel monitor... Advanced
miicrocomputer-controlled PLL synthesizer with electronic push-button tuning . . . Extraor-
dinary receiver with five-pole front-end and ten-pole IF...25 Watts output (ad-
justable) . .. MARS/CAP coverage optional (142-150.99 MHz) . . . Small, light weight . .. Full
TWO-YEAR WARRANTY . .. An incredible bargain at $549.

EDGECOM FMSE-23

FMS-25

Features: Ten front-panel-programmable memory channels ... Built-in band scan-
ner...Any transmitter offset...Full 144-147.995 MHz in 5 kHz steps ... Advanced
microcomputer-controlled PLL frequency synthesizer ... Electronic push-button tun-
ing . .. The same fantastic receiver and transmitter as System 3000A . .. Full TWO-YEAR

WARRANTY ... Low price: $439.

SYSTEM 3000A/FMS-25. ..
PERFORMANCE TO CHALLENGE YOUR IMAGINATION

See them at selected dealers or write for more information.

Edgecom Inc. ..

2909 Oregon Ct—A3, Torrance CA 90503 (213) 533-0433
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Ted Lassagne
21853 Monte Ct.
Cupertino CA 95014

he frequency counter

on your bench is a
handy and useful instru-
ment. But unless it’s a high-
priced one, you most likely
have to operate the range
switch by hand. Adding
automatic range switching,
or ‘“autoranging,” can
make that counter much
more convenient to use.
The good news is that it
can be done with just a
handful of parts.

DISPLAY

A

R $R2 3R3

R4
13044}
4

12 A >

Good News!

—easy autoranging for your counter

| originally started out to
improve the range switch
in my home-brew version
of the popular K20AW
counter. The idea was to
replace the two-position
range switch with a four-
position switch and elim-
inate the switch flipping
necessary to get five-digit
readings in the range be-
tween 100 kHz and 10
MHz.

The K20AW counter
range switch uses a scheme
called dc switching. That
is, the switch on the panel
controls only dc voltages
to gates which actually
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Fig. 1. Range-switching circuit.
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select the timebase fre-
quencies. The high fre-
quencies are kept away
from the panel where they
might cause a “noisy”
situation.

Keeping the dc switch-
ing seemed like a good
idea, so | put together the
circuit shown in Fig. 1. The
circuit uses a 74153 data
selector/multiplexer (U1)
to select the timebase fre-
quency and a 74145 (U2) to
indicate the range by posi-
tioning the decimal point
on the display. Because the
74153 has two sections, it
can be used as a two-pole
“switch.”” The K20AW
counter control circuits
use two timebase inputs, so
both sections of the 74153
are used here. Only one of
the sections would be
necessary in most other
types of timebase circuits.
The timebase inputs to U1
(pins 3-6 and 10-13) come
from the counter’s time-
base divider, which is
usually a string of 7490s.
The control lines labeled
RSO and RS1 were con-
nected to a two-pole, four-
position rotary switch
wired to supply the proper

dc voltages. The gate dura-
tion and the decimal point
for each setting are shown
in Fig. 1. The display always
reads in kHz, so no range
indicator lights other than
the decimal point are
necessary

After wiring up this cir-
cuit and getting it working,
the next logical step was to
try to make the switch
operate itself —that is, to
add “autoranging’ —pro-
vided that not too many
1Cs were required

Now, the logic that you
use to operate a range
switch manually on a
counter is not too com-
plicated. When the over-
flow light goes on, you
switch to a shorter gate
period. When the left-hand
digit (as you face the
display) is zero, you use a
longer gate period, unless
itis already set for the max-
imum length. To put this
logic into circdit form, we
need a two-bit counter to
control U1 and U2, and
signals to let us know (1)
whén the overflow light
goes on, and (2) when there
is a zero in the left-hand
digit.



The overflow is the easy
one—there is an overflow
latch already in practically
all counter circuits. Detect-
ing a zero in the left-hand
digit is a little more of a
problem. The cheapest
way seemed to be an R-S
flip-flop (made from two
gates of a 7402) connected
to the “A” output of the
7490 counter for that digit
The RS flip-flop will latch
high if the “A” output ever
goes high in a count period,
which means that there is
not a zero in that digit.
After every count period,
we reset the R-S flip-flop
using the counter reset
pulse.

For the two-bit counter,
we use a 7473 wired to stop
on the count which repre-
sents the longest timebase
interval (one second). It
looks like we would need
an up/down counter here,
but we can avoid this kind
of complication by being a
bit devious on the logic. In-
stead of counting down
one count when the gate
period needs to be short-
ened, we merely reset to
the shortest gate period
and let it count up two
counts. On the three
shortest gate periods, the
range switching is done
every tenth of a second, so
this simplified logic takes
only two tenths of a second
longer, and keeps the
number of ICs down

The autoranging control
circuits are shown in Fig. 2.
U3a and U3b are the R-S
flip-flop which detects the
zero/non-zero condition in
the left-hand digit. At the
start of each count period,
the positive reset pulse sets
the output of U3b low.
During the count period,
any positive input to U3a
sets its output low and the
output of U3b high. If the
left-hand digit is zero, the
output of U3b will stay
low, and when the counter
strobe pulse arrives at U4a,
a positive pulse will cause
the count on U5 to ad-
vance, resulting in a longer
gate period. If both Q out-
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Us: 7473
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Fig. 2. Autoranging control circuits.

puts of US are high(i.e., the
gate period is 1 second),
the pulse has no effect.
The overflow detection
circuit uses U3d and U4b.
The NOFLOW (high if no
overflow) signal is from the
Q output of the overflow
latch (pin 8 of IC21A in the
K20AW counter), and is
low when overflow has oc-
curred. The strobe pulse
gates a negative pulse to
the C (clear) inputs of US,
causing the shortest gate
period (1 ms) to be selected.
Selection of either the
manual or autoranging
mode is done with an SPDT
switch. In the ‘““manual”
position, the output of U4b
is held low, keeping the
clear inputs of U5 low,
causing both Q outputs to
remain low. The panel
switch voltages are gated
through U4c and U4d (in-
verted) and control the
range selection circuitry of
Fig. 1. In the "“autoranging’’
position, all the panel
switch outputs are held at
zero volts, which causes
U4c and U4d to gate U5’s
Q outputs (inverted), which
then control the range
selection circuits. In addi-
tion, U4b acts as an invert-
ing gate for the strobed
overflow signal. If you are
tempted to combine the
autorange/manual switch
with the range switch,

don’t. It's more useful to
have them as separate con-
trols.

One other change was
made to the counter to add
a “touch of class” and
make the display more
readable. The 7447 seven-
segment decoder has a
built-in feature to blank
leading zeroes. There are
two pins, called RBI (for
Ripple Blanking Input) and
RBO (for Ripple Blanking
Output). If RBI is held low,
a zero digit will be blanked
out. If RBI is open or high,
a zero digit will not be
blanked. When a zero gets
blanked, RBO for that digit
is low; otherwise it is high.
So, by holding RBI of the

left-hand digit low and
tying RBI of each of the
other digits to RBO of the
digit to its left, all leading
zeroes can be blanked.
This poses one problem
for a display with a moving
decimal point. We don’t
want any blanks after the
decimal point. The circuit
of Fig. 3 provides the kind
of display we want. The
second and third digits
from the right are
“unblanked” if the decimal
point is to their left or if
any digits to their left are
on. U6 handles the logic for
this. The left-hand digit
(RBIl4) is tied to the
overflow flip-flop to
eliminate blanking when

Fig. 1 Connection Pin of
1 kHz 1 1C26
100 Hz 11 1C27
10 Hz 1 1C28
1Hz 11 1C29
Gate 1 IC33a
Aux Gate 4-5 1C32b

Fig. 2 A output high ctr 2 1C18
Reset B Coll. Q5
Strobe Coill. Q4
Noflow 8 1C21

Fig. 3 RBI4 5 1C20
RBO4 4 1C20
RBI3 5 1C17
RBO3 4 IC17
RBI2 5 IC14
RBO02 4 IC14
RBI1 5) IC11
RBIO 5 IC8

Table 1. Connections to K20OAW counter (73, July, 1972).
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Fig. 3. Ripple blanking modifications.

overflow occurs; we don’t
want to blank anything in
the lower half of a number.
The right-hand digit’s RBI
(RBIQ) is tied high so that
the digit will always be
displayed. That lets you
know the counter is turned
on and the display is work-
ng

This whole project in-
volved only the addition of

six ICs, a few resistors and
capacitors, and a rotary
switch to the existing
counter. The old range
switch was used as the
autorange/manual switch.
The circuitry is not critical
and a wire-wrapped ver-
sion (interfaced with the
K20AW control circuit)
works just fine. The new
result is a much more con-

Parts List

C1-C3 1 uF, 10-volt bypass

R1-R4 150 Ohm, Y Watt

R5 1k Ohm, %4 Watt

S1 2-pole, 4-position rotary switch

82 SPDT toggle switch

U1 74153 data selector/multiplexer

u2 74145 BCD-to-decimal decoder/driver

U3, U4 7402 quad NOR gate

us 7473 dual J-K flip-flop

U6 7400 quad NAND gate
venient instrument on the 101 kHz, let’s say—you
bench. Most of the time it’'s probably will want to

““hands-off” operation. The
overflow light never goes
on, except to blink when
the frequency increases
suddenly.

Here are a few hints on
operation: Most of the time
you will want to use the
autoranging mode. If you
want to get more than five-
digits resolution, set the
range switch to the one-
second gate and flip the
autorange/manual switch
back and forth to read the
additional digits. If the fre-
quency is varying around
the upper end of a
range —between 99 and

switch to manual tem-
porarily. If a frequency less
than 100 kHz is varying
fairly rapidly and you want
to track it, switch to
manual and set the range
switch to the 0.1-second
gate position. The display
will be updated 10 times a
second instead of just
once

My experience with this
improved counter has con-
vinced me that it was well
worth the small investment
in time and parts to build in
autoranging. Why not
build i1t into vyour
counter?l
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New!
Throw rocks on 40 meters

for $19.95*.

only

$19.95

Kantronics Rockhound transmitter

P 2 < ANTRONCS AN ok Hol SR

Jump into QRP.

The Kantronics Rockhound QRP transmitter
generates a one watt CW signal anywhere on 40 meters. With
the right crystal, and a little luck, Granite Falls, Ml is just a
stone’s throw from Boulder, CO.

Slip the Rockhound in your pocket for mountain
hikes or camping trips. Our 8040-B receiver makes a
lightweight companion. For power, just hook 12-15 VDC in
line with your key.

Start throwing today, our address is below.
*22.95 with 7.125 MHz crystal.

3 KK ANTRONICS

The Lightweight Champs.
Phone: 913-842-7745

1202 East 23rd Street
Lawrence, Kansas 66044

We accept Visa, Master Charge. check and money orders )

Test with the
professionals.

Our Directional RF Wattmeters are the
choice of professional RF engi-
neers everywhere. Can dis-
criminate between forward
and reflected power in all
types of 50 ohm coaxial
transmission line. Use plug-
in elements for power
measurements from 100
milliwatts to 50k watts at
frequencies from 2 to 1000
MHz with +5% accuracy.

Wattmeters

Q- |th
for nroMssionﬁ&\’/

For the name of your local distributor call toli free
800-341-9678

OIELECTRIC COVMMUNICATIONS
A UNIT OF GENERAL SIGNAL
RAYMOND. MAINE 04071 * TEL 207-855-4555 * B00-341-9678 D29




Gohoon Amateur Supply

NOW STOCKING THE INCREDIBLES

® Twenty Memory Channels
prp——— - ® Memory Scanner

RGN | v, A ® Band Scanner
. g ® Two Priority Channels
® Memory Channel Monitor
® Bargain Price: $549

EDGECOM SYSTEM 3000A

® Ten Memory Channels
® Band Scanner

® Any Transmitter Offset
® Full Coverage

@ Small/Light Weight

® Only $439

EDGECOM FMS-25

Both of these outstanding 2m FM transceivers offer you an unbelievable receiver, 25 Watts
of power (adjustable), and advanced microcomputer-controlled frequency synthesizer,
electronic push-button tuning, any transmitter offset and a FULL TWO-YEAR WARRANTY.
Call, write or come in and compare for yourself. Find out why the Edgecom SYSTEM 3000A
and FMS-25 are called the incredibles.

Hwy. 475 Trenton, Kentucky 42286

pup
Upply..

502-886-4534
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Mighty Mods for the 820S

Robert H. Walker K4FK
400 Tivoli Ave.
Coral Gables FL 33143

James R. Allison WA4KIL
14 Veragua Ave.
Coral Gables FL 33134

hat! Buy a transceiv-

er? No way! My re-
action was short and
definitive-sounding when
one of the locals suggested
that a new solid-state
transceiver might be a
logical replacement for my
aging Collins S/Line. True,
the S/Line had caused me a
great deal of trouble over
the past several years and |
had been considering a re-
placement, but a trans-
ceiver? While it’s intuitive-
ly clear that a transceiver is
perfectly adequate, per-
haps even desirable, for
routine SSB operation, |
use SSB about six times a
year. | greatly prefer CW
and RTTY, and we all know

— more power and convenience

Photos by James R. Allison WA4KIL

that a transceiver lacks the
flexibility required by the
serious user of those
modes.

Nevertheless, within two
weeks of first using the
Kenwood TS-820S, | had
purchased one, along with
the companion VFO-820
and the YG-88C 500-Hz
crystal filter. Obviously,
the rig had impressed me!

Many operating hours
and several modifications
later, | am extremely
pleased with the rig. But
our initial encounter was
rather tempestuous. When
{ first fired it up, the
TS-820S receiver section
was intermittent and the
transmitter section was in-
operative. Several of the
internal connectors had
vibrated loose from the cir-
cuit boards during ship-
ping. Reconnecting them
and then seating all of the
remaining connectors with
a small-bladed screwdriver
effected the needed repair.

After several weeks of

SCREEN VOLTAGE TO PD2

gRlGINAL WIRE =4

EMOVED FROM
PD2. SUPPLIES LOW
SCREEN VOLTAGE

—— FROM TE

3004 ON
RECTIFIER UNIT
SUPPLIES HIGH
SCREEN VOLTAGE

Fig. 1. Two levels of screen voltage —switch selected.
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use, | had a pretty clear im-
pression of the TS-820S. It
proved to be an excellent
SSB rig. | could think of no
necessary improvements
for that mode. It put out ex-
cellent CW and RTTY sig-
nals as well. But even with
the outboard VFO-820 and
digital readout, it lacked
an easy method of zero
beating a given frequency.
It can be done, often very
accurately, using the dig-
ital readout, but | found
this to be both slow and
psychologically unsettling
| like to hear the actual
note rather than see the
displayed difference be-
tween transmitter and
receiver frequency, even
though the latter is poten-
tially more accurate

Having become ac-
customed to the 250-Hz
crystal filter in the Collins
75S-3, the 500-Hz filter in
the TS-820S seemed wider
than the proverbial barn
door. Additionally, the Col-
lins tunable bfo allowed
centering a signal in the
filter passband. On the
TS-820S, the signal is off on
the skirt of the filter, mak-
ing the exact point of zero
beat difficult to find

1 preferred the trans-
mitter section of the
TS-820S to my 32S-1. |1
wanted to keep my 75S-3,

however, and modify the
TS-820S for its role of main
transmitter and auxiliary
receiver.

The following modifica-
tions have proven reliable,
easy to install, and, for me,
they greatly heighten the
pleasure of using the rig.
While most operators
probably won’t want, or
need, to install them all,
there is something here for
every taste:
® Increased power output
® Switch-selected band-
pass in both the CW and
FSK modes without reset-
ting the mode switch
® Complete control of an
outboard receiver
® | ow-level spot signal for
use with an outboard
receiver
®Switch-selected FSK
shift for RTTY
®''Key-lock’” switch to
eliminate the need for
shorting the CW key during
tune-up

Fach modification can
be installed independently
with the exception of the
control of an outboard
receiver and the low-level
spotting signal. These two
use a common single relay.

Before tearing into your
new TS-820S, you need to
give some thought as to
where you want to place
some extra switches. Each



modification will require a
miniature toggle switch to
operate it. There are
already twenty-nine front
panel controls, so even if
you are willing, the front
panel is definitely not the
spot!

WAJ4KIL uses his 820 as a
portable and carries it back
and forth to his weekend
home in the Florida Keys.
He didn’t need all the
modifications, just the
selectable filters and FSK
shift, so he found the rear
panel to be a convenient
location for his two
switches.

At K4FK, no portable or
mobile operation was con-
templated, so | mounted
four switches on an alumi-
num bracket that is sus-
pended under the front
panel. | used the front
screws which fasten the
bottom half of the case to
hold the bracket in posi-
tion. All leads going to the
switches exit from the
transceiver through the ex-
isting round hole in the bot-
tom half of the case.

Other possibilities
would be to mount the
switches in a completely
separate panel or to
mount them toward the
front of the upper half of
the case. | would avoid the
latter possibility because,
aside from the necessity of
drilling holes in the case,
this arrangement places
the switches in a rather in-
convenient location for
use.

Increased Power Output

Who couldn’t use just a
few more Watts output? |
have experimented with
three approaches to this.
The easiest place to start is
with your ac line voltage.
The TS-820S power output
is directly related to the
“’stiffness’”’ of the ac
source. One test trans-
ceiver put out 85 Watts at
14 MHz with 114 V ac and
100 Watts when the line
voltage was raised to 120.
If your line voltage is low,
you might consider run-

ning your transceiver from
a variac or autotrans-
former to keep the ac line
voltage up around 120.

The second method of
raising the power output
was accidentally dis-
covered. Being rather con-
servative, this is the
method | have opted to re-
tain in my 820. Late one
evening, R6 on the rec-
tifier unit opened com-
pletely. The schematic
shows this to be a 470-Ohm
resistor, while the one in
my unit was marked 4700
Ohms. | lacked a replace-
ment and installed a
jumper across the open
resistor to get the rig back
in operation. This raised
the screen voltage to
around 230 volts, allowing
me to load the final to be-
tween 230 and 250 mA. The
power output runs from
100 to 115 Watts at 14
MHz

While this modification
raises the screen voltage
on the 12BY7A driver tube
as well, I have encountered
no problems with over-
heating, instability, or
premature component fail-
ure in either the driver or
the final stages.

How about a few more
Watts? The screens of the
finals are fed from the in-
ternal 210-volt supply. By
providing a toggle switch
to connect them to the
300-volt supply instead,
you can raise your power
output to between 120 and
140 Watts at 14 MHz,
depending on the ac line
voltage.

Fig. 1 depicts this
modification. You will
need to disconnect the
screen voltage source at
PD2 on the final unit and
run this lead to one side of
an SPDT switch. The switch
will allow you to select
either 210 or 300 volts for
the screens. Connect the
switch’s common to PD2.
The other side of the
switch will go to the
300-volt supply. Terminal
300A on the rectifier unit is
a good source.

Fig. 2. The TS-820S viewed upside down with the front
panel toward the bottom of the photograph. The
screwdriver blade points out a convenient spot to break
into the wiring harness for the selectable bandpass
modification. The bundle of wires toward the lower left
will eventually connect to the control panel.

The idling current on the
final tubes will run con-
siderably higher with the
increased screen voltage,
so it will be necessary to
make one other change to
allow the idling current to
be set at its normal level.
Short out resistor R25 on
the rf unit. It is the 12k
resistor located at the top
of the board near the sec-
ond connector. A solder
bridge across the back of
the board does the job
nicely and can be easily
removed if desired.

Readjust your idling cur-
rent for 50 to 60 mA and
you’re ready to go. You can
now load your TS-820S to
between 275 and 300 mA
of plate current, realizing
greatly increased output
power. The drive may have
to be run a little higher as
will both the mike gain and
the compression. The rig
has plenty of reserve to
handle this, however.

You will notice that
when you operate using
the normal 210-volt screen
supply, the increased bias
will drop your idling cur-
rent to approximately 20
mA. Experimentation has
indicated that this pro-
duces no noticeable distor-
tion or other operating

difficulties despite moving
the finals into a region
somewhere in between
Class AB2 and Class B

| discontinued using this
approach because of the
noticeable increase in
operating temperature. No
difficulties were experi-
enced, but then | only ran
the rig for a few days in this
configuration

With either of these ap-
proaches to raising the
screen voltage, placing the
mode switch in the FSK or
tune position will continue
to drop the screen voltage
to normal levels for that
mode. Thus, you will prob-
ably want to leave your
screen switch in the
300-volt position most of
the time.

Switch-Selected Bandpass
on Receive for Both CW
and RTTY

Without the optional
YG-88C 500-Hz crystal
filter, the TS-820S provides
a bandwidth of 2400 Hz for
SSB and FSK and an
1800-Hz bandpass for CW.
These are automatically
selected by the mode
switch. With the optional
filter installed, the mode
switch automatically
selects bandwidths of 2400
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SPLICE INTO GREEN LEAD
FROM CONNECTOR IF2

ONE SET OF GRAY &—— —

AND PURPLE LEADS

o————————> OTHER SET OF
GRAY AND PURPLE
LEADS

Fig. 3. Switch-selected bandpass in the CW and FSK

modes.

Hz for SSB, 500 Hz for CW,
and either 2400 or 500 Hz
for RTTY. The latter is
determined by the place-
ment of an internal con-
nector at the time the filter
is installed. This modifica-
tion will allow you much
greater flexibility in select-
ing your bandpass when
the mode switch is in either
the CW or the FSK position.

To begin, locate connec-
tor IF2 on the lower section
of the i-f unit. Three color-
coded leads attach to this
connector: one green, one
purple, and one gray. De-
pending on where you plan
to bring out your three
leads for this modification,
you may need to remove
some of the tie-wraps on
the wiring harness which
runs alongside the i-f unit.

The screwdriver blade in
Fig. 2 shows one conve-
nient spot to break into the
harness.

Sever the gray and the
purple leads. Solder each
gray to the matching pur-
ple as indicated in Fig. 3.
Each pair of gray and pur-
ple leads will attach to op-
posite poles of an SPDT
switch. Splice the switch’s
common into the green
lead.

Reinstall connector IF2
in position ‘B’ (closest to
the long connector). The
mode switch will now con-
tinue to select 2400-Hz
bandpass in either of the
SSB positions. In the CW
position, the added SPDT
switch will select either
1800- or 500-Hz bandpass.
And, in the FSK position,

TO CENTER PAD OF THE THREE
FOR THE FSK CONNECTOR ON
BACK OF CARRIER UNIT

Y
TO ONE \——) o————— TO_OTHER

QUTER
PAD

OUTER PAD

Fig. 4. This switching arrangement allows transmission of
either 170- or 850-Hz shift for RTTY use.

the switch will select either
2400- or 500-Hz bandpass.

Switch-Selected Shifts for
RTTY

The TS-820S has proven
to be an excellent RTTY rig.
It has the limitation, how-
ever, of only being able to
transmit one shift unless an
internal connector is physi-
cally moved. Another
SPDT switch can easily be
used to give you the option
of transmitting either of
two shifts at will. From the
factory, the 820 is set to
give either a 170- or 850-Hz
shift, but this is easily read-
justed, should the need
arise

Locate the FSK connec-
tor on the back of the car-
rier unit. Remove the con-
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This prototype control panel was silver with black lettering. Future versions will be black-
anodized, with white photoengraved lettering.
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nector and retain it in case
you ever want to return the
rig to stock condition
Solder three leads to the
circuit board pads asso-
ciated with the connector
You can now select either
shift by using your switch
to short either of the outer
pads to the inner pad. Fig. 4
depicts this modification.

Key-Lock Switch

When a key is plugged
into the TS-820S for CW
operation, you cannot tune
up the final amplifier stage
without closing the key. If
your bug or keyer lacks
some method of being
shorted, tune-ups can be
rather irritating, as only
one hand is free to adjust
the final controls unless
you remove the CW key
plug from the transceiver.
Fig. 5 shows the addition of
a key-lock switch which
will allow you to lock your
transceiver in the transmit
mode.

Simply ground the hot
side of your key jack
through an SPST switch.
The hot side of the key jack
is the side which is farthest
above ground. This modifi-
cation will have no effect
whatsoever when there is
no plug in the key jack, nor
will it operate unless the
VOX is turned on or the
send/rec switch is in the
send position. This way,
even when the switch is
brought out to the front of
therig, there is little danger
of inadvertently keying up
the finals

Low-Level Spotting Signal
and Control of an Out-
board Receiver

1 have always marveled
that while some transceiv-



ers make provision for the
control of outboard receiv-
ers, few are equipped to
generate a low-level spot-
ting signal for use with
such a receiver. The addi-
tion of this feature is the
most extensive modifica-
tion | have made to the TS-
820S. For me, it has been
one of the most useful and
important.

I made the assumption
that an operator who
wanted to use an outboard
HF receiver for added flexi-
bility probably wouldn’t be
using one of the Kenwood
VHF transverters. Accord-
ingly, | used the transverter
connector and one of the
transverter phono jacks in
this modification. The
transverter-in jack remains
unchanged, so this modi-
fication in no way affects
your ability to calibrate the
counter.

To accomplish both out-
board receiver control and
low-level spotting, four
things must be done:

1. The outboard receiver
must be muted while trans-
mitting, but unmuted dur-
ing receive and spot.

2. The TS-820S transmitter
section must be brought up
with the finals inoperative
during spot.

3. The outboard receiver
must be connected to the
antenna in such a manner
that it can never be con-
nected to the transmitter
section’s rf output.

4. Both the CW key jack
and the push-to-talk line
must be grounded during
spot.

All of these were accom-
plished through the use of
a Potter and Brumfield
R10-E1-X4-V185 relay. This
is a 4PDT relay with a
12-volt dc coil. The last
photo shows it nestled in
the underside of the

>
FROM KEY )——0”
JaCk

‘HOT* 'KEV LOCK

|‘()N’

»

If your 820 gets carried around much, the rear panel may be a good place to add your
switches. The upper toggle switch next to the RTTY key jack selects the CW and FSK
bandpass. The lower one, next to the transverter connector, selects 170- or 850-Hz FSK

shift.

TS-820S chassis. It is
sandwiched in between the
marker unit, two wiring
harnesses, and the metal
shielding which surrounds
the rectifier unit. If mobile
operation is anticipated, a
drop of epoxy cement will
hold the relay firmly in
place. At K4FK, the relay is
seated tightly enough
when sandwiched into
position that no additional
mounting is necessary. Fig.
6 shows the complete sche-
matic for this modifica-
tion.

The outboard receiver’s
antenna connection goes
directly to the TS-820S
transverter-in jack. Its
muting connection goes to
the TS-820S transverter-out
jack. | disconnected the
gray lead at pin 8 of the
transverter connector and
ran it to the added relay for
use as the muting control
for the. Collins 75S-3. The
S/Line receivers require

Fig. 5. Key-lock switch allows tuning the final amplifier

without shorting the CW key.

their muting contacts to be
grounded for operation
and ungrounded for
mute, but many receivers
mute in exactly the op-
posite fashion from the
S/Line. This type of
receiver could probably be
handled by adding your
own lead to the normally
open contacts of RL-2
rather than using the gray
lead from the transverter

PTT LINE (ON MIC )————
CONNECTOR)

HOT SIDE OF KEY )~
Jack

TRANSVERTER-OUT

RECEIVER MUTING

SG TERMINAL ON &———
FINAL UNIT

(DISABLES PA

DURING "SPOT")

connector. Additionally,
pin 10 of your added 4PDT
relay would have to remain
ungrounded.

| retained a rather clever
idea which Kenwood incor-
porates into the TS-820S
When the screen grid
switch is in the off position,
not only is the screen volt-
age disconnected from the
final tubes, but negative
bias is applied to the

4 RELAY SHOWN IN "SPOT OFF"
oi OR OPEN POSITION

PIN 8 OF TRANSVERTER
————> CONNECTOR (GRAY LEAD)

=

L "ON" POSITION
_'/‘r* =) OF SG SWITCH
4

< “OFF" POSITION
OF SG SWITCH

T L

SPOTTING CONTROL
SWITCH

*+12vDC
({TERMINAL 12 OF
CONNECTOR RL-1}

Fig. 6. Complete schematic for the control of an outboard
receiver. Low-level spotting is included. The relay is a Pot-
ter and Brumfield R10-E1-X4-V185 4PDT with 12 V dc coil.
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A - " """‘. i — .\'{i?""
The TS-820S upside down with the rear panel toward the bottom of the photograph. The
4PDT Potter and Brumfield R10-E1-X4-V185 relay (center) fits as though Kenwood intend-
ed it to go there. The soldered connections on the circuit board next to the counter (upper
center) are for the FSK shift modification. Also shown is the jumper across the open
4700-Ohm resistor on the rectifier unit (lower left).

screens. By retaining this
feature, the spot signal will
be more than strong
enough for use with a local
outboard receiver, but
attenuated enough that
others won’t hear you zero-
beat.

The Kenwood TS-820S is
a generally satisfying rig to
own and operate. It seems
well constructed and has
proved to be reliable. With
the addition of these few
simple modifications, it
has become a truly ver-
satile companion which
should provide many hours
of pleasure.

| have not attempted the
modification of any other
Kenwood gear, but accord-
ing to the TS-820S Opera-
tion Manual, the factory-
installed digital readout is
the only difference be-
tween the TS-820 and the
TS-820S. It seems likely,
therefore, that these
modifications should ap-
ply directly to both ver-
sions. W
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R. C. Cable WA6TLK
5218B E. Nugget
Beale CA 95903

Improving Heath’s HT

—a half-dozen swell mods

Unit ready for external PTT and private listening. Heath
microphone element had been installed in the Motorola
housing to keep the system matched.
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Ithough it’s an excel-

lent two meter re-
ceiver/transmitter, the
Heathkit HW-2021 HT, | felt,
could be made far more ver-
satile through the employ-
ment of a few minor modifi-
cations. This article will
describe some of the many
modifications possible with

this unit. Listed are those
which | have performed on
my HT:

1. The installation of a

BNC-type antenna connector
in place of the 5/16” thread-
ed bushing.

2. The use of the external

antenna connector for an
external earphone/speaker
jack.

3. The use of RG-174 coaxial
cable for the rf lead and the
rerouting of the wiring to get
rid of the rat’s nest of inter-
connecting wires between
case halves.
4. The installation of a push-
to-talk (PTT) relay.
5. The addition of a *600
kHz crystal and crystal
switch.
6. The addition of extra heat
sinks to the rf transistors.
Some of these modifica-
tions came about while
assembling the rig, others
from on-the-air use, and still
others because of component
failures. I'll start with the
first group — those changes

carried out while the kit was
under construction.

The first change consisted
of installing a BNC-type
antenna connector in place of
the 5/16" threaded bushing
supplied. | wused the  Am-
phenol K-79-106 connector
for this mod. | chose this par-
ticular connector because it
has a slightly longer threaded
shank which allowed the
soldering eyelet to extend
into the case for easy sol-
dering. Some care must be
exercised with this simple but
useful modification.

A problem arose, for me at
least, in that there is only half
of a hole in which to install
the connector. This, of
course, is due to the fact that
the connector and all of the
operating controls — channel
switch, squelch, and on/off/
volume — are mounted on the
centerline along the top of
the unit where the case
separates into two halves. The
solution | found was actually
a compromise. In place of the
lock washer supplied with the
connector, | installed the
largest flat washer | had in
my hardware stock that
would fit the threaded por-
tion of the connector snugly.
This allowed me to tighten
down the nut and'squeeze the
edge of the hole between the
washer and the flange on the
connector. However, upon
bearing down on the nut to
get a secure installation, the
washer cocked slightly
toward the top of the unit.
This then prevented the case
front from being installed
properly. To get around this,
| used a fairly sharp pocket
knife to shave away a small
amount of the plastic case
along the inside edge of the
connector hole in the speak-
er/mike half of the case. The
case is thermoplastic, and,
with a little trial and error, a
good fit of the two case
halves was possible.

Once this modification
had been accomplished, the
next one was logical the
use of the external antenna



TO PIN 2

ON PC BOARD

TO PIN I
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Fig. 1. External speaker/earphone hookup using the external

antenna fack.

jack as an external speaker/
earphone jack. (See Fig. 1.)
This comes in handy when |
am using the unit, in conjunc-
tion with a trunk-mounted
5/8 whip, as my mobile rig. |
can carry on a QSO or moni-
tor the local repeaters with-
out bothering the spouse with
the constant chitchat and

squelch tails that fill the
Toyota. Of course, when
alone, | use the speaker
attached to the broadcast re-
ceiver installed in the car.
Here | simply added two
wires directly across the
vehicle’s speaker, brought

them out to the appropriate
length, and added a miniature
phone plug. No switching
between the broadcast re-
ceiver and HT is employed,
and no adverse results have
been noted.

Not using this jack for its
intended purpose added
greatly to the next change |
felt was in line. This was the
reduction of the rat’s nest of
wire that resulted when it
came time to mate the two
case halves. Originally, to
close the unit, a total of ten
separate connections had to
be made. By eliminating the
external antenna jack func-
tion from the front side of
the case, four of these con-
nections were removed. Also,
if you use miniature shielded
cable for the microphone
connections, no coax will be
connected to the front side of
the case. This results in a
small bundle of wires con-
necting the case halves. This
bundle, when laced together,
gives better access to the
internal workings of the unit
and makes it far easier to
separate and mate the two
case halves. [, however, used
RG-174 coaxial cabie for my
mike connections, not having
any small shielded audio

cable at the time of assembly.
This type of coax was also
used to connect the BNC
connector to the circuit
board. | found it far easier to
work with than that supplied
by Heath with no adverse
results.

This brings me to the next
group of modifications, those
which resulted from actual
use of the unit. The first was
the addition of a plus or
minus 600 kHz function to
the HT. The crystal supplied
with the unit aliows for only
a minus 600 kHz offset of the
transmit frequency. This is
accomplished by pushing
down the offset switch on the
left side of the unit. By doing
this, you are selecting a 10.1
MHz crystal and discon-
necting the 10.7 MHz crystal
used for direct or simplex
operation. By selecting this
10.1 MHz crystal, you are
lowering the offset oscillator
frequency by 600 kHz. This
oscillator, in turn, supplies
one of the two signals that go
to the transmitter mixer,
Q21. If this frequency is
raised or lowered, the trans-
mitter frequency is raised or
lowered a like amount. Thus,
to gain a plus 600 kHz offset,
an 11.3 MHz crystal is re-
quired. These can be acquired
from any crystal manufac-
turer for around $10. But
how do you select one of
three crystals using a switch
having only two positions?

| did this by getting rid of
the switch. In place of the
offset switch provided with
the unit, | installed two SPDT
subminiature switches, Elec-
trocraft 35-202. These
switches fit nicely into the
retaining slots provided for
the original switch, but, as
usual, all was not well. |
found the slot for the original
switch to be too long to hold

o020

SIMPLEX
OFFSET $

- 0.7 MH:

- 0. I MH2

== 11.3MH: (ACOED CRYSTAL)

Fig. 2. Schematic of the offset oscillator with the addition of
an 11.3 MHz crystal, giving a +600 kHz offset option,

the smaller replacements
firmly and too shallow to
allow the case halves to be
mated with the switches in
place. The first problem was
solved by sliding into the
spaces at each end of the
switches small pieces of metal
cut from the shanks of two
small ground lugs. The second
problem was solved by filing
the hole larger. Being soft
thermoplastic, this took a
small amount of effort, and
the bottom of the hole was
soon even with the PC board.
The tab on the front half of
the case also had to be filed
down even with the case
edge. This took care of the
switch mounting problems.
Mounting the crystal came
next. This was no real prob-
lem at all, for, with the larger
original offset switch re
moved, adequate room was
gained to allow the crystal to
be mounted next to the new
switches. First, two small

holes were drilled through the
PC board for the crystal pins.

Since one side of the crystal
went to ground, one hole was
drilled just large enough for
the pin to fit and the pin was
then soldered to the PC
board. | was able to do this
because the area in which the
crystal is installed is a fairly
large ground pad and no extra
wiring was needed. The hole
for the other crystal pin was
enlarged to ensure the pin did
not come into contact with
the foil on either side of the
board. To this pin was sol-
dered a short piece of small-
gauge wire which in turn was
routed up to the component
side of the board through a
smal! hole drilled for that
purpose. This wire was then
connected to the new *600
kHz switch.

After these changes were
made, | had two small
switches on the left side of
the HT in place of the one
larger switch — one to select
simplex or offset and the
other for either +600 kHz or
-600 kHz. | chose to have the

The external microphone adapter mentioned in the text and
the SPST switch added to the battery charger board. The
notched battery charger connector is plugged in, showing how
the notch keeps the switch from functioning during battery

charging.
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Fig. 3. The PTT schematic. The diode across the relay coil can
be any silicon diode, such as a IN457.

switch towardéthe back of the
unit the simplex/offset switch
with the down position being
the offset position and up
being for simplex. The front
switch then became the £600
kHz switch, with the +600
kHz being the up position
and the -600 kHz being the
down position. The hookup
for the switches is shown in
Fig. 2.

The next modification
(PTT) came about for two
reasons. One was that | use
this unit as an HT, home
QTH rig, and for my mobile
rig. In other words, it is my
one and only two meter rig
and | got tired of having to

pick up the entire radio each
time | wanted to say some
thing. This was awkward due
to the size of the thing (it
gets heavy after a few ex-
changes) and the trailing
external antenna and speaker
cables. The other reason was
that | wanted to see if it
could be done with no major
rewiring of the rig.

The first problem was how
to connect a microphone
with a PTT switch to the
internal workings of the rig.
Thig, was done by using the
two ‘extra pins on the battery
charger connector on the rear
of the set. One became audio
in, one the PTT key line, and

Overall view of most of the changes. The BNC antenna
connector, two new offset oscillator switches and crystal,
reduced tangle of interconnecting wires, the double heat sink
on Q26 (round black object in center) with the two aluminum
tubing heat sinks on Q24 and 25 to the left of Q26, and the

PTT relay to the right of Q26.
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BATTERY CHARGER BOARD

D304

oc ouT

ADDED SPST
NORMALLY OPEN

CONNECTOR-
ACTUATED SWITCH

Fig. 4. Schematic of battery charger with the adapter actuated
SPST normally-open switch connected across D304,

then | ran out of pins. To get
around this and still not have
to add another connector to
the rig, which was one of my
aims, | borrowed one of the
battery charging pins open
when the unit is being used
with the external micro-
phone. To do this required
the addition of a simple SPST
normally-open switch to the
battery charger board in the
bottom of the HT. This
switch, when actuated by
plugging in the microphone
adapter, shorts out D304 in
the battery charging circuit,
thus giving me a third wire
for the ground return needed
for the PTT relay and the
shield of the mike cable. This
is shown in Fig. 4. To prevent
this switch from being
actuated when the batteries
are being charged, a notch
was cut in the corner of the
battery charger connector to
keep it from coming into
contact with the switch
mechanism. The switch itself
came from a relay in the junk
box. A microswitch would
do, as well as any number of
other switches.

Once these mechanical
problems were overcome, the
modification to the electronic
portion of the unit was no
major undertaking. First a
small DPDT 12-volt dc relay
was selected to do the switch-
ing. The relay shown was
used because | could not find
a subminiature relay that |
could mount directly on the
PC board and because | had a
dozen of them in the junk
box. This relay drew about

35 mA at 12 volts, so | felt it
would not greatly add to the
battery drain. The next step
was to find a place and means
to mount the relay. | chose
not to mount the relay at all.
Instead, the relay is held in
place by the seven wires sol-
dered to its terminals and by
the pressure of a piece of
foam rubber | added to the
front of the unit. This foam
keeps the relay in place and
also keeps the battery pack
from rattling. The location of
the relay was chosen, as
shown, so that it would be
close to the audio input ter-
minals on the PC board and
because it sat nicely on top of
coils L1 and L22.

Now, to switch this rig
from receive to transmit using
an external PTT switch, two
requircments have to be met:
Twelve volts must be
switched from the receiver to
the transmitter, and the
microphone input pin F on
the PC board has to be
switched from the internal
mike to the external mike.
The internal microphone
must be disconnected to pre-
vent it from picking up
extemporaneous audio and to
prevent the input impedance
of the audic amplifier from
being upset by having two
microphones connected to it
in parallel.

As | said, this rewiring was
not a major undertaking. |
started with the +12 wvolts
switching. First | removed the
lead connecting the PC board
to terminal 3 of the PC
board-mounted PTT switch,



SW1. To this lead, | con-
nected a wire leading to one
of the normally-closed con-
tacts of the new PTT relay.
From terminal 3 of the PTT
switch, | ran a wire to the
arm of the same relay half.
This left the normally-open
pin of the relay, which was
then connected to terminal 2
of the board-mounted PTT
switch. That completed the
dc switching change. Now
when the relay is energized,
the dc to the receiver is inter-
rupted and switched to the
transmitter. When not in use,
the relay just sits there and
the board-mounted PTT
switch does the work.

The audio wiring changes
were equally as simple. First |
disconnected the audio cable
going to pin F on the PC
board. A short piece of wire
was then used to connect pin
F to the unused relay wiper
arm. To the normally-closed
contact of this half of the
relay, | connected the in-
ternal microphone cable.
These two connections were
made using the extra wire
connector pins and sockets
supplied with the kit. Finally,
a small shielded cable was
connected to the last unused
normaily-open contact of the
PTT relay. This is the side
that goes to one of the un-
used pins on the battery
charger connector and carries
the external microphone
audio into the unit. One end
of the shield on this cable was
connected to pin Y (ground)
on the PC board, and the
other end was connected to
the negative (-) battery ter-
minal on the battery charger
PC board.

| would like to mention
that just about any micro-
phone will work ds an ex-
ternal microphone, but, to
keep everything matched as
Heath did, | ordered a re
placement element and in-
stalled it in my microphone
housing. Before doing this, |
would get reports of being
too tinny or too bassy from

the local group. But now
there is no difference be-
tween the internal and

external audio quality using

the Heath element.

As for wiring, all that was
left then was to hook up the
supply voltage and control
line for the PTT relay. The
+12 volts for the relay coil
was obtained by running a
wire from pin 1 of the PC
board PTT switch to one side
of the relay coil. The key line
from the other side of the
relay coil was then routed,
along with the existing bat-
tery wires and the new micro-
phone input cable, to the
battery charger connector
where it was connected to the
last unused pin. To provide
clearance for these new wires,
which must run over the
battery charger holder, a
small notch was cut in the
top of each end of the holder.
Also, a kickback diode should
be connected across the relay
coil. | placed mine physically
on the battery charger board,
connecting it from the PTT
key line to the + términal on
the board. This had the same
effect as putting the diode
directly on the relay but
saved me the hassle of solder-
ing in a crowded area. Be sure
to watch the polarity with
the cathode going to the +
terminal. The relay hookup is
shown in Fig. 3. This PTT
scheme has now been used
for over eight months with no
problems encountered. How-
ever, other problems have
developed, and this brings me
to the last modification,
which actually is an addition.

From the time | first got
the rig on the air, it seemed
to me that transistors Q24,
25, and 26 ran unreasonably
hot. However, a check of
another 2021 showed the
same conditions, so it was
considered normal. Right
after this check, however, the
HT used for comparison
failed and Heath resolved the
problem by replacing Q24
and 25 This made me
wonder if indeed this was a
normal condition. My
suspicions were further
aroused when Q25 in my rig
failed due to a collector-to-
base short. To me, this meant
something was not right.
After replacing Q25 and

Close-up of the added 11.3 MHz crystal and two new slide
switches. Only one piece of wire was added; all other leads are
those disconnected from the original offset switch.

checking all voltages and cur-
rents, | decided that heat was
my villain.

Q26 is provided with a
slip-on rourid heat sink, while
Q24 and 25 are on their own
as far as heat dissipation is
concerned. To try to cool
down Q26, the power ampli-
fier transistor, | first obtained
from Heath another heat sink
like the one supplied with the
kit, part number 215-45, ata
cost of 55¢. | then bent
inward the portion of the
heat sink that normally fits
onto the transistor body until
it was small enough to fit
inside of the top of the in-
stalled heat sink. Then a
liberal amount of silicone

transistor grease was used to
fill any gaps, and the two
heat sinks were pressed to-

gether. This addition effec-
tively doubled the cooling
capacity available. That took
care of Q26.

Q24 and 25 were a little
more difficult, and, again, a
compromise had to be
accepted. First, | tried some
store-bought TO-18 slip-on
finned heat sinks, but these
two transistors are sur-
rounded by coils and resistors
and the fins were always
hitting something. | then
tried some home-brew finned
heat sinks, but they wouldn’t
stay in place and again were
too close to the other com-
ponents for comfort.

I then hit on the idea of
using some thick-walled
aluminum tubing as a simple
slip-on heat sink. They aren’t
finned or in any fancy shape,

Close-up of SPST switch added to charger board with external
microphone adapter plugged in actuating the switch, shorting
out D304. Resistor shown was for test purposes only.
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but they do conduct heat
well and that is what | was
after. The tubing | used had
been a one-inch-long spacer
that had been stripped from
some piece of equipment
some time ago. First, using
the appropriate size drill bit, |
slowly enlarged the hole in
each end of the spacer until it
would fit about 9/10 of the
way over the transistors. |
then cut the spacer in half
and painted the two pieces
flat black.

Again using silicone grease
to increase conduction and to
act as a lubricant, | lightly
taped the heat sinks onto the
two transistors. For the
purists, these pieces of tubing
will change the tuning of the
collector circuits since the
collectors of these transistors
are connected to the metal
cases of the transistors. But |
found it to be such a small
change that it wasn’t worth
bothering with. Possibly if
the lengths of tubing were

made longer, problems could
develop, but these half-inch
sections don’t seem to create
any electrical degradation and
do carry away some of the
heat. | don’t know what their
thermal resistance is or their
dissipation capacity, but |
haven’t had a transistor
failure since | installed them,
so | feel they have solved the
problem.

That sums up the changes
| have made to my HT. | have
several others in the long:

range planning stage, such as
a synthesizer and channel
scanner, but these are going
to take time to complete.
With this rig, any number of
additions can be made easily.
The circuitry is not complex
and plenty of room is avail-
able for several additions to
fit into the case. So, if you
have an HW-2021 and think it
could be a bit more versatile,
make a few changes and
enjoy your rig that much
more. ®

from page 12

was happy about my attempts
to help a bona fide emergency
group.

Hams should wake up. Peo-
ple are entitled to good com-
munlcations, better than CB. If
amateurs want to fight move-
ments in the GMRS area, they
can kiss public support of our
hobby good-bye. Radio ama-
teurs should understand we
are very lucky to have our fre-
quencies and our hobby. Our
knowledge should be shared
with the community, not
locked away in the ham shack.

Since January, the license
was granted and the repeater
was put on the air. But | lost
many friends and associates
who thought | had “sold out”
ham radio. To replace those
crusty hams, | have gained new
relationships with the GMRS
users, including a doctor,
lawyer, and several emergency
medical technicians. These are
not your typical die-hard
27-MHz users.

| could care less what hap-
pens at the WARC, as long as
GMRS frequencies remain in-
tact. Radio amateurs are turn-
ing a hobby into a professional
lifestyle, with expensive equip-
ment, linears, and towers. Let's
remember the fun and excite-
ment of a breadboard and in-
verted vee on the Novice band.

Many hams should consider
whether or not to help groups
trying to start a GMRS
repeater. Like WA4EOX points
out, lf a two meter club
operates a Class A repeater,
non-hams can joln in the fun
without worrylng about a
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license. Superior public service
can be provided on these cur-
rently semiprivate frequencies.
Only thing that is needed
now is a national coordination
of these frequencies on the
GMRS band, so citizens can
use repeaters in other com-
munities. | hope people don’t
think I’m down on ham radio. |
enjoy DXing and ‘‘radio
scouting,” but | don’t enjoy
defensive VHFers worried
about someone else using a
repeater 300 MHz away.
Dave Swelgert WB9VKO
Fort Wayne IN

THE CHOSEN FEW

| am one of your avid readers
and enjoy 73 Magazine very
much. In reading your edito-
rials, | find them In the most
part very informative, but
somewhat blased.

| cannot understand what
your hangup is against CBers,
but it is chronic. | have to agree
that the 10 meter band is being
unduly penalized by the FCC. |
feel they are going about it the
wrong way; it seems it's like
cutting off the child’s thumb
because he sucks it.

Now, back to the problem of
CB versus amateur radio,
unless things have changed
since | have written you this
letter. There are bad manners
and ratchet jaws like you
wouldn’t believe—try any city 2
meter band. As for insolence
and bad manners, just try a net
check-in. | am ashamed to say
it, but some of those so-called
chosen ones think they are

Moses leading us all to greener
pastures. | realize that the CB
is the stepchitd. The reason for
this is the FCC failure in
general and the hams’ stuffi-
ness, let's face it! When CB
becomes full-grown and has
been around as long as ama-
teur radio, there is no telling
what may happen.

They are both needed in this
day and age; we shouid all
work together for a more solid
understanding—help one
another, not sit back and look
down our noses and back-stab
each other. Amateur radio has
its place for the long calls, hob-
by activities, and help in
emergencies, but so does the
CB on the local scene—high-
way information, help for a
stranded lady with a flat tire,
and the good work of the
REACT group. The Highway
Patrol has had more help from
the CBers than the hams, and
we all know It.

The radio Is a part of life that
is here to stay, so let us all use
it and its aspects fo form a
common bond to help all man-
kind, not have a private hassle
on who should and who should
not.

| will now get off the soap-
box and let you have it back. |
hope you will use your in-
fluence to help both phases of
our freedom of speech, and
channel it to the benefit of all.

| do hope you will print this,
as it Is about time we took a
long look at ourselves.

I am in the process of getting
my ham ticket so | may enjoy
the best of both modes.

Jim Foust
Liberty MO

CONGRATULATIONS

In regard to the recent string
of letters you've published tak-
ing you to task for your maga-
zine’'s contents, “Let me say
this about that': | know the
substance of a radio magazine

should be radio and not flying
or computers or butterfly coi-
lecting. But | always enjoyed
your dad's column on “an-
cient” aviating, and | think it’s
more than coincidence. It
seems to me that flying and
amateur radio are related in
that they both have to do with a
highly technical area of profi-
ciency—it should be no acci-
dent that a pilot/ham is likely to
be one and the same person. In
spite of what you think of the
FCC, it has always seemed to
me that the FAA and the FCC
are a large cut above the usual
bureaucracy, and it is for the
same reason in each case:
They deal in an area of tech-
nical expertise, not merely in
the administration of pork-
barrel projects. | think it's not
merely coincidence that World
Radio News carries a regular
feature about flying and ama-
teur radio, while not bothering
to focus on amateur radio in
butterfly collecting.

For-myself, | haven'’t any use
for the myriad of computer ar-
ticles | see in your book, but
with more than 200 pages to
the issue, | can skip over 90
percent of the contents and
still get my money’s worth.

As tor the materials on
beating the cops, etc., let me
commend you on a public ser-
vice of true professional jour-
nalism. Lesser publishers
would just be interested In
keeping their subscribers hap-
py. Your approach to exposing
the wrongs in government and
government-sponsored private
monopolies like the telephone
system represents the highest
calling of constitutionally-
protected free speech. The
alternative to publishing is to
let things smolder until they
really get so bad as to erupt in-
to open revolution. That's the
theory of a free press—that we
may constantly keep our eye
on things and hopefully there-
by keep the society on an even

Continued on page 118



EDGECOM SYSTEM 3000A AND FMS-25...

PERFORMANCE THAT CHALLENGES
YOUR
IMAGINATION

BF

SYSTEM 3000A: 144-147.995 MHz FM transceiver that features: ® Twenty
front-panel-programmable memory channels ® Memory scanner ® Band
scanner ® Any transmitter offset ® Memory channel monitoring ® Two
priority channels ® Extraordinary receiver ® 25 Watts output ® American
made ® Full two-year warranty ® $549.

FMS-25; Uses the same fantastic receiver and transmitter as System 3000A.
Features: ® Ten front-panel-programmable memory channels ® Built-in
band scanner @ Full coverage in 5 kHz steps ® Electronic push-button tun-
ing ® Any transmitter offset ® Wired for commercially available Touchtone
microphones ® American made ® Full two-year warranty ® Only $439.

Minimum $3.00 for Ta45
shipping & handling
on ALL ORDERS.

Radio Electronics
209 Mystic Avenue
Medford MA 02155
(617) 395-8280

Prices FOB Medford MA,
MA residents add 5% sales
tax.

/
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Total Control

—a versatile TT system

Fig. 1. 1 + 3 digit controller.
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Anthony Sperduti WB2MPZ
4740 Newton Rd.
Hamburg NY 14075

his system was de-
signed to control the
Buffalo (Orchard Park) 2
meter Navmarcormars re-
peater. It can really be
used for the control of just
about anything you want.
All that is needed is the in-
put switching, which could
also be push-buttons for
local control. What it is on
our system is relays from a
touchtone™ decoder.
To operate, you must

first close the * switch; you
then have 5 seconds to
complete 3 more contact
closures. Each digit has a
set time of 100 ms to
register. It is necessary to
hold each switch closed for
at least 75 ms to insure that
the scanner sees the con-
tact closed. After the third
digit has been scanned,
you will get a pulse out of
the controller. This time
can be adjusted to your

liking by changing the
clock frequency. All timing
in the controller is con-
trolled by this clock. To
speed it up, just speed up
the clock; to slow it down,
slow the clock. The input
switch must be active for
16 clock pulses before it is
acknowledged. The pulse
out of the controller can be
used to set or reset a flip-
flop that can turn on or off
adriver that can be used to
pick up a low-voltage
relay or operate any device
you want to interface it to.
The O-switch is not used, as
this is a so-called fail-safe
feature. If the scan is
started and you let go of
the button too soon, a 0 is
sent to the 7442 of that
digit. Now, via a three-
input NAND gate, you will
inhibit 1C25, which passes
the control pulse. This en-
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sures that you always get 3
valid digits before an
operation can occur.

The 555 timer, IC10, is
the main clock of the con-
troller. It just runs at 480
Hz as long as the power
supply is turned on. The
480 Hz pulses cannot get
through the 9024 I1C15B
gate, so the 9316 1IC14 BCD
counter is not counting.
Also note that the 555 five-
second timer, ICS, is
holding the 7490 digit
counter at zero via 1C25
and IC3, pin 4. It also in-
hibits the 9602 IC4B one-
shot from passing any false
start pulses and holds the
9316 1C14 mux bus driver
to zero via 1C3, 24 and 24,
pin11. When the * switch is
closed, the output #3 of
timer #1 goes high for five
seconds or as long as the *
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switch is closed. The audio-
off relay is picked up via
pins 9 and 8 of IC3 and
shorts out the receiver
audio line so that the tones
will not be transmitted. As
soon as the * switch is
released, the resets are
lifted on the digit counter,
IC20, and the mux bus
driver, IC14. The 4B one-
shot is also enabled. Note
that the 9316 1C26 counter
is used for a delay circuit.

On my first attempt to
build the controller, | did
not filter the input lines. |
was going to put a filter on
all the lines, but this turned
out to be much better.
Now the clock pulses, 480
Hz from pin 3 of IC10, can-
not upcount the 9316, as
IC24 is holding the rest
line, pin 1, low via 1C24.
Both inputs to this gate are
high. Now, when one of the
input switches is closed,
one of the inputs will go
low via the OR logic gates,
IC1 and 2. The clock pulses
will start upcounting the
counter.

If at any time you open
the input switch before you
count 16 pulses, that input
will be disregarded. If the
switch stays closed for at
least 16 clock pulses (33
ms), the counter’s toggle
output, pin 15, will go high,
lock out the counter from
counting anymore, allow
the 9602 IC4B one-shot to
pulse the 1C20 digit
counter so that there is a
binary one on its output
(pin 12 high), and also tog-
gle the 9204 flip-flop,
IC15A. This first allows the
main clock pulses to get
through the IC15B flip-flop
and cause the 9316 1C14
counter to start counting.
It also feeds back on pin 7
to lock out the one-shot,
4B, from sending any more
counts and locks out 1C24
from passing any more
switch contacts or bounces
for starting up the filter
counter again. The con-
troller now locks out the in-
put line until it scans all the
switches to see which one
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was closed.

Let’s say the first digit
you selected was a 9. The
clock, through the count
gate, will pulse the 9316
IC14 and keep changing
the BCD address of the
74150 multiplexer bus until
the bus has the address 9
on it. The output, pin 10 of
the 74150, will go high, as it
will invert the input
number 9 which we have
now held low via the
switch. On the next count
into the count gate, 158,
the not-Q output, pin 9,
will go high and put a low
on the output of 1C24. This
gets inverted by IC27 and
causes the IC4A one-shot
to update the 4-bit latch,
1C13, so that it transfers a
BCD 9 from the multi-
plexer’s address bus to the
digit bus. Now the 9316
counter continues to count
until it reaches 12 (c and d
high).

Again on the next count,
1C158B, pin 9, will go high,
putting a low on the output
1C12, pin 6, which transfers
the digit counter informa-
tion via the digit gate, 1C19,
to update the digit one
latch, 1C18, so that it
transfers a BCD 9 onto the
IC23 one-of-ten decoder.
This puts a low on pin 11 of
IC23 and holds a low on
one of the inputs of the
1C29 three-input NOR gate.
Nothing can happen yet as
the other 2 inputs of that
gate are both high by the
second and third digit 7442
2 and 3 outputs.

The 9316 IC14 counter
continues to count until it
reaches BCD 15. Then the
TC output (pin 15) will go
high, gets inverted by 1C27,
and puts a low on IC25,
which in turn resets flip-
flop IC15A, turns off the
count gate, IC158, and
resets ICs 14 and 4A. The
circuit now waits for the
next digit

If the five-second timer
times out, the counters get
set to zero and no more
digits can get through. You
must now start all over
again by hitting the * input.

If the timer has not timed
out and you press another
digit 9, the whole process is
done over again, except
the digit counter is set to 2
(pin 9 high and 12 low).
Now the second nine will
be transferred to 1C22 and
a low output on pin 11 will
put a low on the second in-
put of 1C29.

On the third digit, if the
timer has not timed out, we
again select, say, a nine.
This will be transferred to
the third 7442, and the
third input of 1C29 is low.
The output of this gate will
go high, putting a high on
one of the inputs of the
2-input NAND gate, CW ID
1C32. On the third digit, the
2 outputs of the digit
counter, pins 9 and 12 of
the 7490, are high. On the
fifteenth count of 1C14 on
the third digit only, a pulse
will get through the 3-input
NAND gate, 1C12, pin 8.
This resets the five-second
timer, gets inverted by 1C3,
and puts a positive on one
of the inputs of the 2-input
AND gate, 1C3.

If no 0s have been
selected, a high will be on
the other input via 1C12
and 1C3. A high will then
get through 1C25 and put a
high pulse on one input of
all the 7400 control gates.
Since we now have a high
on only one of the other in-
puts to the control gates,
IC32, we will get a pulse
only out of the CW 1D gate.
This we will use to key an
ID circuit. This pulse will
last only as long as it takes
for the timer to reset the
digit count gate back to
zero.

All the other outputs
operate in the same way.
On the transmitter power
on and off, | have flip-
flops. Digit 131 will set
IC34A so it holds the 75450
driver on and the driver
keeps a power relay picked
up. The transmitter can be
shut down by sending a
246, as this resets flip-flop
IC34A. A 321 allows the
carrier-on relay to be

picked up so the transmit-
ter will repeat the receiver.
An 888 will turn on the
transmitter for 1 minute
and is used to either check
the output of the repeater
or to tune up the receiver
to the repeater. Gone are
the days when you have to
call up another station to
key the repeater so you can
check your receiver fre-
quency.

The three-digit con-
troller | have shown here
can be started and stopped
by using any of the input
signals as the activate key.
You do not have to use the
*. you could use, say, the 5
digit as the turn-on and
then use the * in place of
the 5.

You can see that it
would be difficult for
someone to tell just how
you are controlling your re-
peater. First he must know
which tone turns on the
controller, then he must
select out of almost 900
combinations which one
does what. Another trick is
to not have anything hap-
pen after the 3rd digit is
sent, but have a latch that
will wait for one more tone
that would operate the
control gates. This would,
of course, be on the timer
so that, if you waited too
long, the controller gets
reset. If you really want to
get tricky, you can add
more digits; you can ex-
pand this unit to up to a
15-digit controller. You
would have to do a little
buffering on the digit bus
and add more 7442s as well
as change the digit count
gate, but it could be done

Since | have explained
this circuit to you in detail,
| am not going to tell you
how we control the Nav-
marcormars repeater in the
Buffalo area. Come on
over and try to play with all
the combinations to see
what you can do. As soon
as you get it all figured out,
we can change it in about
ten minutes, as it is all wire-
wrapped. @



EDGECOM’S FMS-25. ..
THE FANTASTIC 2M FM MOBILE RIG

EDGECOM FMS8-235

6205

Edgecom’s FMS-25 2m FM transceiver is nothing short of ideal for 2m
mobile operation. Ten front-panel-programmable memory channels provide
you with fingertip convenience for recalling your favorite frequencies, the
microcomputer-controlled PLL frequency synthesizer gives you full
coverage with any transmitter offset using push-button tuning, and the
built-in band scanner lets you automatically tune the band. Add to these
features an absolutely superior receiver, 25 Watts of output power and you
have a combination that provides unexcelled performance at the low price
of $439.

FOR THE ULTIMATE IN FLEXIBILITY,
THE INCOMPARABLE SYSTEM 3000A

The Edgecom SYSTEM 3000A 2m FM transceiver provides unequaled per-
formance, incredible flexibility and several features that go beyond the
imagination. Twenty front-panel-programmable memory channels, a
memory scanner, a band scanner, two priority channels, any transmit off-
set, electronic tuning, 25 Watts of output power and the superior Edgecom
receiver are a few of the several outstanding features that make the System
3000A the forerunner in the state-of-the-art in amateur communications.

We'll Make You Glad You're A Ham
MIDCOM ELECTRONICS, INC. we2

Call Collect Now to Order (314) 961-9990

2506 S. BRENTWOOD BOULEVARD
ST. LOUIS, MISSOURI 63144

63



Oddball Splits and the IC-22S

— work any repeater

Robert E. Bloom W6YUY
8622 Rubio Ave.
Sepulveda CA 91343

Do you have a favorite
repeater with fre
quencies so nonstandard
that your lcom 22S cannot
be programmed to it? Fear
not—the 22S can be made
to operate on any odd split
and will operate in the
reverse mode, to boot.
The intent of this article
is threefold: first, to pro-
vide information that is dif-
ficult to extract from the
instruction manual fur-
nished; second, to provide
basic technical informa-
tion to help you solve your
particular problem; and,
finally, to show one of the

several methods used to
Simplex Set
freq.
(MH2)
1 146.010
146.025
27 146.40
56 146.835
60 146.895
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get into one of the
country’s oldest, most
modern, and most popu-
lated repeaters —WR6AMD
(previously WR6ABE).

If you read 73’s “Looking
West’’ column by Bill
Pasternak WAGITF, you
may be somewhat ac-
quainted with this famous
repeater. If you plan to
visit within 300 or so miles
of Los Angeles, you most
likely would like to access
it from your transceiver.

First, here are a few
points of interest  about
WR6AMD and its environ-
ment. WR6AMD is located
more than a mile high in
the mountain section
known as Mount Wilson.
There are also about 300
commercial stations in the
area. The environment is so

PLL out
freq.
(MHz)
135.310
135.325

Duplex

hostile that no vacuum
tube voltmeter is usable, as
the meter always reads full
scale. In addition,
WR6AMD occupies one of
the highest points on the
mountain. Its antenna is
mounted 180 feet above
the ground at the top of an
FM station’s antenna
tower. WR6AMD operates
on the odd split frequen-
cies of 146.40 out and
147 .435 in

How do you program
such a rare split? The
following should make this
clear.

Some important statis-
tics about the way the
IC-22S operates should
come in handy at this
point. If you look at the
coding charts in the rear
section of the instruction
manual, the left half of the

1M Total

freq. N 128 64 32 16
(MHz) D7 D6 D5 D4
1.620 108 . .

1.635 109 . .

2.010 134 .

2.445 163 . .
2.505 169 . .
Table 1.

page provides information
relating to the basic fre-
quency that is to be pro-
grammed. This is the
received frequency. For
duplex transmissions, the
output frequency will be
600 MHz higher. Program-
ming is accomplished by
stuffing diodes into a diode
matrix board inside the set.
The information on the
right-hand side of the
coding chart page relates
to the digital code and
diode placement. Note
that the left side of the
page has a column entitled
“Total N,” and, for the
lowest frequency listed,
146.010, there are 108 total
“N’. This /N’ is the
decimal addition of the
total number of bits in the
binary coding

Table 1 is a replica of

Diode Insert Positions

8 4 2 1
D3 D2 D1 DO



portions of the binary
coding taken from that sec-
tion of the instruction
manual. Adding together
the decimal total for the
binary values for just those
columns containing an
asterisk, you will verify
that the frequency 146.010
has an “N” of 108. Each
succeeding “'Set freq.”
listed increases the fre-
quency by 15 kHz, while
the “N” total count in-
creases by one binary bit.
The conclusion to be de-
rived here is simply that,
for each additional binary
bit programmed, the fre-
quency will increase by 15
kHz. The column ““1/M
freq. (MHz)” indicates the
frequency 1.620 MHz.
Multiplying an N’ of 108 x
15 kHz = 1.620 MHz. Now
we know how this column
is derived. Subtracting
1.620 MHz from 146.010
produces a frequency of
144.390, which we can con-
clude would be the
reference frequency upon
which all the other fre-
quencies are based. In ad-
dition, it is the equivalent
of a frequency that could
be generated if no diodes
at all are placed in the
matrix.

With this basic informa-
tion, let’s see what would
be necessary to generate
the frequencies for the
questioned repeater with a
receiving frequency of
146.40 and a transmitting
frequency of 147 .435.
Refer to Table 1 where
some additional matrixing
frequencies have been in-
serted. Simplex channel
no. 27 indicates this fre-
quency, and it takes diodes
in D7, D2, and D1, produc-
ing a total “N” of 128 + 4
+ 2 = 134 If we duplex
this by adding the 600 kHz,
the output frequency
would be 146.40 + 600 =
147.00. But we need
147.435. 147.435 would
like to see a receive fre-
quency of 147.435 minus
600 kHz, or 146.835. So we
have shown in Table 1 what
coding 146.835 would re-

quire as a receive frequen-
cy. Simplex no. 56 relates
this. From information
previously furnished, it can
be verified that a total /N”
of 163 is required. 163 is
made up from diodes
placed in D7, D5, D1, and
D9. Now we have reached
the full impact of the situa-
tion on hand, and we must
evaluate what we have.

Since 146.40 produces a
transmit frequency of
147.00, and we need
147.435, which takes a
receive frequency of
146.835, what is necessary
to deceive the 22S into
thinking that, at the mo-
ment the mike switch was
activated, the receive fre-
quency was not 146.40 but
146.835? We have to have
an electronic switch to
switch in the required addi-
tional diodes to make the
receive frequency appear
as 146.835 at the instant
the mike button is de-
pressed

This can be done with
gates. We will have gates
activated into the circuit
and plug in the additional
diodes, D5 and D1. Let’'s
add the ““N” count and
verify that this will actually
happen. When the mike
button is pressed, the
diode matrix sees diodes in
D7, D5, D2, D1, and D9, or
128 + 32+ 4+ 2 + 1for
an “N” of 167. Something'’s
wrong! Referring to the
chart, 167 is a frequency of
148.895. We have 4 bits
more than we require.
Looking at Table 1 again,
we see that we have a (4
bit) diode in the D2 posi-
tion for 146.40, and there is
no programming of a diode
in this position for 146.835.
Surely if we can switch in
diodes, why can’t they be
switched out the same
way?

Results of the evaluation
show that we must switch
two diodes into positions
D5 and D9 while switching
out diode D2. This can be
done by using a single chip
with multiple NAND gates.
Use CMOS for low current

10K 6
/4w
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SELECTOR
POSITION S
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ON MATRIX BOARD
IN IC22S

Fig. 1. Diodes are 1N914 or other silicon computer diodes.

drain. Looking through
vendors’ catalogues, the
RCA CD-4011A looks like a
good choice.

Now we must look at the
voltage changes that take
place during transmit
switching. Refer to the
IC-22S diode matrix unit
schematic which is on the
backside of the large
schematic furnished with
the manual. Note that, on
the corner of the matrix
board in the receiver, there
is a solder tab labeled 9 V,
which is a regulated volt-
age. Right next to it there is
a solder tab labeled DP.
The 9 volts is ever present
at the 9 V tab, but it is only
on DP when in the transmit
position. It will be
necessary to solder a wire
to each of these points.
When a channel is selected
by the channel selector
switch, it places 9 volts to
the diodes in the matrix for
that channel, thus acti-

]
3
2
&

AND GATE

AND gate
Inputs Output
1 2 3
& £ L
H L L
H H H

vating the receiver mode
of operation

The small module to be
described is placed on a
canned PC board about 1”
square. The only thing on
this board is the IC type
CD-4011A, three silicon
diodes, and one 10k Ohm
resistor. The piece of PC
board, which | snipped off
a larger board, had a con-
ductor strip along one
edge. This made it possible
to mount it to one of the
shield partitions. A spot of
solder to the board and
partition in two places or
seamed along the edge will
contain the module. Thin
teflon-covered stranded
wire is run from the
module in 2” to 4” total
lengths. Select an unused
channel or channel 23, as |
did. Channel 23 has no wire
running to the switch, but
there is an unused position
visible by turning the set to
the side opposite that con-

'
— 3
2
8

NAND GATE

NAND gate
Inputs Output
1 2 3
& I8 H
H L H
H H 8

Fig. 2.
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IC pin 9V at 9V at 9V at
no. pin 14 pins 14 and § pins 14, 5, and 6
1 H H

2 H H

3 H H

4 H H

5 H H

6 H

7

8 H H

9 H H

10 H

1 H

12 H H

13 H H

14 H H H

Table 2. CD-4011A level states. H = high. Blank = low.
Pin 7 is the voltage reference negative.

taining the matrix board.

To satisfy yourself that
this unused tab is indeed
channel 23, check con-
tinuity by placing the ohm-
meter leads from the 9 V
point and the vacant
switch tab. Set the switch
to the channel next to 22,
which shows a dot when in
position. There are two dot
positions on the dial. The
dot adjacent to channel
one is not the one you
want. (No, | don’t know
what that is for))

We are now ready to ex-
amine the CD-4011A cir-
cuitry required and how it
works. A nice thing about
this circuit is that you can
test it before attempting to
place it into your 1C-22S.
All that is required isa 9V
supply or transistor radio
battery and a voltmeter.

Refer to the IC, a quad
NAND gate, in Fig. 1. Its
function on receive is to
put one diode in the D2
position on the matrix
board. On transmit, re-
move the D2 diode and put
two others in D5 and D9.
Let’s say we decide to wire
this in for operation in
channel 23. This position
requires the longest wires,
but lead length does not
appear to introduce any
problems. When switching
to channel 23, a plus 9 volts
is placed on pin 5 (the input
of one of the gates). Table
2 indicates the voltage
levels on the IC in three dif-
ferent states. An H is used
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to indicate high and a
blank for low.

The first column in-
dicates the pin voltages
with voltage applied to the
minus and plus terminals
only, pins 7 and 14. This en-
tire test can be made on
the bench prior to installa-
tion in the set. The second
column shows conditions
when adding a 9 V connec-
tion to the signal input
point, pin 5. And the third
column shows the voltage
state when 9 volts is added
to pin 6. This is the transmit
state. In the receive state,
we are looking for a plus
(or H) leve!l at the anode of
D2 and a low on D5 and D9,
in the transmit state, the
opposite. For those who
need information on the
operation of an AND or a
NAND gate, Fig. 2(a) and
Fig. 2(b) provide a brief ex-
planation of how they
function. Also provided is a
truth table. This shows the
various voltage level states
under any condition

Fig. 2(a) is a dual-input
AND gate; Fig. 2(b) repre-
sents a dual-input NAND
gate. The dot on the output
of a NAND gate indicates
that an inversion of polari-
ty takes place. Gates can
have one or more inputs,
depending on the complex-
ity of the circuit re-
quirements. When many in-
puts are required, refer-
encing a truth table is the
easiest way to follow all
functions.

In an AND gate when all
inputs are of the same
level, the output level will
be the same as the input. In
a NAND gate when, and
only when, all inputs have
the same level, the output
will have the opposite
level. Refer to Table 2
Now that we understand
how gates work, let’s see
what happens in Fig. 1 and
follow through in Table 2.
Place 9 volts on pin 14,
negative on pin 7. This
biases the chip for opera-
tion. Add a9 V + level to
the signal input, pin 5, and
follow through with the
logic levels. The individual
gates have been assigned
arbitrary identification
numbers. The first gate
shows input 5 high and 6
low for an output at 4 that
is high. #2 then has pins 1
and 2 high for a low on pin
3. #3 has pins 1 and 2 high
for a low on pin 10. Diodes
D5 and D9 are off (like out
of circuit). #4 has pins 12
and 13 low for the output
pin 11 to be high. D2 is
high, as are the diodes in
D7 and D1 on the matrix
board. This places the
transceiver in the mode for
receiving 146.40

Now let’s put +9 V on
pin 6, which depicts the
transmit mode. Following
through once again, #1
gate has pins 5 and 6 high,
output pin 4 low. #2 has pin
1 low and 2 high, while the
output is high. #4 has 12
and 13 high and 11 low,
taking D2 out of the circuit
as required. #3 has pins 8
and 9 low for a high output
which turns on diodes D5
and D@ as required. We
have shown how and why it
works. This same logic can
be applied to repeaters you
may like to have but
thought you would have to
do without.

Wiring It In

The small circuit board
you have just finished will
need a total of 7 short wire
leads, 6 if you have a piece
of foil on the board that
can be soldered to a case

shield. Pin 7 from the IC is
ground and goes to this
point. The unit can be
mounted between the
panel and the outside of
the partitioned module
containing the 439 MH:z
and 10.24 MHz oscillators.
See page 15 in the manual.

The other 6 leads all go
to the matrix board selec-
tor position on the matrix.
Pin 14 goes to the tab
marked 9 V, pin 6 to the DP
tab on the board. Pins 1, 4,
and 5 of the IC go to the in-
put selector position of
your choice. The diode
cathodes of D5, D@, and D2
go to the cathode input
point of the selected chan-
nel on the matrix.

For normal operation,
the duplex switch will be in
the B position. Placing the
switch in the A position
reverses the operation, and
147 .435 now becomes the
receive frequency

Still, some may have the
question, “That’s fine for a
WR6AMD modification,
but how do I handle a prob-
lem that requires two
diodes to be switched out
of the receive position
when | go into transmit? In
addition, | also need one
more diode for transmit
than you show coming out
of the CD-4011A.” Looking
at Fig. 1, two diodes are
fanned out from the gate
feeding pin 10 (D5 and D),
so you can fan out an addi-
tional diode. Likewise for
the diodes you wish to
switch out. You can do that
from pin 11

It is always necessary to
program the lowest of the
frequencies for receive
Looking over the program
chart, you see that you will
always need either D7 or
D6; when you do not need
D7, you almost always
need D6 and D5. That only
leaves 5 more positions
maximum that can pos-
sibly require additions or
subtractions, and the infor-
mation in these pages
should lead you to a solu-
tion to your personal prob-
lem. B
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FMS-25

Designed to be the perfect mobile rig, the FMS-25 provides you with the same outstanding receiver and transmitter
as the System 3000A plus several operating features that provide the utmost in moblle operating convenience. Ten
front-panel-programmable memory channels, a built-in band scanner, any transmitter offset, full coverage
(144-147.995 MHz), electronic push-button tuning and an advanced PLL synthesizer are just a few of the operating
features that make the FMS-25 a fantastic rig. At the low price of $439 It leaves all the others behind.

TOWER ELECTRONICS CORP.

Taa4

24001 ALICIA PARKWAY
MISSION VIEJO. CALIFORNIA 92675

(714) 768-8900
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~_ SYSTEM 3000A

The incomparable System 3000A starts by giving you a receiver with absolutely unequalled performance. The five-
pole front-end provides virtually intermod-free reception, even in the most populated areas. Images are at least
— 60 dB and desensing a minimum of — 100 dB. The ten-pole IF filters make adjacent-channel interference a thing
of the past (~ 80 dB at 15 kHz). Add a transmitter that gives you 25 Watts of power, fully adjustable, and advanced
PLL synthesizer and you have a pretty good rig. But Edgecom didn’t settle for “pretty good.” System 3000A also
features: Twenty memory channels, a memory channel scanner, a band scanner, any transmitter offset, two priori-
ty channels, memory channel monitor, electronic push-button tuning and a full TWO-YEAR WARRANTY. These,
and all of the other fine features of System 3000A make it a pretty incredible rig. And at the bargain price of $549,

& you're getting much more than your moneys worth. J
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Eric Shalkhauser W9CI
527 Spring Creek Road
Washington IL 61571

The History of Ham Radio

—part VI

Reprinted from QCC News, a
publication of the Chicago
Area Chapter of the QCWA.

n the winter of 1920-
1921, radio amateurs
were openly dreaming
about beaming radio
signals across the Atlantic
Ocean. However, their

plans were not very well
organized, and attempts
during February, 1921,
resulted in failure. No
signals were heard,
although many British sta-
tions were listening in-
tently.

The effort prompted the
operating department of
the American Radio Relay
League to make a renewed

Photos were taken from the 1BCG Commemorative Issue of the
Proceedings of the Radlo Club of Amerlca, Inc., The Story of the
First Trans-Atlantic Short Wave Message, October, 1950.
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attempt. This time, to
eliminate confusion and
unnecessary QRM, a con-
test was planned and ex-
ecuted to select the sta-
tions within the American
continent whose signals
had the capability to cover
the long distance. Ap-
plicants were required to
first fill out a prescribed
form. (The wording on this
form was reproduced in
the last chapter of “The
History of Ham Radio,” 73,
December, 1977))

The renewed attempt
was planned for the period
of December 7-16, 1921.
Test transmissions were to
start at 7 pm and continue
uninterrupted until 1 am
EST. Each amateur radio
district was to alternate,
using a 15-minute time
period, in making transmis-
sions.

Phillip R. Coursey of
London, editor of Wireless
World, who was also in-
strumental in arranging the
prior effort during the

previous February, was in
complete charge of all
receiving stations in
England and the other
countries in Europe. All
correspondence was
routed through him. To
assist and supplement the
efforts of the British
amateurs in coping with
the problems (and there
were many) of reception of
American signals, the
ARRL traffic department
decided to have an
American amateur sent to
England to make sure that
the most desirable and ef-
fective means were em-
ployed to insure success of
the venture. Paul F
Godley, a native of Mont-
clair NJ, who was a sea-
soned amateur radio
operator and well versed in
the use of shortwave
equipment, agreed to
undertake the assignment.
Mr. Godley had adapted
the Armstrong regener-
ative circuit to shortwave
work.

GCeneral view of 1BCG showing the station building, the
masts, and the antenna system. The mast to the right is 100
feet high, the one at the left is 80 feet. The antenna is of the
so-called cage type, T-shape, a new form of aerial con-
struction, at the time, which was especially effective in
continuous wave transmission because of its uniformity.
The flattop section of this antenna is 100 feet long, and its
down lead is placed in the exact center and is about 80 feet
long. Instead of a ground connection, a counterpoise
forms the other part of the radiating system. The counter-
poise is simply a secondary antenna system located a cer-
tain distance below the actual antenna and a certain

distance above the ground.



So Godley and the
equipment which he
selected to take with him,
along with the British and
their receivers, made the
undertaking an all-amateur
project with everybody
participating. With this in
mind, the ARRL traffic
department set up the
following overall schedule:
Six hours each night, for
ten successive nights,
signals were to be beamed
in the direction of England
and Europe. The French
and the Dutch, as well as
all other amateurs, were in-
tensely interested in what
was being attempted. From
7 to 9:30 pm, a free-for-all
schedule was to be fol-
lowed. This two and one-
half hour period was divid-
ed into ten sections of fif-
teen minutes each. During
each section, all amateurs
in a given amateur radio
district would transmit.
This would enable all
amateur stations to take
part. This part of the pro-
gram was designed to open
up the ether routes, one
way or another, hoping
that someone would get
through.

The second and major
period of each of the ten
nights, from 9:30 pm to 1
am, was arranged ex-
clusively for those qualify-
ing amateur stations with
the long-distance records.
They were asked to beam
their signals according to a
prescribed selective sched-
ule which was given to
them by the operating
department and kept
secret until the day of
transmission. Each station
in the contest, free-for-all
and selective, would ini-
tiate a call addressed to
TEST, calling three times
and signing three times,
repeating this as often as
desired during the periods
assigned to the district. For
example: TEST TEST TEST
de 1BGD 1BGD 1BGCD
(repeated).

Godley would keep an
accurate log of all signals

heard and have witnesses
to monitor all records kept.
After each night of the
tests, the results would be
given to one of the British
longwave stations and the
results of the previous
amateur transmissions re-
layed to the listeners in
America. In this way, every
amateur in the United
States and Canada would
immediately be informed
of the outcome of their
endeavors. Commercial
station MUU at Carnarvon,
on a wavelength of 14,000
meters with plenty of
power, could be copied
anywhere on the American
side. As a special conces-
sion and because of the
great interest that commer-
cial companies took in
these tests, the daily
messages given by Godley
to MUU were repeated by
WII, the RCA station in
New Brunswick, by slow
Morse code, in order to let
amateurs everywhere copy
direct. This was done at 7
am GMT, and everybody

Interior view of the station.

knew within hours how
well many were doing. A
summation of the entire
undertaking is to be found

narrated in the January and
February, 1922, issues of
QST, with both Godley and
Coursey reporting in detail

Call Location Type Wave Cypher
1AFV Salem MA CwW 200 YLPMV
1TS Bristol CT Ccw 200 AOTRB
1RU W. Hartford CT CW 200 BPUSC
1DA Manchester MA cw 200 CQVTD
1AW Hartford CT Spk. 210 DRWUF
1BCG Greenwich CT Cw 230 GODLY
2BML Riverhead NY CW 200 FSXVG
2FD New York NY Cw 200 GTYWH
2FP Brooklyn NY Ccw 200 HUZXJ
20M Ridgewood NJ Spk. 200 JVAYK
2EL Freeport NY cw 200 KWBZL
3DH Princeton NJ CwW 210 LXCAM
4GL Savannah GA Cw 200 MYDBN
3BP Newmarket Ont. Spk. 200 NZFCO
8DR Pittsburgh PA Ccw 200 OAGDP
9KO St. Louis MO Spk. 200 PBHFQ
9AW Toronto Ont. Cw 200 QCJGR
1ZE Marion MA CwW 375 RDKHS
2Z1L Valley Stream NY cw 325 TGMKU
320 Parkesburg PA CwW 360 UHNLV
522 Blackwell OK Spk. 375 VJOMW
6XH Stanford University

CA cw 375 WKPNX
7Z2G Bear Creek MT Spk. 375 XLQOY
8XK Pittsburgh PA cw 375 YMRPZ
9zY Lacrosse WI Ccw 260 RZQMY
9ZN Chicago IL Spk 375 ZNSQA
9XI| Minneapolis MN cw 300 SFLJT

Table 1.
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The first message. This is a facsimile of pages 44 and 45 from the original log kept by Paul Godley in Ardrossan, Scotland,
showing the now famous “’Nr. 1” as he copied it from station 1BCG at 2:52 am GMT on December 12, 1921. This 12- word
message was the first ever to be sent across the Atlantic on shortwaves.

Many of the English
amateurs, as well as some
French and other stations,
reported copying Amer-
ican signals. According to
Godley, 22 CW and 6 spark
stations were heard. The
stations who made the
grade are listed in Table 1.

Godley had set up his
receiving station in
Ardrossan, a small fishing
village twenty miles to the
west of Glasgow, Scotland.
He chose this location in
northern England rather
than a location near Lon-
don knowing that the
previous effort had gone
astray primarily because of
regenerative receivers
used in early 1921 causing
a great deal of heterodyne
interference.
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To the credit of a group
of American amateurs
determined to make a suc-
cess of the opportunity of-
fered, a station was built
from the ground up,
starting on November 19,
1921. Shortly after, Godley
departed for England on
December 15 on the
Aquitania, with the parting
words to his well-wishers,
“Please build a station that
will get over there.”

Six amateurs pooled
their enthusiasm and
assembled a station using
the latest techniques
known with the most ad-
vanced pieces of equip-
ment available. They con-
structed an aerial system
considered to be the best
layout in theory and design

for 200 meter radiation.
The station was located in
Greenwich CT, licensed
1BCG, the call of Mr.
Cronkhite, who was one of
the six

The transmitter was ini-
tially put in operation on
December 6, 1921. To in-
spect its performance, an
agreed-upon long CQ was
started on December 7th at
3:30 am that lasted until
4:30 am. This was the first
day of the transatlantic
tests. From the records of
the log kept by Godley,
these first signals were not
heard. The log kept by
Godley between the 8th
and the 16th, monitored
and checked by a Mr. Pear-
son, an observer, had the
following statements re-

peated very often

““Weather wet and
boisterous, find atmo-
spherics very heavy — har
monics jamming recep-
tion—reception conditions
very sporadic—having to
fight heavy static con-
tinuously —the interference
from many stations is al-
most constant 1

It is interesting to read
about these adverse condi-
tions under which Godley
and his observer had to
operate. Their receiving
equipment was located in
a large tent out in an open
field near the seashore.
The wind, rain, mist, and
chilling breezes made the
situation very unpleasant.
Since it was December, the
temperature was usually in



the 30s, and they had no
heat except a small oil
stove. Keeping constant
vigil was a trial, a severe
test of endurance.

The receiving antenna
was a 1300-foot longwire
Beverage. It was strung up
on ten twelve-foot-long
wooden poles, not too
firmly set into soft soil
(which was covered with
seaweed and very slippery
to walk on). The cold rain
and heavy squalls gave the
men what came naturally
under such conditions—a
heavy cold and near
pneumonia. As Godley
aptly logged the situation,
A continuous fight
against static and har-
monic and cold and wet
that drove one almost
crazy.”

The receiving equipment
consisted of a Paragon
regenerative receiver, to-
gether with a type DA-2
detector amplifier and a
super-heterodyne receiver
using ten tubes, a re-
sistance-coupled amplifier,
and an external beat
oscillator. This equipment
was chosen as being the
best possible for both sen-
sitivity and selectivity
Godley’s aim in his
receiver selection was to
find an answer to the
secrets of the Armstrong
regenerative circuit
especially when reception
of CW versus damped
waves was concerned. This
was a problem, one of the
major ones, in the early
1920s.

Then, on the night of
December 11, the signals
from 1BCG came booming
through with clarity and
volume over much QRN
and other interference. The
message was logged by
Paul Godley:

““Nr. 1 de 1BCG words
12, New York, December
11, 1921: To Paul Godley,
Ardrossan, Scotland
Hearty congratulations.
Burghard, Inman, Grinan,
Armstrong, Amy, Cronk-
hite

The story on the success

CIRCULATION OF THIS ISSUE OVER 75,000 COPIES

RADIO|
NEWS

L REG. U.S. PAT.OFF,

20 Cents

February
1922

Over 125 (llustrations
J Edited by H. GERNSBACK

Radio News for February, 1922

“THE 100s WIRELESS MAGAZINE"

Amateurs Spean the Atlantic

As reported by PIERRE BOUCHERON

the Diagram on Fhis Page. The Radia-
tion in the Aerials Was About Six Am-

of Four 250-Watt Tubea Hooked up as Sho

Above s the Transmitter at 1BCG. It Consists /
peres.

HE Continuous Wave mcthod of
transmission has conclusively won
its laurels for twenty (20) of the

twenty - fve  (22)  identified

of 1BCG in all of its details
may be found in a booklet
entitled The Story of the
First Trans-Atlantic Short
Wave Message, published
by the Radio Club of
America, Inc. The message
transmitted on the night of
December 11, 1921, and
acknowledged by cable to
the ARRL headquarters by
Godley was the first
message to cross the Atlan-
tic by shortwave amateur
radio

Now that this endeavor
was successfully ac-
complished, an amateur
fraternity grew in spite of
amateurs being relegated
to the short wavelengths
of 200 meters, where it was
considered impossible to

wu by r

The first amateur radicgram to he sent from
the United States and to be veceived In
Beotland during the mreat test is as follows

carry messages to any
great distances with a
power input not to exceed
1000 Watts. The event
opened the door to bigger
doings. The part played by
amateurs, and exclusively
by amateurs, in sending a
message across the Atlan-
tic with their simple
homemade equipment was
now recorded history. The
distance covered was
several thousand miles.
Not until about 1926 were
commercial circuits of a
practical nature in-
augurated on shortwaves,
several vyears after
amateurs had explored and
demonstrated that the
higher frequencies below
200 meters were feasible

The ung lnd Short Wave Receivers and Ampls
Bcr of mcc Hooked up to a Special Aerial

—

1s Bet Was Especially Used to Listen
lo the Messages From Mr. P. F. Codiey
Sent by MUU Evwcryday.

2.H—C.W «Rmdlo
Riverhead, L.
ZFD—C W.—J. DlBlaS|

Club,
York,

Engineers’

New

and practical and of real
value in long-distance
communication

What happened in De-
cember, 1921, marked a
turning point in radio
history. What had ap-
peared in books and been
propounded in theory up
to now, this “knowledge of
the art,”” was now dis-
proved. A new field of in-
vestigation was opened up
for exploration. Through
experiments, amateurs
tackled the unknown ether
bands and came up with
answers

In the next chapter, | will
explore the part amateurs
contributed to the early
days of radio broad-
casting. l
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John J. Risch WOFEV
3508 Whispering Woods Drive
Florissant MO 63031

Reusing Coax Connectors

Recently, the price of
coaxial cable connec-
tors has risen dramatically.
The most commonly used
coax connector by ama-
teurs is the familiar PL-259.
This plug is useful for the
RG-8/U size cables (.450-
inch diameter) as well as
smaller sizes with an ap-
propriate adapter, reduc-
ers such as RG-58/U, RG-
59/U, etc.

Prior to this price in-
crease, most users simply
discarded ‘‘used” plugs
and bought new ones for
each new cable assembly
being made. Now, how-
ever, it becomes almost an
economic necessity to use
these same plugs over
again for each new assem-
bly

The reason they were
usually discarded was that
it was more trouble than
they were worth to attempt
to recover them for reuse.
Often the salvaging pro-
cess damaged them to the
point they were practically
worthless, both from an
appearance and a func-
tional standpoint.

The most damage results
from the unsoldering oper-
ation. Due to the “heat
sink’’ properties of the con-
nector body, considerable
heat is needed to unsolder
the shield braid, especially
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— worthwhile salvage job

with the larger diameter
cables and if it was a
“good” solder job to begin
with. In an attempt to get
enough heat, you may be
tempted to use your pro-
pane torch. Don’t. True—
you can easily unsolder the
cable and pull it out in a
few seconds, but you will
no doubt carbonize some
or all of the insulation
material, usually Micarta
or other filled plastic. In
many cases, it may crack.
Heat is not the answer.
These plugs can easily be
removed by a mechanical
process, after only un-
soldering the center con-
ductor.

First cut the connector
free from the cable; leave
about 1 to 2 inches of cable
on the connector. Remove
the shell. Next strip back
the jacket and slide the
braid up toward the con-
nector body. Use a sharp
knife or razor blade and
cut through the cable in-
sulation all the way around
and slip it off to expose the
center conductor. When
this step is complete, you
can heat the connector tip
with your soldering gun
and with a small pair of
pliers pull the center con-
ductor free. Using the
pliers again, try to pull or
““tease’’ the remaining

center piece of insulation
material out. Don’t worry if
you can’t. It may have
melted into the braid dur-
ing the original soldering
job when first assembled.
By now you are no doubt
thoroughly frustrated and
thinking of reaching for the
“torch.” Instead, lightly
clamp the connector body
in a small vise, or hold it
with a small pliers. Do not
apply too much pressure or
you may deform the body.
Use your electric or hand
drill with a 1/8-inch
diameter drill and drill
through the solder ports of
the connector. These can
be easily located as they
may show some braid
through or be filled with
solder. Drill straight
through so the drill will
come out the opposite
hole (solder port). Be
careful; you don’t need any
more holes here.

Do this for both sets of
holes, even if they are not
soldered. | usually only
solder two opposite holes
when assembling. Try
again to pull the stub, braid
and all, out. It will most
likely come out easily, but
if it still won’t, go to the
next step. Pull or otherwise
dig out enough of the orig-
inal cable insulation to get
near the solder ports, or at

least flush with the end of
the body. Select a 1/4-inch
diameter drill and, using a
low or variable speed drill,
drill down axially toward
the tip end through the in-
sulation. Do not drill too
deep. Now try to ‘“pick”
between the braid and the
connector body with a
small screwdriver or other
similar tool. This should do
the trick. As a final step,
use a 11/32-inch diameter
drill in a hand-held holder
such as a pair of vise grips
or pliers and sort of “ream”
out any solder, solder flux,
and other debris. Run this
drill all the way into the
connector insulation and
lightly scrape it clean.

This will give you a con-
nector body ‘““clean as a
whistle”” and ready to use
again. It will not be dis-
colored, but better still, the
insulation will have re-
tained its original properties.

This same procedure can
be used to remove the
smaller diameter cables
after being sure to remove
the adapter. If it somehow
got soldered in, drilling
through the solder ports

should free it. This, of
course, will ruin the
adapter, but they are

cheaper than a whole new
plug. Good luck. B
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Rod Hallen WAINEV
Road Runner Ranch
PO Box 73
Tombstone AZ 85638

Building From Magazine Articles

n a previous article, |

described a system for
breadboarding IC circuits.'
Carrying on from there, |
would like to show how
easy it is to pick projects
qQut of magazines, build
them up on the bread-
board, and then transfer
the whole thing to a more
permanent arrangement.

The Design Console

For those of you who
missed my first article, a
brief description of the
breadboard design console
is in order. Four CSC? Ex-
perimenter Breadboard
Sockets were mounted on
a Bell & Howell Design
Console that came with
one of their corre-

— the breadboard/wire-wrap way

spondence courses {Photo
A). The console contained
a variable 0-to-30-volt dc
power supply and | added
a +5-volt dc regulated
supply. In the article, | also
gave schematics and other
details for building your
own design console from
scratch.

Using the breadboard as
an intermediate step be-
tween a magazine circuit
or original design and the
finished product has some
very real advantages. It
allows you to try the design
first. This is especially im-
portant if you find it
necessary to use com-
ponents other than those
specified by the author.
Since changes are so easily

GREEN LED

1808

RED LED

PROBE

Fig. 1. A simple logic probe. Using two different colored
LEDs makes for a more distinctive display but they can
both be the same color. Vary the value of the resistor for
best brightness. Remember that LEDs are light-emitting
diodes and must be forward biased in order to light.
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made, this is the stage
where you can try out any
modifications that occur
to you.

While it is true that
many components are get-
ting hard to get, such is not
the case where integrated
circuits are concerned.
They are readily available
and prices are rock bottom
as will be apparent by
checking the ads in this
issue of 73. After you read
the ads, flip through the
pages from cover to cover
and see how many articles
you can find that contain
circuits which could be
built up on the design con-
sole in a half hour or less.
In the December, 1977,
issue, | found seven, and
other issues have that
many or more.

Pick a circuit, put it on
the breadboard, and see
what makes it tick. This is
an educational process as
well as a productive one.

| always mount my ICs
so that they all face the
same direction. That way
I'm always counting pins
from the same starting
point. Following the
schematic, wire the ICs
together. | cut lots of one-,

two-, three-, and four-inch
pieces of insulated twenty-
four gauge wire and then
strip Y inch off each end. |
keep the different lengths
in half-pound margarine
cups and they are always
handy. This is much easier
than cutting wire as you go
along. Do not use wire
larger than twenty-two
gauge. This includes the
leads on half-Watt resistors
and larger capacitors. Wire
larger than twenty-two
gauge will damage the con-
nectors inside the bread-
board socket.

Most schematics flow
from left to right, so | build
that way, testing as | go
Many circuits contain tran-
sistors, resistors, and
capacitors which are easily
incorporated into the
layout on the console.

Troubleshooting

Whether you test as you
go along, as | do, or wait
until the whole project is
laid out, some method of
debugging is needed. Be-
cause of defective com-
ponents, miswiring, or in-
correct design, your circuit
may not work properly at
first. That is when | put my



logic probe to work.

In the breadboarding
article previously men-
tioned, | described a quick
and easy logic probe that
you can build (see Fig. 1).
Construct this probe on
your breadboard and then
try touching the probe to
the plus and minus power
supply terminals. Either
one LED or the other
should light, depending on
the polarity probed. If you
touch the probe to a point
in a circuit that is pulsing
(alternating between posi-
tive and negative), the
LEDs will follow this alter-
nation if the frequency is
low enough.

This probe is satisfactory
for static testing, but for
dynamic testing (when
things are happening rapid-
ly), it has two drawbacks.
Pulses that occur more
than a few times per sec-
ond will light either one or
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Fig. 2. Schematic of the two meter scanner. R1 = 1 megohm, R2 = 1.5to 4.7 megohm,
and C1 = .1 uF. The scanner is disabled by removing the +5 V dc from the ICs.

the other or both LEDs con-
tinuously, depending on
the polarity. This is confus-

DE VRY INSTITUTE OF TECHNOLOGY

BELL & HOWELL SCHOOLS

Photo A. Bell & Howell Design Console modified for IC
breadboarding. This is nice to work with but all that is real-
ly needed are some breadboards and a +5-volt dc
regulated power supply (Fig. 3).

ing since you can’t tell
whether you are looking at
a steady signal or a rapidly

changing one. Also, a very
rapid single pulse will be
gone too fast for the LEDs

Leepassecesass
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Photo B. The scanner as it looks on the design console.
Also shown is the CSC LP-1 Logic Probe used to check out
circuit operation.
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Input 7490 Output

Pulse 7441-7448 Input
leads
DCBA
0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
10 0000
11 0001

7441
Output 7448 Output
segments

abcdefg

0 1111110
1 0110000
2 1110101
3 1111001
4 0110011
5 1011011
6 0011111
7 1110000
8 1111111
9 1110011
0 1111110
1 0110000

Table 1. Logical condition of various leads of Fig. 2. The
numerals in the Input Pulse and 7441 Output columns are
decimal and the numerals in the 7490 Output column is
the BCD equivalent. 1 is a high and 0 is a low condition as
seen by the logic probe. Anytime that a 1 appears in the
7448 Output column, that segment will light. For instance,
the BCD equivalent of decimal 8 is 1000, and the digital
readout will have all of its segments lit. By increasing the
value of C1 in Fig. 2, the pulses can be made to occur so
slowly that you can follow this action.

to react.

The LP-1 logic probe by
CSC?is the solution to both
of these problems (Photo
B). In addition to H! and LO
LEDs, it has a PULSE LED.
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Photo C. The scanner only takes up a small area on the

Anytime that pulses are
detected, the PULSE LED
will light, indicating that
you are not looking at a
steady signal level. When
looking for a quick single

EEEEE IR

Hobby Board. The wrapper, also by OK Machine & Tool,

tied it all together.
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pulse, the MEM (memory)
switch is turned on and the
HI or LO and PULSE LEDs
will stay lit after any pulse
of at least 50-nanoseconds
duration. CSC now has
three logic probes from
which to choose.

In order to use the logic
probe properly, you have
to know what to expect at
any given point in your cir-
cuit. Fig. 2 is part of the
schematic for a two meter
scanner I’ve built and I'll
use it as an example. IC1 (a
555 timer) is used as a pulse
generator and the probe
shows HI, LO, and PULSE
when touched to pin 3. Ob-
viously the generator is
working.. By replating R1
with a pot, | can adjust the
output frequency of IC1 to
any value | desire. To really
slow it down, increase the
size of C1.

IC2a (7400 NAND gate)
will pass the pulses from
IC1 when pin 2 is high and
stop them when it is low. A
high or low can be created
by running a 1000-Ohm
resistor from [C2a, pin 2, to
battery or ground. The
probe shows this action
clearly. Touch the probe to
IC2a, pin 3, and change pin
2 from high to low and
back again. IC2b inverts
the COR lead from my two
meter transceiver to make
it compatible with the
scanner. The COR is high
when the receiver is receiv-
ing a signal and | need a
low to stop the scanner.

IC3 (7490 decade count-
er) counts the pulses and
indicates this count in BCD
(binary-coded decimal) for-
mat on its A, B, C, and D
leads (pins 8, 9, 11, 12).
With pulses entering 1C3
on pin 14, the A, B,C, and D
leads should react as in
Table 1.

IC4 (7441 decade de-
coder) takes this binary
count and converts it to a
one-out-of-ten format.
These ten output leads ac-
tually do the channel scan-
ning by sequentially
grounding the crystal
select leads in the receiver.

1C5 (7448 seven-segment
decoder/driver) also takes
this BCD format from IC3
and drives a seven-segment
digital readout that tells us
which channel we’ve
stopped on.

The logic probe makes
finding malfunctions in a
circuit like this very simple
if you know what to look
for. More complex circuits
are harder to debug, but
the principle is the same.
The important point to
remember is that you have
to figure out what you
should find at a given loca-
tion before you can deter-
mine whether you have a
problem there or not.

Now that everything is
working properly, you’ll
want to transfer all of this
to a more permanent ar-
rangement. After trying
many different methods of
construction, | have found
that wire-wrapping is quick
and easy for one-shot proj-
ects. Quick and easy, that
is, once you get the hang of
it. | finished the scanner
just described in an hour
and a half.

Breadboarding and wire-
wrapping have many things
in common—both advan-
tages and methods. As on
the design console, the
wire-wrapped layout can
be easily changed as
desired. The majority of
the solid-state components
used in this type of project
are integrated circuits
which are wire-wrapped
together very much the
same way that they were
connected together on the
breadboard

The Hobby Board by OK
Machine & Tool?® is ideal
for this kind of construc-
tion (Photo C). The scanner
leaves plenty of room for
other ideas that | might
want to incorporate later
The Hobby Board has a
standard forty-four con-
tact edge connector and
sockets are readily
available. This project
could also be wire-
wrapped on a piece of perf-
board and permanently



mounted. The feature that
| like about the Hobby
Board/socket combination
is the ease of making
changes. The board is
unplugged, changes or ad-
ditions made, and the
board is plugged back in.

Now, something other
than a pair of longnose
pliers is needed to do the
actual wire-wrapping. OK
Machine & Tool also
makes a wire-wrap kit
called the WK-2 which con-
tains a wrapper/unwrapper/
stripper, a fifty-foot spool
of wire, and a batch of
precut and stripped wire.
The wrapper/funwrapper/
stripper (WSU-30) and the
spools of wire can be pur-
chased separately. |
haven’t tried it, but OK
also has a wire dispenser
that cuts and strips wire to
any length.

ICs are installed in
sockets made for wire
wrapping. Resistors, capac-
itors, and transistors
with their leads clipped
short can be inserted into
IC sockets, or special com-
ponent sockets can be ob-
tained. As an alternative,
the leads can be inserted
through the board, wire-
wrapped, and soldered.
The soldering is necessary
because the connecting
wire does not wrap as tight-
ly on round leads as it does
on the square wire-wrap
posts.

Battery, ground, input,
output, and control lines
are brought onto the board
via the edge connector. A
+ 5-volt dc regulator could
have been mounted on the
board, but it is a better idea
to put the regulator on a
good heat sink on the
chassis.

To get from the edge
connector to different
points on the board, |
solder to the edge-con-
nector contact and then
wire-wrap the other end of
the wire where it is needed
(Photo D). Buses on the
board are wused to
distribute battery and
ground. | place .01 uF disc

ceramic capacitors be-
tween the battery and
ground buses at various
points to help filter the
spikes that are generated
by the rapid switching ac-
tion taking place within the
ICs.

The first step is to mount
the IC sockets. | orient
them so that the IC pins all
count the same way. As a
further aid, | draw a view of
the bottom with all pin
numbers shown. | also glue
the sockets in place with
rubber cement. It holds
them fast but they can still
be removed at a later date
if need be.

Install the wires one at a
time, following the sche-
matic, just as you did when
building your projects on
the breadboard. Cut the
wires long enough to allow
some slack. Here also, | cut
and strip a lot of wire to dif-
ferent lengths and store the
pieces in plastic margarine
cups.

Do not draw the wire
bowstring-tight between
posts, and be very sure that
all of the wire stripped bare
is actually wrapped on the
post or it could short to ad-
jacent posts. When it is
necessary to put more than
one wire on a post, the sec-
ond wrap goes above the
first. Some wrap posts are
called three-level posts
because there is room for
three wrapped wires.

When the wrapping is
finished, temporarily con-
nect battery and ground
and check things out as
you did on the design con-
sole. Use your logic probe,
and, if everything is right,
you’re ready to mount the
perfboard or Hobby Board
in its final location. I’ll
leave that part up to your
ingenuity and circum-
stances.

Using the same wire-
wrapping techniques, you
could move from sche-
matic to finished product
without going through the
breadboard stage, but |
think that breadboarding
makes the whole process
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Fig. 3(a). +5-volt dc regulated power supply. The input
voltage can be higher than that shown, but as the input
voltage rises, U1 is required to dissipate more heat. U1 can
be any of the following: LM309K, 7805, LM340K-5, or
LM340T-5. Be sure to mount on a metal chassis with a

good heat sink.
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Fig. 3(b). Connections for various + 5-volt dc regulators.

easier. If you are doing
your own designing or ex-
tensive modifications, then
the breadboarding is in-
valuable.

Either way, the monthly
magazines are full of ideas,
circuits, and finished proj-
ects. Pick one out and try it
for yourself. | think that
you will be surprised and

happy with the result. B
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Photo D. While the wiring looks quite complex, wires are
placed one at a time and it is really not difficult.
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Super Simple TT Generator

— uses almost no components

Mark M. Minot WAGAFX
16763 Bollinger Dr.
Pacific Palisades CA 90272

ig. 1 shows a schematic

detailing my circuit for
the generation of touch-
tone™ frequencies. The
circuit, to my knowledge,
is the first to use an IC
amplifier. It works ex-
tremely well, is quite easy
to construct, and is inex-
pensive. Total cost for the
project was under nineteen
dollars.

The oscillator is a
Motorola MC14410CP chip
using a 1 MHz crystal. The
chip generates both the
high and low tones, feeding
the energy to the amplifier

TO KEYBOARD

1L

MC144r0CP

dde |

1.000000OMH:
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through the 1k resistors
and the 1-microfarad
capacitor. Values for the
output resistors can vary
from a few hundred Ohms
to about 60 kilohms. The
value of the resistor shunt-
ing the crystal can vary
from about three to fifteen
megohms.

The amplifier consists of
an LM-380N. This is one of
the handiest linear chips
around. It can output as
much as two Watts of
audio with a minimum of
components. In the con-
figuration shown (this con-
figuration may be used for
just about any audio amp
application, as a look
around my shack will
evidence), input from the

Inf
3 NON-POLARIZED

- |

a.TK

i) sty

oscillator is fed to the in-
verting input. The value of
this component may vary
from about 470 pF to about
003 microfarads. The 4.7k
resistor controls the tone
of the outputted signal. If
desired, a pot may be
substituted for the fixed
resistor, and any tone
which will both work and
please the operator’s ears
may be selected. Output is
taken through a 25-micro-
farad capacitor and an
8-Ohm speaker. The 380 is
designed to operate into
8-Ohm loads. The value of
the capacitor may range
from about 18 microfarads
to well over 100. For
12-volt operation, change
the 4.7k resistor between

LM 380N

£ 25,F

i

KEYBOARD DETAIL

Af — TO OPTIONAL JACK

8l

Fig. 1.

pins 2 and 6 of the LM380
to a 1k and add a 01 uF
capacitor between pin 6
and ground

Construction is easy. |
built mine on a small piece
of vectorboard using
telephone wire to make
connections. A later model
was built using a PC board
It is highly recommended
that an IC socket be used
for the MC14410CP. | used
sockets on both chips.
They are inexpensive and
can save a lot of grief! An
old transistor radio box
was used to house the unit
and keyboard. | used the
Chomerics EF-21360 key-
board. The terminals will
only stand very brief
periods of heat, as evi-
denced by the fact that |
ruined one while overzeal-
ously trying to attain a
good connection. On the
second one, | held the wire
against the keyboard ter-
minal with pieces of
spaghetti. Heat-shrinkable
tubing may also be used. |
put a pot into the output
line between the speaker
and capacitor to reduce
the volume, as the 380 can
put out quite a lot of
audio! | also installed an
external jack, as shown in
the schematic, to permit
direct connection to my
rig.l
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Microstrip

—magical PC technique explained

H. Paul Shuch N6TX
Microcomm

14908 Sandy Lane
San Jose CA 95124

Microstrip is a trans-
mission line, much
like coax or twinlead, ex-
cept that it is fabricated
not from wire or tubing,
but generally by etching
traces on a printed circuit
board. Now, it’s a cinch the

Typical microstripline preamplifier. In this circuit, the PC
traces perform as matching transformers, inductors, rf

chokes, and bypass capacitors.

This particular

preamplifier was designed for use in receiving weather
satellites at 1.7 GHz, although the author has built similar
units to cover the 420 MHz, 1215 MHz, and 2300 MHz

ham bands.
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average radio amateur isn’t
about to run a long, thin
strip of printed circuit
board up his tower, so the
actual application of
microstrip transmission
lines is likely to be
something other than
feeding antennas. In fact,
microstriplines are espe-
cially useful in developing
couplers, baluns, power
dividers and combiners,
matching transformers,
capacitive and inductive
reactances, and a whole
host of structures which
utilize the distributed
properties of transmission
lines in lieu of “lumped”
components.

The recent acceptance
of microstrip techniques
by radio amateurs has
allowed PC layouts to be
developed such that the
traces used to interconnect
components will them-
selves be used as circuit
components. | have recent-
ly presented microstripline
circuits for amplifiers,'?
mixers,*>*% filters,®* and
complete converters.” In
each case, successful du-
plication of the designs re-

quired only selecting the
proper printed circuit ma-
terial and adhering closely
to the published layout
and dimensions. This arti-
cle is in response to
numerous inquiries from
radio amateurs who had
successfully duplicated
some of my designs, but
wanted to know how the
magical PC trace dimen-
sions were determined.

Transmission Line
Parameters

Any transmission line, be
it coax, twinlead, micro-
strip, or what-have-you,
can be described in terms
of its characteristic imped-
ance (Z,) and length. Char-
acteristic impedance is
the terminating impedance
seen looking into an infi-
nitely-long section of the
transmission line and is a
function of the dimensions
of the conductors, their
orientation with respect to
one another, and the di-
electric constant of any
material separating them.
Transmission line length
may refer to a physical di-



mension, but more often
denotes the phase delay
(measured in electrical
degrees) of a signal being
propagated down the line
at a particular operating
frequency. Such an elec-
trical length is, of course, a
function of the velocity at
which the signal is prop-
agating down the line;
hence, if we specify a
transmission line’s velocity
of propagation, we can
generally calculate the
electrical length of any
physical line at any desired
frequency. Since the veloc-
ity of propagation of elec-
tromagnetic radiation is
free space equals the
speed of light (a universal
constant), and since this
velocity cannot be exceed-
ed by a signal propagated
down an actual transmis-
sion line, it is common
practice to specify for any
transmission line its
relative velocity of prop-
agation (with respect to the
speed of light), or propaga-
tion constant. From this
decimal number, the elec-
trical length at a given fre-
quency is easily found for
any physical length of
transmission line.

| have recently pub-
lished design techniques®
which determine the char-
acteristic impedance and
electrical length required
of transmission lines to be
inserted at specified loca-
tions within amplifier cir-
cuits. Similar techniques
exist for other types of cir-
cuit designs. What remains
is to determine the re-
quired dimensions and lay-
out for achieving the
desired transmission lines.
Since microstriplines can
be fabricated over a wide
range of characteristic im-
pedances and at practical-
ly any length (limited only
by circuit board size
restrictions), microstrip
transmission lines would
seem an ideal medium for
most circuit design, from
frequencies of a few hun-
dred MHz up through

several tens of GHz.

Microstripline Variables

Any transmission line
may be considered as a
combination of series in-
ductive and shunt capaci-
tive elements, or sections,
acting together as a delay
line. The characteristic im-
pedance of the resulting
line can be shown to be
proportional to the ratio of
inductance to capacitance
for a unit length.® Algebra-
ically,*

Zo = VLIC

Consider Fig. 1, which is
a representation of a
typical microstrip trans-
mission line etched from
double-clad printed circuit
stock. The thin strip atop
the board, with respect to
the unetched ground
plane, comprises the trans-
mission line. A signal in-
jected (or “launched”) into
the strip at one end will
emerge, after a given prop-
agation delay, from the
other end. Since the above
equation holds for at least
a first-order approxima-
tion, determining the char-
acteristic impedance of
the microstrip transmission
line in Fig. 1 involves mere-
ly quantifying the induc-
tance and capacitance per
unit length.

Like any conductor, the
etched trace in Fig. 1 ex-
hibits an inductance per
unit length which is in-
versely proportional to its
width, W, and thickness, t.
The capacitance between
the strip and the ground
plane varies directly with
the line width, W, varies
directly with the dielectric

“Strictly speaking, this rela-
tionship only holds for trans-
mission lines propagating sig-
nals In the transverse elec-
tromagnetic (TEM) mode—that
is, with electric and magnetic
lines of force both at right
angles to each other and at
right angles to the direction of
propagation. Fortunately, mi-
crostriplines closely approx-
imate TEM propagation in most
applications.

P8
“HCOm

Balanced mixer. Here microstriplines are used to in-
troduce rf and LO signals to a pair of mixer diodeés (center
of board) in the proper phase relationship for linear
heterodyne conversion to take place. The PC traces also
furnish impedance matching i-f filtering and dc return for
the mixer diodes. Again, this particular mixer is optimized
for weather satellite reception at 1.7 GHz, but similar
designs have been used for transmit or receive conversion
in any of the amateur microwave bands.

constant, €,, of the material
separating the plates of the
capacitor, and varies in-
versely with the spacing, h,
between the plates.

Thus a series of propor-
tionalities can be devel-
oped:

Therefore,

1/Wt
Zoa V Weh

where a (the Greek lower-
case alpha) indicates that
the quantities are propor-
tional rather than equal.
Inverting the denomina-
tor within the radical sign
and multiplying it by the
numerator, we get:

Zo a \ ’ WIE,t

GROUNDPLANE
{UNETCHED SIDE OF
OOUBLE-CLAD PC
BOARD)

Fig. 1. Representation of a typical microstrip transmission
line etched from doublesided printed circuit board.
Variables affecting the line’s electrical performance in-
clude the width, W, of the microstripline, the height, h, of
the strip above the ground plane (this being related to
board thickness), the thickness, t, of the strip metalliza-
tion, the length, I, of the strip, and the relative dielectric

constant, €,, of the substrate.
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Fig. 2. Measured microstripline impedance and propagation constant versus strip width.

which at least allows us to
draw some general conclu-
sions about microstripline
dimensions, if not deter-
mine them directly

Generalization #1:

Wide lines have low
characteristic impedance,
while narrow lines exhibit
high characteristic im-
pedance.

Ceneralization #2:

For a given characteris-
tic impedance, the re-
quired line width is nar-
rower for thin substrates

than it is for thick
substrates.
Generalization #3:

For a given characteris-
tic impedance, line width
will be greater on low di-
electric-constant materials
than it will with higher

dielectric constants.

Generalization #4:

Increasing the thickness
of the metallization tends
to decrease the character-
istic impedance of the line
(this will be discussed in
greater detail in a later sec-
tion of this article).

A similar series of pro-
portionalities can be
developed for describing
the velocity of propagation
along a microstrip trans-
mission line, starting from
the relationship:®

1

ViC
Without belaboring the
calculations, let us gener-
alize:
Generalization #5:
Velocity of propagation
decreases with increasing
dielectric constant.
Generalization #6:

v =

Integrated microstrip assembly. This board is a complete front end for the reception of TV
signals from satellites at 2.6 GHz. Microstriplines provide matching and bias feeds for the
two preamplifiers (left) and i-f amplifier (bottom right), furnish ample bandpass filtering
for spurious-free reception (center), and phase rf and LO signals in a balanced mixer (far
right). This particular board provides 30 dB of conversion gain, a 3 dB noise figure, and
better than 20 dB of image frequency rejection. A similar unit has been used for suc-
cessful ATV reception in the 2.4 GHz band.
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Velocity of propagation
increases slightly as micro-
striplines become more
narrow (that is, for higher
characteristic imped-
ances).

Generalization #7:

For a given dielectric
constant, as long as strip
width is adjusted to hold
characteristic impedance
constant, propagation
velocity is independent of
substrate thickness

Since the computations
involved in actually deter-
mining dimensions for a
particular microstripline
are quite involved and
often fraught with error,
the above approximations
not only lend themselves
to a better understanding
of the mechanism of mi-
crostrip, but they aiso pro-
vide a "“test of reasonable-
ness” for evaluating the
results of a more rigorous
computational analysis

Quantifying Microstripline
Behavior

A set of equations fre-
quently encountered in the
engineering literature'®
which provides a gdod first-
order approximation of the
characteristic impedance
and propagation velocity
of microstriplines is as
follows:

7, = 37WW)

Ve,

and

a8,

o
where W, h, and ¢, are as
defined in Fig. 1, ¢
represents the velocity of
propagation of radiant en-
ergy in free space, and the
number 377 is an expres-
sion for the characteristic
impedance of free space in

Ohms.*

Although the above for-

*Z = \VuZ, from reference 9.
Since u, the permeability of
free space, Is approximately 4n
x 107 Henrys per meter, and ¢,,
the permittivity of free space, is
approximately 1/36r x 10°°
Farads per meter, it can be
shown that Z, = 377Q.



mulas yield results which
conform to the generaliza-
tions introduced previous-
ly, they are at variance
with measured data on ac-
tual microstriplines. This is
because the ideal formulas
assume true TEM propaga-
tion, with the conductors
completely immersed in
the dielectric medium, and
ignore such ever-present
anomalies as fringing ca-
pacitance (capacitive cou-
pling between the micro-
strip and the outside world)
and flux leakage (mutual
inductive coupling be-
tween the strip and its sur-
roundings). Throughout the
1950s and ‘60s, numerous
studies were performed by
Cohn, Wheeler, Sobol,
Schneider, and others to
more completely charac-
terize the behavior of
microstriplines under
“real-world” conditions
Documentation of these in-
vestigations may be found
in references 11 through
22. The calculations are in-
volved but have enabled a
number of graphical aids
for the dimensioning of
microstriplines to be
developed.

Graphical Analysis—
Wheeler’s Charts

The technique most
commonly used by micro-
wave engineers to dimen-
sion microstriplines in-
volves a set of graphs
known as ""Wheeler’s
Charts,” after Harold A.
Wheeler, the author of
references 15 and 16. The
charts, published in numer-
ous technical journals,
were not actually devel-
oped by Wheeler, but are
generally based upon a set
of equations derived by
him. Wheeler’s Charts take
several forms, and may be
used for determining the
proper width for a micro-
stripline of a desired
characteristic impedance,
for determining the result-
ing velocity of propaga-
tion, or both. Like any
graphical design tool,

Wheeler’'s Charts are only
approximate, being limited
in resolution by their finite
size. Nonetheless, data
derived from these charts
has provided a good start-
ing point for literally
thousands of successful
microwave designs.

Fig. 2 is one form of
Wheeler’s Chart, published
for several years in the
Microwave Engineer’s
Handbook.?® From it, one
can determine to a high
degree of accuracy the re-
quired strip width for a
desired characteristic im-
pedance and the resulting
propagation velocity (as a
percentage of the speed of
light) for two particular
types of substrate material
in three popular thickness-
es. No information as to ef-
fects of trace thickness is
given in this chart, but it
seems to hold for 1 oz.
(0.0014” thick) and 2 oz
(0.0028"” thick) copperclad
PC laminate.

The Wheeler’s Charts in
Figs. 3, 4, and 5 are more
general in that they allow
microstriplines to be di-
mensioned independently
of substrate thickness or
dielectric material. These
charts were published a
couple of years ago by
Communications Transis-
tor Corporation?* and
formed the basis of most of
the microstrip dimensions
presented in my various
construction articles. To
use Fig. 3, it is necessary to
know the relative dielec-
tric constant (g,) of the
substrate material (its per-
mittivity relative to that of
free space). For a given
characteristic impedance,
the chart gives the ratio of
required microstripline
width to height (the dielec-
tric thickness). Thus the re-
quired strip width is found
merely by multiplying this
ratio by the actual sub-
strate thickness used, mak-
ing this chart applicable to
any desired substrate
thickness.

Figs. 4 and 5 similarly

1000
500
400
300
e \ | —€:23
g 100 §\§§\J\ ///_2’55
w \:\\ 20
] \\ 68
é 50 \k\\\ - =
H 40 \ ~
e 9 NN
E % AN
[«]
g AN
20 N
Ky \
] NN
s \:\ N
3 \\‘\‘;\
i NN
" T 1 2 3 45 10 20 304050 100

MICROSTRIP W/H

Fig. 3. Microstrip impedance versus width/height.

employ the width-to-height
ratio of a microstrip and
are used indirectly to de-
termine propagation veloc-
ity. To understand their
use, it is necessary to first
introduce the parameter
which the charts errone-
ously tall relative dielec-
tric constant, but which
more properly should be
referred to as effective
dielectric constant, «.,.

Effective Dielectric
Constant

The first-order approx-
imations given earlier for
microstripline characteris-
tic impedance and pro-
pagation velocity would
hold if the dielectric
material completely sur-
rounded the strip conduc-
tor and completely con-
tained all magnetic and
electrical lines of force. In
fact, the dielectric con-
stant of the substrate (be-
tween the strip and the
ground plane) and that of
the material above the
strip (typically air) are suffi-
ciently different that a
sizable dielectric discon-
tinuity exists. This is further
aggravated by the fringing
capacitance and magnetic
flux leakage problems
mentioned earlier. Now, if

all these discontinuities
were taken into account, a
correction factor could be
developed, tacked onto
the textbook formulas for
Zo and v,., and all would
be well. Unfortunately, this
correction factor to Z, is
attually a function of Z,,
which is why the formulas
developed by Wheeler,
Sobol, Schneider, and
others are so complex. But
assuming the actual Z, of a
stripline were found, and,
if it were compared to the
assumed Z, from the text-
book equation, a correc-
tion factor could be de-
rived for each particular
microstripline measured
That correction factor
could then be multiplied
by €, the permittivity of
the dielectric relative to
that of free space, resulting
in the parameter which |
call e, effective dielectric
constant.

Since, for a given
microstripline dimension,
€4 encompasses all the
corrections necessary for
fringing capacitance, flux
leakage, and dielectric dis-
continuity, the first-order
formulas could be used if
€. were substituted for e,
throughout. The only prob-
lem remaining is to deter-
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Ground plane — The “flip side” of any microstrip board remains unetched, to serve as a
ground plane against which transverse electromagnetic (TEM) waves can propagate down
the etched strip. It is common practice to design microstrip boards so that dc power feed-
throughs and rf connectors project through the ground-plane side. When mounting coax
connectors through a ground plane, as shown here, don’t forget to remove a bit of the
ground-plane metallization from around the center pin or you’ll end up shorting out all

signals!

mine the value of ¢,
which leads us to another
generalization.

Ceneralization #8:

Since all flux lines sur-
rounding the stripline pass
both through the substrate
(of dielectric constant ¢,)
and also through air (di-
electric constant <g,), the ef-
fective dielectric constant,
€.y, will always be less than
£,

Figs. 4 and 5 list, for
various substrates of dif-

ferent relative dielectric
constant, &, the effective
dielectric constant, €., as a
function of width-to-
height ratio (which was
itself a function of
characteristic impedance).
From &, it is relatively
easy to determine v,,
relative propagation veloc-
ity as compared to the
speed of light, from the for-
mula:
1

V 3
! V oy

Effects of Metallization
Thickness

Nowhere in Wheeler’s
Charts is there any correc-
tion for t, the thickness of
the strip conductor and
ground-plane metalliza-
tion. Actually, generaliza-
tion #4 notwithstanding,
varying the metallization
thickness over a fairly wide
range has virtually no ef-
fect upon the properties of
the microstrip. This is
because skin effect forces
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Fig. 4.

most of the current to flow
at or near the surface of a
conductor, and this effect
is amplified as frequency
increases. As long as the
metallization thickness is
sufficient to support the re-
quired current flow (and, at
microwave frequencies, a
few microns will suffice),
circuit operation is rela-
tively independent of trace
thickness.

Yet it is important to
know the metallization
thickness when dimension-
ing microstriplines. This is
so because the specified
thickness of copperclad
printed circuit laminates is
generally inclusive of met-
allization thickness, but
the microstripline formu-
las or charts require a
knowledge of the substrate
thickness alone.

Consider a printed cir-
cuit board 1/32” (0.79 mm)
thick, double-clad with
2-ounce copper. The cop-
per thickness will be
0.0028” (0.071 mm)on each
side, leaving only 0.65 mm
of dielectric thickness. Ob-
viously, any microstripline
calculation which ignores
metallization thickness,
and assumes a 0.79 mm di-
electric, will be in error.

As mentioned previous-
ly, Fig. 2 seems to provide
adequate results with ei-
ther 1- or 2-ounce copper
thickness. Nonetheless,
when utilizing the width-to-
height ratios of Figs. 3, 4, or
5, or any time high preci-
sion is required, the actual
metallization thickness
should be taken into ac-
count when determining
the height, h, of a micro-
strip above the ground
plane.

Characteristic Impedance
Limitations

There is a finite range of
widths (hence character-
istic impedances) over
which an etched microstrip
will perform as a TEM
transmission line. As a line
becomes very wide, its
capacitance per unit



length becomes so great as
to completely dominate its
behavior. The inductance
per unit length becoming
insignificant, the line can
no longer behave as a
transmission line, but
rather forms a lumped
shunting capacitance to
ground. This transition
begins to occur when the
width of the strip exceeds
about 10 times its height
above the ground plane.
Similarly, for very narrow
lines, the capacitance per
unit length becomes in-
significant, the inductance
per unit length predomi-
nates, and the line no longer
supports TEM propagation
but instead degenerates to
a series inductor. This tran-
sition seems to occur when
the height of the strip
above ground exceeds the
strip’s width by about a
factor of ten.

From Fig. 3, it can be
seen that the above limita-
tions tend to restrict the
useful range of microstrip-
line characteristic im-
pedances to about 15 to
150 Ohms. Needless to say,
the ability to construct
TEM transmission lines of
any desired characteristic
impedance between these
two extremes is hardly a
severe limitation and will
likely accommodate just
about any design require-
ment.

Length Limitations

Microstriplines which
are very short relative to
their width similarly tend
to act as shunt capaci-
tances rather than transmis-
sion lines. This occurs
because the signal, rather
than propagating along the
length of the line, actually
propagates from the center
of the line out toward the
edges. It is apparent that
with signals traveling in
this direction, they are no
longer perpendicular to
the magnetic and electric
fields, so the strip no
longer acts as a TEM trans-
mission line.

As a rule, no microstrip-
line should be designed in-
to a circuit such that its
width exceed:s its length. In
circuits requiring a short
electrical length of trans-
mission line, a certain
amount of ingenuity is re-
quired. In many applica-
tions, it is possible to take
advantage of the property
of repeating impedances at
half-wave intervals. For ex-
ample, if a circuit should
require a shunt 0.1-wave-
length transmission line,
but if the frequency were
sufficently high to make
the microstripline short
relative to its width, a
0.6-wavelength transmis-
sion line may well suffice.

In applications where it
is not practical to add an
integral half wavelength to
the transmission line, it
may be possible to design
with a longer transmission
line of some other im-
pedance or perhaps a short
length of transmission line
with a higher characteristic
impedance (hence nar-
rower strip width). Where
such circuit modifications
are not possible, it may be
necessary to redesign the
circuit onto a thinner
substrate. This has the ef-
fect of reducing the width
of all microstriplines in the
circuit.

Since attenuation in a
microstripline, as in any
transmission medium, is a
direct function of transmis-
sion line length, it should
be obvious in designing cir-
cuits that no line should be
made longer than absolute-
ly necessary. An exception
is the use of long, lossy sec-
tions of transmission line
as attenuators in a circuit.

Selecting Stripline
Laminates

Throughout the micro-
wave industry, the use of
such prosaic materials as
fiberglass-epoxy printed
circuit board as microstrip-
line laminates is met with
scorn. Nonetheless, | have

1/32” TFE, 1 0z Cu

7o w Eoy vlv,
15 377 2.35 .65
20 .268 2.29 .66
25 .204 2.25 67
30 162 2.21 .67
35 132 2.18 .68
40 .109 2.16 .68
45 .092 2.13 .68
50 .079 2.1 .69
60 .059 2.07 .70
70 .045 2.03 .70
80 .035 2.00 71
90 .028 1.97 71
100 .022 195 T2
110 .018 1.92 .72
120 .014 1.91 72
130 011 1.90 72
140 .009 1.90 73
150 .007 1.89 578

1/16” TFE, 1 0z Cu

w Eugy vive
791 2.34 .65
.564 2.29 .66
429 2.25 .67
.340 2.21 .67
N7 2.18 .68
.231 2.15 .68
.195 2513) .68
.166 2.1 .69
124 2.07 .70
.095 2.03 .70
.074 2.00 il
.059 1.98 o
.047 195 72
.038 1.92 N2
.030 1.91 2
.024 1.91 /2
.019 1.90 73
.015 1.89 .73

Table 1: Width (in decimal inches), effective dielectric
constant, and velocity factor for various characteristic im-
pedance microstriplines etched on two different thick-
nesses of fluorocarbon-dielectric (e, = 2.55) printed cir-
cuit stock, double-clad with 1 oz. copper. This table is also
applicable to various low-dielectric-constant polyolefin
and glass-derived printed circuit materials, as discussed in

the text.

achieved a reasonable de-
gree of success with micro-
striplines on such inexpen-
sive circuit stock, as
reported in my previous ar-
ticles

The attitude of the in-
dustry is not without some
basis, as process controls
in the manufacture of gar-
den-variety glass-epoxy PC
board are somewhat lack-
ing. The laminate thickness
and dielectric constant will
vary widely between ven-
dors and for different pro-
duction runs of board from
the same manufacturer, as
reported by Motorola.?®
Nonetheless, it is possible
to design the circuit to be
forgiving of such anoma-
lies, especially if variable
tuning elements are incor-
porated in the circuit for
impedance matching. Fur-
ther, Sobol’s microstrip
equations (reference 18)
permit strips to be dimen-
sioned for any board thick-
ness and dielectric cons-
tant encountered, as long
as the material to be used
is measured.

Whenever | purchase a
quantity of glass-epoxy cir-
cuit board, | make it a

point to strip back the
metallization on both sides
of a sample and measure
the actual dielectric thick-
ness. | have never observed
deviations from optimum
of more than a few per-
cent, so the manufacturer’s
published thickness is prob-
ably close enough for
dimensioning striplines. As
for relative dielectric cons-
tant, &, | measure it by
determining the capaci-
tance of a scrap of double-
sided laminate whose di-
mensions are precisely
known. This is most easily
done on an automatic RCL
bridge, but any available
capacitance-checker
should suffice. Dielectric

constant is then found
from the formula:
o
&~ 8.85A

where C is capacitance in
pF, h is dielectric thickness
in meters, and A is the area
of either plate in square
meters.

If the resulting dielectric
constant is reasonably
close to the theoretical 4.8
for fiberglass-epoxy PC
board, go ahead and design
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1/32” glass-epoxy

10z. Cu

Z, w (3 vlve
15 .262 415 .49
20 184 4.01 .50
25 138 3.91 i5i
30 107 3.82 51
35 .086 3.74 52
40 .070 3.68 .52
45 .058 3.61 .53
50 .048 3.55 53
60 .034 3.45 .54
70 .026 3.37 .54
80 .019 3.28 5)3)
90 .014 3.23 .56
100 011 3.22 .56
110 .008 3.20 .56
120 .006 3.18 .56
130 .004 3.15 .56
140 .003 3.13 .56
150 .002 3.1 517

1/16™ glass-epoxy

10z. Cu

w [ vive
25511 4.15 .49
.387 4.01 .50
.290 3.91 50
.226 3.82 5il
181 3.74 52,
148 3.68 52
123 3.62 .53
103 3.56 .53
.074 3.46 .54
.055 S8 .54
.041 3.29 156
.031 3.24 .56
.023 3.22 .56
.017 3.20 .56
.013 3.18 .56
.010 3.16 .56
.007 3.14 .56
.005 ShI[2 D

Table 2. Width (in decimal inches), effective dielectric
constant, and velocity factor for various characteristic im-
pedance microstriplines, etched on two different thick-
nesses of fiberglass-epoxy dielectric (e, = 4.8) printed cir-
cuit stock, double-clad with 1 oz. copper.

microstriplines from
Wheeler’'s Charts or from
the tables included in this
article. If not, you have the
option of selecting another
batch of PC stock and try-
ing again or designing your
strip dimensions around
the actual €, of the material
on hand.

The majority of commer-
cial microstripline users
employ a type of circuit

.025” alumina

deposited gold traces

= w N Blvo
15 146 828 .35
20 100 795 .35
25 073 769 .36
30 055 7.46 .37
35 043 726 .37
40 033 706 .38
45 026 689 .38
50 022 677 .38
60 015 650 .39
70 010 643 .39
80 006 635 .40
90 004 628 .40
100 003  6.24 40
110 002 618 .40
120 001 607 .41
130

board exhibiting tightly
controlled dielectric prop-
erties. Traditional materi-
als include fluorocarbon
laminates (such as Teflon,
a DuPont trade name for
tetra-fluoro-ethylene),
polyolefins (such as poly-
ethylene), or glass deriva-
tives such as “duroid” or
“rexolite.” All of these
materials exhibit a much
lower dielectric constant

.050” alumina
deposited gold traces

w €y vlve
.293 8.29 85
.201 7.96 .35
146 7.69 .36
Sl 7.46 3
.086 7.26 5317
.068 7.09 .38
.054 6.91 .38
.045 6.78 .38
.030 6.50 .39
.020 6.43 .39
.013 6.36 .40
.009 6.30 .40
.006 6.24 .40
.004 6.18 .40
.002 6.07 .41
.001 5.97 .41

Table 3. Width (in decimal inches), effective dielectric
constant, and velocity factor for various characteristic im-
pedance microstriplines of gold traces deposited on two
different thicknesses of alumina (e, = 10.3) substrate. This
table is also applicable to the new 3M brand “epsilam 10”
high-dielectric-constant printed circuit stock, as discussed

in the text.
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than fiberglass-epoxy (on
the order of 2.5, as opposed
to 4.8), which results in
wider, longer striplines—a
decided advantage at
higher frequencies where
strips might otherwise
become so short as to be
unmanageable. Although
these stripline laminates
are quite a bit more costly
than glass-epoxy, they of-
fer exceptionally consis-
tent properties and ex-
cellent performance well
beyond ten GHz. Glass-
epoxy, on the other hand, is
only marginally useful at
2300 MHz and becomes ex-
tremely lossy beyond 3
GCHz

Military and aerospace
microwave circuitry is fre-
quently fabricated by de-
positing gold traces on a
ceramic substrate of highly
controlled dimensions and
dielectric properties. The
most popular of these sub-
strates is alumina, which
has an extremely high di-
electric constant (around
10). The very high & con-
siderably reduces micro-
stripline dimensions, which
is a definite asset in high-
density applications such
as microwave integrated
circuits, although it greatly
increases the dimensional
precision required both in
design and fabrication. Un-
til recently, such high-e,
materials were completely
beyond the reach of the
average experimenter. A
new microstripline lami-
nate from 3M Company,
called gpsilam 10, promises
to change that. This board
has a ceramic-impregnated
dielectric material whose
dielectric properties match
those of alumina, but
which can be machined
like conventional printed
circuit material. The board
is supplied double-clad
with 1-ounce copper and
can be etched with either
ferric chloride or chromic-
sulphuric acid. Although
the cost is quite high (on
the order of $1 per square
inch), epsilam 10 promises

to make high-density tech-
niques available to the in-
terested microwave ama-
teur without requiring in-
vestment in exotic process-
ing equipment

Introducing Sobol’s Tables

Wheeler’s Charts, as
seen in Figs. 2 through 5,
provide a convenient tech-
nique for determining mi-
crostripline dimensions for
a desired characteristic im
pedance and electrical
length. However, it is fre-
quently more convenient
to have this information
available in tabular form,
especially when a limited
number of standard dielec-
tric types and thicknesses
are used. | recently
developed a set of such
tables for finding width, ef-
fective dielectric constant,
and velocity factor of
microstriplines over a wide
range of characteristic im-
pedances for six different
frequently-encountered
laminates

Since the calculations
are quite involved, require
multiple iterations and
conditional branching, and
include parameters which
are interactive, it was
decided to employ a pro-
grammable pocket calcu-
lator (in this case, the
Hewlett-Packard Model
25). From a wide field of
available equation sets, |
selected Sobol’s equa
tions from reference 18,
primarily because they lent
themselves to entry within
the limitations of my calcu-
lator's 49-step program
capacity * The calculator
programs are available to
anyone interested in such

*It Is recognized that Sobol's
equations, having been derived
more than a decade ago, are
less precise than others
published more recently. How-
ever, since the errors in
microstripline dimensions utl-
lizing Sobol's equations sel-
dom exceed a few percent, they
are consldered entirely satis-
factory for amateur (if not
government) work.



calculations,* but the
results are presented in
Tables 1, 2, and 3.

I had actually intended
to name these tables after
myself. After all, a great
deal of time and effort
went into writing the pro-
grams and computing the
data. Then | had the unex-
pected pleasure of meeting
Dr. Harold Sobol for the
first time, at a recent Inter-
national Microwave Sym-
posium. | found Hal to be
stimulating, personable,
enjoyable—a ‘gentleman
and a scholar” in the true
sense of the expression.
Thus | decided that the
tables which | am present-
ing here, like Wheeler’s
Charts, should be named
after the person who de-
rived the formulas, rather
than the person who ap-
plied them in a convenient
form.

Conclusion

Microstrip transmission
lines lend themselves to
the design of impedance
matching networks, cou-
pling structures, and reac-
tive circuit elements. Their
usefulness extends from
the VHF region far into the
microwave spectrum. This
article has presented sev-
eral generalizations about
the dimensioning of micro-
striplines, which may be
verified by examining
Sobol’s Tables (Tables 1
through 3).

Actual dimensions for
microstrip transmission
lines of a desired charac-
teristic impedance and
electrical length can be
determined graphically,
from tables, or with the aid
of a programmable calcu-
lator. Try microstripline for

*The HP-25 programs used to
develop Tables 1 through 3
form a part of a microwave
design program library devel-
oped by the author and are
available for a nominal charge.
For details, send a stamped
self-addressed envelope to
Microcomm, 14908 Sandy
Lane, San Jose CA 95124.
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your next microwave design
or construction project. It’s
simpler than you realized
and more rewarding than
you can imagine!ll
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2 METER
CRYSTALS
MANY
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER
FREQUENCIES

Clegg HT-146 Regency HR-212

Drake TR-22 Regency HR-2B
Drake TR-33 {rec only) Regency HR-312

Drake TR-72 Regency HR-2MS
Genave S.B.E

Heathkit HW-2021 Sonar 1802-3-4, 3601
{rec only) Standard 146/826
Heathkit HW-202 Standard Horizon
tcom/VHF Eng Swan FM 2X
Ken/Wilson Tempo FMH

Trio/Kenwood
Trio/Kenwood TR2200
Trio/Kenwood TR7200

Latayette HA-146
Midland 13-505
Regency HR-2

$3.95 EACH — IN QUANTITIES
OF 10 OR MORE, $3.50 EACH

Certified check or money order only —
NO CODs

ROLIN DISTRIBUTORS
P.O. Box 436 R15
Dunellen NJ 08812

(201)469-1219

REPEATER
AUTOPATCH

Offer your club COMPLETE
emergency communications
Commercial quality, gold plated contacts, plug
in, epoxy glass PC boards. 12 voit OC or 115 volt
AC operation - Power supply included. Four
digit access - Single digit releases - field
programmable. Hybrid network - No switching
required. FCC certified telephone line coupler.
Auxiliary “In Use" contacts supplied. Land llne
“call-in" signalling control contacts provided.
Price complete $498 + $3 shipping & handling.
Master Charge, Bank money order, or certified
check acceptable.
Accessories: CES-300 powered tone
pad - $59 BUS-COM Soft-touch® telephone
powered mike/pad element - $34.95. Mm76

sz MONROE ELECTRONICS, INC.

B |412Housel Ave., Lyndonvite, N.Y. 14098

— — QUASAR VIDEO ——
TAPE RECORDER———

We are constantly testing ham and
other electronic equipment for review in
73 Magatzine. In order to be able to keep
this not inexpensive project going we
have to sell off the equipment used for
test. Most of it has been used for a few
days and is in every way as good as new.
In many cases it is better than new since
95% of the equipment failures come
within the first few hours of operation.

In this case we are running a series
of tests of VIR systems, using them for
regular, ham TV, SSTV, and even micro-
computer programming tests. One of the
best we've found so far is the Quasar sys-
tem, but we still have to go on and test
the RCA, jVC, and many other systems
.. . so our Quasar is up for sale. We paid
well over $1,000 for the Quasar . . . used
it for a few days and have gone on to test
more systems.

Quasar VIR

System special like new $675.
Quasar two hour cassettes,

each (new $25).special like new $12.50

Major Credit Cards Accepted.
73 Magazine ® Peterborough NH 03458
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AUCTION ITEMS

1. Yeesu FT 301 S - new demo Llist $559.®
ICOM IC 245 - new demo  List $499.%

prior sale at asking price $1295.°

Midiand 13-510 with “PL" - Mint used. List $430.%
HOW TO BID

1

2

3. Enclose phone number.

4 Enclose self-addressed stamped envelope
5

TERMS OF AUCTION

Absolute Auction - sale to highest bidder
Bids opened Oct. 23

All sales final

New ltems have 90 days manutacturer guarantee
Used items 30 days guarantee

Shipping will be collect

NP LAEWN

~ARSON AUCTION

%° Bid by mail on the following new and used gear.

2
3. Tempo FMH-2 Handi Talkie 4 sets xtals - new Llst $249.%
4. Collins Station - Excelient cond. used KWM-2 “wing" s/n 10410 with Waters & DX Eng. Proc.. 516F-2 PM-2. 312 B-5 Spectronics DD-IC Dig. display bid on complete station only - subject to

5. Heath Station - SB-102. SB-650 dig. display. SB-600 speaker, HP-23B P.S. Mint Condition Subject to prior sale at asking price of $650.%
6. Heath Station Accessories - SB-620 spec analyzer, SB-610 Scope. SB-630 Stat. Console HM-102 SWR Meter HM-2102 SWRMeter. Mintcond. Subject to prior sale at asking price of$450.
7

Enclose personal check in the amount of your bid and indicate which item bid is for
Enclose complete shipping address (not P.O. Box) and mailing address.

Send to Arson Auction: Arson, Inc.. 615 So. Galtatin Rd.. Madison, Tennessee 37115

Highest bid will be notified by phone that item is being shipped
All checks for losing bids will be returned if you include S.A.S.E. - otherwise destroyed

Amateur Radio Supply of Nashville, Inc. s«
615 So. Gallatin Road, Madison, Tennessee 37115 Phone (615) 868-4956
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MFJ INTRODUCES THE

GRANDMASTER

NEW! MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER

memory keyer gives you more features per dollar than any other
memory keyer available — and Here’s Why . . .

WEIGHT CONTROL TO PENETRATE MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.
ORM. PULL TO COMBINE MEMORIES 7
A AND B FOR 1, 2, OR 3 FIFTY
CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMOHY

e MEMORY SELECT: POSI-
TIONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC-
TIONS A, B, C, D (UP TO
TWELVE 25 CHARACTER
MESSAGES). SWITCH COM
BINES A AND B. POSITION
K GIVES YOU 100, 75, 50,

SPEED CONTROL, 8 TO
50 WPM. PULL TO
RECORD.

DELAY REPEAT CONTROL LED INDICATES

LEOs (4) SHOW WHICH  TONE CONTROL.  VOLUME CON- OR 25 CHARACTERS BY
MEMORY IS IN USE AND  PULL TO TUNE. TROL. POWER (0 TO 2 MINUTES). PULL DELAY REPEAT PRESSING BUTTONS A, B,
WHEN IT ENDS. ON-OFF. FOR AUTO REPEAT. MODE. C. OR D.

NOW YOU CAN CALL CQ, SEND YOUR QTH, Instantly insert or make changes in any control. 8 to 50 WPM.

NAME, ETC., ALL AUTOMATICALLY.

And only MFJ offers you the MFJ-484
Grandmaster memory keyer with this much
flexability at this price.

Up to twelve 25 character messages plus
a 100, 75, 50, or 25 character message
(4096 bits total).

A switch combines 25 character messages
for up to three 50 character messages.

To record, pull out the speed control, touch
a message button and send. To playback,
push in the speed control, select your mes-
sage and touch the button. That's all there
is to itf

You can repeat any message continuously
and even leave a pause between repeats (up
to 2 minutes). Example: Call CO. Pause. Lis-
ten. If no answer, it repeats CO again. To
answer simply start sending. LED indicates
Delay Repeat Mode.

playing message by simply sending. Continue
by touching another button.

Memory resets to beginning with button, or
by tapping paddle when playing. Touching
message button restarts message.

LEDs show which 25 character memory is
in use and when it ends.

Built-in memory saver. Uses 9 volt battery,
no drain when power is on. Saves messages
in memory when power loss occurs or when
transporting keyer. Ultra compact, 8x2x6
inches.

PLUS A MFJ DELUXE FULL FEATURE KEYER.
lambic operation with squeeze key. Dot-dash
insertion.

Dot-dash memories, seif-completing dots and
dashes, Jamproof spacing, instant start (ex-
cept when recording).

All controls are on front panel: speed,
weight, tone, volume. Smooth linear speed

Weight control lets you adjust dot-dash
space ratio; makes your signal distinctive to
penetrate ORM.

Tone control. Room filling volume. Built-in
speaker.

Tune function keys transmitter for tuning.

Ultra reliable solid state keying: grid block,
cathode, solid state transmitters (— 300 V,
10 ma. max, +300 V, 100 ma. max).
CMOS ICs, MOS memories. Use 110 VAC or
12 to 15 VDC. Automatically switches to ex-
ternal batteries when AC power is lost.
OPTIONAL SQUEEZE KEY
for all memory keyers.

Dot and dash paddies have

fully adjustable tension and

spacing for the exact “fee!l” you like. Heavy
base with non-slip rubber feet ellminates
“walking”. $29.95 plus $2.00 for shipping
and handling.

THIS MFJ-482 FEATURES FOUR 25 OR A 50 ANO TWO 25 CHARACTER

e Speed, volume, weight,
tone controls

B $00% [ y's's's)

® Built-in memory saver

Similar to MFJ-484 but with 1024 bits of memory, less delay repeat,
single memory operating LED. Welght and tone controls adjustable from

MESSAGES.

® Repeat function
® Tune function

¢ Built-in memory saver

THIS MFJ-481 GIVES YOU TWO 50 CHARACTER MESSAGES.

37995

Similar to MFJ-482 but with two 50 character messages, less weight
contrals. Internal tone control. Volume control is adjustable from rear

rear panel. 6x2x6 inches. 110 VAC or 12 to 15 VDC. panel. 5x2x6 inches. 110 VAC or 12 to 15 VDC.

- o Calll toll-iree 800-647-1800

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back If not dellghted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical Information, order/repalr status, In Mississippl, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On [*==
P. 0. BOX 494 M52 @ @]

MFJ ENTERPRISES’ lNc. MISSISSIPPI STATE, MISSISSIPPI 39762
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111 ELECTRONICS, INC.

AM
ow For H
Call Nprices

We Sell & Service
These Lines:

\

< ICOM Ameco
> KLM SAY Power Supplies
& Dentron B&W Switches
® SWAN Shore
® KDK2015R Integrated Electronics
% TenTec LARSEN
% Wilson ADI Auto Dialers
®» Telex PanaVise
® Hustler Amphenol
® Mosley Aluma Towers
Cushcaft And Many More
2 Special Prices On
2 These ltems Now:
-;. ICOM 211 KLM 144-148-14
® KDK 2015R KLM 144-148-50
Ten Tec 570 RG8X COAX
Ten Tec 574 DentronBigDummy
Dentrol All Band Dentron Jr. Monitor
@ Doublett YAESU 7T101EE
® SWAN TB4HA ICOM 2455SB
® SWAN TB3HA SAY Elect. Power
8 Dentron MT2000A Supplies
% Dentron MT3000A KLM 2-25B
> |[COM 1C215 10’ & 15’ Roof Top
KLM 144-148-16 Tripods
We accept

MC & Visa & Interbank Cards
— will ship UPS C.O.D.
422 ARMOUR CIRCLEN E
ATLANTA GA 30324
(404) 876-0631
Come by or call
William/WA4SVY
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FCC

Before the
Federal Communications
Commission
Washington DC 20554
In the Matter of
Deregulation of Part 97 of the
Commission’s Rules regarding
emissions authorized in the
Amateur Radio Service
Docket 20777
RM-1429 RM-2163
RM-2170 RM-2330
RM-2429 RM-2507
RM-2545 RM-2550

SECOND REPORT AND
ORDER
Adopted: August 8, 1978,
Released: August 18, 1978
By the Commission:
Commissioner Washburn
absent.

1. A Notice of Proposed Rulemak-
ing in Docket 20777, concerning the
types of radio emissions that are per-
mitted in the Amateur Radio Service,
was released April 22, 1976, and
published in the Federal Register on
April 28, 1976 (41 FR 17789). A First
Report and Order was released on
March 10, 1977, and published in the
Federal Register on March 15, 1977
(42 FR 14111). In the First Report and
Order, the Commission adopted
regulations regarding the purity of
emissions In the Amateur Radlo Ser-
vice. The regulations adopted con-
formed to the international standards
of emission purity. This Second
Report and Order will deal with the
major issue of Docket 20777,
authorized bandwidth.

WHAT DID THE COMMISSION
PROPOSE?

2. The Notice of Proposed
Rulemaking in Docket 20777 was
concerned with the types of radio
emissions that are permitted in the
Amateur Radio Service. At present,
when an amateur wishes to use a cer-
tain type of emission (such as
telephony, telegraphy, or television)
he must refer to the emissions table
and see that he may use telephony in
the 14.20 to 14.35 MHz range, but not
in the 14.00 to 14.20 MHz range.

3. The Commission has received
from the amateur community in the
last few years a number of petitions
which propose to enlarge the fre-
quency ranges which are available
for various types of emissions, or
allow various kinds of emissions
which are not specifically provided
for in the amateur emissions table.
Rather than deal with each sug-
gested emission change individually,
the Commission, in its Notice of Pro-
posed Rulemaking in Docket 20777,
proposed to delete the emissions
table entirely, and substitute a table
of maximum authorized bandwidths.
A table of maximum authorized band-
widths would permit any type or
mode of emission to be used by an
amateur, so long as the occupied
bandwidth of that emission did not
exceed the limits on the bandwidth
established for that frequency. For
example, it was proposed that when
using the frequency segmenf 28.50 to
29.70 MHz, the maximum authorized
bandwidth would be 35 kHz. That
means that any emission whatsoever
would be permitted in that frequency
range so long as the emission did not

occupy more than 35 kHz of the spec-
trum. It was felt that such a deregula-
tion would provide the freedom for
amateurs to experiment with many
new and unusual emission types, or
use well-known emission types in
new areas of the spectrum

WHAT DID THE COMMENTS SAY?

4. A total of 333 persons and 8
clubs filed comments. In addition, 23
petitions were flled as comments
Numerous commenters raised objec-
tions to our proposals. For example,
the maximum bandwldth table, as
proposed, would not permit any emis-
sion type whose bandwidth was
greater than 3.5 kHz to be used below
28.5 MHz. This would have the effect
of banning in the lower amateur
bands the use of double sideband
(AM) telephony, which requires 6 kHz.
Although efficient use of the spec-
trum would be encouraged, the com-
ments indicated that this rule change
would force many amateurs to con-
vert to new equipment at a very con-
siderable expense. Additionally, the
privilege to utllize any type or mode
of emission carries with it the respon-
sibllity of accurately measuring the
bandwidth of these. Many com-
menters argued that they would have
to either build, or buy, the equipment
necessary to measure thelr signal's
bandwidth.

WHAT ACTION IS THE
COMMISSION TAKING?

5. The comments indicated that for
the sizable portion of the amateur
community who do not experiment,
the present emissions table is
preferable. Accordingly, the Commls-
sion will not adopt the proposed max
imum bandwidth table. We are disap-
pointed that the comments on our
proposal were unfavorable, because
we continue to believe deregulation
Is a sound idea. This proposed new
bandwidth table would have given
the Amateur Radlo Service a new op-
portunity to fulfill one of its bases
and purposes, "advancement of the
radio art,” by allowing the amateur
the freedom to experiment with new
emissions. However, many com-
menters disagreed with the band-
width concept because of the added
cost and responsibility they said it
would place on amateurs. This loses
sight of the concept that amateurs
should be in the forefront of
technical advancement, and that any
attempt by the Commission to spur
amateur experimentation will
necessarily increase amateur respon-
sibility. The Commission will con-
tinue to consider ways of introducing
further deregulation and simplifica-
tion in the Amateur Radio Service

6. One major issue on which there
was general agreement in the com-
ments was the need for the Amateur
Rules to be amended to permit the
use of ASCHi—the American National
Standard Code for Information Inter-
change. At present, the use of ASCII
Is prohibited. Section 97.69 of the
Amateur Rules, the Section govern-
ing radio teleprinter signals, permits
the use of the Baudot code only. In
the Notice of Proposed Rulemaking
in this proceeding, the Commission
proposed to delete Section 97.69,
thereby gliving amateurs the freedom
to choose any type of radio
teleprinter code so long as the signal
used was kept within the proposed
maximum bandwidths. This proposal
brought many favorable comments



because such action would make the
use of ASCIl permissible for
amateurs. We agree that ASCIt
should be an authorized emission for
amateur radio stations. However,
because we are not adopting the pro-
posed maximum authorized band-
width table, it may be necessary to in-
troduce certain technical standards
concerning the use of ASCII. Since
technical standards have never been
the subject of public commenting, we
feel it would be inappropriate to
adopt ASCII standards without fur-
ther public input. Therefore, the Com-
mission today is adopting a Further
Notice of Proposed Rulemaking in
Docket 20777 to consider the ap-
propriate standards for the use of
ASCIl in the Amateur Radio Service

7. Finally, we are dismissing with
this Report and Order those rulemak-
ing petitions associated with this
docket which deal with the autho-
rized emissions portion of this pro-

GHICAGOLAND

See us for Integrated Circuits,
Transistors, Resistors, Capacitors,
Heat Sinks, Edge Connectors, Leds,

etc., etc.

Authorized Distributors For:
Continental Spec. (Breadboarding
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Datak Corp. (Photo Etch Supplies)
Vector Electronics (Perf Board)
OK Machine (Wire Wrap Supplies)
E-Z Hook (Test Clips and Jumpers)
Visit our Retail Store, Open Daily at 10:A.M.

MINI DIP SLIDE SWITCH

47.6 MFD-4500vDC CAPACITOR

7 Switches —$1.50
5/$7.00

This offer good thru

12/31/78.

Reg. price—$1.65 ea.

Ideal for linear power

supplies. De rate to approx.
2750vDC for continuous duty. |

Mid: Cornell-Dubilier
Ship: Wt. 28 lbs.

Dim: 12'2"H x 8"W x 4D
$30.00 ea. 2/$55.00

HEAT SINKS

6030 B — Vertical Board
Mount For TO-220
Devices.

6/%$1.00

6010 B—For 14 &
16 Pin DIP IC's
10/$1.00

All Merchandise New and 100% Guaranteed.
Please include shipping charges with your order.

R.W. ELECTRONICS. INC.

3203 North Western Avenue
Chicago, lllinois 60618
312-248-2480

ceeding. In addition, two rulemaking
petitions not originally associated
with this docket are being dismissed
because the issues they raise are ad-
dressed by this docket. RM-2076, sub-
mitted by George Bonadio, would
authorize simultaneous voice and
facsimile transmissions in all
amateur subbands in which A3 and
F3 emissions are permissible. RM-
2770, submitted by Mr. Robert J
Roehrig of Batavia, lllinois, petitions
for free experimentation with al
emissions in amateur radio within
properly set bandwidth limitations.
8. Accordingly, in view of the
foregoing, IT IS ORDERED that RM-
1429, RM-2163, RM-2076, RM-2170,
RM-2330, RM-2507, and RM-2770,
RM-2545 to the extent that these peti-
tions have not been granted, ARE
DISMISSED. IT IS FURTHER

<
~

ORDERED that this proceeding IS
CONTINUED.

FEDERAL COMMUNICATIONS
COMMISSION

William J. Tricarico

Secretary

Before the
Federal Communications
Commission
Washington DC 20554
In the Matter of
Deregulation of Part 97 of the
Commission’s Rules regarding
emissions authorized in the
Amateur Radio Service

(Advertisement)

Docket 20777
RM-2429
RM.-2550
RM-2771

NOTICE OF INQUIRY AND
FURTHER NOTICE OF
PROPOSED
RULEMAKING
Adoped: August 8, 1978;
Released: August 18, 1978
By the Commission:
Commissioner
Washburn absent.

1. The Commission gives notice
that it proposes to authorize the use
of the American National Standard
Code for Information interchange

BEWARE!!

Aluminum towers are not
usually as strong as steel

towers — ask for engineering

facts before purchasing any

tower. Aluminum towers, in
most cases, are one-half as
strong as steel towers within

the same price range.

Notice Paid For By Unarco-Rohn u:
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(ASCII) in the Amateur Radio Service.

WHAT IS THE BACKGROUND
OF THIS PROCEEDING?

2. In the Notice of Proposed
Rulemaking in this proceeding,
released April 22, 1976, and published
in the Federal Register on April 28,
1976 (41 FR 17789), the Commission
proposed to substitute a maximum
authorized bandwidth table for the

present emission table in the amateur
rules. This would mean that instead
of limiting the types of emissions an
amateur could use to the types listed
in the emissions table, an amateur
might use any type of emission so
long as the occupied bandwidth of
the emission was within the max-
imum bandwidth proposed for the
particular frequency being used. As
part of that original proposal, the

“BIG SIGNAL” W2AU BALUN *
“OLD RELIABLE” W2VS ANTENNA COILS *

ANTENNA KIT

These two old friends* get together with 120 feet of high

quality # 14.7 strand copper antenna wire and a pair of
“END-SULATORS" end insulators to create a superior

80 through 10 meter. 108 foot long. full power (1.000 watts
2.000 watts P.E P.) antenna. Instructions included

Price $48.25 plus $1.00 handling charge

In Calif. add 6% sales tax. Mastercharge & Visa accepted

Commission also proposed to remove
all rules concerning radio teleprinter
signals, proposing to give amateurs
the freedom to choose any type of
radio teleprinter code so long as the
signal was kept within the proposed
maximum bandwidth.

3. In the Second Report and Order
in this proceeding adopted today, the
Commission decided not to adopt the
proposed maximum authorized band-

Order from: S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVE., CULVER CITY CALIFORNIA 90230 Ph. (213) 837-4870
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® Dot and dash memory

® 5-50 WPM

® Grid block keying

?ﬁ“‘ $36.50

plus $1.50 sth
NY res. add tax

FEATURES: CMOS ELECTRONIC KEYER

® State-of-the-art CMOS circuitry
® Self completing dots and dashes

® /lambic keying with any squeeze paddle

® Speed, volume, tone controls, side tone and speaker
® Low current drain CMOS-battery operation

® Deluxe quarter-inch jacks for keying and output

® Handsome eggshell white base~—woodgrain top

® Compact and portable—1-7/8 x 4-1/4 x 6-1/4

® Wired and tested—{fully guaranteed—less battery

width table, but noted that the pro-
posal to remove the rules concerning
radio teleprinter signals had met with
a very favorable response mainly
because that action would make it
possible for amateurs to use a code
of information interchange known as
ASCIl. The Commission felt that
ASCIil should be authorized for
amateur radio operators, but that to
adopt a rule with specific ASCIl stan-
dards would be Inappropriate be-
cause no standards for ASCIl were
proposed in the original docket (the
proposal, as stated above, was sim-
ply to delete the rule section on radio
teleprinter signails), and no opportuni-
ty for commenting on specific ASCIl
standards was given the public. We
are, therefore, in this combined
Notice, addressing this topic of ASCII
standards for Rule Part 97.

WHAT IS ASCII1?

4. ASCIl is a code for the exchange
of information. 1t stands for the
American National Standard Code for
Information Interchange. Each char-
acter in the code Is comprised of
seven binary data bits, each bit being
either 0" or “1”. For example,
0100101 represents the character 'R
in ASCII.

5. At present, the use of ASCIl is
not permissible in the Amateur Radio
Service. Section 97.69(a) of the
Amateur Rules requires that the
transmission of radio teleprinter
signals must be done by means of “a
single channel five-unit (start-stop)
teleprinter code.” This is the Baudot
code, which is the only code recog-
nized by the Commission for amateur
transmissions. In recent years, how-
ever, ASCII has replaced the Baudot
code as the most popular code for in-
formation exchange in use today. Its
popularity is due in part to the fact
that a seven-unit code has a capacity
for 128 different characters (27 =
128), whereas Baudot, a five-unit
code, is limited to 32 characters (25 =
32), or 64 characters when upper and
lower case characters are used. ASCI|
has been officially adopted by the Na-
tional Bureau of Standards as the
standard code for information inter-
change Iin the United States. The com:
ments we received in response to our
proposal to deregulate the amateur
rules on radio teleprinter signals
centered almost exclusively on the
practical effect that this would make
ASCI| available for use by amateurs.

O
o‘?‘:‘;\““

FEATURES:
® Twin paddle squeeze key

® Extra heavy base—non skid feet

® Adfustable contact spacing

® Touch tension—comfort keying
® Smooth friction free paddle movement
® Handsome crinkle tinish base and rich red paddles

® Five way binding posts

® Use with TRac CMOS keyer or any keyer

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

T8 IRAC

plus 82,00 sth
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WHAT STANDARDS ARE WE
CONSIDERING?

6. Data Transmission Rate. One of
the main differences between ASCII
and Baudot is that ASCllis commonly
sent at speeds far greater than
Baudot. In ASCIt and in Baudot, the
baud is the rate of data transmission,
and represents the number of data
bits sent in one second. The four stan-
dard baud rates recognized by the
Commission for amateur Baudot are
45, 50, 56.25, and 75 baud. In contrast
to this, the standard baud rates
recognized by the American National
Standards Institute for ASCII are 110,
150, 300, 600, 1200, 2400, 4800, 9600,
and 19,200 baud, and even higher. The
concern of the Commission with
these higher speeds is the bandwidth
that these transmissions would oc-
cupy. The questions which the Com-
mission would like the comments to
address are:

a. Should technical limitations be
placed on the use of ASCIl in the
Amateur Radio Service?

b.1f yes, should limitations be
placed by reference to occupied
bandwidth? data transmission rate?
emission type?

c. If limitations are placed on the
bandwidth that a transmission using
ASCIl occupies, what should the max-
imum bandwidth be for each amateur
frequency band?

d. If limitations are placed on the
data transmission rates, should there
be standard operating speeds similar
to those established by the American
National Standards Institute, or max-
imum speeds (such as ‘‘a speed no
greater than 3000 baud”)?

e. If standard operating speeds are
required, what should be the standard
speeds for each amateur frequency
band? What should the permissible
tolerance from the standard oper-
ating speeds be?

f. 1f maximum speeds are used,
what should be the maximum speed
for each amateur frequency band?

@. Should any limitations be placed
on the emission types used in trans-
mitting ASCI?

h. If yes, what should the permissi-
ble deviation from the mark signal to
the space signal be for frequency-
shift keying? Should the permissible
deviation be related to data transmis-
sfon rates?

i. What should the highest per-
missible fundamental modulating
audio frequency be for A2 or F2 emis-
sions? Should this standard be re-
lated to data transmission rate?

7. Use of Parity Bit. ASCII itself is
merely a seven-unit code, but the
method of sending that code can vary
in a number of ways. The first way it
can vary is in the use of a parity bit. A
parity bit is sometimes employed to
assure that each character sent is
received correctly. For example, tak-
ing the character "R", which we
described above as 0100101, and
assuming the two parties to the
communication have agreed that the
parity bit shall be "even,” the person
sending the character "“R" will also
send an eighth bit, a parity blt, and the
transmission will look like this:
01001011. Because the two parties
agreed that parity would in this case
be “even,” the receiver of the commu-
nication would see that the number of
data bits represented by the number
“1" was even, and that the character
was received correctly. If, for some
reason, the parity bit made the
number of data bits represented by
the number 1" odd, the receiver of
the communication would recognize
that there was a mistake in the recep-
tion of that particular character.

8. In using the parity bit, the two
parties to the communication have
the option of determining whether the
parity bit shall be “even” or “odd.”
The two parties could also agree not
to send a parity bit. Finally, the two
parties could agree to send an eighth
signal bit, most commonly 0", which
would not be used as a parity bit. This
would not aid accuracy, but would be
necessary if the receiver of the
message is expecting an eight-unit
code. The questions which the Com-
mission would like the comments to
address is:

j. What standards, if any,on the use
of parity should be adopted for
amateur use of ASCH?

9. Synchronous-asynchronous.
ASCIl may be sent either in a syn-
chronous mode or an asynchronous
mode. Either mode Is designed to tell
the receiving station when informa-
tion is about to be sent. In an asyn-
chronous transmission, there is a bit
added to the beginning and end of
each character. The bit added to the

beginning of the character, most
commonly “0”, is the start bit, and
tells the receiving station that a
character code will follow. The bit
added to the end of the character,
most commonly “1”, is the stop bit,
and tells the receiving station to end
operation until it gets another start
bit. Each character therefore, in an
asynchronous transmission, is sent
in a 10 bit code.! For example, the
character "R", using even parity and
an asynchronous transmission, now
looks like this:
0010010111
start “R" parl(ty stop

10. In a synchronous transmission,
there Is no start or stop bit added to
each character. Rather, there Is a
start character which is sent at the
beginning of the message, and it is
followed by a steady stream of data
bits until a stop character Is transmit-
ted telling the receiving station the
message is ended until another start
character is sent. Because the receiv-
ing station was synchronized with
the sending station by the start
character, it can break down the data
stream which followed the start
character into segments of eight
units (seven units plus parity) for
translation into characters and, even-
tually, the information being ex-
changed. The successfu! transmis-
sion of the data, therefore, depends
on the two stations being synchro-
nized by the start character. The
question which the Commission
would like the comments to address
is:

k. Should both asynchronous and
synchronous transmission be
authorized for amateur use of ASCII?

11. Least Significant Bit-Most
Signiticant Bit. Within any one
character the bits are identified by
b7, bg . .. b1, where b7 is the highest
order, or most significant bit, and b1
is the lowest order, or least signifi-
cant bit. The most common method
of sending data bits is in the order of
least significant bit to most signifi-
cant bit. It is conceivable, however,
that two stations might make a dif-
ferent arrangement and send the

*Sometimes 11 bits are used, where, to ensure
accuracy In an asynchronous transmission,
two stop bits are sent at the end of each
character.

data bits in a different order. For ex-
ample, the character “R” which we
have been following is 0100101 in the
order of least significant bit to most
significant bit, but becomes 1010010
in the order of most significant bit to
least significant bit. A station not ex-
pecting a deviation from the com-
monly used order of transmitting
data bits would not be able to
translate the message. The question
which the Commission would like the
comments to address is:

. Should standards be adopted
determining the order of the data
bits?

12. We are associating with this
docket RM-2771, submitted by Bruce
Brown of Alexandria, Virginia, which
petitions for the authorization of
ASCIl in the Amateur Radio Service.
Mr. Brown's petition was filed subse-
quent to the original Notice of Pro-
posed Rulemaking in this proceeding
and we find it appropriate to asso-
ciate it with this docket at this time.

13. Authority for our Notice of In-
quiry and Further Notice of Proposed
Rulemaking is contained in Sections
4(i), 303, and 403 of the Communica-
tions Act of 1934, as amended. We in-
vite interested parties to submit com-
ments concerning the proposal
and/or inquiry on or before November
15, 1978, and reply comments on or
before December 15, 1978. An orig-
Inal and five copies of all comments
and reply comments shall be fur-
nished the Commission, pursuant to
Sectlon 1.419 of the Rules. Respon-
dents wishing each Commissioner to
have a personal copy of the com-
ments may submit an additional six
copies. Members of the public
wishing to express interest in our pro-
posals but unable to provide the re-
quired copies may participate infor-
mally by submitting one copy of their
comments, without regard to form,
provided the correct docket number
is specified in the heading of the
comments. All comments and reply
comments filed in this proceeding
should be sent to the Secretary,
Federal Communications Commis-
sion, Washington DC 20554.

FEDERAL COMMUNICATIONS
COMMISSION

William J. Tricarico

Secretary

Ham Help

Is there a company or a
known individual who can or
will custom-design a solid
state circult for a person such
as myself for either their own
use or for a possible future
patentable idea/design? | am
one of the “tube-type’” school

who quit design and application
when s/s was beginning, and,
try as | will, | just cannot use it.
The devices or circuits are not
complicated or unusual, but
they are beyond my knowledge.

| would appreciate it greatly
If anyone could advise me as to

a company or an individual who
could assist me.

J. H. Burgess KAHNW

Route 13, Box 42

Morgan LaFee Lane

Fort Myers FL 33901

| would greatly appreciate in-
formation from anyone who
has successfully modified an
old Hallicrafters HT-30 SSB
transmitter to include the 15
meter band. In addition, | would

like to increase the power out-
put.

Paul Ellis WA6JVH

419 Bellevue St.

Santa Cruz CA 95060

| am trying to obtain the

schematic and service manual
for an HW-7/HW-8.

Wieslaw Dyduch SP1EYG

PL—70 965 Szczecln—5

Box 91

Poland

Social Events

EBENSBURG PA
OCT1
The Conemaugh Valley
Amateur Radio Club and the
Laurel Mountain VHF Soclety
will hold its annual hamfest on
Sunday, October 1, 1978, at the
Ebensburg Fairgrounds in
Ebensburg, Pennsylvania.
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Food and refreshments will be
available as well as large out-
door and indoor flea markets
and displays with ample park-
ing. There wliil be terrific prizes
and a nominal admission
charge. For Information, con-
tact David Knepper W3BJZ,
Box 43, Sidman PA 15955.

WARRINGTON PA
OCT 1

The Mt. Airy VHF Radio Club
(the Packrats) will hold
Hamarama 78 on Sunday, Octo-
ber 1, 1978, 8:00 am to 4:00 pm,
rain or shine; registration $2.00,
tailgating $2.00/space (bring
your own table). Talk-in on
146.52 MHz. Advance registra-
tion to the Mid-Atlantic States
VHF Conference includes ad-
mission to Hamarama 78. For
information, contact Ron

Whitsel WA3AXV, Chairman,
PO Box 353, Southampton PA
18966, (215)-355-5730.

BERRIEN SPRINGS MI
OCT 1

The Blossomiand annual fall
Swap-Shop will be held Sun-
day, October 1, 1978, at the Ber-
rien County Youth Fair
Grounds, Berrien Springs,
Michigan. There wlll be large
and convenient facilities,
prizes, refreshments, and fun.



W

»
-

s
?

-'g‘:\“

T

FRF P Ty

he 2KD-5 and 2K-4 linear anplifiers completely
eeds of discriminating amateurs whe want the very best
2nd are willing to pay the pnm But w2 have long 1e|t that

same high standards of enginee
2KD-5 and 2K-4. Heavy duty compo\.ﬂ
trouble free, dependable performance. ;

« Smaller and lighter. Weughs about 27 pounds hess

take along on vacation trips and DXpeditions.

« Less expensive. If your budget is limited, but you still want a
GOOD quality linear to kick your signal way up, with sharp,
clear signals, the 1KD-5 wiil give you just about everything
you want . ..and without sacrificing quality.

GENERAL INFORMATION

The 1KD-5 is a 1200 watt PEP input (700 watt PEP nominal output) RF linear

amplifier, covering the 80, 40, 20 and 18 meter amateur bands. (10 meters on

units shipped outsde the U.S.)

Fube Complement: Eimac 3-5000Z glass envelope triode operating in a
grounded grid circuit

ALC Circuit: ALC Circuit to prevent overdrive from high power exciters, also
boosts average talk power

Type of Emission: SSB. CW, RTTY or AM

Antenna Relay: DC relay system for hum-free operation, requires shorting contact
to ground during transmit to key amplifier into transmit

Power Output Indicator: Self-contained relative RF power meter

Tank Circuit: Pi-L place circuit with a rotary silver plated tank coil for greatest
efficiency and maximum attenuation of unwanted harmonics

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-670]
931 N. Euclid, Anaheim, Calif. 92801

Butler, Missouri 64730

fulfill the

Input Circuits:Cathode Pi input matching circuits for maxamum drive and

Power Supply: Conservative power supply with solid stawe rectifiers fo;
long term operation.

Dimensions: 8.75” high x 14” wide X 15" deep

es second to none. Provides
duty components aliow it
) Bt $1095.00
ar amplifer . . . lighter, more compact and less
eavy duty, hagh quality linear that will operate at
power momh after month for years to come. $895.00
TM'po 2002 amplifier for 2-meter operation. 2000 watts PEP |nput
on SSB or 1000 watts input on FM or CW. $745.00
Tempo VHF/UHF solid state power amptifiers for use in most land
mobile applications. Call or write for list of models available.
Tempo 100AL10 VHF tinear amplifier. Power output of 100 watts
(nom.) with only 10 watts (nom.) in $209.00
3K-A tinear amplifier (for export and military use only) Superior quality,
extremely reliable. At least three kilowatt PEP input on SSB 2000
watt PEP output. $1495.00
4K-ULTRA linear amplifier (for export and military use only) For the
most demanding operation-. . . SSB, CW, FSK or AM. For general
coverage operation from 3.0 to 30 MHz. but can be modified for
operation on frequencies up to 100 MHz. 100 watts drive delivers
4000 watts PEP input $3250.00
All of the above except the 2002, 3K-A & 4K-ULTRA
are available at Tempo dealers throughout the U.S.

Henry fadlp.

714/772.9200
816/679-3127

Ptices subject to change without notice.



Open all night for set up. Table
space restricted to radlo and
electronic items. Advance
ticket donation is $1.50; tables
$2.00. Talk-in on .22/.82 and .94.
For further info, write John
Sullivan, PO Box 345, St.
Joseph MI 49085. Make checks
payable to Blossomland
Hamfest.

LANSING MI
OCT 1

The Central Michigan
Amateur Radio Club and the
Lansing Repeater Association
will hold a Swap and Shop on
Sunday, October 1, 1978 at the
Grand Ledge High School, 950
Jenne Street, Lansing, Mich-
igan. The school is located 6
blocks north of M-43, 7 miles
west of Lansing. There will be
prizes and also food and tables
available. Talk-In on .34/.94 and
.22/.82. For additional informa-
tion, contact the Lansing
Repeater Associaton, PO Box
10073, Lansing M| 48901, or
phone (517)-321-2765.

BLUEFIELD WV
OCT 5

On Thursday, October 5,
1978, the Office of Continuing
Education and Department of
Computer Science at Bluefield
State College will sponsor
southern West Virginia's first
seminar and exhibition of the
business and englneering ap-
plication of mini/microcom-
puters. The seminar will be con-
ducted by Mr. William Parks, of
Walters State Community Col-
lege, and members of our own
computer sclence staff. Plans
are belng made to host approx-
imately 20 exhibitors, although
more will be welcomed. The
seminar will be conducted in
the morning and afternoon,
while the exhibit will be open in
the afternoon and evening.
There is a $15.00 fee for both
seminar participants and ex-
hibitors. For further informa-
tion, contact Dr. Alvin Hall,
Director of Continuing Educa-
tion, Bluefield State College,
Bluefield WV 24701, or phone
(304)-325-7102.

SYRACUSE NY
OCT 7

The Radio Amateurs of
Greater Syracuse (New York)
will host their 14th annual
hamfest at the New York State
Fair Grounds, Arts and Home
Center, Syracuse NY, on Satur-
day, October 7, from 9 am to 6
pm. There will be exhibitor
booths, indoor and outdoor flea
markets, awards, films, an
organ concert, and ladies’ pro-
grams. Refreshments available
on the grounds. Tickets before
October 1st are $1.50, or $2.00
at the gate. Children under age
12 are free. Overnight and
trailer parking is available.
Talk-in on 90/30-31/91. For
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tickets or information write
R.A.G.S., PO Box 88, Liverpool
NY 13088.

ASHEVILLE NC
oCT7

The Western Carolina
Amateur Radio Soclety, Inc., Is
pleased to announce the all
new Asheville Autumnfest,
which takes on an entirely new
look this year. It will be held on
Saturday, October 7, 1978, at
the Asheville Civic Center, with
all activities, dealers, displays,
and flea market areas, indoors.
There will be some form of
social activity in the Civic
Center Saturday evening, after
the normal hamfest activities.
For further information, con-
tact Carl E. Smith N4AA, PO
Box 1488, Asheville NC 28802.

GAITHERSBURG MD

OCT 8
The Foundation For Amateur
Radio will hold its annual

hamfest at the Gaithersburg
Fairgrounds, Galthersburg,
Maryland, on Sunday, October
8, 1978. Featured are a large
flea market, food service, ex-
hibits, ladies’ events, super-
vised children's program, and
many prizes. Main events are
all indoors and wlll be held rain
or shine. Picnic grounds and
free parklng avallable. Par-
ticipation fee is $2.00. Sales
space for flea market is $5.00
per space on a first-come basis;
commercial exhibitors $15.00
each space with pre-regis-
tration required prior to
October 4th. Talk-in will be pro-
vided, and nearby motel rooms
available. For information,
write or call Ron Levin W3GBU,
802 Greenview Court, Reist-
erstown MD 21136; (301)-833-
1816.

CEDAR RAPIDS IA
OCT 8

The Cedar Valley Amateur
Radio Club annual hamfest will
be held on Sunday, October 8,
1978. Top prize is a new Drake
TR-7/DR-7 transceiver and
power supply. Other prizes in-
clude a Heathkit HW-8, a Clegg
FM-76, and much more. There
will be technical talks and
movies all day. Manufacturers
and dealers are welcome, with
Saturday afternoon setup
avallable. Talk-in on 146.16/.76,
146.52, 223.5, and 3.970 MHz.
Advance tickets are $1.50;
$2.00 at the door. For complete
information, write CVARC
Hamfest, Box 994, Cedar
Raplds IA 52406.

LEAGUE CITY TX
OCT 8
The Tidelands Amateur
Radio Society wlli hold its
Hamfest '78 on Sunday, Oc-
tober 8, 1978, at Galveston
County Park in League City,

Texas (approximately 25 miles
south of downtown Houston)
from 9:00 am to 4:00 pm. Those
individuals who are par-
ticipating with exhibits,
booths, etc., may construct
them on Saturday, October 7,
from noon until the following
day. Individuals will be present
overnight to protect equipment
and exhibits. Drawings will be
held for various prizes
throughout the day of the
hamfest. For more Information,
contact Michael Sandberg
WD5CHJ, 2317 Pecan, Dickin-
son TX 77539 or phone
(713)-534-6656.

YONKERS NY
OCT 8

The Yonkers Amateur Radio
Cilub will hold its second an-
nual hamfest on Sunday, Oc-
tober 8, 1978, 9:00 am to 6:00
pm, at Cook Field in Yonkers,
New York. Admission is $3.00
for sellers and $1.00 for buyers.
There will be picnic and sani-
tary facilities available as well
as recreation for the klds. Bring
your own table. There wlll be an
extensive menu. There will be a
general auction at 2:00 pm and
many dealer displays and
planned events. Talk-In on
146.265/.865 and .52. For ad-
vanced reglstration or further
information, contact Otto
Supliski WB2SLQ, 53 Hayward

St., Yonkers NY 10701,
(914)-969-1053.

DALLAS TX

OCT 1214

The Medical Amateur Radio
Councll (MARCO) will hold its
12th International Meeting on
October 12-14, 1978, at the Fair-
mont Hotel, in Dallas, Texas.
MARCO is a worldwide organ-
ization of medical and other in-
terested people with acommon
interest In communications
and electronics, namely,
amateur radlo. The purposes of
MARCO include the exchange
of scientific and technical in-
formation among its members
and providing communications
to remote areas in times of
natural disaster or other
emergency situations where
medical consultation is need-
ed. The meeting in Dallas will
focus on the practical role com-
puters can play in day-to-day
medical practice and post-
graduate education. Also, the
use of space satellites in the
exchange of blomedical infor-
mation will be introduced. Prac-
tical llve demonstrations will
be given using OSCAR and the
Communications Technology
satellite. The meeting will be
held in conjunction with the
University of Texas Health
Science Center, the A. Webb
Roberts Center for Continuing
Medical Education, and Baylor
Medical Center. Continuing
medical education credits wiil

be avallable to doctors needing
them. MARCO membership is
not required for attendance at
the meeting. Registration Infor-
mation may be obtained from
Mervin Grossman, M.D., PO
Box 18114, Dallas TX 75218.

LONDON ONT
OCT 1315

The London Amateur Radio
Club will hold the most exciting
R.S.0. convention ever on Oc-
tober 13, 14, 15. Every aspect of
amateur radio activities will be
represented, from antique
radio displays right through to
moon shots and TV. But, best
of all, just wait until we can let
you in on the lineup of prizes for
attending! Drawings will be fre-
quent and worthwhile. The
R.S.0. convention will be held
at the Holiday Inn (downtown)
in London on October 13, 14,
and 15, 1978.

KANSAS CITY MO
OCT 13-15

The MO-KAN Council of
Amateur Radio Clubs is
pleased to present the ARRL
Midwest Division Convention
to be held Friday through Sun-
day, October 13-15, 1978, at the
Kansas City Hilton Airport
Plaza Inn, 8801 N.W. 112. Hap-
penings include ham sessions,
dignitaries, exhibits, a ladies’
program, dinner theater, and a
fashion show. There will be a
Saturday night banquet ($12.00/
person). Make reservations
directly with the hotel. Mention
ARRL discounted rates. Lend
your support with a $3.00 pre-
registration. Mail checks to the
MO-KAN Council of Amateur
Radio Clubs, PO Box 704, Kan-
sas City MO 64141.

WASECA MN
OCT 14

The Viking Amateur Radio
Society will hold Its 8th annual
swapfest on Saturday, October
14, 1978, at Waseca High
School, from 9:00 am to 4:00
pm. For further information,
contact VARS, Box 3, Waseca
MN 56093.

EAST RUTHERFORD NJ
OCT 14

The Knight Raiders VHF Club
will hold its auction and flea
market on Saturday, October
14, 1978, beginning at 10:00 am,
at St. Joseph's Church, East
Rutherford, New Jersey. Free
parking and admission. Re-
freshments will be available.
Tables are $5.00/full table and
$3.00/half table in advance,
$6.00/full table and $3.50/half
table at the door. Talk-in on
144.65/145.25 and 146.52. For
further information, contact
Bob Kovaleski (201)-473-7113 or
Bob Czyzewski (201)-791-5651.
For reservations, make checks
payable to Knight Raiders VHF



Club, Inc., PO Box 1054,
Passaic NJ 07055.

MEMPHIS TN
OCT 14-15

The annual Memphis Ham-
fest will be held on October
14-15, 1978, at the Mid-South
Fairgrounds, in the Youth
Center Building, in Memphis,
Tennessee. Activities include a
flea market and exhibition area
(both inside and alr-condi-
tioned), the traditional
hospltality party, and a tour of
Elvis’s Graceland Mansion for
the ladies. There will be many
prizes, including a Drake TR-7.
There is plenty of free parking
and trailer hookups are aiso
available. Registration is $3.00
per person over 14. Tables are
$3.00 per day. Talk-in on .34/.94
and .04/.64, For tickets and flea
market reservations, write
Greater Memphis Hamfest, PO
Box 3845, Memphis TN 38103.

FAIRFIELD NJ
OCT 14

The Livingston Amateur
Radio Club wlil hold its annual
flea market on Saturday, Oc-
tober 14, 1978, 10:00 am to 4:00
pm, at the Fairfield Unlited
Methodist Church, Fairfield,
New Jersey. The church is
located at the corner of
Plymouth and Horseneck Rd.,
close to Route 80 and one long
block in from Route 46. Admis-
sion is free. Sellers’ fee is $4.00
per car space. Refreshments
will be available. For informa-
tion, contact LARC, 116 Orton
Rd., W. Caldwell NJ 07006;
(201)-226-7943.

BOXBOROUGH MA
OCT 14-15

The New England ARRL Con-
vention has moved from Bos-
ton to Boxborough, Massachu-
setts, on Route 495, Exit 28.
There will be a large flea market
inslde and outside, free park-
ing, 50 booths by the leading
exhibitors of amateur gear and
accessories, and seminars on
both days. Speclal YL pro-
grams include a fashion show,
brunch, and a bus tour of Lex-
ington and Concord. Saturday
night there will be a prime-rib
banquet, nightclub show, and
dancing. The prize program has
been altered so that awards will
be made both days. FCC exams
will be given Saturday only and
only by appointments, with cor-
rectly filled out 610 forms
received by September 20 by
the exam chairman: K1LJN, 40
Isabella St., Stoneham MA
02180. No exceptions—FCC
rules. There will be a bus tour to
the ARRL headquarters In New-
ington Saturday morning leav-
ing the convention at 10:00 am
(price to be announced). Early-
bird registration $4.00; $5.00 at
the door. Kids under 16 are free.
Banquet/show/dance tickets

for Saturday night are $16.00
per person. Tickets available
from W1ZQQ, 17 Barnes Ave-
nue, East Boston MA 02128.
The show’s sponsor Is the
Federation of Eastern Massa-
chusetts Amateur Radio
Associations. Hotel Reserva-
tlons should be made directly
with the Sheraton Boxborough
Hotel: $34 single; $40 double;
kids under 18 free with parents.
Campers permitted only at the
Minuteman KOA Campgrounds
approximately 3 miles away In
Littleton MA. Hook-ups
available. Write Box 122, Lit-
tleton MA 01460.

ISLIP NY
OCT 15

The Long Island Mobile
Amateur Radio Club, Inc., will
hold its annual hamfest on the
hardtop area of the Islip Speed-
way, one block south of Exit 43
of the Southern State Parkway,
Islip, New York, beginning at
9:30 am. Main door prize is a fre-
quency counter. Bring your
two-meter gear for frequency,
audio, and deviation checks.
Sellers’ and exhibitors’ spaces
are $3.00 per space. General ad-
mission is $1.50. Ladies and
children under 12 admitted
free. Food and refreshments
will be available. For complete
Information, write Hank Wener
WB2ALW, 53 Sherrard St., East
Hills NY 11577 or phone (516)-
484-4322 or (516)-379-6463 at
night.

WAKEFIELD MA
OCT 21

The annual auction of the
Quannapowltt Radio Associa-
tlon will be held on Saturday,
October 21, 1978, at St.
Joseph's Parish Hall, near the
railroad station in Wakefield,
Massachusetts. The doors
open at 10:00 am and the auc-
tion starts at 10:30. Admission
is free.

WESTBORO MA
OCT 22

The Massachusetts 2-Way
Radio Assoclation is pleased
to announce the ‘“‘Challenger
Road Rally,” to begin October
22nd at 11:01 am, from the
Westmeadow Plaza in West-
boro, Massachusetts. After ap-
proximately two hours of
routing through area towns,
the rally will end at the North-
boro Fish & Game Club in
Northboro MA. The cost will be
$2.00 per person (children
under 12 free) with a maximum
of $5 per car. At least two per-
sons must be in each car, and
all drivers must have a valid
driver's license. This is a car
rally—no blg trucks, motor-
cycles, or racers. If you wish to
participate in something other
than a car, you should call and
make sure it is acceptable.
Trophies will be awarded for

first place team and first place
individual; also for ‘“Last, but
finished” individual. All pre-
registered teams will receive a
participation award. No
dealers. Refreshments will be
available. Trophies are to be
awarded at approximately 3:00
pm. For information, contact
Mass 2-Way Radio Associa-
tion, Challenger Road Rally,
Box 203, Northboro MA 01532,
or call (617)-845-2079.

TAYLOR M|
OCT 22

The Repeater Association of
Downriver Amateur Radio
(RADAR,) is holding its second
annual Swap & Shop on Sun-
day, October 22, 1978, 9:00 am
to 3:00 pm, at Kennedy High
School, Taylor, Michigan. The
school is located on Northline
Rd., east of Telegraph Rd. (U.S.
24). There will be door prizes,
plenty of parking, and food
available. Admission is $2.00.
Talk-in on 147.93/.33, .52, and
.94. For information, contact
RADAR, Inc., PO Box 1023,

Southgate M| 48195.

BILOXI MS
OCT 22

The Gulf Coast Ham/Swap
Fest will be held on Sunday,
October 22, 1978, at the Inter-
national Plaza, which is loated
at the west end of the Biloxi/
Ocean Springs bridge on High-
way 90 in Biloxi, Mlisslssippl.
Tickets are $1.00. Tables are
$2.00. Talk-in on 146.13/.73 and
146.52. Free parking, including
RV's, from 9:00 am on Saturday,
October 21. For information,
advance tickets, and table
reservations, contact Irvin L.
Kelly KSYIN, 116 Wiltshire
Blvd., Biloxi MS 29531.

FORT LAUDERDALE FL
OCT 28-29

The Broward Amateur Radio
Club will hold their Pan-
American Ham Exposition
Jamboree on Saturday and
Sunday, October 28 and 29,
1978, at the National Guard
Armory on State Road 84, two
blocks west of Andrews Ave.,
Fort Lauderdale, Florida. Ac-
tivities include awards, prizes,
and manufacturers’ displays.
Admission is $2.50 advance;
$3.00 at the door. For complete
Information and a floor plan,
contact lan Seidler W4AMRR,
10221 N.W. 36th St., Coral
Springs FL 33065.

PLYMOUTH IN
OCT 29
The Marshall County

Amateur Radio Club will con-
duct its 3rd annual Swap and
Shop Hamfest on Sunday, Oc-
tober 29, 1978, at the Armory at
11th and West Madison Street,
in Plymouth, Indiana. Food ser-
vices will be available and there
will be many door prizes. No

charge for tables and they can
be reserved. Tickets are $2.00.
Doors open to public from 7:00
am to 4:00 pm. For further infor-
mation, contact Melvin Mahler,
PO Box 151, Plymouth IN 46563.

SOUTH GREENSBURG PA
NOV 4

The Foothills Radio Club of
Greensburg will hold its annual
swap-n-shop on Saturday,
November 4, 1978, from noon to
5:00 pm, at St. Bruno’s Church
at the junction of U.S. Rte. 119
and Rte. 819 in South Greens-
burg, Pennsylvania, just off
turnpike exit 8. There will be an
indoor flea market. Talk-in on
.071.67 and .52. For further infor-
mation, contact Melvin Ruble
WA3RVD, Mark Drive, Delmont
PA 15626.

HOUSTON TX
NOV 4.5

The Houston chapter of Ten-
X, S.H.O.T., will hold its second
annual Houston Hambash on
Saturday and Sunday,
November 4 and 5, 1978, at
Spring Creek Park. There will be
a barbecue, soft drinks, beer,
prize drawings, and planned ac-
tivities for all, including the
kids. Full camping facilities, in-
cluding hookups, are available.
All amateurs are invited. For
more information, contact Bob
Libbers WB5FIl, 4034 Jack-
wood, Houston TX 77096.

SAND KEY FL
NOV 25-26

The Florida Gulf Coast
Amateur Radio Council's sec-
ond annual convention will be
held on November 25 and 26,
1978, at the Sheraton Sand Key
Hotel.

LAUREL MD
NOV 26

The Columbia Amateur
Radio Association will hold its
2nd annual hamfest on Sunday,
November 26, 1978, beginning
at 8:00 am, at the Laurel Race
Way, three milles north of
Laurel on Route 1. Admission is
$2.00 and tables are $5.00.
There will be food services,
prizes, and a giant flea market.
Everything is indoors. Talk-in
on 147.735/.135, 146.16/.76,
146.52/.52, and CB channel 1.
For information and reserva-
tions, contact Sue Crawford
N3SC, 6880 Mink Hollow Road,
Highland MD 20777.

OAK PARK Mi
NOV 26

The Oak Park High School
Electronics Club presents the
ninth annual Swap 'N Shop on
Sunday, November 26, 1978, at
Oak Park High School, 13701
Oak Park Blvd., Oak Park,
Michigan 48237. There will be
refreshments and door prizes.
Donation is $1.50. Tables are
$1.00 and $2.00.
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Peter A. Stark K20AW
PO Box 209
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Low-Pass Filter Primer

Ithough my interest in

active low-pass filters
is due mainly to my in-
terest in RTTY, they can be
found in other places as
well —transmitters, speech
amplifiers, synthesizers,
etc. (If you are interested in
active bandpass filters, see
my article in the Septem-
ber, 1977, issue of 73
Magazine. That article also
provides some background
information that is of use
in connection with low-
pass filters.)

An active filter is a filter
which uses an amplifier,
usually an operational
amplifier integrated circuit
such as a 741, in an RC cir-
cuit which achieves the
same performance as
would otherwise require an
LC circuit. As opposed to
the LC filter, an active filter
is usually cheaper to build
since it does not require ex-
pensive and bulky induc-
tors, and is often easier to
design and trim as well. In
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case your knowledge of
filters needs a little
brushing up, the following
discussion will bring you
up to date and introduce
some of the basic concepts
of filters.

Single-Stage Filters

A passive low-pass
filter—that is, one not us-
ing an amplifier—can be
built with either just RC
components or with an LC
circuit. Fig. 1 shows the
diagrams of several such
simple low-pass filters,
while Fig. 2 shows their fre-
quency response. The
simplest is the single-stage
RC filter, Fig. 1(a). Because
it has just one reactive
component, a capacitor, it
is called a one-pole filter.
Its frequency response
curve is the top curve in
Fig. 2.

Looking at the top curve
in Fig. 2, we see that the far
left of it approximates a
straight line, and the far
right of it also is like a
straight line. If we take a
ruler and draw two dashed
lines as shown, continuing
the straight portions of the
curve toward the middle,
they meet at what is called
the cutoff frequency or cor-
ner frequency—this is the
frequency where the two
straight lines meet at a cor-
ner. To keep things simple,
this frequency response
drawing assumes a corner
frequency of 1 Hz, but the

Fig. 1. Some simple passive filters.
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curve would have the same
shape regardless of what
the frequency is. For in-
stance, a 50 Hz filter would
look the same, but all fre-
quency readings shown
along the bottom would be
multiplied by 50.

The plain RC filter’s
response is down 3 dB at
the corner frequency; at
half this frequency it is
down 1 dB, while at twice
that it is down 7 dB. Once it
becomes straight, beyond
4 Hz or so, it continues to
drop 6 dB for every dou-
bling of frequency (this is
called 6 dB per octave),
which is the same as 20 dB
for every decade (a decade
is @ 10 to 1 ratio of frequen-
cy).

When two stages of RC
filtering are put together,
as in Fig. 1(b), they interact
to some extent and pro-
duce strange results. But if
it is done right, or if the two
stages are separated by an
amplifier so the second
does not load down the

output of the first, then the
result is the bottom curve
of Fig. 2. Here the corner
frequency is the same, but
the response at this fre-
quency is down 6 dB, 3 dB
for each stage. It is down 2
dB at half the frequency,
14 dB at twice the frequen-
cy, and it drops at the rate
of 12 dB per octave or 40
dB per decade, exactly
twice the rate for the
single-filter stage. This
filter has two reactive com-
ponents, both capacitors,
and so it is called a two-
pole filter.

Another two-pole filter
is the LC filter of Fig. 1(c)
which has two reactances,
one inductor and one ca-
pacitor. If designed just
right, it, too, has a response
curve like the bottom one
in Fig. 2. But depending on
the Q of the filter—the
amount of resistance in the
circuit introduced by the
LC components—the LC
filter can have other
response curves as well, as
shown in Fig. 3. A lossy cir-
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Fig. 2. Passive filter frequency response.
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Fig. 3. Possible two-pole low-pass filter responses.

cuit with high resistance in
it will have the lowest
curve shown, the same as
that for the two-stage RC
filter. On the other hand, if
the resistance in the circuit
is small, then the low-pass
filter will actually act like a
series resonant circuit
which will peak at the cor-
ner frequency to give a
large peak, as shown by the
top curve. Any of the
curves shown could be
achieved.

To describe the precise
shape of the filter curve,
engineers define some-
thing called the damping
coefficient, signified by the
Greek letter zeta ({). The
top curve, which is com-
pletely undamped and has
alarge peak, has ¢ = 0. The
bottom curve, which is
completely damped so
that it resembles the curve
for RC stages, has { = 1.
(Although Q is not always
used with low-pass filters,
if you know the coil Q at
the corner frequency, then
¢ = 1/2Q gives the damp-
ing coefficient.)

Although the bottom
curve is a typical two-stage
RC filter, you can see that
LC filtering can give a bet-
ter response. The curve for
¢ = 707, for example, is
flatter across the top,
below the cutoff frequen-
cy, and drops off faster
above it. If a slight rise in
the response is allowed,
then { = 5 may be even
better. Ultimately, though,
each of the filters, regard-
less of its ¢, drops down to

the same -40 dB at 10 Hz,
and then continues drop-
ping at the same 12 dB per
octave. The difference be-
tween all of them occurs
only near the corner fre-
quency. The filter whose
top is the straightest
without having an over-
shoot is called the Butter-
worth, another name for it
is maximally flat. It is the
flattest without going
above 0 dB. Its { = 0.707.

Butterworth filters are
nice because, in addition
to their even frequency
response, they are easy to
design and also have a fair-
ly smooth effect on the
phase of signals passing
through them. It is also
possible to design Butter-
worth high-pass and band-
pass filters; see the article
in the September, 1977,
issue of 73 Magazine for in-
structions on how to design
bandpass Butterworth fil-
ters.

Though the two-pole
Butterworth filter response
of Fig. 3(for{ = .707)has a
smooth frequency re-
sponse, it still has a fairly
gradual cutoff near the
cutoff frequency, and it
still drops only at the rate
of 12 dB per octave. But it
is possible to build better
Butterworth filters by com-
bining two or more LC
stages.

Fig. 4 shows how this is
done. If we take one stage
which is fairly highly
damped with { = 0.924
and combine it with a sec-
ond stage which has a peak

10}

RESPONSE {d8)

30

-40}

2 4 o

20} RESULT

\G T
BUTTERWORTH )‘\ \

STAGE I, £°0.383
X _STAGE 2, {+0.924

FREQUENCY

Fig. 4. Making a four-pole Butterworth filter.

(({ =0.383), then we get a
result which is very flat
across the top, drops by 3
dB at the corner frequency,
and continues to drop at
the rate of 24 dB per oc-
tave at high frequencies.
This is the Butterworth
filter shown in Fig. 4 By
combining more stages, we
can get Butterworth filters
having more poles: two
stages give four poles,
three stages give six poles,
and so on. The trick comes
in knowing just what ¢ to
use for each stage. This can
be done graphically or by
using a table. The term
pole is an engineering term
having to do with complex
numbers and values of a
certain term which causes
a circuit equation to “blow
up,” that is, become in-
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finite. The precise meaning
is unimportant, though,
because these poles can be
graphed as in Fig. 5. For a
two-pole filter, for in-
stance, there are two poles,
shown as Xs graphed on a
semicircle. Whatever the
number of poles, they have
to be evenly spaced
around the semicircle, and
the angle between poles
has to be equal to 180°
divided by the number of
poles. In the case of two
poles, this makes them 90°
apart, so that the angle of
the pole on the right-hand
side is 45° above the bot-
tom line. The ¢ is simply
the sine of this angle, and
can be found with any cal-
culator which has a sine
key

Going down in Fig. 5, we

TWo POLE

€ SIN 45°s 707

FOUR POLE

§*SIN 22.5%e 383
€=SIN 67.5%» 924

Six POLE

£ SIN 15%+ 259
= SIN 45°s 707
£* SIN 75°s 966

\

EIGHT POLE

€= SIN 11.25° = 195
€2 SIN 3375% 556
£=SIN 56.25°« B3)
€=SIN 78.75°« 98I

Fig. 5. Pole locations for even numbers of poles.
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Fig. 6. Pole locations for odd numbers of poles.

see that for the four-pole
filter, the poles are 22%
and 67%2 degrees above
the horizontal, so the two
values of ¢ needed are sin
22¥%4° = 0.383, and sin
67Y%2° = 0.924. Keeping in
mind how the poles have to
be located on the circle,
you could draw your own
pole locations for as many
poles as you want. For
every two poles you would
then need one LC circuit.

Although Fig. 5 shows
only even numbers of
poles, it is possible to build
Butterworth filters having
odd numbers of poles. For
instance, a single RC stage
has a single pole, at the
very top of the semicircle
as shown in Fig. 6, at the
top. In this case, the angle
above the horizontal is
90°. A three-pole filter,
shown at the bottom of Fig.
6, would have three poles
still evenly spaced, 60°
apart. The top pole would
be produced by an RC filter
stage, while the other two
poles would be produced
by an LC filter having { =
0.5.

Although these pictures
of poles are interesting and
provide an easy way of re-
membering where they go
and how to calculate the

No. of poles
1.0 (RC)
0.707
0.5

0.383
0.309
0.259
0.223
0.195
0.174
0.156
0.142
0.131

0.924
0.809
0.707
0.623
0.556
0.5

0.454
0.415
0.383

—h
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required value of ¢ for any
desired filter, it is easier to
consult a table like Table 1
for the exact values need-
ed.

So far we have been
discussing only RC and LC
filters. But, as mentioned
before, LC filters are hard
to adjust, expensive, and
often large. Fortunately, an
active filter, using just RC
components plus an opera-
tional amplifier integrated
circuit, can produce the
same response as an LC
filter.

Active Filters

Though there are several
filter circuits which can be
used, that of Fig. 7 is prob-
ably the simplest, using
just one operational ampli-
fier 1C, three resistors, and
two capacitors.

The design procedure is
to start off by picking a
convenient value for
capacitor C2; most audio
designs use values of
perhaps 001 or 0.1 uF.
Next, choose how much
gain {G) you want the filter
to have at dc and low fre-
quencies. Best operation
will occur when G is less
than 10, although it can be
made as high as 100 when
the filter is designed for

Required values of ¢

1.0 (RC)

1.0 (RC)
0.966
0.901
0.831
0.766
0.707
0.655
0.609

1.0 (RC)
0.981
0.940
0.891
0.841
0.793

1.0 (RC)

0.988

0.959 1.0(RC)
0.924 0.991

Table 1. Values of ¢ for Butterworth low-pass filters.

100
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Fig. 7. Diagram of one active low-pass filter stage.

low frequencies and ¢ is
large.

Once C2 and G are
chosen, find the other com-
ponent values from the fol-
lowing equations:

e
&2
¢
R2 = ———
2nfC2
R1 = R2
G
RS m L8
har (G

Although it would cer-
tainly be nice to use the ex-
act calculated values in
building your circuit, such
accuracy is not usually
needed; commercial
values are usually good
enough since the exact
operating frequency or
damping of low-pass filters
is not usually critical.

Nevertheless, if you find
you want to play with the
circuit values a bit after
they are calculated, here
are some hints. Changing
R1, within a fairly large
amount, affects only the
gain, since G = R2/R1. So
making R1 smaller will in-
crease the gain, while mak-
ing it larger will decrease
the gain. But keep the gain
below 10 if { is small.

Sometimes, it may be
handy to change the value
of C1 if it comes out to be
different from what is

S0 ]
L Ol w2v |

% 120K ,] : ?

sek | 39k
INPUT v—'wv—f
/ey

STAGE 1

available. C1 and R3 are
related and can be
changed as long as their
product stays the same. For
instance, if C1is calculated
at 0.02 uF and R3 is 590
Ohms, you could cut C1 by
two to 0.01 uF and double
R3 to 1180 or 1200 Ohms;
the circuit performance
would stay the same, since
dividing one by 2 and
multiplying the other by 2
keeps their product the
same.

When building active
filters, you must use good
components. Do not use
disk capacitors, even for
testing, polystyrene or
polycarbonate capacitors
are best, though plain
tubulars or mylar capaci-
tors will work well, too.
Also use good op amps,
such as the 741, 1458, 5558,
or 747; | have had bad luck
with the LM3900 in some
filters. If you need two or
more op amps for the same
filter, use separate ICs; |
have found some undesir-
able interactions between
two amplifiers in the same
IC when used in high-gain
filters.

A Practical Example

For use as a low-pass
filter for RTTY, | needed a
low-pass filter with a cutoff
frequency of 50 Hz. |
decided | wanted a four-
pole filter which would cut
off rather quickly, so |
went for two active filter
stages, as follows:

°c QUTPUT

STAGE 2

Fig. 8. Complete four-pole low-pass filter.
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Fig. 9. Response of two filter stages.

Stage 1. f = 50 Hz,
desired gain G = 2; from
Table 1 we need { = 383; |
chose C2 = 0.01 uF. From
the equations, | got the

following:

R1 = 60,956 Ohms
R2 = 121,912 Ohms
R3 = 40,637 Ohms
C1 = 0.2045 uF

Since | did not have ex-
actly these values, | let R1
= 56k, R2 = 120k, R3 =
39k, and C1 = 0.22 uF

Stage 2: f = 50 Hgz

desired gain G = 2; from
Table 1 we need { = 0.924;
I chose C2 again at 0.01 uF.
From the equations, | got
the following:
R1 = 147,059 Ohms
R2 = 294,118 Ohms
R3 = 98,039 Ohms
C1 = 0.0351 uF

The values actually used
were 150k for R1, 270k for
R2, 100k for R3, and 0.032
uF for C1(0.022 in parallel
with 0.01). The complete
circuit is shown in Fig. 8

!

L
X

. RESPONSE OF
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COMMERCIAL VALUES
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Fig. 10. Actual low-pass filter response.

The frequency response
calculated for each of the
two stages is shown in Fig.
9. Fig. 10 gives the
theoretical response for
the four-pole Butterworth
filter, along with the fre-
quency response actually
measured on the circuit us-
ing the commercial equiva-
lent values given in Fig. 8.
Although the test equip-
ment was not particularly
fancy —the output above
about 150 Hz was too low
to be measured by my

of experience in supplying top quality antennas to Ham Radio operators at rock

12 EL 2M Beam $56.95
4 EL 6M Beam $45.95
5 EL 6M Beam $49.95

antennas, but with larger loading coil.

6 EL 6M Beam $54.95
3 EL 10M Beam $45.95
4 EL 10M Beam $49.95
FREIGHT PREPAID on 2, 6, and 10M beams shipped to the 48.

ALL BAND VERTICAL ANTENNAS absolutely complete including loading coil.

V40 vertical antenna for 40, 20, 15, 10 and 6 meter bands. Especially suitable for the novice who
operates 40 and 15.
V80 vertical antenna for 80, 40, 20, 15, 10 and 6 meter bands. Used by thousands of
novices, technicians and general license hams.

bottom prices guarantees high quality and low prices to novice and experienced
operator alike.

TWO ELEMENT QUAD with full wavelength driven element and refiector.
All metal construction. Gain is equal to that of a three element beam and
directivity is exceptional. Assembled weight 25Ibs. 10/15/20 quad, totally
complete and ready for simple assembly . . . JUST $59.95.

meter —this shows that the
equations seem to work
Only the gain was slightly
off; theoretical gain should
have been 4 (2 in each
stage), while the total gain
measured only a bit more
than 3. Nevertheless, the
total gain could have been
easily adjusted by chang-
ing the value of R1 in either
stage. In general, the per-
formance of these low-pass
filters is close to what you
would expect from the
equations.

FULL SIZE BEAMS for full size performance. Includes boom, all hardware and gamma match.
5 EL 10M Beam $59.95
3 EL 15M Beam $54.95
4 EL 15M Beam $59.95

JUST $25.95

JUST $27.95
V160 vertical antenna for 160, 80, 40, 20, 15, 10 and 6 meter bands. Same as other vertical

JUST $29.95

How to order: Remit total amount with order. We ship verticals, 2, 6, and 10M beams (except 5 EL 10M Beam)
prepaid to the 48. Other beams and all quads sent freight coltect cheapest way, due to size of package. Check your
local truck lines for estimated freight rates. For fast COD service on all prepaid antennas, call {(305) 573-2080.

For literature, send self-addressed stamped envelope.
Florida residents add 4% sales tax.

GOTHAM, Inc.

2051 N.W. 2nd Avenue Dept. 73
Miami, Florida 33127

VERTICALS SHIPPED
FREIGHT PREPAID

ANYWHERE IN
THE WORLD!
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C. S. Hayek WN3NNY
10106 Colonial Drive
Ellicott City MD 21043

Hello Hamdom!

—a CBer makes the switch

A t the county fair, ama-
teur radio occupied the
esteemed position to the left
of the wheel of fortune and
across the path from the
4-Hers’ prize pigs. | would
never have found it had my
little brother not been pos-
sessed by an unappeasable
longing to feel animal hides.
Having left him in the fresh
air of the swine exhibit, | was
standing outside an antenna-
topped trailer when a gray-
haired man waved to me,
indicating | should come
closer. My interest in elec-
tronics had already sprouted
(manifesting itself in CB and
a room full of construction
projects in constant peril
from my mother’s roving
wastebasket), so | needed
little urging to investigate a
trailer with an antenna. The
gray-haired man ushered me
in. Tables lined the whole
trailer length, supporting a
dozen radios of unfamiliar
origin certainly not john-
son or Lafayette CB trans-
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ceivers. My host introduced
himself as “Bill” and intro-
duced the trailer as the local
ham radio club’s mobile
exhibit.

Ham radio had seemed as
unapproachable to me as
communicating with the
Apollo mission from Houston
Space Center until that night
at the fair. Here sat six men
tuning receivers and trans
mitting to Arizona, Germany,
Texas, and Hawaii. Since this
was my first exposure to ama-
teur radio, the dramatic
demonstration left me in
complete awe and quite dis-
satisfied with the limited
range of CB.

| asked Bill what | must do
for a ham radio license.

“Dave,” he yelled, ‘“can
you come here a minute?”
Dave, a short, plump gentle-
man of about fifty vyears,

strolled over. “This young
man wants to get his ticket.
Are you still giving code
lessons?"’

“Indeed |1 am. You want
to learn the code?”’

My mind answered ‘‘yes”
eight times before | got one
into the air.

“Good. Here's my phone
number. Give me a call when
you're ready to start.”

Saying “thanks,” | hurried
out of the trailer inebriated
with dreams of becoming a
ham and armed with enough
vitality to survive the home-
canned vegetable contest.

Right after the fair, our
family departed for a vaca-
tion in Ocean City MD, so it
wasn’t until two weeks later
that | called Dave. As friendly
as ever, he invited me over
the next night. Code practice
began immediately.

Dave provided me with no
short-cut methods for
learning Morse code no
verbal quizzes, no flash cards,
no sound associations. He
wrote the alphabet with the
dits and dahs to the right, and
| memorized them for my
session the next Tuesday.

From then on, all practicing
dealt strictly with the
straight-keyed oscillator. He
satisfied himself that | knew
all letters by sound, then pro-
ceeded to transmit words. At
a pace of about two hours per
weekly meeting, we gained
ground until speed became
the sole object of our drilling.
Finally, Dave sent for the
FCC Novice exam.

Studying for the Novice
written exam can be done in
two ways: the fundamental
understanding method or the
‘“get me past the written test”
method. | started with lofty
ideals — several books on
electronic theory and a
pamphlet of radio regulations
rested in a convenient spot on
the desk. However, a
week of subjects no less
fascinating than front end
image response, coupled
tuned rf circuits, and screen
modulation sent me searching
for a better attack. Bring on
the ARRL License Manual,
faithful advisor and dog-eared
servant. Memorizing ques-
tions and answers representa-
tive of those on the exam
proved to be a very efficient

way of preparing for the
ordeal.
Dave’s basement shack

seemed ominous on test day.
First, Dave instructed me to
send words from his master
list at approximately five
words per minute to loosen
up. | was particularly careful
with the letter spacing, since
my mentor always stressed its
importance. Next, Dave
warned me to ‘‘get used to his
keying” in order to be well
prepared for the listening
test. After twenty-five five
letter words worth of
‘‘getting used to his keying,"”’
wily Dave announced that |
had passed the code.

The FCC, in addition to
regulating communications,
stretches the patience of
anxious, license-awaiting citi-
zens to unbearable limits. |
spent my fall looking over
(and over . .. ) a copy of CQ
| happened to find in a maga-
zine rack. | hunted ceaselessly
for beams atop houses for the



satisfaction of knowing that
that person belonged to the
select group | might shortly
join. | daydreamed to excess
in school, preferring visions
of how my station would be
arranged to endless analyses
of The Red Badge of
Courage.

A few days before my
October birthday the license
arrived my own callsign,
WN3NNY. Leave it to Dad to
put things in a different per-
spective.

“Well, NINNY,” he ob-

he rig was lying on its

side, obstinately refus-
ing to reveal the cause of my
intermittent audio, when
Teresa came into the room.
“Hi, Daddy,” she said cheer-
fully. “What are you doing?”’

The XYL had warned me
she was at the inquisitive age,
that fathers should avail
themselves with infinite
patience and understanding.
“They're in their formative
years,” were her words. But
patience was a melting virtue;
I'd just spent three hours
searching for some erratic
component or elusive cold
solder joint. “Trying to get
the radio to work,” | replied,
as cheerfully as | could under
the circumstances.

“Boy, there sure are a lot
of wires and things in there!
Is that bionic?”

I had to smile. “No. |
think maybe you’re watching
too much television.”

“No, | don't think so,”
was her very serious reply.
“What's that?’’ she asked,
pointing to the key.

“That’s Daddy’s key."”

“Sure is a funny looking
key. What does it unlock?"’

“It’s not that kind of key.
| use it to send Morse code.
You know, dots and dashes.
That’s called CW. When | get
tired of talking, | use CW
instead of phone.”

“You should tell Mommy
to do that.”

“Why?"

“Well, you always say she
uses the phone too much.
Maybe she could use your
key.”

“Good idea,” | conceded.

served.

The next day, Dad and |
drove to the local amateur
supply shop where | bought
my equipment, an Eico 720
transmitter and Hallicrafters
SX-110 receiver. Stringing the
antenna remained as the last

necessity.
“Bob, the Hayek boy’s in
the backyard throwing a

hammer at the tree.”

“Trying to get rid of the
squirrels that ate their
peaches this summer?”’

“No, it's the oak tree

the one he lost the wrench in
yesterday. | think he's trying
to hang something.”

‘‘He loses any more tools
in the tree and his parents are
going to hang something.”

With my dipole finally
hung high in the backyard
and my radio station as-
sembled on my desk, |
attended to the last-minute
equipment connections —
power plugs in, receive an-
tenna (a long wire) attached,
dipole attached to the trans-
mitter, speaker plugged into

More

the receiver, and key plugged
into the transmitter. Un-
fortunately, the key wan-
dered unrestrained on my
desktop, but | was too anx-
ious to wait to build a heavy
base. The station lit up. The
receiver was receiving! The
transmitter was loading! Hun-
dreds of signals squawked at
me. | answered my first CQ
with a shaky call (my fist was
steady; it was that damned
loose key) and anticipation as
great as if | were about to
talk to Apollo. =

L. Foord VE3FLE
763 Gladstone Dr.
Woodstock, Ontario
Canada N4S 5T1

““Coming Of Age’’

“Want me to tell her?”
“No, it’'s O.K. I'll tell her
later.”

There were a few moments
of thoughtful silence as |
probed and prodded in vain.
“Daddy,” she went on. “I
don’t want to move. We
haven’t lived here very long
and | like it here.”

“We're not moving,” |
protested. ‘“What made you
think something like that?”

“l heard you call your
room a shack, and | thought
since you didn’t like it, you
might want to move again.”

| laughed. *‘That’s just an
expression. All radio opera-
tors call their rooms ‘shacks.’
It doesn’t mean they aren’t
nice rooms."’

“Oh,"” she replied. “And |

heard you tell someone on
the radio that since we moved
here you were disappointed
because there wasn’t much
traffic. | thought you would
like it because it's so easy for
me to cross the street by
myself.”

“Honey, that’s a different
kind of traffic. It means mes-
sages on the radio.”

She gave me a quizzical
glance. “Then we're not
moving?”

“Not a chance.”

“Good. If we're not mov-
ing, when are we going to get
the fireplace?”

“Where did you get that
idea?"”

“l heard you say you had
so many logs you should burn
some of them. So | figured
we’re getting a fireplace.”

“They're a different kind
of log,” | said, feeling des-
peration creeping into my
voice.

‘“Another . . . expression?”’

“Yes, I'm afraid so.”

“Is that like a riddle?”

“Sort of.”

“Guess I'll go play,” she
announced.

“Have fun.”

She paused at the door-
way. “Want to hear a riddle?”

“Sure.”

“What kind of radio would
you eat for dinner?”

“I give up.”

““Ham radio,”’ she said, and
burst into laughter.

| laughed politely and
went back to the rig. That
was when | discovered the
loose microphone cord. ®
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Rejuvenate A Pawnee!

Sherman P. Waniz K4GRT
424 NW Lakeview Drive
Sebring FL 33870

Garold F. Shepherd W4IEV
1803 Prospect Street
Sebring FL 33870

—put it on 2

here must be thou-

sands of HW-20
“Pawnee’” two meter AM
transceivers gathering dust
in active ham shacks
throughout the country. |
can’t conceive of a ham so

affluent—or so unappre-
ciative of mechanical
beauty —that he could
discard his Pawnee ir-
respective of his need for
more space. The Pawnee’s
cool green cover adorned

”
MTG LUG 8 GND

® 6 00

Fig. 1.

by dual tuning dials and
eight chrome-plated
(chrome!) knobs continues
to cry out for recognition,
even after twenty years of
retirement.

It’s little wonder that my
Pawnee caught the eye of
“Shep” Shepherd WJ4IEV
when he visited my shack
to discuss an equipment
trade. He owned a twenty
meter beam that | needed
desperately. | offered my
Pawnee in exchange when
Shep said he’d like to put it
to use on the two meter FM
band.

The look in Shep’s eyes
reassured me that my
Pawnee would be gaining
an appreciative owner. So |
parted with it.

I'm glad | did. Shep
resurrected the old warrior,
gave it a discriminator and
a phase modulator, and is
now using it quite suc-
cessfully to hunt repeater
stations throughout cen-
tral Florida

This article describes
Shep’s modification. Those
of you who were fortunate
enough to have held on to
your HW-20s can make the
simple changes Shep
recommends and experi-
ence the pleasure that
comes with operating a
continuously tunable
receiver and a ten-Watt
“rock-stable’”” vfo-con-



trolled transmitter to sam-
ple the interesting QSOs
that are taking place daily
on numerous repeater sta-
tions Iin your area.

Modifying the Receiver

Test the receiver to be
certain that it is still
operating properly. Tune it
to a station on the air or
tune it to a signal produced
by a signal generator. If
necessary, troubleshoot
and repair the receiver
before you attempt to
modify it and save yourself
at least one headache

In order to make space
for the two new terminal
strips required in the
receiver section, remove
the external speaker phono
jack on the rear apron adja-
cent to tube V6. The wire
leading to this jack may be
clipped near the cable
breakout point or be taped
and tucked out of the way.

Remove the modulation
monitor slide switch and
solder the black wire
leading to pin #1 of the
switch to the headphone
jack pin #3. Remove the
spaghetti-covered lead
that connects pin #2 of the
switch to headphone jack
pin #3. The gray lead that
used to connect to switch
terminal #3 may be either

Heath’s twenty-year-oid two meter AM Pawnee transceiver is just too beautiful to
become a museum piece. It’s easy to recycle it for operation in the two meter FM band.

clipped or tucked out of
the way

Remove the 056 pF
capacitor connected be-
tween pin #1of IF-4
transformer and pin #7 of
V8. Discard this capacitor

Refer to Fig. 1 for a
review of component sym-
bols used by Heath Com-
pany and repeated here to

Parts List

Receiver

diodes, 1N34 or equivalent
resistors, 47k, Ya W
resistor, 20k, Ya W

N =S NNW= =N =

Transmitter
1 tube, 6J6 or 6C4

terminal strips (see note below)

capacitor, 3 pF, 600 V dc, silver mica
capacitor, 39 pF, 600 V dc, silver mica
capacitors, 15 pF, 600 V dc, silver mica
capacitor, 470 pF, disc, 50 V dc¢
capacitor, .0027 uF, disc, 50 V dc

1 tube socket, 7-pin miniature, and shield
2 capacitors, 100 pF, 600 V dc, silver mica
2 capacitors, .02 uF, 500 V dc, disc

2 resistors, 100k, Y4 W
1 resistor, 10k, Y4 W

1 resistor, 1k, Ya W

1 resistor, 4.7k, 1 W

1 choke, rf, 2.5 mH

2 terminal strips (see note below)

Note: Terminal strips may be customized from a package of four
(eight-lug each) strips purchased from Radio Shack (#274-692) and
clipped as in Fig. 2.

—

TO PIN 8-VI3 ( TOPINI

(NEw SOCKET)

TO AUDIO

®

Fig. 2. A package of four terminal strips may be purchased
from Radio Shack (#274-692) and cut with diagonals to
give the above configurations.

106



s -
s pondreemmenaenaes
|8 Zeu 'SE®:
H
&7 |
(R Rt
& | :
‘. . E“:
; VAW
402 333 A J L4
+ L4 ' i |
i

+
g X *INM g’
y&* 7

I ave

arK
"

-: N3a 20K

:

+—y - ——

'

'

L

Hibe L

.

‘ [

: |

HE = =470

'

H

H 1 [
N3a |

5 -pril——p——¢ 3

OOK
’ AN
ve +
|7 6406
220K |
- g == 00
) § wl 4
{
Il
-‘
‘ 3 GaIN
N34 3
2
. A
Y o S -
5

Fig. 3. I-f discriminator and first audio circuitry after modification.

make the modification in-
structions easier to follow.

Remove the lead be-
tween pin #1 of IF-4 and pin
#6 of V6 (note: the diode
section of V6 will no longer
be used).

Remove and discard the
220k resistor connected
between lug #2 of IF-4 and

pin #1 of terminal strip NN.

Remove and discard the
100 pF capacitor con-
nected between lug #2 of
IF-4 and terminal #3 of strip
NN (ground)

Remove the banded end
lead of the diode from lug
#2 of IF-4 and connect this
lead to lug #4 of terminal

strip PP so that it connects
to one end of a 100k
resistor

Remove the lead end of
the 1 meg resistor con-
nected to lug #2 of IF-4 and
bend the resistor back out
of the way. It will be con-
nected later to a pin on a

The phase modulator is installed in the transmitter section shown in the upper left corner.
Components needed to convert the AM detector to a discriminator are installed in the
upper right compartment.
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new terminal strip.

Drill 6/32 screw holes in
the chassis for mounting
terminal strips XX and YY
on the left side and rear
chassis skirts. See Fig. 1 for
locations

Make the following con-
nections inside the receiver
section of the chassis:

Solder one end of a 39 pF
capacitor to terminal #3 of
IF-4

Solder one end of a 3 pF
capacitor to the same (#3)
terminal of IF-4

Solder one end of a wire
about four inches long to
terminal #2 of IF-4

Solder one end of a wire
about four inches long to
terminal #1 of |F-4

Solder one end of a wire
about five inches long to
terminal #1 of strip NN

Mount components on
the new terminal strips XX
and YY as shown in Fig. 2
Mount strips XX and YY as
shown in Fig. 1

Solder the free end of
the 39 pF capacitor to ter-
minal #5 of strip YY

Solder the free end of
the 15 pF capacitor con-
nected to terminal #2 of
strip XX to terminal #5 of
strip YY

Solder the free end of
the 20k resistor from ter-
minal #1 of strip XX to ter-
minal #3 of strip YY.

Solder the free end of
the 3 pF capacitor from pin
#3 of IF-4 to terminal #1 of
strip YY.

Solder the free end of
the 1 meg resistor (which
was earlier disconnected
from lug 2 of IF-4) to ter-
minal #1 of strip YY

Solder the free end of
the wire coming from ter-
minal #1 of strip NN to ter-
minal #1 of strip XX.

Solder the free end of
the wire from pin #2 of IF-4
to terminal #2 of strip XX.

Check to be sure that all
connections to strips XX
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and YY have been sol-
dered.

Caution: Be careful not
to substitute capacitors
larger than 15 pF across the
secondary (pins 1 and 2) of
transformer IF-4, or it will
be impossible to tune the
transformer during align-
ment of the discriminator.

Aligning the Discriminator

To perform the align-
ment, you may use either
the receiver’s S-meter or
you may use a dc vacuum
tube voltmeter (VTVM).
Use of the VTVM is pre-
ferred since small in-
crements of change may
be more readily seen dur-
ing alignment.

If you are using a VTVM,
connect its negative lead
(connect the positive lead
to the chassis) through a
100k resistor to the junc-
tion of three com-
ponents— the diode, the 1
meg resistor, and the 3 pF
capacitor—at terminal #1
of strip YY. This is the avc
voltage which will be of
negative polarity and
about one to two volts
magnitude. Noise should
cause the VTVM to peak at
about 0.2 volts.

If the transceiver were
properly aligned before the
modification project was
begun, you should not
have to adjust any in-
termediate frequency
transformers except IF-4,
which is now the discrimi-
nator transformer. Refer to
Fig. 3.

Allow about 15 minutes
for warm-up of the HW-20.
Tune the transmitter dial to
approximately 147 MHz
and set the “spot” switch
to its “on’” position. With
the avc switch on and the
“squelch” control set fully
counterclockwise, tune the
receiver to the transmit-
ter’s frequency. Adjust the
receiver’s main tuning con-
trol for either maximum
VTVM reading or max-
imum S-meter reading.
(Note: The rf gain control
should be set to its max-
imum clockwise position.)
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Using a slug tuning tool,
adjust the slug nearest the
top of the 1F-4 transformer,
tuning it for maximum
VTVM or S-meter reading.

Push the tuning tool
carefully through the top
slug until it engages the
bottom slug of 1F-4. Slowly
turn this slug in the direc-
tion that gives an increase
in noise output from the
transceiver’s speaker
There should be a buildup
of noise until, suddenly,
the receiver quiets. This
null is very sharp. Adjust
the bottom slug on both
sides of this null until max-
imum quieting is achieved,
then carefully withdraw
the tuning tool from the
transformer.

Turn the “spot” switch
off and the noise should
reappear. Turning the
“spot” switch on and off
should alternately quiet
the receiver and bring up
the noise.

If you can find a strong
two meter FM signal on the
air, it may be advan-
tageous to use it for align-
ment instead of using the
“spot’’ signal. Be sure to
tune the receiver for max-
imum S-meter reading or
maximum VTVM reading
before you adjust the IF-4
slug for a null (full
quieting). If you fail to do
this, maximum S-meter
reading and maximum un-
distorted audio output will
not occur at the same spot.

If the receiver dial needs
calibration or further i-f
alignment, follow instruc-
tions contained in the
Heath manual.

Modifying the Transmitter

As you did with the
receiver, check to be sure
that the transmitter por-
tion of your HW-20 is
operating properly before
you begin this modifica-
tion procedure.

Remove crystal sockets
X1 through X4 from the rear
portion of the chassis.

Remove the wire from
the 100 pF capacitor at the

TO T-3 (BROWN LEAD)

1V

Fig. 4.

crystal selector switch and
bend it back out of the
way. It will be connected
again later.

Remove the crystal
selector switch and its
mounting bracket. Neither

will be used in this
modification.
Using a 5/8" socket

punch, cut a hole in the
chassis in the space that
was formerly occupied by
crystal socket X1. Insert
the tube socket punch
draw-down bolt through
the crystal socket X1 hole
that is located nearest the

selector switch you just
removed.
Mount a seven-pin

miniature tube socket and
shield base in the 5/8”’ hole
next to the filter condenser
can. Position the socket so
that pins 5, 6, and 7 face
the rear apron of the
chassis (see Fig. 4).
Solder the 100 pF
capacitor lead (formerly
attached to the crystal

selector switch) and a four-
inch length of wire to pin
#6 of the new tube socket.

Solder a 1k resistor and a
.02 uF disc capacitor com-
bination to pin #7 of the
tube socket.

Solder a 12-inch length
of wire to pin #4 of the tube
socket. The free end of this
wire will be connected
later to pin #4 of V13

Place a ground lug under
the tube socket mounting
screw and solder it to pin
#3 of the socket.

Solder a four-inch length
of wire to pin #1 of the
socket.

Assemble components
on terminal strip TT as
shown in Fig. 2 and mount
the strip adjacent to the
new tube socket (per Fig.
4). Mount terminal strip
WW under the same
mounting screw used to
secure TT and position it as
shown in Fig. 4.

Solder the wire from
tube socket pin #1 to the
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ungrounded terminal of
strip WW. Also solder a 100
pF capacitor from this
ungrounded terminal to
pin #8 of V13.

Mount rf choke L20 be-
tween the ungrounded lug
of strip WW and the top
terminal of coil L11.

Route the 12-inch long
wire from pin #4 of the new
tube socket along the
chassis apron and solder its
end to pin #4 of V13.

Solder the lead from pin
#6 of the tube socket to ter-
minal #1 of strip TT.

Solder the free end of
the 1k resistor/.02 uF
capacitor combination
connected to pin #7 of the
tube socket to terminal #2
(ground) of strip TT.

Solder the inner con-
ductor of a small shielded
cable or coax cable to ter-

minal #5 of strip TT and
solder the braided shield to
terminal #2 of TT. Route
this cable through the
grommet used to bring the
main harness wiring into
the rf section of the
transmitter. It will be a
close fit so use an awl
(carefully) to aid your
pushing the shielded cable
through the grommet.
Remove the brown lead
from feedthrough FT-14 on
the audio section side (not
the vfo side) of the feed-
through. This brown lead
comes through grommet B
(which is located in the
audio section) from the
modulation transformer.
Solder one end of a 4.7k,
1 W resistor to terminal #4
of the push-pull ""PA”
switch (see Fig. 5). Solder a
wire to this same switch
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terminal #4 and connect it
to feedthrough FT-14 from
which the brown lead was
removed.

Solder the brown wire
from the modulation
transformer to the free end
of the 4.7k resistor. Also
solder the center wire of
the shielded lead coming
from the rf section to this
4.7k resistor lead. Solder
the cable’s shield to the
nearest available ground
lug.

Insert a 6}6 tube in the
new miniature tube socket
and slide a tube shield over
the tube.

Transmitter Alignment and
Audio Adjustment

Turn the transceiver on
and allow it to warm up for
several minutes. Tune the
transmitter dial to 147

MHz. Set the VIVM to
read a negative dc voltage
on its 15-volt range. Con-
nect the negative probe in
series with a 100k resistor
to pin #8 of V13. The
positive probe should be
connected to the chassis.

To better understand
this procedure, refer to Fig.
6 for the following opera-
tions.

Connect the microphone
to the transceiver and press
its push-to-talk switch. (An
alternative to this step is to
slide the “AM-CW"" switch
to its “CW" position.)

Adjust the slug in coil
L10 for maximum indica-
tion on the VTVM.

Release the push-to-talk
switch (or slide the “AM-
CW” switch to its “AM”
position).

Remove the resistor and
negative probe from pin #8
of V13 and attach them to
pin #2 of the same tube
(V13).

Activate the micro-
phone switch (or "AM-CW”’
switch) and tune coil L11
for maximum indication on
the VTVM. Release the
mike switch (or “AM-CW”’
switch).

Switch the VTVM to its
15-volt ac range and attach
the VTVM resistor/probe
combination to terminal #5
of strip TT (audio line com-
ing from the modulation
transformer). Rotate the
modulation level control
located on the rear skirt of
the chassis to its fully
counterclockwise position.

Press the microphone
switch, and, as you talk in a
normal voice into the mike,
advance the modulation
level control clockwise un-
til you get an eight- to ten-
volt indication on the
VTVM. Unless the trans-
ceiver was in need of align-
ment prior to the modifica-
tion, no further adjustment
should now be necessary.
If, however, transmitter
alignment is required, refer
to the HW-20 manual and
proceed as directed.

If another two meter FM
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receiver is available, listen
to your HW-20 as you
touch up the modulation
control to be sure that
overdeviation and distor-
tion do not occur.

Final adjustment of the
modulation level control
can be made on the air as
you are checking the
transceiver’'s operation
while talking to another
station

On-the-Air Operation

It’s a simple matter to
set the transmitter’s fre-
quency for simplex opera-
tion. You merely beat the
transmitter signal against
the incoming signal by
using the "spot” switch
and adjust the transmitter
dial to obtain a zero beat.

If you own a frequency
counter, use it to tune the
transmitter frequency to
“bring up’’ a nearby
repeater. |f you don’t have
a counter, you can get by
very well without it It's
possible to activate most
repeaters merely by tuning
the Pawnee transmitter to
their receive frequencies,
relying solely on the dial
calibration for hitting the

repeater.
If, after you "trip” the
repeater, you receive a

repart that you are slightly
off frequency, adjust the
main transmitter knob to
slide up or down the band
to hit the repeater receive
frequency exactly

A Footnote

with the modification
described above, you can
have a hot transceiver that
is capable of working any
of the thousands of two
meter FM repeaters that
are now operating
throughout the country.

The modified HW-20 is
primarily a rig to be used in
the shack. But, if you
prefer to operate mobile,
the Pawnee’s receiver and
vfo are certainly stable
enough to serve you well in
that capacity.

Shep’s modified Pawnee
has been operated on the
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air in central Florida for
several months and has
proved to be more than
satisfactory. Modulation
reports received thus far
have been flattering. The
10-Watt output has pro-
duced a signal strong
enough to trigger most
repeaters operating within

s

a 100-mile diameter.

If you have an HW-20
occupying shelf space in
your shack, dust it off and
move it into your active
equipment lineup

Just the name ""Pawnee”
conjures up visions of an
American Indian brave
whose territorial domain

LIO
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encompasses the great
hunting ground in the sky
As you will find when you
recycle your Pawnee, it has
much scouting to do
before it is ready to be
placed atop its burial
mound and commended to
the care of the Great Spirits
beyond. B

A close inspection of the compartment in the upper-left quadrant shows the phase
modulator tube socket and two terminal strips that were added to modify the Pawnee

transmitter.
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You have worked hard for you*
money—don’t gamble wher
you buy that next rig, antenna

or even accessories. Contact CGA where they
have been serving the amateur and commercial
market for almost two decades. CGA can offer you
the best prices plus the assurance that they will be
there to back up your purchase with their staff of
experienced LICENSED technicians and a genuine
desire to add your name to their long list of
satisfied customers.

CALL OR WRITE for all your needs to:

G

CEA Electronic Enterprises

Distributors of Commercial and Amateur Radio Equipment

Two locations to serve you better:

22010 5. Wilmingtan Ave., Suite 105 5773 Overland
Carsan, CA 90745 Boise, Idaho 83705
(213) 834-5868 (208) 377-5274
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James E, Seidel WA6FEI
1066 N. Westside St.
Porterville CA 93257

High Seas Adventure
— Ham Style

—part |

Photos by Jules Wenglare W6YO

For Jules Wenglare W6YO, the Yankee Trader, of the
Windjammer Cruises, Miami Beach, Florida, was home for his
10-month around-the-world cruise. The Trader, pictured here
somewhere in the West Indies, stopped at some 53 ports
around the globe on her 30,000-mile search for adventure to
strange and exotic ports of call. For Jules, it could be called a
worldwide D Xpedition.
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o embark on a |0

month around-the-world
cruise to strange and exotic
ports of call is true adventure
in itself. But if you take
amateur radio and put the
two together, you have the
greatest sea experience and
personal search for adventure
ever possible. For one ham,
this rare opportunity is no
longer a dream.

Jules Wenglare W6YO set
sail on February 15, 1977,
from Freeport in the
Bahamas aboard the Yankee
Trader to chase adventure,
explore the wonders of the
world, and operate amateur
radio from the four
corners of the globe. This
voyage visited the ports and
countries of Haiti, Balboa,
C.Z., Ecuador, Galapagos,
Tahiti, Fiji, and American
Samoa, with several stops in
between. The Trader also
docked at Singapore, Mada-
gascar, and South Africa,
some fifty-three ports in all,
before the cruise headed back
to the Bahamas and Jules
took a flight home 1o Cali-
fornia.

Jules met many an ama-
teur radio operator on a face-
toface basis during this trip.
One of those was Father Dave
Reddy CEQAE on Easter
island. If you have read
“Pitcairn Island an inside

look at VR6TC,” which |
wrote for the March, 1977,
issue of 73, you'll know all
about Tom Christian, a direct
descendant of Fletcher
Christian of //MS Bounty
fame. Jules spent almost two
days on Pitcairn with Tom
and his family.

| may be a ham and | may
be a writer, but I’'m not a
magician. So, before | go any
further and you begin to
wonder how | have come up
with so much detail about
this trip, I'll let the cat out of

the bag — right here.
Jules and | know each
other, personally, and we

made prior arrangements for
the writing of this article. |
made several contacts with
him as W6YO/MM and re
ceived several of his letters
from different ports, but the
main system for information
has been through cassette
tapes he made of the trip at
intervals along the way. These
have given me more inter-
esting material than | can
possibly use here. It took
over eighty hours to tran-
scribe twenty-five 90-minute
tapes and eight hours to view
and edit photos from thirty
boxes of color slides. The
results are what you will read
here. | only wish that every-
one could have had the
chance to hear the trip as |



have. [t was most enjoyable.

With a 15 and 20-meter
dipole antenna at about 100
feet, a heavy-duty battery
and charger for emergency
power, his Swan 350, an
Atlas 210X — on loan cour-
tesy of the Atlas people in
Oceanside CA — and every-
thing set up in cabin 25,
stern, portside, Jules and the
Yankee Trader were sailing en
route to their first port of call

Cape Haitien, Haiti, West
Indies.

Jules’s first contact at sea
as W6YO/MM was with a
French station. He said he
worked both Australia and
New Zealand on long path; he
also worked South Africa. He
said he made contact with an
operator aboard a cruise ship
from England that had just
left New Caledonia on her
way to Fiji with 1300 passen-
gers and a crew of 800. That'’s
a lot more than the 50
passengers aboard the Trader.

When the ship arrived at
the rugged north-central coast
of Haiti, it was in a drizzling
rain, and Jules didn’t get to
take the sight-seeing tours he
had planned. However, he did
get to go to an American
religious broadcast station,
4VEH. The transmitters there
were the old vintage type and
air cooled. The station has a
combined power output of
27,000 Watts. One of the
antennas was a two-element
tri-band quad up about
seventy-five feet, fed directly
with large coax.

‘“Cape Haitien,” Jules
wrote, “is where Christopher
Columbus, in the year 1492,
made a landing and lost his
flagship, Santa Marja. The
crew remained ashore, and,
when Columbus came back
the following year to pick
them up, there was no sign of
their existence. This was
when the Indians were
cannibalistic.”

Jules did get to see some
of the city, and on the last
evening in port he took in a
voodoo dance. ‘‘The per-
former danced around on
broken glass bottles, fire
ashes, and set torches of
flame against his head and

body. Of course,” Jules men-
tioned, '‘he had drunk some
potent alcohol before per-
forming. From our inside-the-
ring view, we could really
smell it.”

The ship sailed on Mon-
day, the 21st, to Port-au-
Prince, the capital of Haiti.
Upon arrival, Jules mentioned
seeing two 400-foot towers
which he believes were part
of the U.S. Marine station of
long ago. The antenna was of
the cage type and the end
insulator near the
ground was about seven or
eight feet long with corona
rings eighteen inches in
diameter. Jules said he used
to work HH7C of the Marines
here in the 30s and relayed

messages to his home in
Pennsylvania.

Jules viewed the Presi-
dent’s Palace, downtown,

where there bristled the latest
looking towers and antennas
of an elaborate communica-
tions system. The government
buildings were very im-
pressive — all white with gold
domes.
Since
operate

U.S. hams can’t
amateur radio in
most foreign ports, Jules
always welcomed getting
back to sea. While en route to
Martinique Island, it was
radio time, again. He worked
Archie K4IBO in Miami,
where he had stayed a couple
of weeks before this trip
began. He also worked VK
land and two Israeli stations
along with some stateside
contacts. It’s amazing what a
simple dipole can really do.

Jules made contact with
Austin VP2DA]. “He spoke
perfect English,” Jules stated.
“There were five visitors in
the cabin and Austin really
did an excellent job of de-
scribing the island of
Dominica. The QSO lasted
over an hour.”

The Trader sailed “about
twelve to fifteen miles north
of Aves island, a tiny island
about 300 by 50 yards and
eight feet high, where, in
August of 1958, |, along with
Danny Weil of the famous
Yasme DXpedition and two
YV hams stayed one week to

This is Trans World Radio, a religious shortwave broadcast
station on Bonaire Island. Jjules’s interest in broadcasting is
due to his association with the Voice of America in Delano,
California. He was employed at the VOA prior to his
retirement. Jules spent many hours at TWR viewing the

transmitter setup.

activate YVQAB. It was some
experience for me,” Jules
wrote, “sailing there and back
for one week from St
Thomas in the Virgin Islands
where Dick KV4AA was
directing the Yasme original
operations."

After almost a thousand
miles of sailing across the
Caribbean Sea, the Trader
dropped anchor at Fort-de-
France, Martinique, next to
the Yankee Clipper, another
Windjammer cruise ship.
Within a short time, the
Trader was placed in drydock
for standard procedure certi-

fication and repairs. They had
planned on doing this later in
Singapore but decided to stop
here instead. The workers
here arc welded dozens of
zinc plates to the ship’s hul
to prevent electrolysis from
eating holes in her.

When the ship arrived
here, Jules had made 140
contacts with all continents,
eight long-path contacts into
VK and ZL land, and some
thirty phone patches for
passengers aboard ship. Since
he couldn’t operate in port,
he spent a lot of time work-
ing on the antenna system.

The Trader as she journeys through one of the many locks in
the Panama Canal. There are six locks that either raise or lower
a ship as it travels nearly 50 miles in 10 hours from the
Atlantic Ocean to the Pacific. Jules stated, ‘It was an
interesting and scenic trip."”’
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Father Dave Reddy CEQAE on Easter Island. Father Dave (as
he prefers to be called)isa member of the Al Operator’s Club
and the holder of the Eagle Scout Award. He is world
renowned and sought after as a ham operator. Father Dave is
the pastor of Santa Cruz Church on Easter Island.

jules had previously made
up everything for a rotatable
two-element quad, but it
didn’t get installed. It rained
too much and he didn’t like
the idea of hanging from a
bosun’s chair for such a diffi-
cult installation. He did, how-
ever, put up an antenna on
top of the 135-foot foremast
— a touchy situation at that
height swinging from that
bosun’s chair. He said there
were two confident people
handling the control ropes
from the bottom. Jules said,
“It was an exhausting job to
install the antenna, connec-
tions, and coax."”

After a week in port, the
ship set sail for Bequia, a
small British island. He re-
ported seeing several beauti-
ful sailing yachts here in the
harbor from ali over the
world. And, for the first time
in ten years, he went snorkel-
ing. “The visibility wasn’t too
good,” Jules said. ‘“The view
under water was a little dis-
appointing.”

It rained the following
day, and he didn’t go any-
place. He did report meeting
a retired California school
teacher who was on a scholar-
ship tour. She was a ham but
didn’t mention the call. The
rig she had with her had gone
out, so Jules took some
messages and later relayed
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them back to relatives in the
States advising them that
everything was alright and she
was trying to get the equip-
ment repaired.

The stops at some of the
ports visited were of short
duration and very little
occurred in Jules's reporting.
After leaving Bequia, he
handled some phone patches
and did some remodeling of
the equipment shelves.

There are double bunks in
cabin 25. Jules slept on the
bottom and used the upper as
a storage area for some extra
gear and baggage. He bought
a small folding chair in
Florida to use at his operating
table. He said the ‘small
trickle battery charger wasn’t
keeping the battery up
enough. To make matters
worse, the alarm clock he
bought for the trip lasted two
days.

Bonaire is about 150 miles
off the coast of Venezuela,
slightly northwest of Caracas.
This was the last stop for the
Trader before heading for the
Canal Zone. While eating
lunch here aboard ship, Jules
had a visit from an engineer
and his two sons from Trans

World Radio, a religious
shortwave station on the
island. The engineer was

Chuck PJ4CR. They were
given a tour of the ship and

the radio shack. A little later,
two more hams and their
families came aboard and re-
ceived the guided tour.

Jules took a tour, also. His
went to Trans World Radio.
He said it was quite impres-
sive with its 550-foot towers
with changeable direction
capability. The full power
capacity of the station is 3
megawatts. They rewind their
own transformers here, asit’s
cheaper than buying new
ones. They also have their
own riggers who climb these
huge towers every week,
apparently for inspection.
Jules said he spent a great
deal of time at the station.

Jules’s fascination with
broadcast stations is attrib-
uted to his association with
the Voice of America in
Delano, GCalifornia. He was
employed there for about
nine years before retiring in
December of 1976. | took a
tour of that station and can
say that it was fascinating to
see the setup for each individ-
ual transmitter and the anten-
na systems used. Modulation
transformers that stood six
feet tall, tubes that were
rated at 100,000 Watts, and
miles of copper tubing for the
antenna transmission lines. It
is also of interest that about
half the employees at the
VOA are hams.

After leaving Bonaire,
Jules handled several phone
patches for some of the pas
sengers. ‘‘For one person, |
made six different efforts at
six different locations with-
out any answer by phone. It
was disappointing that he
couldn’t find anyone at home
for those numbers."’

Jules had been at sea for
one month now as they
headed for Cristobal, Canal
Zone. He worked Hal KZ5HP
and told him that the Trader
would be arriving in several
hours. When it did arrive, he
met Hal and his XYL, Norma.

Jules went to the U.S. post
office and made arrangements
to pick up mail for Pitcairn
Island. A month before,
another ship had picked up
over two dozen bags for the
island. This time there were

only two about fifty
pounds. In addition to this
mail, the T7rader had some
freight aboard for Pitcairn.

Before the Trader sailed
through the Canal itself, Jules
took a train ride along the
Panama Canal and through
the jungle. He stopped at
Fort Clayton for a visit but
gave no details.

While going through the
Panama Canal, the passengers,
and any person within several
miles, received quite an enter-
taining surprise. Jules men-
tioned that four or five C-130
planes dropped hundreds of
paratroopers from their
bellies. The sky was filled
with descending white para-
chutes. It was a very unusuatl
treat.

After going through the
three stages of Gatun Locks,
the ship had been elevated to
Gatun Lake, 85 feet above
sea level. About thirty miles
across the lake, Pedro Migual
and two Miraflores Locks
lowered the Trader back
down to sea level. The trip
from the Atlantic to the
Pacific Ocean took about 10
hours. Jules stated, “It was an
interesting and scenic trip.”

When the T7rader docked
at Balboa, C.Z., some of the
passengers had a desire for —
ice cream? Yes, homemade
ice cream. They pooled some
money and — you guessed it

jules was elected to go
after the ingredients.

He said he couldn’t locate
case lots of powdered milk so
he bought six large boxes of
KLIM (KLIM is milk spelled
batkwards). He said he re-
members buying KLIM in
Turkey back in the 1940s. He
also bought some pure
Hershey chocolate for the
topping along with the re
maining ingredients and two
ice cream mixers. It took a
couple of hours to locate all
the items needed, and the
taxi bill alone came to $12.
About 10 pm that night,
aboard the Trader, the
passengers ate homemade ice
cream. “It was a little bit
soft,” Jules commented, “but
good.”

While in port, Jules did



M41

Get into “220” Mobile
the Easy Way with Midland

Midland has a pair of proven performers, crystal controlled or
PL.L. synthesized ... bcth designed to be easy on the pocketbook

To start with, here's Midland’s Model 13-509.
It's a compact, rugged mobile with capacity
for 12 crystal-controlled channels, The “509"
transmits with 10-watt or 1-watt output. Its re-
ceiver has a dual gate MOS FET front end
with hi-Q resonator and ceramic filters. There
are SWR and polarity protection circuits,
internal DC filtering and electronic switching.
With its jack for optional tone burst and dis-
criminator meter, the “509” has even been
the basis for many repeaters.

Midland's choice alternative in “220" is PL.L.
synthesized Model 13-513. Here's advanced
design with moduler-construction and digital
frequency readout. It's programmed for 500

frequencies between 220 and 225 MHz, with a
5 KHz shift up giving 500 more ... and 4
offsets are available for repeater use. The re-
ceiver has a multiple FET front end with
monolithic crystal and ceramic filters. The
transmitter switches for 20-watt, 10-watt or
2-watt output. With automatic SWR and polar-
ity protection, internal DC filtering, electronic
switching and a jack for tone burst and dis-
criminator meter, the “513” is a very desirable
“220" mobile . . . or base.

Pair either of Midland’'s “220" mobiles with
Midland’s trunk / roof mount or magnet mount

antennas (Models 18-950 and 18-951) for
top-notch performance on the band.

““‘é””’ IDLAND

INTERNATIONAL

For more about Midland “220" Mobile, write: Midland Amateur,
PO. Box 1903, Kansas City, Missouri 64141
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some more antenna work. He
cut down one antenna and
put up another one for 15
meters at the 135-foot height.
He was up there for almost
three hours. The next day, he
went up for another three
hours to complete the in-
stallation. The first 15 meter
antenna didn't want to
cooperate on the swr. No
matter what he did to it, the
swr wouldn’t come down
below a 5 to 1 reading. He
said the steel ship must have
something to do with the
problem. On 20, the swr is 1
to 1.2 and real hot.

Before the ship left, he
met Ernst KZSEK, a doctor
who works for the U.S.
Public Health Service. Jules
went to his home, met his
XYL, and saw the ham room.

After leaving Balboa, Jules
made his first 15 meter con-
tact of the trip. He was
tuning up the rig when John
W6UZ broke in and said, ‘‘Is
that you, Jules?”” John and
Jules are very good friends
and have been meeting on 20
almost every day. John is
with the VOA in Delano.

Later that evening, contact
was made with Bud HC8GI
on Galapagos Island. Jules
told him that some of the
passengers, including himself,
were going to make a special
trip there by charter plane
from Ecuador since the
Trader wasn't scheduled to
stop at the island. Jules made
several other contacts, then
ran a few more phone patches.

Apparently it is a custom
to celebrate or have a party
when a ship crosses the
equator. The 7Trader was no
exception, and it must have
been one of the most exciting
times Jules had. He was
laughing so hard when he
recorded the details that |
couldn’t get enough informa-
tion to put down. | do know
that everyone was dressed up
in an unusual fashion and a
couple of the passengers had
mop heads for wigs. Jules
acted as a surgeon and, from
what | understand, was the
life of the whole thing.

Guayaquil (pronounced
Y-Keil), Ecuador, is just
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below the equator and inland
about forty miles. When the
ship arrived, Jules learned
that someone was looking for
him on the pier. It was Ray
HC2)X and his XYL, Helen
HC2HV. After a very nice
conversation, the hospitality
of these two amateur radio
operators was graciously
extended to Jules and seven
other passengers. They all
how, | don't know — piled
into Ray’s car and for the
next two hours were given
the grand tour of the city of
Guayaquil. They went every-
place, with a few stops to get
out and stretch their legs.
With four people in the front
and six in the back, ! think
some laps must have been a
little tired.

That evening, after the
excursion around town, Ray
and Helen further demon-
strated the hospitality so
often found in the ham
fraternity with an invitation
to dinner. Jules went to their
beautiful penthouse-type
apartment. ‘It was absolutely
elaborate,” Jules said, *“and
the dinner was exquisite.” He
said it was one of the best-
served and most enjoyable
dinners he had ever eaten.

The Galapagos island
group is 650 miles west of
Ecuador and was once known
as the *“Enchanted Isles.”
Galapago is, of course,
Spanish for tortoise. The
Galapagos turtles on the
island grow as large as five
hundred pounds. The iguana,
a lizard, sometimes up to four
feet long, is the most fan-
tastic of all the animals on
this 15 island group. On
Tuesday, March 29, Jules and
several other people left by
plane from Ecuador and,
within two and one half
hours, landed on Santa Cruz
in the Galapagos Islands.

Aboard a 45foot ketch
called the Su/iday, they took
a tour of several of the islands
over the next few days. On
one, Jules said, **Some of the
seals wouldn’t let the people
pass on the path, so everyone
had to go around them. There
were at least 100 seals and
numerous iguanas. A bull seal

held everyone at bay and
even chased some of the
party.’”’ Jules mentioned that
he was one of the first to get
by the big bull seal and one
of the men that followed
came very close to getting
caught by a pair of unwel-
coming jaws.

Jules described one of the
islands as having pink sand.
He said it was almost as fine
as talcum powder. If you got
it in your hair while swim-
ming, it was very hard to get
out. On yet another island, he
went snorkeling again. It
must have been the fact that
one could see up to 150 feet
deep that persuaded him to
go. He said everyone else
refused — there were sharks
in the area. After seeing the
movie faws, | wouldn’t have
even stuck my big toe in that
water.

Jules met Rolf HC8WW on
Floreana. Rolf was born there
in the Galapagos lslands. “‘A
real nice fellow,” Jules said,
““‘who could really talk
radio.”

When they arrived at Santa
Cruz, Jules went to the
Darwin Research Station. He
visited the pens where some
of the large turtles are kept.
These turtles are so big that a
child can sit on one of their
backs and take a nice ride.

He met and went to the

home of Forrest HC8FN and
spent a lot of time with him.
Jules mentioned that he had a
very unusual antenna. It was
a three-element beam, but the
center element was used for
40 meters. Jules also met Bud
HC8G! and his XYL, Doris.
He gave Bud 200 feet of coax
that Hal KZS5HP had given
him to deliver.

There was a lot more
activity enjoyed on Galapagos
than what Jules mentioned.
He tried to cover the high-
lights of interest without
going into a lot of detail
about everything he did. This
was also true in recording
information at other Trader
ports of call.

When Jules returned to
Ecuador, Ray and Helen were
there to meet him. They
spent several hours aboard
the Trader to see the ship and
visit with him.

During this tape, Jules said
that it's nice that, when you
meet hams in person, they
turn out like they have been
on the air. On the air, it's
easy to make friends, but, in
person, it’s sometimes a dif-
ferent thing. So far, everyone
has proven that hams can be
wonderful people in person,
also.

The Trader set sail from
Ecuador for a 10-day voyage
to Easter Island. Jules made
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Jules Wenglare W6YO and Father Dave Reddy CEQAE
standing beside one of nearly a thousand solid rock carvings on
Easter Island. Although some of these stone head carvings are
nearly 50 feet high, the average is about like this one — 20 feet

tall.



Easter Island, a 64-square-mile dot of land where mysterious
goliath monuments stand as silent survivors of a lost culture.
Their distant past has puzzled scientists for generations. The
solid volcanic rock used was provided from the wolcano
Raraku. Monuments weighing up to 90 tons were chipped
from soft stone and carried up to 10 miles away where they
were placed in various locations.

contact with Tom Christian
VR6TC on Pitcairn, and they
talked about his forthcoming
visit there. While Jules was
recording this, he stated:
“Yesterday | made contact
with Father Dave CEQAE.
Oh, 1 should be looking for
him now, it’s schedule time.”
(Click) Five seconds later,
Jules said he made contact
and they talked for quite
some time. (The actual time
lapse from his schedule with
CEQAE and his return to the
recorder was two days.)

Jules said that he really
had a chance to work a lot of
stations during this long trip.

The band openings were
tremendous with contacts
into Iran, India, and the

Philippines, to mention a few.
Each day, he would check
into the South Pacific MM
Net and report the ship’s
position. He also ran a lot of
phone patches.

if you work a rig long
enough, something is bound
to lrappen. It did. The power
supply went out. Jules said
that the problem was in the
bridge rectifier circuit and
was quickly repaired.

Jules was going to do some
more antenna work at sea
while the ship had good
smooth sailing weather. He

got up to the 50-foot height
and learned that it was too
rough up there to work. He
was being tossed around too
much and had to come down
and wait until the ship was in
port. | guess the mast acted
like a bullwhip even though
the ship itself was seemingly
smooth.

The food aboard the
Trader, )ules says, was very
good. But, with a million
square miles of ocean to fish
in, why not use it? One of the
passengers caught a 10-pound
tuna that took more than a
half hour to land. The ship
was sailing at about 11 knots
and the pull was very heavy.
It's a miracle he got it aboard.
“He really worked up a sweat
catching that one,” Jules said.

Jules also mentioned that
some of the passengers saw
dolphins chasing a school of
flying fish. | would have en-
joyed seeing that myself.

Some 6,175 miles into this
around-the-world cruise, the
Trader dropped anchor in
Hanga Roa (Cook Bay),
Easter Island. One of the first
persons Jules met after going
ashore was Father Dave
Reddy CEQAE.

Jules visited the church
and then went to Father
Dave’s home. That evening,

they went on the air but
made only a few contacts.
The rig had developed a few
problems: no drive, no out-
put.

The following day, Jules
toured the island and saw
many of the huge stone head
carvings which ancient
Polynesian artisans carved
from volcanic rock. These
purse-lipped statues, number-
ing close to a thousand, are
scattered around the perim-
eter of the island in shrines.
The tallest figure is some-
where around 50 feet tall; the
average height is about 20
feet. Jules said it was ‘‘very
impressive seeing these
statues scattered about the
fields for miles. It was a sight
to see.”

Jules went right up on top
of the rim of one of the
extinct volcanos with Father
Dave. They also took a dip in
the ocean during the tour.
Jules mentioned that, while
they were swimming, sand
blew all over his camera on
the beach. He later cleaned it
out but said the shutter
would stick sometimes.
(Unfortunately some of his
pictures taken from this
island stop to other locations
were blank. The shutter still
sticks about every third
photo.)

Jules tried to locate the
problem in Father Dave’s rig
but had no success. They
went aboard the Trader and
listened for a W6 but had no
success on 20 meters. On 15,
at least a dozen calls were
made for southern California.
Finally, contact was made. A
message was given to the
other operator and a phone
call was made. Shortly, word
came back: The Atlas Com-
pany hereby grants per-
mission to leave the Atlas
210X on loan to Jules with
Father Dave.

When Jules and Father
Dave got back on shore, the
first thing they did was get
that rig hooked up. It was
hamming time. They made
many contacts that after-
noon, thanks to Atlas and to
Jules for his consideration
and thoughtfulness.

The departure time on
Easter Island had arrived, and
the ship was barely under
way when Jules got on the
air. Most of the contacts were
stateside. He worked some
foreign countries and that
evening worked Father Dave,
only a few hours after leaving
his home.

Aboard the Trader, there
is a small newsletter printed
about the various stops the
ship makes called the Trader
Tales. Copies are sent out by
some of the passengers like
letters. In the one detailing
the Easter Island visit, Jules
wrote the following, with the
heading ‘‘He Who Stands Tall
On Easter Island”: “The
mysterious race which carved
the hundreds of twenty-foot
statues on Easter Island
looked up to their statues.
Today’s population of 2000
looks up to and depends on
Father Dave Reddy, not only
in religion, but because of his
ham radio station CEQAE,
which is world renowned and
sought after.

“Father Dave himself is a
tall, impressive, jovial person
and devoted to his church
work and his hobby, which
helps keep people on the
island and amateur radio
operators around the world
happy.”

Not too long after the
Trader left Easter Island, |
made contact not only with
W6YQO/MM3, but also with
Father Dave CEQAE, both at
the same time. It was one of
those things we would like to
have happen, but it usually
doesn’t. This time it did. We
had a very enjoyable three-
way QSO.

Jules made contact with
Tom Christian VR6TC on
Pitcairn, the island the ship
was now heading for. They
discussed the weather and the
possibility of not being able
to stop there. If the small
storm raging at Pitcairn didn’t
subside soon, the Trader
might not be able to stop.

In the March article about
Pitcairn Island and VR6TC, |
noted that Bounty Bay was
the only entrance and exit
from the island. It is, by
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world standards, not big
enough to even be called a
bay. A small indentation in
the sheer cliffs has enabled
these people to launch their
longboats and go out to wait-
ing ships. A ship cannot go in.
If the weather is too severe,
the longboats do not go out.
The Pitcairners and the
passengers aboard the Trader
were hoping the weather
would change from bad to
favorable. The Trader was
due to arrive in less than two

days.

The weather did change.
This, to Jules, would be one
of the most memorable ex-
periences in his life: a face-to-
face QSO with one of the
most sought-after contacts in
amateur radio Tom
Christian VR6TC, great-great-
great-grandson of Fletcher
Christian of HMS Bounty
fame.

Jules not only met Tom,
his wife Betty, and their
family, but also the OM of

Pitcairn himself, Andrew
Young VR6AY. He also oper-
ated there as W6YO/VR6.
Two days after leaving the
island, the ship ran into a
severe storm and several hams
combined forces to provide
weather data in order to aid a
change in course.

Later in Tahiti, Cook,
American Samoa, Fiji, and
even Australia, Jules met

some more fabulous people in
amateur radio. He even saw
what is possibly the world’s

largest great circle map. He
also had something unusual
happen to him in the jungle
on Bora Bora.

Due to the type of trip
Jules was taking, the number
of stops made, and the adven-
tures which unfolded as each
day passed, you will have to
wait to see and read about
these in the next article in
this series. It will be as inter-
esting as what you have al-
ready read, perhaps even
more so. @

from page 58

keel. The lineup of letters lam-
basting you for publishing
materials related to fighting
fire with fire is a display of
distorted self-righteous in-
dignation, and your very will-
ingness to publish these let-
ters shows your liberality even
better than it exposes the
dangerous mentalities of the
writers.

Let me close by congratu-
lating you not only on the fine
publication you Issue, but also
on your exercise of the finest
princlples of journalism in a
free society. Many times the
best journalism is that which
most people would turn their
eyes from, but we've got to
keep at it if we're to have hope
for our society.

Harry Church WOKXP
Dickinson ND

LAW CHANGING

Man, it finally came! | re-
ceived the July Issue of 73 and
was intrigued by all those let-
ters against WA4WDL'’s article
in regard to hamming on the
police radar frequencies. | was
not upset by any of them.

When the 55 mph speed limit
went into effect, no one asked
the public—it was just done.
When those who knew sent our
young to die in places they
couldn't pronounce, it was just
done! And so now we get
radar. Under the guise of pro-
tecting us from ourselves, we
get irradiated from those who
protect.
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How naive most of those let-
ters sound when reread with an
open mind. If we were to sug-
gest righting a (by vote) wrong,
then it could be done. Remem-
ber we tried that during Viet-
nam. We elected our hero, and
more died. Now he is taking
credit. We did that twice!

Corporations use the law to
break the law; the FCC
changed CB rules because the
law was broken so frequently.
Changing the law sometimes
requires breaking the law, but
rights of property and person
prevail. We should all be a bit
perturbed at our status as
sheep off to slaughter.

Independent thinking is
dangerous. it makes those who
can’t think that way nervous. It
becomes a threat. Thanks,
Wayne. At times | get disap-
pointed in 73, but then again
we all have our ups and downs.
Encouraging it is to see more
than just the shirt and tie
philosophy, for the world ain't
just so, and baby, neither is
ham radio.

Jozef Boniakowski WB2MIC

Neptune NJ

MICROWAVE LIBRARY

With the increase in interest
in microwave communications
(MWC), | suggest that a
microwave communications in-
formation exchange shouid be
started to collect and distri-
bute MWC information.

For those persons who are
interested in the exchange, |
will send a list of available ar-
ticles and the names and ad-

dresses of the persons who
have written articles and are in-
terested in MWC. This list can
be had for an SASE and will be
updated every two months. If
you wish to have the list sent to
you for, say, the next 10
months, just send along 5
SASEs. Then | will notify you
when your SASEs are about to
run out.

| will also compile a library
of MWC data that you, the
users of this service, will help
compile. You can find the infor-
mation in books, magazines,
and newspapers. If you wish to
send in information that you
find, send a good photocopy
that can be photocopied at a
later time for others.

The price of photocopying
will be 15¢ for one page or two
for a quarter. The price of the
articles will be included in the
update list which will be sent
every two months.

Be sure to include an SASE if
you want a reply and if you
want to get further updated
lists. Don’t forget to include as
many SASEs as you want. Do
not forget to send any MWC
data that you may have.

Garold C. Casler
RR #1
Chatfield MN 55923

THE AWAKENING

| read with great interest the
letter from WD4BFD in the
June issue of 73, and it brought
back more memories about my
early days as a ham than | care
to remember. | got my Novice
license about 12 years ago as a
young teenager, back when It
was fashionable to be loyal to
the ARRL. | cursed you like the
Red Baron and branded you a
“radical,” Wayne, because of
your constant criticism of the
beloved ARRL. At the time, |
wouldn't even buy 73 Magazine
because of your attitude
towards the ARRL. As the
years passed on, though, |

began to notice that when the
hams had a problem, almost
without fail the League would
turn its back on the ham (i.e, a
ham involved with the FCC and
one of his neighbors in a TVI
battie). After awhile, it became
evident that the League was
glad to take our money and
forget us. Unfortunately, |
guess this Is a lesson in life
that most new hams must
learn for themselves.

The fact that they sold us
out at the 1971 ITU, as they
probably will next year, and
now the ‘“blackmail’’ or
whatever, should be enough to
wake up even the staunchest
supporter of the ARRL. It is
perfectly OK for the ARRL to
spend hundreds of thousands
of dollars for that pretty new
Headquarters Building so that
the honchos can be comfy, but
then the League cries that it is
too poor to support some of
our more prominent hams for
trips abroad to try and save us
at the 1979 ITU. Newcomers
should search the record
books and find the last time
that the ARRL did something
really substantial for the ham
community.

Wayne, | apologize for the
years that | branded you a
radical, and now | want to
thank you for being honest
enough to tell us what the
League does when they get
behind closed doors. | hope
that in time WD4BFD and
others like him will realize that
all we get from the ARRL is a
con job, and a tighter fitting
noose with each passing ITU.
Personally, | think the noose
they have us wearing now is ex-
actly 237,247.27 MHz too tight.

Dave Allen WB4IAG
APO New York

SKIN DISEASE

| am writing this letter to pro-

Continued on page 160



Clegg is
Transceiver Headquarters !

Who was it that said “There’s nothing new under the sun?” He was wrong! There now is a generation of truly
new concepts in Ham Transceivers. Any one of the rigs shown here has features and performance that never
before were available. Regardiess of what transceiver you currently own, we contend that replacement with any
one of these three will increase your station performance. Each of the three has unique features. The only
question is “which best suits your personal operating requirements?” Let us help you decide!

Drake’s "7 SYSTEM” incorporates more innovative technical advances
than any product we have seen in many years. Receiver dynamic range
exceeds that of all others. If your QTH is in KW alley you'll experience a
substantial relief from overload. If you've worried about changes in our
bands after the WARC assemblage—the TR-7 can dispell your fears
because it accommodates any future possible band relocations and
new allocations. The frequency stability of Drake$ “full-synthesis” and
the large brilliant digital display add to the delight of any TR-7 owner.
Space here Is inadequate to define the numerous design and
operational features of this superb transceiver. Call us for descriptive
literature; better yet, drop by and try one in our demonstration room.

You'll discover—as we have—that Drake has created a real winner.
One that the others will be hard pressed to equal for years to come.
And if you prefer to operate with “separates” the forthcoming R7
Receiver gives you the performance of “twins” plus the convenience of
a full performance transceiver for traveling or in the mobile.

YAESU's FT901 system. If you're looking for a transceiver that not only
outperforms others on any band from 160 through 10 meters but also
has a single-:matching accessory to conveniently and efficiently cover 6,
2 and 3/4 meter bands, the 901 is itl Even if the VHF and UHF
transverter doesn't interest you now, it surely will as OSCAR satellites
become the way of life in the next few years. Of all the transceivers
we've tested (both on the air and in the 1ab) none offers the superb
control of receiver selectivity offered by YAESUS Variable Selectivity and
Notch Filter. And if you work CW, the Tuneable Audio filter will delight
you. Nor have we found another Speech Processor system that sounds
as good while doing so much for signal punch as that on the 901. Add
to this such features as a built in keyer plus both FM and AM detectors.
Watch for a gigantic increase in membership in the Fox Tango Club
when the gang discovers this great new transceiver.

Watch for YAESUS new matching SCOPE with “panoramic” display
and the new synthesized external VFO accessories.

ICOM’s IC-701 has to rank very high on our list of best available
transceivers. Most of its great features aren’t immediately apparent
when you first take it out of the box. In fact, after you operate it for a
week you'll still be finding new things to like about this all solid state,
sophisticated unit. The operating flexibility provided by the dual VFO
feature appeals to everyone here at Clegg. Its the first unit that makes
no compromise as a fixed station and yet so conveniently mounts in
virtually any compact mobile. If you hop from band to band—or chase
DX around any single band you'll love its frequency agility and large

¥ bright frequency display.
‘ I Also available is the matching IC-211 with all mode coverage of 2
ICOM IC-701 meters.

Whatever your needs in Transceivers, Amplifiers, Antennas, Keyers, Station Accessories, etc., call Clegg Toll Free
1-{800)-233-0250; in Pennsylvania call collect—717-299-7221
or write today for our latest catalog!

Communications Comp. c3
1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601
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NSTANT SOFTWARE:

*lMPnior TR

® SPACE TREK 11 by KB1 (for the TRS80TM)

Ttus Space Trek game will challenge the mos) skillful and carelul
player. As commander of the Enterprise, you must detend the
gataxy against enemy Klingon warships using your arsenal o
phasers and photon torpedoes to best advantage. The Enterprise is
also equipped with impuise power for moving within the quadrant
and warp power for jumping from quadrani to quadrant $7.95
Order no. 0002R

Golf.......
KW Cross-Out

by David Drilenay.

DRSTACE 0 BALL 290 DISIARCE W60 10 bato
SATED (0 O

. GOLF/CROSS—OUT by Willord Niepraschk

and David Diliehay. Ptaying golt on a computer? You betl and
trustrating, 100. You have your choice of seven clubs—three irons,
three woods, & chip and a putter. The program has 18 different tair
ways, each diabolically designed. You have to pick the right club
and angle for hitting the bal or eise you erid up in the woods or a
trap. The green calls for putling skill. The program has excellent
graphics and you'll have a balt golf ball. CROSS'OUT is the old
peg puzzie, but In computer form. You have 1o jump pegs, removing
each one jumped. The idea is to end up with but one peg, and that
one in the middte hole. The program will rate your skill at 1he end of
each Iry. $7.95. Order no. 0009R

J

ALER]  Basic and

4K
LEVEL | Intermediate
LEVEL Il lgnar Lander

peoul) T 8 MR TEARL ) -
oA L LR

P TR

® BASIC LUNAR LANDER/INTER-
MEDIATE LUNAR LANDER - by kg1 (for

TRS-80TM) Your automatic landing system has maltunctioned and
you are forced to make & manual landing Taking control at 15,000
teet, the pilot’s cess requires precise of the lunar
lander's retro-rockels. After mastering the basic game, the able
commander will be taxed by the difticult intermediate program.
$7.95 Order no. G00TR,

TRS-80

a4 Electronics |
LE‘V.E(L 4 Tuned Circuits & Coit Winding

555 Timer Civeuis

AL LW 361 Pre-Amp Desion oy Aicx wore

Tty 15 SR HE
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TY O FOR DMK WRLLES < TV § TO WEEP S ks
appe

. ELECTRONICS I by Rick Morel. With this group of

five programs you will be able to design coils for radio circulls,
calculate the component values for tuned clcuits, design
preamplitiers using the LM-381 IC and timer circuits, either
monostable or asiable using the 555 timer IC.

Colls can be designed with the use of tables or special
calculalors, but they are difficult to use This package has a coil
designing program which is simple to use and the computer does
ali the work.

There is also a program for designing tuned gircuits, audio or
radio trequency —fixed or variable frequency.

The LM-381 program draws the gircuit diagram and gives you the
component values for your needs. it will caiculate any unknown
values tor you. The two 555 programs do the same, giving you the
dlagrams for either one-shot timers or astable timing systems
{etocks). it will do all the calculations tor you, providing times or
component values

These programs are not only heipful around any workshop or |ab.
they also are wonderful for teaching the fundamentals of elec
tronics to newcomers. $7.95 Order no. 0008A

S-80 Yo NTA N

Level I on one side, Level IT on the other

.
Beginner’s
Backgammon

18K
L4l and Keno

oy K81

e 1oL T 246 1S B

O00AR stz Settaorn i Prtariorongs hes DS UBS 100 unras or vy o= otmatme

©® BEGINNER’S BACKGAMMON/KENO

-by Fred Schild and KB1 {for the TRS-80TM) You will never be In need
of a backgammon companion again! Schild’s program is designed
for the newcomer 10 the game, but the computer’s steady play will
challenge the careless expert. KENO is a popular Las Vegas gambling
game Asin many games of chance, the odds are against you. but when
you win you can win big $7.95. Order no. 0004R.

Ham
Package |

$YAGI ANTINNA 1O

0007R

@ HAM PACKAGE 1 oy nick Moret and 0. 4. Lien

This group of eight programs (we like to give you plenty) wiil be
of fre quent help to any experimenier of ham operalor.
OHM'S LAW CALCULATIONS SERIES CAPACITANCES
FREQUENCY VS REACTANCE PARALLEL CAPACITANCES
SERIES RESISTANCES DIPOLE DESIGN
PARALLEL RESISTANCES YAGI DESIGN

These programs draw the circuits or antennas involved and lot
you Hill in the pertinent data, giving you the dimensions, etc

This series of programs is nol only an excelient way to learn the
fundamentals of electronics and the handiing ol simple formulas,
they will also be of constani use in any workshop or hamshack.
$7.95. Order no. 0007TR




NSTANT SOFTWARE:

“IMPfor

Personal
frall Weight Control
and Biorhythms

PET

Mortgage with
Prepayment
and Financier

aeRiL. 1970
123436709012)4%367890123456 70901

SHEE

(143
WIT ANY KEY TO COMTIMUX

CNTER THE PRINCIPAL ARGUNT  :3 7seg
ENTER RORTGAGE TUW (vEmas) 3 19
ENTER Mol INTEREST RATE 10 33
NUMBER OF PAYRENIS PIR VEAR 17 02

—_—
REGULAR PAVIRENT $121.01
TOVAL TO BE PAID 114318,65
COST OF THE MORTGAGL 16.69
—

00 YOU MISH TO PREPAY VOUR RORTGAGE >

® PERSONAL WEIGHT CONTROL/

BIORHYTHMS

pea PERSONAL WEIGHT CONTROL is a t for the diet

s

[ ] CASINO l by Charles M. Stuarn. There are blackjack
games galore, but not many of them are so dependable that you can
use them to prepare to make your fortune at Vegas. This blackjack
program is not only fun to play, it is also tutorlal and aliows you to
play every combination which you could play at the MGM Grand
Hotel In Las Vegas.

There are several systems which will beat the house at blackjack
but before you go Investing your cash in a get rich quick attempt, try
out your system on this program and see how i1 does in actual prac
tice.

Roulette programs are more difficult to find, yet this Is another
very popular ¢asino game—and one you'll want to get some ex
perience with before you venture to go up agalnst the professionals
at Vegas. Remember that there are & 10t of people who have worked
out systems to beat the house at these games and they make 8
comiortable living going to Yegas every now and then to rebulld
their fortunes

This roulette program is tutorial and gives you the odds on each
type of bet

All you need is the expertise and a little luck to go along with it
and you'll pay for your computer in no time. $7.95. Order no. 0014P.

Send me the following Instant Software:

M;

® MORTGAGE WITH PREPAYMENT

Blackjack/Roulette

by Charies M .

OEORER WYSgS M1t 26. sancaoLL:s-s00

- 30m 4ot |

Son-

OI:;I'ION/FINANCIER )

FINANCIER

® CASINO "by Charles M. Stuart—Yes, thare are a tot of

Craps programs 8round —so why should you buy this one? The big
difference is that this one is not just a crap game. H is also a tutorial
program which will give you the odds on every type of bet 3o you
can sleer clear of the (0iof bets that improverish the unwary. Did
YOU Rnow that there are bets which give the house as.little as 0.8
advantage? Il takes precious litile luck 1o overcome such a slight
edge —but you have 10 know where to find these bets befors you
can use them

1t you use this program to get experienced with craps you snould
be able fo watk away lrom any craps table a winner, Once you know
what bets to make and are abie thereby to take the best advantage
of lucky streaks, betting lightly 10 wait through ihe lean times, you'l
have quite an edge

This program uses the exact rules used at the MGN Grand Hote
in Las Vegas, 80 you'll be playing under actual gambling house con
ditions. You should be able not only to pay tor the program, but also
for your computer system the next time you go to VYegas of Atiant
City. $7.95. Order no. 0015P

Check

Quantity | Catalog

Program name

Unit Cost

$7.95

Card #

7.95

Name

Money Order
VISA [ AMEX
Expir. date

Address

7.95

City

7.95

State Zip

——

Shipping

*Instant Micro Programs

Total order

Instant Software Inc.
Dept. S10
Peterborough NH 03458

)Instant Software Inc. 1978 ®1978



Don Morar W3QVZ
3663 Hipsley Mill Road
Woodbine MD 21797

Build A Better Beeper

— variable time-interval generator

while back, a friend of
mine requested a
scheme for putting beeps
(time marks) on magnetic
tape. He wanted beeps of 1
second, 5 seconds, and 10
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seconds, adjustable in
duration from 25 milli-
seconds to 50 milliseconds.
He also wished to have
control of the beep pitch.
He wanted a timing ac-

curacy of .05%. It looked
like some TTIL counters
locked to the 60 Hz power
line and a few 555 timer [Cs
would do the trick.

To reduce the complexi-

ty of the scheme
somewhat, we settled on a
variable beep-pitch
scheme common to all
three beeps, but with in-
dependent control of each
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Fig. 1. *Rf, Rg, and Rh control beep duration.
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Standard Communications
offers you a choice of 2 meter
handheld radios in either the
pocket sized C-118 or the
professional sized 146A.

Why Buy The C-118?

* Compact — can be slipped in pocket or purse

® 6 chanpels but affords 18 channels transmit with unique
offset switch which produces transmit offset of
1600 kHz

® Requires only one crystal for each channel
e BNC antenna connector
¢ Rubber flex antenna at no additional charge

e LED status lights indicate channel busy and RF output

146A
* |1+ Watts output

Why Buy The 146A? Both the C-118 and 146A.. ..

. i
B rOPMTRARTS Kiiiear Dk Uicy T apaC iy . . . Are ready to operate on 146.94 simplex and 34/94
e Larger case affords greater audio fidelity repeat

e Room for tone options . . . Have excellent sensitivity and selectivity characteristics

* Provisions for remote speaker mic '----------------------
- " . S18
®
?ul: size telescoping antenna is standard [ | At AN it [ |
SIS = Standard Communications Corp. =
° P.O. Box 92151
»BigInIel [ | Los Angeles, CA 90009 B
e Meter for RF and signal strength [ | [ ]
Gentlemen: .
* 2+ Watts output i
i o . Please send me additional information on .
. [J C-118 2 meter 1 Watt FM Handheld Radio .
B O 146-A 2 Watt VHF Handheld Radio [ |
@ Standard : :
Communications e I
b [ puioiati gt = Address =
7 ' N
(/\\ \! . City State Zip .
f | - 0 cn
amoteur radio monufacturer’s association T e——— |
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of the three beep pulse
widths. Fig. 1 depicts the
overall schematic diagram.
A 12.6-volt ac secondary
winding on T1 supplies
about 8 volts dc into the
LM309H regulator. All
other circuitry is 5 V TTL
components.

The 74121 Schmitt trig-
ger is driven by the
partially-squared input via
zener D3. The 74121 out-
put triggers the succeeding
counters to yield divisions
of 6, 10, 5, and 2. The
negative-going edges out
of the counters at A, B, and
C, respectively, trigger
three 555s connected as
variable on-time mono-
stable multivibrators. These
adjustable on-time gates
are fed to 3 sections of a

7403 NAND gate. The other
inputs of each NAND gate
section are fed from a free-
running 555 connected as
an astable multivibrator.
Consequently, whenever a
gate pulse appears at the
output of U8, 9, or 10, a
train of pulses supplied by
U6 will appear at the
appropriate 7403 outputs.

The fourth section of the
7403 is used to drive a
small 3” speaker to aural-
ly monitor the desired
beeping channel via S1.
The desired level for
driving a tape recorder in-
put, monitor amplifier,
etc., can be adjusted for all
three channels via Ra, Rb,
and Rc. Perfboard con-
struction was used, as can
be seen in the accompany-

The unit is housed in a 10 x 6 x 3V2-inch Bud minibox,
CU3010A. The center knob determines which sequence,
ie, 1, 5, or 10 seconds, is heard on the monitor speaker.
Outputs on the bottom jacks are simultaneously available.
The line fuse, off-on switch, and pilot light can be seen
across the top portion of the minibox.
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ing photos.

| experienced no critical
layout problems. With the
values for the beep dura-
tion shown for U8, 9, and
10, the beep duration
could be varied from a
click to about %:-second
duration. Longer duration
times for the 5- and
10-second beep spacings
could be readily achieved
by increasing Ct on U8, U9,
and U10. If independent
pitch control is desired on
each of the 3 timed out-
puts, two additional free-
running astables could be
employed and their out-
puts fed to the 7403 NAND
gate terminals 4 and 9
separately. With the timing
capacitor shown for U1,
the frequency was ad-

Interior view of the unit, showing the perfboard (.1-inch

justable from approximate-
ly 200 to 800 Hz. No buffer
was used to isolate the
speaker monitor selector
switch. Therefore, a glitch
(switching) transient will
generate an extra pulse
when switching. A buffer
could be added to
preclude this if it is
necessary to switch the
monitor speaker while
recording the timing beeps
onto tape and not generate
glitches. The gates from
ICs U8, 9, and 10 could also
be used to drive relays via
suitable current amplifiers,
etc., to provide timed se-
quences. If a divider chain
using programmable
dividers were employed,
any desired sequence
could be obtained. l

hole spacing) construction. Sockets were employed for all
ICs except the LM309H regulator. The three vertically-
mounted (PC board-type) pots on the extreme left end of
the perfboard are the output level controls, which can be
set to accommodate any high-level audio input, i.e., 100
mV and up. The next three pots to the right are the beep-
duration controls. The beep-pitch control is a standard
pot, seen near the top center of the perfboard.
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Gary McClellan
PO Box 2085
La Habra CA 90631

DMM Buyer’s Guide

Digital multimeters are
rapidly increasing in
popularity; it seems like
everyone wants one. And
it’s for a good reason.
Digital multimeters offer a
lot of advantages. They are
easy to read, with all data
displayed in large and
easy-to-read numbers.
There’s no squinting at a
dial, no interpreting scales,
and, in short, no guessing

at a reading. Digital
multimeters offer easier
operation, and, in most

cases, setting the knobs is
easier than with a VOM or
VTVM. If you look at qual-
ity units, you’ll see no zero
or Ohms adjust to tweak.
Best of all, prices are drop-
ping, and, if you are con-
sidering replacing that sick
VOM or VTVM, now is the
time

CGA IS MODEL 101 OVOM

»

—expert tells all

In this article, | am going
to show you some of the
things to look for in a
digital multimeter and, to
be perfectly honest, to
avoid. | will also define
some of the terms you see
in ads all of the time. By
the end of this article, you
should be a lot better
prepared to choose a
digital multimeter to suit
your personal needs.

| am a test equipment
designer/head of a growing
test equipment company. |
work with test equipment
every day, and | am fully
aware of the features of
digital multimeters. So, if
my comments help you to
make a good digital
multimeter choice, so
much the better! A wise
buy may easily be worth
the price of that magazine

What would an article by Gary McClellan be without a
Gary meter? This is the mode/ 101 and it reads ac volts, dc

volts, and Ohms.
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subscription!

Do 1 Really Need a Digital
Multimeter?

Surprisingly, you may
not want or be able touse a
digital multimeter (herein
referred to as "DMM”’). For
example, you may be on a
limited budget and can
only dream of owning a
DMM. | would guess that
there are more than a few
people who fit into that
category. | will caution you
that DMMs won’t drop in
price like calculators will,
so don’t wait for a $9.95

DMM blister packed
on your favorite radio
store’s wall. Digital

multimeters contain pre-
cision parts, such as
resistors and a precision
voltage source. DMMs are
also complex and that
spells cost. So a $%$9.95
DMM is a very long way
off! 1 will hazard a guess
that DMMs will be selling
for about $50 or less within
the next 10 years, and |
think that’s realistic. How
would you like to sit
around all day and make
0.1% resistors and ICs for
literally pennies? Of
course you wouldn’t.
Another problem is that
you could be blind, and it
would be tough to read a
DMM under these cir-
cumstances. But | am sure
that there are enterprising
radio amateurs who have

gotten around this prob-
lem. If so, my hat is off to
you!

You might stay with a
VOM or VTVM if you do
little servicing. There’s no
need to spend $50 and up
for a DMM to check your
car battery and then work
on the transceiver once a
year. But many readers
have proven to me many
times that they really do
build things regularly, and
that means a DMM will be
a powerful asset on the
bench or in the shack

Check Your Requirements

The first thing to do
before checking out DMMs
is to take a look at your re-
quirements. By that | mean
you try to determine what
tasks you normally do with
a DMM and then ulti-
mately select a unit that
does the job at least cost.
Only you can do this
because your jobs may be
different than the next per-
son’s. Relax; this should be
easy!

Ask yourself, “What do |
do with my meters right
now?” Say you work on
solid state devices. Since
you are dealing with low
voltage, low-to-moderate
impedance circuits, you
would want a voltage
range to at least 20 volts dc
and ac. You would also
want resistance ranges of
at least 1k to 2k minimum
and a maximum range of at
least 2 megohms. Most
DMMs fulfill these re-
quirements easily, but it
pays to check. Optionally,
a 0 to 100 mV or 0 to 200
mV full scale dc or ac volts
scale would be desirable.
Also, dc/ac current of up to
several Amps would be
nice, but not absolutely
necessary. These are the
minimum requirements for
any DMM you would want
to use. You can do without
the 100-200 mV scale and
current ranges, but get the
rest.

But suppose you are
working with tubes. The re-



quirements above apply,
plus a few new ones. You
should get a meter with at
least a 0 to 1200 volt dc
(and usually 0 to 750 volts
rms ac) scale to handle any
of the higher voltages you
will inevitably encounter.
Surprisingly, there are
more meters around that
have such high scales. |
know of several that stop
at 200 volts full scale.
Avoid these. You will also
want a top resistance scale
of 20 megohms. This is for
measuring those grid leak
resistors and for checking
leakage in paper capac-
itors. The vast majority of
DMMs on the market have
been set up with these ex-
tra ranges, so you will have
no problems getting a
meter.

Now that you have a
general idea of what
voltage, resistance, and, if
desired, current ranges you
want, you should take a
look at how you are going
to use the DMM. Ask
yourself, ““Where am |
going to use my DMM?”
Are you going to use it in
the shack or on the bench?
Then get an ac-powered
bench model. The result
will be a more accurate in-
strument with no batteries
to worry about. In battery-
operated DMMs, the ac-
curacy may vary with bat-
tery voltage. Also, you may
have no way of knowing if
the batteries are weak and
the readings you get are
wrong. Play it safe and get
an ac-powered model for
around the house. The
slight extra cost is usually
offset by better accuracy.
Are you going to be
working away from ac
power, or do you need a
more compact DMM? The
battery unit has to be your
choice. Note that some
models are ac/battery and
offer the best of both
worlds: battery portability
and ac accuracy. This is a
fairly popular configura-
tion and you might want to
go this routine. But, if you
choose battery-only opera-

tion, try to get a unit with a
low battery indicator to
save you the grief of bad
readings caused by weak
batteries. And always carry
a set of spare batteries. By
the way, the $169 Fluke
model 8020 DMM has a
low battery indicatorand is
one of the few that do.
Now let’s look at some
of the other features a
DMM can have that can be
useful. The number of
digits is important. Today,
you will see 3-digit
displays, which are called
1000 count units, 3% -digit
displays or 2000 count
units, and 4%-digit dis-
plays or 20,000 count units.
And there are 3%-digit
display meters which may
be out by the time you read
this, to complicate mat-
ters. You can get up to 6
digits if you are willing to
pay the price (about
$8000!). So which one do
you buy? Get the 3%2-digit
unit if possible. The
3% -digit unit is a very good
compromise between cost
and performance. | strong-
ly urge you to avoid the
3-digit ‘‘toys’”’ on the
market. You get more out
of the popular 3%-digit
unit. Suppose you are
reading a 15-volt power
supply. The toy will read
“15.0” and the 3'%-digit
unit will read “15.00.” In-
side the case, the elec-
tronics cost about the
same, so the 3'%-digit
display wins hands down.
The larger display units are
for more accurate mea-
surements, and, unless you
are working in a
laboratory, you won’t need
the extra accuracy or want
to pay the higher costs. The
Data Precision DMM
shown is a 4%-digit unit,
and sells for around
$350.00. So now you know
what size display to get.
As for the type of
display, you should look
for easy reading %2’' LEDs,
like on the Gary McClellan
and Co. model 101 DMM
kit, or a liquid crystal
display. Avoid gas dis-

A low-cost 4V2-digit lab multimeter. This is a Data Pre-
cision model and it offers high accuracy for around
$350.00. That’s a bargain in 4V2-digit meters!

charge displays (bright
orange) because they are
obsolescent and some
have problems. My Data
Precision is on its third set
of gas displays already. A
word to the wise: If you are
getting a battery DMM, go
for a liquid crystal display.
The battery life will as-
tound you, as a liquid
crystal display draws under
several microamps of
power. The drawback of
liquid crystals is that they
don’t produce light and
they must be illuminated

to be read in dimly lit
places.
Another area to look

over is electrical specifi-
cations. But before | get
down to specifics, there is
one thing you should look
for in a DMM and that is
overload protection. |
can’t stress this too highly.
This is particularly impor-
tant if you work with high
voltages. A lot of manufac-
turers of otherwise fine
meters hide the fact that
their meters aren’t over-
load protected very well
You want a meter that is
protected on all scales and
functions; if it isn’t, you run
the risk of damaging your
meter every time you
measure a voltage higher
than the meter is set to or
applying a voltage to it
while the meter is on a
resistance range. Look for
overload protection, and,
if it isn’t mentioned, ask

about it. Don’t forget
about the resistance
ranges. They are very hard
to protect, and you will pay
heavily for a well pro-
tected unit. But the cost
may be worth it. The model
101 will take up to 1 kV
overload on ac/dc volts for
very short periods and up
to 30 volts on the bottom
resistance range for a short
period (higher on other
ranges). And it is designed
so that relatively inexpen-
sive parts fail (5¢ resistors)
and can be replaced and
put into service without
calibration. Overload char-
acteristics are typical for
low-cost meters. The cost
of better protection is ex-
pensive; the cost to protect
Ohms better is more than
the entire Ohms circuitry
cost! So there you are. TV
repairmen take note
because of the high pulse
voltages found in TV sets
One TV test equipment
company had to redo its
products because they
were failing in TV repair
applications.

Let's Look At Specifica-
tions

If you have done much
reading of ads for digital
multimeters, you have
noticed specifications and
terms that are particular to
digital multimeters. Let’s
look at some of these
things in order of impor-
tance and define them. The
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Most kit DMMs have no way of calibration, and the fac-
tory may not do calibration. This $34.95 box will calibrate
the ranges of most multimeters with little fuss.

first term you will see is
something called “’basic
accuracy.” This is the best
accuracy spec of the unit
and it refers to the dc volts
function. Usually, the
range switch is set to the
lowest range of voltage, so
that the meter’s voltage at-
tenuator is switched out of
circuit. It is important to
remember that basic ac-
curacy is the best spec the
meter has. Other functions
use this dc voltmeter, and
their errors add to the basic
accuracy. The result is that
all other accuracy specs
are worse than the basic
accuracy. So you want to
get a DMM with the best
basic accuracy ydu can.
Good ones run about
005% to 05% and you
must avoid units above
05%.

Say you are reading
15.00 volts on a 3%i-digit
meter. The reading can
vary from 1492 to 15.08
volts and be on the edge of
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the specs. As a result, the
farthest digit doesn’t mean
a great deal—the total
change is 0.16 volts. You
might as well cover up that
last digit with a piece of
tape. Don’t buy anything
above 0.5% basic ac-
curacy, you're wasting
money. Besides, the tech-
nology for about 0.05% to
0.3% basic accuracy is
cheap and readily avail-
able; you don’t have to put
up with less.

Another specification
that you should be in-
terested in is the ac ac-
curacy. This spec will
always be much greater
than the basic accuracy,
and a good DMM will have
an ac accuracy of 0.3% to
1%. The reason there is
more error here is that con-
verting the ac input signal
to be measured to dc and
then reading out on a dc
voltmeter (basic accuracy
applies here!) introduces a
lot of inaccuracy. If you

want very high accuracy,
you will pay a bundle for it;
good ac accuracy doesn’t
come easy. Did you know
that some 5% -digit DMMs
(about %6k to %8k each)
have an accuracy of only
0.07% to 0.1%? It's tough
for the big guys, too.

As far as you’re con-
cerned, 0.5% ac accuracy
will be more than suffi-
cient; this level offers a
good compromise between
price and performance.
The problem is that, when
you read the ads or data
sheet for DMMs, the ac ac-
curacy is nowhere to be
found. If that’s the case,
ask! This spec is important,
but, unfortunately, a lot of
low-cost DMM manufac-
turers “’hide’” their data
because they think it will
scare off customers. They
could be right. | built a
DMM kit several years ago
that seemed to have ter-
rific accuracy on dc volts
and Ohms. But, in the fine
print, the ac accuracy was
2%.

You should be con-
cerned about frequency
response; specifications
for most DMMs are de-
rived using a 60 Hz input.
Other frequencies can
cause trouble. You should
know that virtually all low
cost DMMs are low fidelity
in their response character-
istics. Some are only good
to about 1 kHz. Check with
the manufacturer if you
want more data on fre-
quency response. For the
most part, if you do wide-
range testing, you'll want
to stick with the analog
voltmeter. DMMs just
don’t have wide frequency
responses yet, and that in-
cludes some very expen-
sive units. Personally, | use
our model 101 DMM to
measure signals in the 30
Hz to 5 kHz range and then
switch to a Hewlett-
Packard 400H analog
voltmeter to read out to 4
MHz

The Ohms specification
should be of interest to
you. Good ohmmeter sec-

tions run from 0.05% to
about 0.5%, and anything
above this is so bad that
comment is unnecessary.
The high spots of Ohms
specifications are the ac-
curacy (easy to get in pro-
perly designed units),
overload protection, and
the number of ranges. As
for overload protection, try
to get it. One old dodge is
to put a separate jack on
the meter for Ohms. It
works, but a lot of lead
switching is necessary.
That is the simplest. In-
stead, get an ohmmeter
with at least protection to
12 volts and higher. This
isn’t great, but it is better
than nothing; remember
that 1 said how difficult
Ohms are to protect. Bet-
ter protection is coming
someday. As for scales, you
want to read down to at
least one Ohm accurately,
so the lowest scale you get
should be R x 2k or so. For
the top scale, you want at
least R x 2 megs, with R x 20
megs being preferable.
This means 5 scales or so of
resistance, and you will be
able to measure from 1
Ohm to 20 megohms with
ease.

The final specifications
you should be concerned
about are for any current
ranges you wish. Most
meters offer ac current and
dc current, and the ac-
curacies you get are deter-
mined by the ac accuracy
plus the current shunt
resistor tolerance (ac cur-
rent) or basic accuracy
plus current shunt
tolerance (dc current). Ac-
curacies of 1% to 2% are
typical here, and you can
go up to 5% or 10%. The
reason accuracy is so terri-
ble is the shunt resistors
To keep costs down, non-
precision resistors are
often used here. Specifica-
tions in this area are usual-
ly a disaster, and, in fact,
we left out the current
functions on the model 101
DMM because of this.
Also, the cost of precision
resistors is high, a decided



drawback to accurate cur-
rent measurement at this

time.
current

If you really want
ranges on your

meter, you'll find them, but
beware of any accuracy

claims.

It's better to save

money by using your own
external shunts for current
measurements.

One more thing while |

am on current measure-
ments: Some meters have a
two-volt drop to read full
scale current (e.g., 200 mA,
2 Amps). This is called in-
sertion loss, and meters
with this much drop should
be avoided. Here’s a true
case history. | was check-
ing a TV game which
draws 2 Amps at 5 volts.
Hooking a commercial
2-volt drop meter in series
with the power supply killed
everything! There was
only about 4 volts on all
ICs. If you are ever in this
situation, use a higher cur-
rent range for less voltage
drop (Il tied a 10-Amp shunt
across the meter), or, better

yet, get a meter with only a
200 mV drop on the current
ranges. Ask the manufac-
turer if he doesn’t quote in-
sertion loss on his data
sheet.

Odds and Ends

By now you should have
a good idea of what you
want in a DMM and at least
be aware of the strengths
and weaknesses of most
digital multimeters. There
are a few other features in
digital multimeters that
may interest you. The first
is autoranging. This feature
allows you to read many
different voltages/re-
sistances/currents without
changing the range switch.
This is a real boon if you
are working in a tight area
and hate to be turning a
range switch all the time.
Just select the function
you want (ac volts, dc
volts, Ohms, etc.) and the
meter does the rest. You
will pay for this feature,
but it is often worth the ex-

r
N888

0O 10 Watts PEP
0 2-9 MHZ
0O USB/LSB

HAND-HELD
HF/SSB

0O Rechargeable batteries
0O Accessories

The N888 permits long
range communications in
difficult and adverse
locations, thereby offering
important communication
advantages over AM and
FM.

The smallest complete
personal H.F. SSB
communication system
available.

NORTHERN

COMMUNICATION PROOUCTS

14975 NORTHEAST 40TH

N14 (206) 883-7700 TELEX. 32

RADIO COMPANY

REDMOND, WASHINGTON 98052, USA
1160. CABLE ADDRESS: NORLECTRAD

tra cost. Gary McClellan
and Co. plans to offer a
$100 autoranging DMM,
the model 102, and it
should be out by the time
you read this. However, if
you have a certain amount
to spend, always spend it
on accuracy and not on
special features if you can

There are a lot of op-

tional accessories out for
digital multimeters, such
as HV probes, rf probes,
and thermometers. Check
out the Heath catalog or
the Fluke catalog for more
data

For a summary of this ar-
ticle, take a look at Table
1, which shows the specs
and their limits. [l

10.05% to 10.6%
(Less is better.)

1. Basic accuracy

03% to 1%
{Less is better.)

2. Ac accuracy

0.1% to 0.5%
(Less is better.)
See text for overload protection.

3. Ohms accuracy

+1%to 5%
{Less is better.)
Watch insertion loss (see text)

4. Dc current

1% to 5%
(Less is better.)
Watch insertion loss (see text).

5. Ac current

Must have overload protection; %'° LED or
LCD displays recommended; Ac operation
recommended (see text); 3%-digit display
recommended.

6. Other features

Table 1. DMM specifications summary.

n——_———j
THE NEWEST KEY IN THE

wWorLDd--TRY QUIK-KEY!

5. Precision Machined
Highest Quality

6. Black Plastic Top

1. Downward Pressure - :
2KDE
Assures, Key Wil Not [l

Walk or Shde

2. Adjustable Tension
& Finger Spocing

3. Works With Any
Keyer, lambic Too!

4. Small & Compact
size 2% x5 %1%

SEE YOUR DISTRIBUTOR
OR ORDER DIRECT

QUIKKEY

' PAT. Pewvo.
# (397

P0.80X 73
KATONAH ,N.Y. /0536

FOREIGN ORDERS: US. FUNDS
PLUS POSTAGE & INSURANCE

Immediate Delivery-Order Now

Satin Chrome Base

7.Personalized ,With
Your Call (Specify)

8.1t's Engineered,
- Try lt... You'll Like It

PLus S0
POSTAGE

NY STATE RESIDENTS
AOD 525 SALES TAX

Dealer |nquires Invited
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Ralph E. Delligatti K3CMY
17651 Amity Drive
Gaithersburg MD 20760

fter nearly a quarter

century of designing,
building, using, and
troubleshooting com-
munications equipment, it
is rare when something
new comes along that is ex-
citing. The Morse, RTTY,
ASCIl keyboard, decoder,
and video monitor manu-
factured by the Microlog
Corporation certainly
qualify as one of these rare
joys!

The Microlog system is
composed of three sep-
arate and distinct units: the
AKB-1 keyboard, the
AVR-1 decoder, and the
video monitor (VM). These
units may be purchased
separately or together to
form the complete “sys-
tem,” which can be ex-
panded later with options
which may be installed
either at the factory or by
the user/owner.
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Triple Threat

— Microlog’s RTTY, Morse, and ASCII system

Living in an apartment or
in a town house (as do |)
has certain advantages, to
be sure, but there are also
some distinct disadvan-
tages—such as RTTY
operation. The neighbors
do not appreciate the clat-
ter —especially in early-
morning hours.

Not wanting to give up
RTTY, nor to be hanged,
not even in effigy, by irate
neighbors, | started comb-
ing the ad pages of my
favorite ham magazineés
looking for a solid-state
replacement for the
venerable old ‘15.”
Everything to be found,
and there isn't what you
would call an overwhelm-
ing selection, was either
too expensive or appeared
to be lacking in some
refinements. Then it hap-
pened! A friend called and
asked if | had heard of a
company which was new to
amateur radio: the
Microlog Corporation.

A call to Microlog put
me in touch with Bob

WA3VPE and Joe N3JL,
who, it turned out, are the
co-developers of the
Microlog units. Immediate-
ly arrangements were
made to visit their offices
and have a closer look.

The Most Enjoyable Test

Several days after the in-
itial telephone call, | was in
the engineering offices of
Microlog. After a brief in-
troduction to some of the
other hams working with
the company, | was offered
unlimited use of their ham
station facilities (N3JL), in-
cluding a complete Micro-
log system with most of the
options installed. Bob
showed me the basics of
the rig they use and left me
with the equipment and a
pair of instruction manuals
for the AKB-1 and the
AVR-1

For the next several
hours, | was to experience
one of the most enjoyable
tests | have ever par-
ticipated in. The first hour
or so was spent in both

amazement and disbelief
as | put the AVR (decoder)
through its paces: a five-
station pileup on the lower
end of twenty CW, numer-
ous RTTY signals on forty
and eighty (some so poor to
the ear that at times |
wasn’t even sure that they
were RTTY until | switched
in the AVR), and still more
CW, some of which remind-
ed me of a “left-footed”
kid somewhere deep in my
past!

| found that the AVR
would easily handle just
about everything. It gave
near perfect copy on a cou-
ple of CW and RTTY signals
that were barely discern-
ible by ear. Once the AVR
locks onto a signal, the
speed can increase or
decrease by as much as 2:1,
and it will follow right
along. If the speed slowly
increases (or decreases)
steadily in one direction
only, the AVR will also
track right along. Even
character spacing can
vary, within reasonable



limits, and copy will be
solid. Of course, if a lid is
sending CQ with his left
foot and chooses to send
NN MA as CQ, the AVR will
copy exactly what is being
sent: NN MAI

Cleanliness Is Easy Listen-
ing

Those of you who have
come away from the rig
after a few hours of CW
and have felt wiped out
could literally see why if
you were to look at some
of those CW stations you
worked on the screen of
the Microlog. The AVR
displays what it hears. If it
hears good clean CW (3:1
dash/dot ratio) with good
letter and word spacing,
copy is perfect. On the
other hand, if it hears junk,
it will display junk.
Although the AVR is by no
means a substitute for a
good operator and sound
(no pun intended) knowl-
edge of CW, it is certainly a
boon to modernizing the
amateur station. With its
auxiliary TTL terminal on
the rear, it is also an ex-
cellent training aid for a
new operator to use in
learning to send good CW
with any kind of key. It is
an invaluable aid in
assisting a bug’” operator
with proper setup for a
good dot/dash ratio.

Forget The Home Brew

Those of you who follow
the many fine articles in 73
and have dabbled in home
computers have no doubt
seen character generation
on a modified production-
type television receiver. If
you have continued to be
captured by that fascinat-
ing hobby, you have prob-
ably also seen character
generation displayed on a
commercial-quality video
monitor. |If you have, you
will be able to understand
my comparing the con-
verted television’s video
quality with the quality of
a picture produced by a
pinhole camera when com-
pared to commercial pro-

Microlog AKB-1 keyboard. Although there are many options available for the keyboard,
only one is visible from the exterior. In the upper row, third key from the right, a special
key-cap is installed with the owner’s call when the 1D option is ordered. All other options

are internal.

ducts. Both are readable,
but in terms of extended
viewing time, the commer-
cial monitor is by far the
better choice and wiser in-
vestment.

This companion, which |
consider both necessary
and a perfect match to the
AVR, is the VM video
monitor. It is a quality
product, produced by a
major manufacturer of
video devices and, most
importantly, it is designed
with the requirements of a
video character display in
mind.

Perfect CW

All of us who have
labored through numerous
FCC exams, have, at one
time or another, been
treated to a session of
copying “perfect” CW. The
CW commonly heard at
FCC Field Offices, W1AW,
and other locations is often
referred to as “machine
sent’”’ which is indicative of
its precise nature.

The AKB could give any
FCC CW machine a run for

its money, and keep you on
the air without the risk of
broken tapes, as W1AW
has experienced on occa-
sion. Not only is it capable
of perfect CW (weight,
ratio, speed, etc), but it
also is just as capable of
handling RTTY or ASCII
with the same precision.
Although there is not
much apparent difference
from one keyboard to the
next, those of you who
have already tried more
than one may well know
the frustrations of “bounc-
ing” key contacts sending
more than the desired
number of characters
Some keyboards are too
sensitive and it's easy to
trigger a string of gibberish
just by grazing a key with a
finger. The performance of
the AKB should set aside
these fears forever! Some
of the other very desirable
features included in or
available as options on the
AKB are: automatic CW
identification from the
keyboard when in the
RTTY mode (operating the

control ID command trans-
mits your call in Morse and
then resets the AKB
automatically for con-
tinued RTTY operation);
selectable CW speed from
the keyboard in one word-
per-minute increments
from three to ninety-nine
words-per-minute; com-
pletely keyboard-con-
trolled buffer entry/exit;
ID and name/QTH keys, to
save repeating these often-
used groups; keyboard-
controlled character spac-
ing

No Fun For Knob Twisters

Operationally, this sys-
tem is no fun for knob
twisters! The AVR has only
two basic controls, and the
function of one of the con-
trols is directly related to
the options chosen or add-
ed later. The on/off switch
is incorporated into the
function switch, which,
depending on the options
chosen, allows you to
select CW, RTTY (at all
common speeds), or ASCI|
The other control is a sim-
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Microlog AVR-1 decoder and VM video monitor. As you can see, the AVR-1 is not much to look at— virtually a box with
a knob! However, the size relationship between the AVR-1 and the video monitor provides some visual comparison of
the two. The video monitor shown is the 12-inch (diagonal) version.

ple push-button switch
which is used to initialize
the automatic speed track-
ing part of the Motorola
6800 microprocessor pro-
gram which is the heart of
the AVR. Initialization
merely consists of depress-
ing the button long enough
for the AVR to “hear” one
CW character composed
of at least one dot and one
dash. That's all! For RTTY,
the calibrate button func-
tions to change speeds.
The function switch places
the unit in RTTY operation
at sixty words per minute,
and then each press of the
calibrate button steps up
the speed (60, 66, 75, and
100 wpm), with automatic
rollover from 100 back to
sixty. ASCI! is selected by
the function switch and is
fixed at a standard baud
rate of 110. When oper-
ating HF RTTY, no terminal
unit (TU) is necessary as
long as the rig you are us-
ing has either separate vfos
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or an RIT control. In fact,
the use of a terminal unit
will provide a minimal im-
provement in signal han-
dling of only about 3 dB.
Although all standard
RTTY functions are present
on the keyboard, the AVR
has been selectively pro-
grammed to ignore certain
ones, such as the line feed
(LF) function. This con-
serves space on the video
display and makes com-
prehension of the trans-
mitted copy easier.

What CW Filter?

With the AVR, there is
no serious need for any
special extra cost filters for
your rig. In fact, it doesn’t
even matter if you have a
standard (in most rigs) SSB
filter. Some minor im-
provement may be noticed
in performance with the
use of a 400- to 500-Hz CW
filter. The AVR incor-
porates its own four-pole
filter within its input cir-

cuitry. This filter has an
effective bandwidth of ap-
proximately 100 Hz and is
centered at about 750 Hz.
The audio input is also pro-
tected against accidental
overload, with a combina-
tion of diode clipping and
its own agc circuitry. Addi-
tionally, this marvelous lit-
tle input system utilizes
signal regeneration for vir-
tually clean audio at its
output, regardless of the
crud which may have been
riding on the signal coming
out of the receiver and into
the AVR. For the benefit of
those wishing to hear as
well as see the incoming
signal, the regenerated
audio of the AVR is ac-
cessible on a rear terminal
strip.

Don’t Argue With Success

The AKB (keyboard) also
utilizes the same “‘brain”
as its companion AVR—
the Motorola 6800 micro-
processor. Complete con-

trol of the operation of the
AKB is accomplished via
the 6800, which does
everything from debounc-
ing the keyboard to pro-
viding random code
generation for code prac-
tice use. It seems that the
N3JL/WA3VPE team knew
better than to argue with
the success of the 6800 in
the AVR and wisely incor-
porated it in the keyboard
design as well. A 124-char-
acter buffer in the AKB
allows full editing capabili-
ty by means of a back-
space command, as well as
repeat functions, from one
character to a complete
sentence of up to 124
characters. In order not to
keep anyone dependent on
the monitor for following
the CW, a sidetone monitor
is also built into the
keyboard. The keying cir-
cuit will handle TTL,
cathode (up to 40 V dc at
300 mA), and grid-block (up
to —150 V dc at 100 mA)



keying. A mercury keying
relay is also available as an
option. In the RTTY and
ASCIl modes, an outboard
loop may be keyed.

Beyond the Instruction
Manual

Needless to say, that
first visit to the Microlog
office and manufacturing
facility “hooked” me but
good—I| soon thereafter
became a “system” owner.
As most hams who have
been kicking around the
bands for a few years do, |
have accumulated my
share of equipment, which,
for the purposes of this
article, proved to be very
beneficial. | have operated
the AKB-1 and AVR-1
(along with the VM) both
separately and together, as
appropriate, on the follow-
ing equipment: an Atlas
210-X/NB; the Drake twins
(T-4XB/R-4B); an ancient
Hallicrafters S-38C; and a
Ten-Tec Argonaut 509.
Results with all of this
equipment were excellent,
even, to my amazement,
with the S-38C! On VHF
RTTY, a terminal unit is a
necessity, and with one of
the basic units described in
The New RTTY Handbook,
73, Inc., 1977, excellent
results can be expected.
Microlog offers an AFSK
modulator which fits nice-
ly into the AKB-1 and is
fully compatible with HF
or VHF RTTY operation.

During the initial testing
at my home QTH, | expe-
rienced a fair amount of
video “’suck-out” on the
monitor. After carefully
checking all connections
and finding the problem
still present, | replaced all
of the interconnecting wir-
ing with shielded audio
cable and found the prob-
lem virtually nonexistent. |
mention this because the
manual does not indicate
any specific cabling re-
quirements. Also, with the
conversion to shielded
cable, | found the terminal
strips (standard screw-type)
less than ideal for intercon-

nects, and added paral-
leled phone or phone
jacks, as appropriate, to
the rear panel of both the
AKB and the AVR. Modifi-
cations of this type, or any
others which do not
destroy or cause destruc-
tion to the basic cir-
cuitry, do not void the
warranty(ies). This is some-
thing which | was very
careful to verify with the
folks at Microlog before |
began. While making these
modifications, | noticed
the chassis and cabinet of
both units are of the
heaviest type that | have
seen used on amateur
equipment in many years.

According to the folks at
Microlog, little items
which are nice, but which
would run up the cost of
these units, such as ac
power-on indicators, a
disable switch for the
sidetone oscillator, a
remote ‘‘calibrate” switch
for the AVR, and a remote
on-off/function switch,
were intentionally left out.
They may be added, as well
as any other user-desired
modification, at no risk to
the warranty. Those who
have no need for these ex-
tras are not burdened by a
higher price tag... a nice
touch, to say the least. But,
remember, the designers
are hams, too!

What's That Again?

For the benefit of the
technically inclined, or
those who are just fas-
cinated by specifications,
here’s a more matter-of-
fact review of the Microlog
products (* = optional
feature; ** = part of
keyboard speed control
option; *** = partof RTTY
option):

AKB-1 Keyboard

® Motorola 6800 micro-
processor controlled;

® Four-contact-per-key,
gold-plated contact
keyboard;

® Keyboard debounced by
the 6800;

®124-character running
buffer with LED status
indicator;

®64-character message
memory with up to four
addressable sections;

® Keyboard Morse speed
control;*

® Variable character spac-
ing;**

® Morse speed range = 3
to 99 words-per-minute;

® Baudot speeds of 60, 66,
75, and 100 words per
minute;*

® ASCII operation at 110
baud;*

® RY test generator;***

® Random code genera-
tor;*

®ID and
keys;*

® AFSK modulator;*

® Standard alphanumerics
and punctuation in all
modes;

® Special function keys for
LTRS, FIGS, CR/LF, and
LF;***

®Special Morse signal
keys standard: AR, AS,
BK, BT, KN, and SK;

® Sidetone oscillator;

® Solid-state keying;

® Mercury relay keying.*

name/QTH

AVR-1 Decoder

® Motorola 6800 micro-
processor controlled;

®100-Hz four-pole filter
with 750 Hz center fre-
quency;

® Regenerated audio with
internal agc and input
clipping;

®12-dB dynamic range
with minimum input of
1V rms;

O RTTY decoded via mark
pulse only;*

® ASCII operation at 110
baud;*

® RTTY speed ranges of 60,
66, 75, and 100 words per
minute;***

® Video output provides
approximately 1,000
characters/full screen;

® CW speed range = ap-
proximately 3 to 99
words per minute;

® US standard compatible
video output;

® Printer driver
port;*

output

® local loop keying out-
put;***

®1k audio input imped-
ance—will not load
speaker line;

® Auxiliary keying input
for code practice, etc.

Both units measure 3.7
Hx17.8” W x 9.5” D, and
power requirements are
117 V ac at 60 Hz each. The
AKB-1 consumes twenty
Watts of power while the
AVR-1 requires thirty-five
Watts.

All three units are
shipped well-packed, and,
unless otherwise specified,
are shipped via United
Parcel Service (UPS)
throughout the US. In addi-
tion, all three units carry
a one-year warranty which
is not voided by user-
installed modifications
which do not interfere with
or damage the basic cir-
cuitry.

In checking with the
folks at Microlog, | have
been informed that the
complete system will be on
display, for all to see and
use, at the Foundation for
Amateur Radio Hamfest to
be held at Gaithersburg,
Maryland, in October. For
those who don’t want to
wait till then, write Charlie
Talbot K3ICH, at Microlog
Corporation, 4 Profes-
sional Drive, Gaithersburg
MD 20760, or phone (301}
948-5307. Charlie is in
charge of Amateur Sales
and Customer Service.

With base prices of
$299.00 for the AKB-1
keyboard, $349.00 for the
AVR-1 decoder, and
$159.00 for the video
monitor (VM), you are pur-
chasing a product which is
competitive in price and
more than competitive in
performance with anything
currently on the market
which has been made
available to me for testing.
And perhaps the nicest
feature is that you can add
to your system as you
desire, and modify it,
without risk, at your conve-
nience. B

133



‘e o
MICROLOC%\VR 2 .

‘o',oull T

A Digital Receiving System for MORSE and RTTY (BAUDOT & ASCII)

Microprocessor controlled system automatically interprets and displays MORSE/RTTY Codes
at various speeds. A unique signal analysis permits copy of MORSE Code with large variations in
speed and weight. Receives standard RTTY speeds (60, 66, 75 and 100 WPM) plus ASCII. Direct

hook-up to your receiver eliminates the need for any additfonal equipment, Attractive heavy duty
aluminum enclosure (13 3/4 x 13 x 3 in. high).

Newly incorporated standard features:

- 24 hour 6 digit clock on screen ¢ Easier to read text format
e Video display of operating mode & RTTY speed ® Improved narrow band active audio filter
¢ Normal and inverted video (black or white) e Audiol/visual tuning indicators built-in

Use the feature packed AKB-1 programmable memory keyboard to send perfect MORSE and RTTY.

AVR-2 $369.00 (RTTY add $50.00)
AKB-1 299.00 (RTTY add $50.00)
VM-4209 9 in. Sanyo Monitor 169.00
VM-4215 15 in. Sanyo Monitor 259.00

*Prices subject to change.

CUSTOMS OPTIONS AND PACKAGE PRICING AVAILABLE. Write for additional information. One year warranty
on all products. Add $4.00 shipping per item, MD residents add 5% sales tax. SEND YOUR ORDER NOW TO:

M,CROLOG 4 Professional Drive — Suite 119
master chqrgc .

Gaithershurg, Maryland 20760
C ORPORATION Telephone (301)948-5307

THE nTERGeNK
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e Ag@ind

’ FAST DELIVERY, HAM'III

~ HONEST DEALING & e — . e New/Improved
PROMPT DEPENDABLE g o ” | § Heavy Duty

"'S-E-R-V-I-C-E"
We don’t just advertise it —

WE GIVE IT!

DENTRON MLA- 2500

160 thru 10 Meter Amplifier

with Control
(LESS CABLE)

"WELCOMED"
. . . They're our
business!!

(-] i HAM-IIl ROTOR for LESS THAN ONE
SAVE lo /° m HUNDRED DOLLARS! LIMITED — ORDER
0% “‘CASH’’ SAVINGS NOW IN EFFECT on NOW & SAVE! CALL or WRITE TODAY . . .
these popular TRI-BAND BEAMS! AND . . . “TERMS: ‘‘CASH’’ means CHECK,
with ‘“PACKAGE’’ PURCHASE of selected MONEY ORDER or C.0.D.

' MAKE/ MODEL PRICE BEAM ONLY BEAM & ROTOR

CUSHCRAFT ATB-34 4-Element 2-KW $259.95 $209.95 $319.95
HY-GAIN TH3-JR. 3-Element/300W $144.50 $129.95 $242.50
HY-GAIN TH3-MK3  3-Element/ 1KW $219.95 $179.95 $289.95
HY-GAIN TH6-DXX  6-Element/2KW $296.95 $246.95 $349.95
MOSLEY TA-33-JR 3-Element/ 1KW $151.85 $136.50 $247.50
MOSLEY TA-33 3-Element/ 2KW $206.50 $185.00 $294.50
MOSLEY TA-36 6-Element/ 2KW $335.25 $299.95 $399.95
MOSLEY CL-33 3-Element/ 2KW $232.50 $209.00 $317.25
MOSLEY CL-36 6-Element [ 2KW $310.65 $279.50 $384.50
WILSON SYSTEM | 4-Element/2KW $274.95 $224,95 $329.95
WILSON SYSTEM I 3-Element/2KW $219.95 $179.95 $289.95

FREIGHT: ALL SHIPPING CHARGES “‘COLLECT’’ — F.0.B. WATERTOWN!

Write today for our lu'.l'

SuheMiisad Ealprent I, ""America’s Most Reliable Amateur Radio Dealer"”
PHONE NQ. (605)-886-7314 P.O.BOX73 WATERTOWN, SOUTH DAKOTA 57201
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Ground-plane antenna made of coat-hanger wire, pipe clamps, and a broom stick. It is
located inside a vicious agave bush.
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T-Hunt

foiled again

Bob Thornburg WB6JPI
13135 Ventura Blvd.
Studio City CA 91604

n the midst of getting

WR6AMD/WR6ABE
back on the air (it was
turned off for 60 days to
realign the control pro-
cedures), a new MCW D
appeared. At over 20 wpm,
it sent ‘“JPI SUCKS"
through the repeater on a
random basis. The signal
was strong enough to cap-
ture most all users. Since
WB6JP!I is the licensee of
the repeater (WR6AMD),
this MCW signal was of
primary concern (at least
to me).

An initial analysis of the
signal showed that it lasted
for about 4 seconds on
what appeared to be a ran-
dom basis on the average
of 7 times per hour and ran
more or less 24 hours per
day. The signal first oc-
curred about January 22,
1977.

The jammer committee
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