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IT'S A FACT...HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIFIERS IN THE WORLD.
WHETHER FOR AMATEUR RADIO, COMMERCIAL OR MILITARY USE, WE OFFER A CHOICE OF FIELD PROVEN STATE-
OF-THE-ART UNITS TO FIT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

JP 1 \ (:'..-.;h; r;w;;t member of the famous Henry
’/’{/I ]K D"'\J Radio family of fine amplifiers. And we’'re still

convinced that it's the world’s finest linear in its class. The 1KD-5 was
designed for the amateur who wants the quality and dependability of
the 2KD-5 and 2K-4A, who may prefer the smaller size, lighter weight
and lower price and who will settle for a little less power. But make no

% 2KD-5

any amplifier before you buy it. We hope that
you will. If you “lift the lid"” on a 2KD-5 you will see only the highest
quality, heavy duty components and careful workmanship...attributes
that promise a long life of continuous operation in any mode at full

mistake, the 1KD-5 is no slouch. Its 1200 watt PEP input (700 watt PEP
nominal output) along with its superb operating characteristics will still
punch out clean powerful signals...signals you'll be proud of. Compare
its specifications, its features and its fine components and we're sure
you will agree that the 1KD-5 is a superb value at only $695.

We have been suggesting that you look inside legal power. The 2KD-5 is a 2000 watt PEP input (1200 watt PEP nominal
output) RF linear amplifier, covering the 80, 40, 20, and 15 meter
amatueur bands. it operates with two Elmac 3-500Z glass envelope
triodes and a Pi-L plate circuit with a rotary silver plated tank coil. Price
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lity solid state amplifiers. Henry Radio also communications covering the range to 500 MHz.
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Announcing the Heathkit VF-7401
2-meter FM Digital Scanning Transceiver

Sw~ivch lets you choose
yeous frequency man-
allz, or have the
find an active

e Sotn Laich mode,
a ~hanpel latch-up

The 100 kHz The 10 kHz si;n:l inhibits scan

Optional Micoder The Squelch

Il Mijcrophone/Auto  Ccntrel alsc Selector button Selector advcneas cizcLits when signal
Patch Encoder lets  functions as the controls the VF- in 18 kHz stezs. Ia !’sdeected, and the
you phone through  receivar's semsi- 740l's tuning in Scaa, asitre 7Dl stays on that ire.
repeaters with tivity control to 100 kHz _ncre- cyches from ‘%" quercy. If it detectsa
cauto patch input. stcp scanning ments. The 7401's to "L it also 43 S?C‘md, break in
Draws power from  on.yudonrecen-  1MHz Salector causes the 100 tece:ved signal, scan-
the 7401, so no tion of “full- button lats ycu kHzreadout b ning resumes. In the
mike battery quieting” sic chocseany1MHz  advance by ane Sear-Lock mode, once
is necessary. nals, skipping segment of the digit. Depress th= raceiver scans toa
the weik ones. 2.meter band EncRito e e signal, .t remains on

Scoe (incvat that channe! until reset.

More features that make the VF-7401 the 2-meter rig that belongs ia your shack aad vehicle

Mo more seaxcting througl reseater o All-rew, stat=-of-the-art circuits pro- ¢ Power to the Micoder II M:.croohone
guides while rotiling in unfcmiliar ter- vide tne exciting, exclusive features of (.f used) 2liminates reed for c battery.
nitory — your ne ~# He athkit YF.7401 will 1 MHz bandwidth scanning, and Scan e Sturdy S©-239 rear-panesl antenna jack.
finc the activa chcnnels foryou. I will Lock/I:atch capability on 2-rfxeters. ¢ Chassis-mounted power and external

1 DAL atlert VA ;Do ]_:’lcénd °pe“"‘}€i1_‘5,}zgl“ I e A receiver hotter than Heath's HW-2036A speaker plugs.

i going to enjoy bullding your vi - . teatures dual-gate MOSFET front-end 2 g
and you're goirg to love using it. The to minimize ovgerlocd and adjacent- gl e e D
VF.7401, the ult:mate 2-meter tig...from etk lerence: need for panel mounted sync lock light.

the more than 200 Hams at Heath. ¢ Tuning for Power Amplifier and output

¢ "Power-up” on a pre-programmed

e Adjustable, 15-watt (nominal), solid- fiediment ol Solr oW choics, sl &S power level adjustment is accessible
state, narrow-band FM Transceiver. Fully Yo:‘, fcvo};ne};epeater g“hoﬁtlfemc;"mgb clase "
synthesized digital circuitry provides : g ! ¢ Capability of mobile or base operation
full-band coverage without need for * Convenient detachable mike using (with Model VFA-7401-1 AC Power

4-pin connector. Supply -13.8 V at 4A nominal, transmit).

added crys'als.
SEND FOR FREE CATALOG

The new VF.740l is featured in the latest Heathkit Catalog. For a free
copy write: Heath Company. Dept.D11-674, Benton Harbo1, MI 49022, Or
visit the nearest Heathkit Electronic Center in the U.S. or Canada where
Heathkit products are displayed, sold and serviced. See the white pages
of your phone book for location. In the U.S., Heathkit Electronic Centers
are units of Veritechnology Electranics Corporcmon

This device has not been approved by the Federal Communications
Commission. This device is not, and may not be, offered tor sale or lease,
or sold or leased until the approval of the FCC has been cbtained.

-n-aﬁé- Heathkit ..

THERE'S MORE FOR THE HAM AT HEATH!
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W2NSD/1

NEVER SAY DIE

editorial by Wayne Green

BOYCOTT

The Russian ham stations
may clam up a bit after the re-
cent bout with Dave Clark
K8MPF. He was on 15 meters
talking to RZ3AJA, a special
Olympic prefix station, and he
explained to them about the US
boycott of the Olympics, much
to their amazement. They ex-
pressed frustration and this was
echoed by several other Russian
stations which broke in on fre-
quency. The Russians seem not
to have any idea that their
country has actually invaded
Afghanistan and thus they were
astounded to learn of the US
boycott in retaliation.

This could throw quite a crimp
in the Russian plans. It appears
that they were going to field
quite a bunch of ham stations
using the special “R” calls in
order to promote the Moscow
'80 Olympics and that they had
an objective of talking with
every US amateur...and
others around the world.

Dave suggests that it would
be appropriate for US amateurs
to refrain from contacting these
special Olympic stations, but
that normal contacts with Rus-
sian stations be encouraged
since this is one of the few ways
for information to reach the peo-
ple of that country.

The text of a letter sent by
Dave to Dr. Zbigniew Brzezinski
follows:

March 26, 1960
Dr. Brzezinski
White House
Washington DC 20500
Dear Dr. Brzezinski:

As requested by your office
on March 25, 1980, I'm sub-
mitting the following commu-
nication detailing events that
occurred via amateur radio con-
tacts | had with Soviet amateurs
during the afternoon of March
25th.

Contacts with Soviet ama-
teurs are most common; how-
ever, few of their amateurs
discuss issues beyond stating
location, name, signal report,
weather, and descriptions of
their radio equipment. Most of
the Soviet amateurs are inter-
ested in exchanging QSL cards
and do so through the Central
Radio Club, Box 88, Moscow.

On March 25th, Soviet station
RZ3AJA contacted me and the
usual exchange was made with
some notice on my part that this
individual was fluent in English.
| inquired as to the special call
prefix RZ3 and got a detailed ex-
planation of how the special pre-
fixes were a part of Olympics '80
to be held in Moscow. He further

NO TAXES!

Looking for a job? 73is currently seeking applicants for one
of its top staft positions. In addition to being a non-smoker,
the qualitied candidate will be a ham with an outstanding
knowledge of electronics, an excellent command of the
English language, and experience as a working journalist. We
offer a competitive salary, fine fringe benefits, and excellent
working conditions—as well as the opportunity to live and
work in beautiful, tax-free New Hampshire. Interested parties
should respond with resumes to: Director of Personnel, 73
Magazine, ElIm Street, Peterborough NH 03458.

explained, as most amateurs
are aware, that several prefixes
have been assigned with R (in-
stead of the normal U) espe-
cially for the Olympics. He fur-
ther explained in detail about
the preparations Moscow is
making for the Olympics and
that amateur radio will play an
important part through special
calls and awards for contacting
these designated prefixes.

| explained to this amateur
that the US probably would not
be attending the Olympic events
and the reasons for this action
by our government. Not only did
the station | was contacting
show obvious emotional reac-
tion, but he also was joined by
several other Soviet stations
who expressed great frustration
with my comments.

It is my opinion that USSR
amateur radio operators will
continue to combine this pop-
ular hobby with an effort to pro-
mote Moscow '80. These sta-
tions have as an objective talk-
ing with and exchanging data re-
garding Moscow ‘80 with the
more than 400,000 US amateurs
as well as thousands of ama-
teurs around the world.

It seems appropriate, there-
fore, that US amateurs be asked
to refrain from communications
with the special Moscow ‘80 R
prefixes and their associated
activities. A news release from
your office would make an im-
mediate impact on hundreds of
Soviet stations seeking ex-
changes with US amateurs.

Normeal communications with
the Soviet U prefixes should be
encouraged since amateur
radio does provide a system of
direct communication to all
parts of the world regardless of
political relations. Amateur
radio should not be restricted by
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... pacesetter in amateur radio

TS-1208S...a big little rig.

Optimum HF performance in a compact package

High power Very compact and lightweight

Exciting and perfect for mobile or ham-shack neters. LSB. USB, and CW. Built g f d
use! The unique, all solid-state, HF SSB/CW  protection circuit

TS-120S transceiver produces a hefty signal

and offers many great features in a very ¢ Built-in digital frequency display

attractive, compact package. N ) o ) i
' P P 9 Six-digit display with 100-Hz resolution. No recali Effective noise blanker

Easy operation » Built-in 25-kHz marker

Innovative single-conversion PLL system » Versatile front-panel meter

Five bands, plus WWV

+ IF shift + Built-in VOX
NOTE

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

.
Other accessories not shown:
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government sanction since it
provides emergency communi-
cation in times of crisis and
need.

Your comments and feelings
concerning this issue will be
communicated to the major
amateur radio publications and
organizations.

Respectfully,

(s) Dave Clark KBMPF
2508 Rusridge
Kalamazoo M! 49007

Having visited and operated
from Afghanistan (YATNSD), |
can understand the anger about
the Russian invasion of those
people who have visited this
primitive country. | doubt if
hopes for a Viet Nam-like prob-
lem will be realized. Yes, the
Afghans are independent and
fierce, but they do not have the
endless supplies and training
that the troops from North Viet
Nam had behind them...un-
less the US manages to cook
something up. That seems very
unlikely, since we are not on
that good terms with the sur-
rounding countries. No, | think
Afghanistan will go the way of
Hungary and Czechoslovakia.

Should we contact the special
events stations? I'm inclined to
go along with Dave on this and
boycott them. But | do think that
it is important to bypass Pravda
and talk directly with the other
Russian hams to explain why
our country has taken this un-
usual stand. r]

PHOOTLOOSE
PHOTOGRAPHER WANTED

Perhaps you have seen some
of the dirty grimy pictures ac-
companying DX articles in some
of the other ham magazines. |
think it's about time for DXpedi-
tions to get the press they
should have. Believe me, if |
weren't tied down, I'd be volun-
teering to go out there and take
the pictures and write the ar-
ticles. Unfortunately, | have dis-
covered that | really can't do
everything.

Is there an Extra Class (or
even Advanced) with a good
background in photography and
writing who might be available
to accompany DXpeditions as a
stringer for 73 Magazine? We
would pay the travel expenses
...anywhere in the world . . . in
return for top-notch articles for
73 with good photographs.

The line starts at the right.

One of the problems | have en-
countered on DXpeditions is the
lack of foresight on the part of
the other DXpeditioners. They
get so wrapped up in what they
are doing and what has to be
done that they forget the im-
portance of documentation. The
Documentation Officer on a DX-
pedition should not be required
to carry, lift, haul, erect, or other-
wise spend his valuable docu-
mentation time doing routine
work. He should be busy work-
ing out angles for pictures, set-
ting up shots, making tape re-
cordings, making notes, and
planning the movies of the trip.

Rol Anders K3RA, president of the Baltimore Amateur Radio Club
(BARC), introduced W2NSD/1 at the Greater Baltimore Hamboree
and Computerfest in Timonium MD. Photo by W3VBM.

By the time you have worked
out a 16mm movie, covered the
trip with a color 35mm trans-
parencies, and shot plenty of
black and white 35mm photos,
plus made notes for the article
and tape recordings of interest-
ing background, there is little
time left except for some operat-
ing . . . mostly at night.

| managed to shoot a 16mm
film of the 1958 Dxpedition to
Navassa ... which everyone
fought me on at the time. Later,
the film was in tremendous de-
mand — and | still get calls for it.
Having learned my lesson, | did
not take a movie camera on the
1972 DXpedition to Navassa, but
covered it as best | could with
35mm color shots. It isn't the
same. In the future, | would go
back to 16mm or else use a good
video recorder.

On my DXpeditions to Africa,
the Middle East, Asia, and the
Pacific, | really didn't have time
to shoot enough movie film to
make it worthwhile to show. The
35mm slides were shown to
dozens of clubs and at hamfests
and conventions all around the
world. | tried a Super-8 camera
on one trip, but will never do that
again in a case when | want first-
rate films.

If | am able to find someone
with the time and experience to
go out on DXpeditions, we will
be able to do a first-rate job of
publishing articles on these
trips ... and perhaps come up
with some film or tape which
can be used on television.

JAPAN MAGAZINES

Though my ability to read
Japanese is somewhat limited (|
know one Kanji character so
far), there is enough English for
me to get quite a kick out of get-
ting the Japanese CQ Ham
Radio magazine every month. It
is enormous, usually well over
500 pages, and packed with
beautiful color pictures of the
latest in Japanese ham gear.
They have many more hams
than we ... perhaps twice as
many active hams...so their
market for ham gear is much
larger than ours. The result of
this is that they have a far
greater selection of ham gear
than we do.

A few of the Japanese firms
are exporting their equipment
for sale here and we are familiar
with them. But there are a lot
more smaller firms which are

Continued on page 158
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A fresh idea!

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

And, of course, there’s no

need to mention our

1 day delivery and

1 year warranty.

TS-32 Encoder-Decoder

® Size: 1.25"x2.0" x .40"

¢ High-pass tone filter included that may be muted
® Meets all new RS-220-A specifications

* Availablein all 32 EIA standard CTCSS tones

SS-32 Encoder

¢ Size: .9"x1.3"x.40"
® Available with either Group A or Group B tones

Frequencies Available:

® Frequency accuracy, +.1 Hz maximum - 40°C to + 85°C
® Frequencies to 250 Hz available on special order
e Continuous tone

TEST-TONES: | TOUCH-TONES: BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

® Frequency accuracy, + 1 Hz maximum —40°C to + 85°C
® Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 $29.95 E

L’l’ COMMUNICATIONS SPECIALISTS @

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 15




Looking West

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

It's about 2:00 pm Pacific time
or thereabouts. We are at 35,000
feet somewhere above Kansas
aboard a Boeing 727 jetliner
headed home to Los Angeles.
We left Dayton about an hour
ago and will shortly be landing
in Kansas City for about a
45-minute layover. Seated next
to me is Joe Merdler N6AHU,
and a few rows toward the front
of the aircraft is Dr. Wayne
Overbeck NBNB and his XYL. It's
been quite a hectic weekend for
all of us, but a special one for
Joe and Wayne. We are return-
ing from the 1980 Dayton Ham-
vention, and what made it spe-
cial for Joe and Wayne were the
awards presented to them at
last night's banquet. In case you
have not yet heard, Wayne Over-
beck was named ‘“‘Ham of the
Year” because of his continuing
contributions to the overall pic-
ture of amateur radio communi-
cations. DARA’'s ‘‘Special
Achievement Award” for 1980
went to Joe, for his leadership in
the fight against malicious inter-
ference in amateur communica-
tions.

By the way, this is the first
time in the history of these
awards that two amateurs from
the same call district (other than
“8"-land) have been chosen to
receive awards in the same cal-
endar year. Even more coinci-
dental, both are residents of the
San Fernando Valley and both
are members of the same ama-
teur radio club. What's really im-
portant is that DARA saw fit to
honor both these men for their
outstanding contributions to
the amateur service; | cannot
think of any two people who
were more deserving of such
honors. To both, Looking West
offers its heartiest congratula-
tions.

Joe and | decided to fly in to-
gether, and the flight to Dayton
was far better than this one go-
ing home. When | booked our
tickets, | was told that the air-
craft on the return trip would be
a “wide-body” Lockheed 1011,
but for some reason this smalier
plane is what showed up. When
we left the other evening, we had
a Boeing 747 for the main leg of
the trip and spent only 45 min-
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utes on board a smaller plane
for a connecting flight out of
Chicago. Not that there is
anything wrong with a 727, ex-
cept trying to sleep on it. That's
where a 747 or 1011 is really
nice, and what | need right now
is about 10 hours of sleep. Oh,
well, one cannot win them all,
can one?

Next month, we will have a
complete story about the Ham-
vention, but right now | want to
tell you a bit about the truly won-
derful people who were our
hosts during the past three
days. We arrived in Dayton the
morning of April 25th at about
9:00 am local time. Waiting for
us were two of the nicest people
| have ever had the pleasure of
meeting: Bob McKay N8BADA
and Bob Roettele WBUNV. Both
are active DARA members, and
both worked very hard to make
Hamvention '80 the overwhelm-
ing success it turned out to be.
We loaded our bags into Bob
Roettele’s red station wagon
and headed to our hotel, only to
learn that our rooms would not
be available till about noon. Un-
daunted, Bob McKay suggested
that we head over to his house
for breakfast. Let me teli you, it
was some breakfast! | liter-
ally “pigged out.” Bob's wife
whipped up the biggest platters
of bacon and eggs | have ever
seen, and did so in what must
have been record time. Boy, can
that lady cook!

Since it would still be a while
before we could get into our
rooms, Joe decided to see if he
could hear his friend Dave Gard-
ner K6LPL, who at that time was
operating a DXpedition from
Johnson Island in the Pacific.
We swung Bob's beam out in
that direction, but Joe never did
hear Dave. Sometime during all
this, | must have dozed off, be-
cause the next thing | remember
was Joe telling me it was time to
try again at the hotel. This time
the room was ready, and while
Joe and the two Bobs headed
out to the Hara Arena, | elected
to catch up on some lost sleep.
Having been to Dayton before, |
kind of knew that this might be
the best approach. | had slept
for 3 hours between Los Ange-
les and Chicago, but this darn
hypoglycemia | suffer from real-
ly requires about 8 hours of
sleep so that | can function

properly for the next 16.

It was about 6:00 pm local
time when Joe returned, and he
had with him yet another Bob.
This was his cousin Bob Merdler
K8BAQA from Saginaw, Michi-
gan. Joe introduced us, and we
took off for dinner.

It was when we returned that |
finally met Noel and Marilyn
McKeown and their 8-month-old
daughter. Noel is WBBQQC and
was the General Chairman of
Hamvention '80. Ever meet
someone for the first time and
feel you have known him for a
lifetime? That's the way it was
with Noel and Marilyn. | can only
say that in my book, they are su-
per. So, while Bob and Joe hit
the snore shelf, Noel, Marilyn
and |, along with a number of
other members of DARA, sat in
the DARA suite talking into the
wee hours of the morning. | nev-
er did get much sleep that night,
but | had, as you know, taken
precautions to cover just such a
happening. About 1:00 am, Noel
and Marilyn excused them-
selves, since they both had to be
at the arena early to open for the
next day's events, so we ram-
bled downstairs to the hotel's
pub with the rest of the crew. As
| sipped my Diet-Rite Cola and
chatted with Vic Stauder
WA2KOOI8 and the rest of the
people, | knew deep inside that |
had made new friendships that
would last a lifetime. Vic was in-
terested in possibly videotaping
some of next year's convention,
and we spent a good two hours
debating the pros and cons
about how to do this.

Saturday morning at about
8:00 am, Bob picked us up and
we headed out to the Hara
Arena, stopping along the way
for a rather healthy midwest
breakfast. | thought we would be
among the first to arrive, but |
was in for a rude awakening. By
the time we arrived, the parking
lots were loaded with cars bear-
ing callsign plates from almost
every state in the Union. If there
is a gasoline shortage, you
would never have known it here.
The place was buzzing with ac-
tivity. Since Joe was not sched-
uled to speak till noon, | left him
in Bob's capable hands and
made my way toward the flea
market. | had a specific destina-
tion and a specific person to
meet with.

You have not seen an amateur
radio flea market until you see
the one at the Hamvention. This
year, they opened the flea mar-

ket a day earlier than usual, and
by mid-Friday it was already
packed full. By the time | arrived
on Saturday, it was both unbe-
lievable and breathtaking. There
is no way | can tell you how
many buyers and sellers there
were. Maybe DARA has figures
on this, but if the place was
crowded in 1976 when | last at-
tended, it was twice as crowded
this year. Even with the mass of
humanity | had to wade through,
it took only 10 minutes to locate
the person for whom | was
searching. After all, how many
people come to the Hamvention
with a 10-meter ground plane on
a push-up mast? | had been told
to watch for this “landmark” by
its owner and had spotted it al-
most immediately. Its owner
was Bob Heil KSEID of Marissa,
lllinois.

In the past year, Bob and |
have become friends over the
phone, though we had yet to
eyeball. Actually, Wayne Green
sort of introduced us by sug-
gesting that | give Bob a call in
early 1979. That phone call led
to many others and finally to our
meeting face-to-face at Dayton.
Bob is the guy who put the town
of Marissa on the map with re-
gard to amateur radio. As he ex-
plains it, Marissa has about
2,000 residents of which close to
170 are active amateur radio op-
erators. Virtually all of these are
members of “MARC,"” the Maris-
sa Amateur Radio Club, one of
the most active radio clubs in
the nation. They own one of the
most elaborate amateur repeat-
er systems in the nation, with
satellite receivers, satellite
transmitters, and remote links
to other bands—including 10-
meter SSB! How was this ac-
complished? That's for Bob to
tell, and the story is told partially
in a slide show that MARC
makes available which details
the development of WDSGOE
...""The Mighty Marissa
Machine.” I've seen this slide
and audio tape presentation,
and it's one worthy of showing
at any radio club meeting. | sug-
gest that you contact MARC at
PO Box 68, Marissa IL 62257, for
information on its availability.

Back to the narrative. | arrived
at Bob’s van and was introduced
to his wife Judy and another
friend of theirs who made the
400-plus-mile trek to the Ham-
vention together. Bob's latest in-
terest is getting more people on

Continued on page 167
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new features, new performance + all 9 hf bands

NEW — ALL 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go,
with crystals supplied for seven bands (crys-
tals for 18 and 24.5 MHz bands available
when bands are ready for use)

ALL SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer

NEW 3-MODE, 2-RANGE OFFSET TUN-
ING. Another TEN-TEC first... (1) Offset Re-
ceiver Tuning, (2) Offset Transmitter Tuning
and (3) Offset Transceiver Tuning. None
other has it. For complete flexibility, to meet
all needs, fine tuning or DX. 2-ranges: + 500
Hz or + 4 kHz

OPTIMIZED RECEIVER SENSITIVITY.
For an ideal balance between dynamic range
and sensitivity... from 2 uV on 160 to 0.3 uV
on 10 Meters.

NEW OPTIMIZED BANDWIDTH. Seven
response curves—four for SSB, three for
CW. Standard i-f filter Is an 8-pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8
pole CW filter and a 250 Hz 6-pole CW filter.
Switch an optional filter from the front panel
to put it in series for up to 16 poles of filter:
Ing. And the standard CW active audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New toggle switches select i-f
and audio filtering. Selectivity for any situa
tion

BUILT-IN NOTCH FILTER. Variable null
eliminates unwanted signals and carriers in a
pass band from 200 Hz to 3.5 kHz with a
notch depth of more than 50 dB

NEW BUILT-IN NOISE BLANKER. Stan
dard equipment. New 2-pole monolithic
crystal filter handles big signals easily, makes
impossible locations usable

GREATER DYNAMIC RANGE. Better than
90 dB, typically. Reduces front-end overload
and distortion. Plus a PIN diode switchable
18 dB attenuator on the RF gain control

NEW “HANG” AGC. Smoother operation.
2-SPEED BREAK-IN. “Fast” or “Slow”
speeds. “‘Fast’” for instant, full break-In
“Slow” has a longer mute time before re-
ceiver is actuated for working crowded bands
with heavy QRM and for mobile

WWV RECEPTION. On the 10 MHz band.
DIGITAL READOUT. 6 shielded 0.43” LEDs
with 5 in red, the 6th (100 Hz) in green.
SEPARATE RECEIVING ANTENNA CA-
PABILITY. Use with separate components,
instant break-in linears, or transverters
“S”/SWR METER. Easy-to-read. Electron-
ically switched

200 WATTS INPUT. On all bands, when
used with 50 ohm load. Proven, conser-
vatively rated design. Fully warranted for first
year, pro-rata wamranty for five extra years!
100% DUTY CYCLE. Full power hour after
hour without fail. ldeal for RTTY, SSTV or
any hard usage

BUILT-IN VOX AND PTT. Smooth VOX
with 3 front panel controls. And PTT control
at both front and rear panel jacks

BUILT-IN PHONE PATCH JACKS. Easy in-
terface to speaker and microphone signals
BUILT-IN CW ZERO-BEAT SWITCH. Puts
you on exact frequency of a station being
worked without being on the air.

BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy listening
ADJUSTABLE THRESHOLD AUTO-
MATIC LEVEL CONTROL. From low
power to full output with full ALC control
FRONT PANEL CONTROL OF LINEAR
OR ANTENNA. Auxiliary bandswitch ter
minals on rear panel permit simultaneous
control of external relays or circuits

AUTOMATIC SIDEBAND SELECTION.
And you can reverse it with the mode switch.

SUPER AUDIO. A TEN-TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean. Easily ex
ceeding FCC requirements, thanks to metic-
ulous design, fine components, and conser-
vative ratings
HIGH STABILITY. Deviation is no more
than 15 cycles per degree temperature
change after warm-up
HIGH ARTlCULATlON KEYING. 2%z msec
rise and decay time for sharp, clean keying.
BUILT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficiency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re-
moval if needed.
FUNCTIONAL STYLING. Dark front panel,
convenient control groupings, ‘“clamshell”
cabinet, full shielding, and easier-to-use size:
5%"h x 14%"w x 14"d.
POWER. Operates on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.
FULL ACCESSORY LINE. Model 217 500
Hz CW filter $55, Model 219 250 Hz CW fil-
ter $60, Model 218 1.8 kHz SSB filter $55
Model 243 Remote VFO $139, Model 255
Power Supply/Speaker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34 50, Model 234/214 Speech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color.

Model 546 OMNI-SeriesC . ... ... $1189

See your TEN-TEC dealer, or write for full
details.
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RTTY Loop

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

This month, the spotlight
shifts from the home-brew to the
commercial. We shall begin ex-
amining “store-bought” RTTY
equipment available to the ama-
teur. | plan to cover only equip-
ment | have bought and used
personally or been able to get
my hands on for a while. | will
not echo manufacturers’ spec
sheets or promotional literature;
that would be a disservice toyou
all.

I guess it is best to start with
something popular that many of
you have had experience with.
We have been talking about
demodulators for a few months,
and one of the most popular
commercial demodulators of re-
cent times is the ST-6, manufac-
tured by HAL Communications
Corp., Urbana, Hlinois 61801.
Now, HAL has come out with
many new models, with all kinds
of bells and whistles, but the
ST-6 has been the anchor fcr
many a RTTY enthusiast.

You can trace the ancestry of
the ST-6 back to at least August,

1965, when Irv Hoff W6FFC,
then K8DKC, published a de-
scription of his “Mainline TT/L
FSK Demodulator” in QST. Al-
though built with tubes and re-
quiring a hefty power supply to
match, this is the granddaddy of
the ST-6, with most of the same
operating features. The design
was upgraded In a few years to
the TT/L-2, and then solid state
appeared. Irv went to work and a
whole series of begats ran from
the ST-1 to the ST-6, the latter
published in Ham Radio, Jan-
uary, 1971.

The ST-6 uses 709 operational
amplifiers throughout and em-
ploys well-designed Butter-
worth input filters. As supplied,
it comes equipped for 850-Hz
and 170-Hz operation; 425-Hz
operation is available as an op-
tion. The filters are quite narrow,
which allows for sharp selec-
tivity under difficult conditions.
By straddle tuning, shifts of ten
Hz to 1100 Hz are copyable with
a stock unit. Autostart, however,
is functional only on the
nominal shifts.

Using the ST-6 is relatively
straightforward. The loop con-
nector is a molex™ plug on the
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rear skirt and provides the stan-
dard 60-mA loop current. An
RS-232 output is also available
and may be used to drive a video
display or transmitting FSK cir-
cuit. A key jack is provided
which, when used with the FSK
output, can provide narrow-shift
CW identification. The teleprint-
er may be plugged into a
switched ac receptacle, also on
the rear skirt.

A signal is tuned in by peak-
ing the built-in meter so that
minimum flicker of the needle is
observed. The meter deflects
upward for both mark and
space, so when the signal is
tuned correctly, assuming equal
strengths for mark and space,
the deflection remains con-
stant. Alternately, a conven-
tional oscilloscope may be con-
nected to a jack and a cross pat-
tern used for tuning. The demod-
ulator may be used in “FM"
(limiter) or “AM” (limiterless)
mode. The autostart only works
when the limiter is on FM.

Now, a few problems. Many
people buy the ST-6 as a kit. The
circuit is assembled mostly on
several printed circuit boards,
so this is not too much of a
chore. But, wiring at least seven
(more if extra shifts or AFSK is
added) edge connectors is hard
enough without being forced to
use the wire suppiied. Typically,

a coil of fine stranded wire is
supplied, all one color. If you like
your eyes and plan to assemble
this kit, go out and find some
multi-colored wire to do the con-
nectors with and ditch what
they send you. Almost every
mistake | have seen in an ST-6
built from kit form (and there
have been quite a few) has been
traced to an error in wiring those
edge connectors, an error that
could have been prevented, or at
least found easily, if coded wir-
ing was used. | mentioned that a
discriminator for 425-Hz shift is
available. This shift is a com-
mon commercial shift, but is
rarely used in amateur work.
Nonetheless, the front panel is
marked for all three shifts. If you
have only two, 850 Hz and 170
Hz, the switch used has a differ-
ent arc, so the pointer lines up
with neither label. A neater way
would be to stamp the case for
two shifts and offer an escutch-
eon to users to the three-shift
option. Finally, | am not fully
versed enough on the circuit to
know why, but it sure would be
nice to be able to use autostart
while in limiterless mode. As it
is, the machine runs open with-
out a signal in limiterless mode,
while in limiter (FM) there is
mark-hold.

Continued on page 163
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Fig. 1. The Twin Cities TU: Parts List. C1—0.033 mF, approx., to resonate with L1 to 2975 cycles. C2—0.066 mF, approx., to resonate with
L2 to 2125 cycles. C3, C4—500 V, disc ceramic. C5, C6, C7, C10—400 V, paper. C8, C9—500 V, disc ceramic. C11, C12—electrolytic.
C13—500 V, mica. CR1, CR2—400 piv silicon diode. CR3, CR4, CR5, CR6— 1N64 or 1N69 diode. F1—1 Ampere, 250 V fuse. J1, J2—Auto
radio antenna jacks, Motorola type. J3—Phone jack, closed circuit, with insulating washers. K1—255 A polar relay. L1, L2—88 mH toroid
telephone loading coil. R1—': Watt. R2, R5, R9, R10— Y2 Watt. R3—': Watt. R4—, Watt. R6— "2 Watt. R7— . Watt. R8—poten-
tiometer, linear taper. R14—wire-wound. S1—SPST toggle switch. S2—SPDT toggle switch. T1—150/600 to 19,000 Ohm, surplus;
#GH-1202-2. T2—150 V @ 50 mA, 6.3 V @ 2 A, Stancor PA-8421. V1—6SL7 tube. V2—6C5 tube. V3—6SN7 tube.
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WHEN OUR CUSTOMERS TALK....
WE LISTEN.
—TN

John Fail, KL7GRF/6
Long Beach, CA

Vernelle “Red” Irwin, KSKUW
Kenney, IL

Harry Belock, AA2X
Great Neck, NY
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Tom Gentry, KSVOU John Whitaker, WSHEZ
Dallas, TX Baton Rouge, LA

And we respond with unexcelled RTTY equipment.

Onereason RTTY equipment designed by HAL customer ideas with their own to create the most
is always state-of-the-art quality is our open channel advanced equipment features and capabilities in the
of communications with customers. industry.

We want to hear the “What if's..." and “How It adds up to greater enjoyment of RTTY operation
about's . .." that come from active and dedicated and a dependability factor backed with a full one-year
RTTY operators. Our engineers have combined warranty.

Write or give us a call. We'll be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP.

Box 365 o For our European Customers Contact:
Urbana, lllinois 61801 Richter & Co., D3000 Hannover 1
217-367-7373

Transradio SA, 6816 Bissone/Lugano



DX

James D. Cain K1TN
306 Vernon Avenue
Vernon CT 06066

OXING IN THE EIGHTIES

Unlike other phases of ama-
teur radio, DXing depends on
the world political situation and
on each country’s relationship
with other countries. A world
war is the extreme example
when amateur radio simply
ceases to exist. Luckily, this has
not happened for nearly forty
years. Otherwise, during times
of political normalcy, when onty
three or four world crises are in
progress at a time, DXing is af-
fected but not completely pre-
cluded. In 1980, there's the Rus-
sian “woodpecker,” that dratted
over-the-horizon radar which
trashes various HF bands. The
woodpecker has engendered
worldwide anger among hams
since it is the greatest obstacle
to DXing in memory. The frustra-
tion is compounded by the fact
that the woodpecker comes
from a country which has, and
encourages, a dynamic amateur
radio program. In addition, that
same country was “on our side”
at the World Administrative
Radio Conference.

Another example of what we
are going to face in the coming
decade is that amateur radio
may no longer be the interna-
tional diplomat it has been in re-
cent years, at least not from
America’s point of view. Already
this year, several expeditions
have been mounted to rare
DXCC countries by non-US ama-
teurs after attempts to operate
from the same spots by Ameri-
cans have been flatly turned
down. Take Europeans in Africa,
for example, or Canadians in
Asia. Where one selis arms of
war to another country, amateur
radio operators are inevitably
present and likely to obtain per-
mission to operate if anyone
can. The US has traded busi-
nessmen/hams in Iran for Naval
personnel/lhams on Diego Gar-
cia. Now lran is rare and VQ9s
are everywhere.

QST published its May issue
with a full-color cover photo of
radio operations for the Winter
Olympics at Lake Placid, New
York, in February, 1980. That is
wonderful publicity for ama-
teurs, but, since mostly ama-
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teurs read QST, we wonder why
that cover was chosen. Hams
worldwide will get that issue of
QST just as the last hopes for
the Summer Games in Moscow
are dying. A few copies of QST
make their way to the USSR, too.
We are sure the May issue will
be allowed in, as the propagan-
da value will be great. If some
sort of “alternate games” are
held this summer, will amateur
radio be there? Would amateur
radio have played a part in the
Moscow Games? As a matter of
fact, it already does, in the form
of special amateur radio cail-
signs being used by amateurs in
the USSR. And wait until their
QSL cards come through the
various QSL bureaus: You can
bet the Olympics will be por-
trayed on those cards in the
“People’s Glory of Sport” motif.

Which brings us to the next
step in this somewhat cir-
Cuitous route to an important
point. Why do you think we
called the new IARU (Interna-
tional Amateur Radio Union)
contest which began in 1977 the
“Radiosport Championship™? |
say “we” because this author
wrote the rules for the activity,
and the name was chosen be-
cause “radiosport” is a term
used in the Communist-bloc
countries as well as much of the
rest of the world. It seemed like
a nice change from the wrung-
out term “contest.” It was an at-
tempt to show support for the
concept of “radiosports,” which
in many countries means strap-

ping a radio on one’s back, run-
ning miles and miles, stopping
at certain checkpoints to make
contacts, and hoping to finish
the course or find the hidden
transmitter first, before one’s
heart bursts. Try to forget that in
North America a transmitter
hunt means climbing into a gas-
guzzling automobile with a case
of beer and a couple thousand
dollars worth of commercial
radio equipment.

Listen to the talk on 20 meters
among hams ostensibly further-
ing international goodwill —
amateurs in the “have” coun-
tries talking to amateurs in
other “have” countries about
their next six-month tour of still
another “have” country. When
was the last time one of these
self-appointed diplomats asked
aradio contact in a Third-World
country what he did for a living
(or, even more remotely, got an
answer)? Telling a friend in
Japan how much you like your
new Kenwood or Yaesu radio, or
discussing the fine points of
fuel injection on your Porsche
with a German is great fun, but
hardly encouraging to the
African with his “WARC Spe-
cial” single conversion radio
who is listening in. We might put
a better foot forward by discuss-
ing how, for example, that half
of the world’s population which
goes to bed hungry might be
fed. Or don’t hams care?

In 1970, author Alvin Toffier
stunned the world with his book
Future Shock; he followed it this
spring with The Third Wave,
which reminds us that his pre-
dictions ten years ago are com-
ing true and that those who roll

!
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Kris VU2KMK is very active on 20-meter CW almost daily, looking

for the North Americans. The S8B-101 is hooked to a dip

usually puts a good signal into the States and Canada. Thanks to

Doug Hendricks N7UT, who is manager for VU2KMK Q.

sending the photo.
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with the punches of a changing
society and a changing world
will make it; those who don't,
won't. If a DXer burns wood for
heat, cuts his driving, grows a
garden, starts a business be-
Cause the industrial state no
longer seems relevant (much
less efficient), how can that DX-
er continue operating his radio
station in the same manner as
when times were simpler?

For years we have heard ama-
teur radio’s leaders tell us that
our ability to communicate
around the world is a unique
privilege to be guarded and
cherished. Indeed. But it is also
a privilege to be utilized in the
best possible manner for the
good of mankind. Speaking to
citizens of other countries re-
mains a thrill to us, after twenty
years of hamming, and will re-
main a thrill probably for the rest
of our lives. But the topics of
conversation will change, as will
the entire concept of amateur
radio. Why not? Everything else
has changed in the ten years
since we walked out of college,
long-haired, bearded, drafted,
and with lumps on the head
from Mayor Daley’s storm troop-
ers. And those who yearn for
ham radio to remain the one last
stable part of their lives in a
storm of change had best look
elsewhere. Amateur radio is a
personal, human reflection of
the other parts of our psycho-
logical makeup. The old-timers
on the bands who hoot at
thoughts such as these will not
be around ten years hence to
witness the changes they op-
pose. Pity. The changes are in-
evitable.

Already, signs are on the
horizon. There is an entirely new
breed of DXers on the bands, a
crop of neophytes spawned by
the League’s training program
of a few years ago. They don't
think like we “old-timers” do.
They didn't come up through the
ranks of DX-20 transmitters and
“All American Five” blooper
shortwave radios, those sta-
tions where finally working a G3
on 20 CW was worthy of a three-
day celebration and a news item
in the local paper (“13-Year-Oid
Boy Earns FCC Radio License™),
Nowadays, get a ticket, hook
your FT-101 to a trap vertical,
and make DXCC in a month. And
that's great! But such a growing
up in radio results in an attitude
which removes much of the
mystique of wireless communi-
cations and, ultimately, an atti-



tude toward DXing which took
some of us decades to cultivate.
Oh, the newcomers still listen to
their elders on the bands; wit-
ness the KA1 “calling CQ ten
and carefully tuning for any pos-
sible call.” No matter he has a
locked-in transceiver and his
“any possible callers” are fuily
aware that he is on 10 meters
without being toid! Helshe is
sure to wish us best of best re-
gardses (best 73s) and helshe
will learn. |f we do the teaching.

So the bands are sounding
different: newcomers, hippies,
lists, hams who don't know the
code, operators tied into com-
puters or playing chess, out-
casts from the amateur radio
establishment. Not everyone on
the bands voted for Nixon, has
short hair, holds a job, is male,
has freedom of choice, and is
married with 2.3 children, a dog,
and a station wagon. Talk to a
ham in San Francisco and odds
are onein three hel/sheisn't even
heterosexual. But who cares?
Let's talk!

An important person in ama-
teur radio passed away in April

and we should record his pass-
ing. Jim Fisk W1HR, Editor-in-
Chief of Ham Radio and Ham
Radio Horizons magazines, suc-
cumbed to a heart attack on
April 18, 1980, at age 45. Jim was
a true ham: technically knowl-
edgeable, devoted to amateur
radio, and active on more fre-
quency bands than most of us
know exist. Jim was a founding
father of Ham Radio magazine
twelve years ago, and he was
known for his ability to convince
reluctant basement experiment-
ers to publish their findings in
the amateur press. Jim's last
goal was DXCC Honor Roli, and
he had worked four new coun-
tries in the last week of his life.
People like this are hard to find,
and W1HR's void will be difficult
to fill.

We ran a photo last month of
Nao Akiyama JH1VRQ, one of
Japan's most active and avid
hams. Nao's home was de-
stroyed by fire early in April, and
he lost most of his valued radio
records. Nao was overseas liai-
son officer for the Japan DX
Radio Club, and he correspond-

ed with most of us who are into
DXing. Please. You may remem-
ber working JH1VRQ in the past
few years, in contests espe-
cially. Look him up in your log
and get some QSLs off to him
clo the JARL bureau in Tokyo.
Think where you would be if your
collection of DX cards was
wiped out by a personal disas-
ter. Thanks.

There was plenty of good
news on the DX front in April,
1980. Herewith a rundown.

You read our report on the
Heard Island VKORM operation
last month. The good news is
that Jim Smith P29JS and Dave
Gardner K6LPL are both inter-
ested in planning a full-blown
operation from this remote
island late this year or early
next. The accompanying box
has the letter from P23JS re-
garding this. P29JS has thus far
expended considerable effort
on behalf of DXers and he
seems likely to be in a position
where he could pull off a full-
bore expedition. How badly you
want to work Heard depends on
how close you are to the Honor

Roll and how much you might
want to be on the Honor Roll a
couple of years from now.
Speaking of K6LPL, Dave op-
erated from Johnston Island
/KH3 in April and did an ex-
emplary job. We listened to
Dave for a long period of time,
and no matter who he worked,
chit-chat was at an absolute
minimum, It was always rush,
rush, rush. Dave started his ex-
pedition by firing up 26 hours
after he departed the infamous
Fresno DX Convention and op-
erated SSB despite a cold of
what sounded to be monumen-
tal proportions. Dave was all
business, which is what counts
in an operation of this kind. It is
great to know that Dave's in-
juries while on Palmyra as
K6LPL/KH5S last January have
apparently healed enough to en-
able his Johnston operation.
QSLs for this one to Joe Merdler
N6AHU, who is, by the way, as-
sociated with the Personal Com-
munications Foundation. Those
of you not famitiar with the PCF

Continued on page 166

Heard Island DX Association

clo PO Box 2053

Konedobu

| Papua, New Guinea
73 DX Column

problems; the costs of mounting this DXpedition will be con-
siderable. Many people and DX groups have indicated a
tremendous interest in the activation of Heard Island and of-
iers of assistance have been numerous.

Funding of the 1980-81 DXpedition will be based on the i
following criteria:

(a) Each member of the amateur team will be required to
contribute to the expedition fund.

(b) Individual donations will be accepted.

(c) Offers of financial assistance from the various
amateur radio societies, radio clubs, and DX groups will be
accepted.

(d) Residue of funds accrued after completion of QSL
commitments.

Dear OM,

Anybody who has followed the recent activation of Heard
Island will be disappointed in the misfortune suffered by the
people involved. Even if all had gone well, the size and dura-
tion of the operation (interspersed as it was with the require-
ments of a scientific expedition) meant that the total of an-
ticipated contacts would not exceed around 1000 QSOs.

Prior to VKORM, Heard Island had not been activated for
8-10 years and has never been the subject of a full-blown DX-
pedition. It is intended to try to change this situation within
the next 10 months.
| The Heard Island DX Association has been formed for the
purpose of activating Heard Island.

A considerable amount of research has already been
done in conjunction with the scientific expedition which
took place in March this year. During the coming months,
further work involving the necessary logistics to support a
serious amateur DXpedition to Heard Island will continue.

The Australian authorities concerned have indicated that
there would be no serious objéction to a well-planned, well-
founded, and good-intentioned amateur DXpedition. It is in-
tended that the association will offer a place in the teamto a
professional scientist to carry out research on Heard Island
over the duration of the DXpedition.

A trust account has been established by the founder
members of the Heard Island DX Association to account for
the funds received, and receipts will be issued for all con-
tributions.

In the unlikely event of the DXpedition not taking place as
scheduled, all donations will be either refunded or allocated
to another DXpedition or worthy charity. In either event, all
donors will be notified personally.

Firm offers of radio equipment have already been re-
ceived, but no offers of ancillary equipment, antennas or
power supplies, etc., have as yet been solicited.

Owing to weather conditions, the time slot available is
mid-December to mid-February. As you can see, the time
factor to allow an operation to take place in 1980 is very
limited.

We thank you for your cooperation and assistance in heip-

It is anticipated that the team will consist of a number of ing us to activate one of the most difficult and rare DX coun-
experienced “contest-type” operators who, while capable of tries in the world today.
dealing with the tremendous demand that exists for Heard 73,
Island, will have the capability of offering other skills which Jim Smith P29JS
will contribute to a successful operation. President

The financing of any major operation invariably creates Heard Island DX Association
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Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

RTTY, to me an arcane, mys-
terious mode that | deliberately
avoided for years, has finally
gotten to me. | had sidestepped
it on the theory that since inan-
imate objects are unpredictably
perverse, | would rather not have
any truck with it. People are bad
enough, but at least they can be
dealt with to some extent, how-
ever slight. But when you're
dealing with machines and gad-
gets, the only way to overcome
their occasional idiosyncrasies
is to take a sledge to them.

How does one capture the at-
tention of adumb machine? You
can slug a recalcitrant jackass
over the head with a two by four.
But you cannot do anything with
a malfunctioning machine. You
might just as well bay at the
moon!

As | say, | avoided teletype™
like the plague. But in recent
months, several of my buddies,
the more affluent ones, had
bought themselves Pets, Ap-
ples, TRS-80s, and the like, and a
few even went for those dandy
little DS3100 ASR jobs. All at
once, | found that | was left with
two or three guys to talk with;
the rest were all pounding on the
“green keys.” It frustrated me no
end. When | did run into them
once in a while, they were
patronizing, uppity, and posi-
tively revolting!

So, notwithstanding my
natural aversion to the mode, |
was forced to get in on the ac-
tion. It was strictly a case of
peer pressure and keeping up
with the Joneses.

| latched onto an old clunker
...a Model 15. It had its prob-
lems. As l've already implied,
what | know about teletype you
could put into an eyedropper,
with room to spare. So every bug
that gave me trouble became a
major crisis. | had to seek help
on practically every one of them,
and | suppose | exposed myself
for what | really am: arather non-
technical person. One of my
friends, while on the phone with
me, said that he had monitored
one of my QSOs in which | was
attempting to make head or tail
out of someone's explanation
about loop circuits and scath-
ingly asked me, “Hey, Dave,
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where did you get your license
... at Sears & Roebuck?” | know
that he was just trying to be fun-
ny, but it cut me to the quick. |
mean, | can look at a diagram of
a Hartley or Colpitts oscillator

and identify it...| can recite
Ohm's Law and the Square of
Turns Ratio...| know the for-

mulae for inductive and capaci-
tive reactance and know the dif-
ference between a Lissajous fig-
ure and a lecher line. But RTTY
is something else again.

It's the frightening intricacy of
the thing. It has more wheels,
cogs, cams, ratchets, levers,
escapements, springs, Sprock-
ets, pawls, pivots, bearings,
shafts, bushings, idiers, and
other gadgets and widgets than
anything I've ever tackled since |
surreptitiously dismantled our
old Seth Thomas when | was
about eleven (and got the worst
trouncing of my life from my
righteously indignant father).
RTTY is a formidable and dia-
bolical challenge indeed, espe-
cially to one who, like me, is all
thumbs.

Then, too, this machine had
not been in service for quite a
spell, and a great deal of the old
grease had dried out pretty bad-
ly and was of the hardness and
consistency of well-aged Port-
land cement. Have you ever tried
to remove a blob of old dried-up
bubble gum from the seat of
your blue serge pants? Well,
that's what it's like to clean up
that ancient, dessicated grease
in a Model 15.

Moreover, at least ten
families of spiders, moths, and
other wildlife had made their
domiciles in that machine, and |
found some artifacts within that
indicated that at least one small
boy must have used it as a
repository for some of his prized
possessions. A few marbles, a
small pocketknife with a broken
blade, a size 8 snelled Eagle
Claw fishhook, two baseball
cards (Johnny Mize and “Lucky”
Jack Lohrke, which suggest that
this particular kid must have
been a Giants fan fast ap-
proaching middle age by this
time), and a red cardboard cylin-
drical Daisy BB container hold-
ing a few old-fashioned kitchen
matches. | believe that I've got-
ten all of his stuff out of the
machine, but you never can tell.
It's possible that I've missed

some items which will turn up
later.

| needed a terminal unit, of
course. | hung around the house
for days on end, hoping to inter-
cept the UPS man so that the
XYL wouldn't find out that I'd
ordered one COD. | figured that |
couid tell her I'd traded some old
stuff in the basement for it, just
as I'd done when | got my linear
amplifier and the 2-meter FMrig.
But, of course, the damned
thing had to arrive during a brief
ten-minute hiatus when | was
out of the house. She made out
the check for $238.95, and on the
stub, in very neat handwriting,
she wrote, “What nerve!!!”

As close as | can figure it, that
TU has cost me about 400 bucks
to date, counting the new hand-
bag, the gloves, the two tickets
to “Evita,” and the restaurant
after the show. I'll never order a
piece of gear COD again . . . that
| promise you.

RTTY operators generally pre-
pare what is known as a “brag
tape.” It is simply a rundown of
the station equipment and is
pretty much standardized; most
of them are fairly similar. | was
delighted to learn, however, that
there are a couple of guys who
rebel at the conventional and
show their disdain by running
tapes which are much different.
This represents the sort of
iconoclasm dear to my heart . . .
to me, there's nothing worse
than a stuffed shirt who never
whistled in a library. Sacred
cows often get booted in the tail,
and this brightens my day. After
hearing many squares denounc-
ing these non-conformists in
rather harsh terms, | couldn't
possibly avoid making up an un-
conventional brag tape. This is
the way mine will go.

The transmitter here is a
Multi-Elmac 67, driving 6
UV201's. The tubes are installed
in small tomato paste cans

which are placed in large
tomato cans, and the outer
jacket holds sufficient water to
act as a cooling chamber. (If
desired, Chianti may be
substituted.)

The receiver is a Sky Buddy,
and the antenna (Beverage type)
is composed of 144 beer cans
(Coors), soldered end to end,
mounted on the outhouse roof.
The metallic slats from a vene-
tian blind, grounded to the
radiator grille of a 1926 Essex
Super-Six, act as a counter-
poise.

The terminal unit consists of
a pair of close-mounted salad
forks activated by a series-tuned
Mixmaster paddle which can be
simultaneously utilized to whip
up custards or cake batter, thus
saving electrical energy.

The reperf utilizes the ser-
vices of a Mexican alien fruit
picker. He punches the tape by
doing the Mexican hat dance on
it while wearing a pair of Lee
Trevino's old golf shoes.

We have no pix to transmit at
the moment, but the puncher
has volunteered to talk to his
brother, a distributor who ex-
ports Tijuana bibles into the
US, among other Mexican prod-
ucts, mainly agricultural in
nature. Before long, we hope to
have on hand a good selection
of RTTY pix such as Tillie and
Mac, Maggie and Jiggs, Ella
Cinders, Popeye, Lil Abner and
Daisy Mae, etc.

I'd like to see anybody top
that. That's the sort of brag tape
that'll make people sit up and
take notice. But as far as those
pix are concerned ... forget it;
it's just a gag. But, incidentally,
if you know anyone who owns
any of those old 8-pagers, see if
you can get him to Xerox a few
and send them to this QTH. |
haven't seen any of those since
way back in high school . . . har,
har!

Ham Help

| am interested in—in fact,
“desperate” for—information
from anyone who has soived TVI
in conjunction with cable HBO
units. QSOing with other hams, |
find this seems to be a nation-
wide problem for amateurs.

The unit used locally is made
by Magnavox and tuned to chan-

nel 4.

| have tried all the usual meth-
ods, such as shielding, ground-
ing, and filtering, with little suc-
cess. All and any solutions will

be greatly appreciated.
Harry Umphenour WDSIVY
1127 W. Nebraska Ave.
Peoria IL 61604
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Model TM-Series
The Sky Needle
series supports
large amateur
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base mount
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scopic winch
Included. Motor
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models.

Come to Tri-Ex for innovative tower design and
engineering! Our towers are famous all over the
world for their strength, stress and wind resistance.
Now you can buy a superior Tri-Ex tower at

FACTORY SAVINGS!

Choose your metal. Towers can be fabricated in
steel to ASTM Specifications with hot-dipped gal-
vanized finish (done after construction so that inside
surfaces are zinc-coated, too). Or in Triexium™, our
lightweight, corrosion resisting, high-strength light

alloy.

Tri-Ex HAM towers are available self-supporting or
guyed; take your choice. The W series of crank-up
towers, the LM series of crank-up/tilt-over towers
and the TM sky needles are self-supporting.

Use your charge power to buy your tower. Tri-Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or which
size tower is right for your antenna, call Bill Salerno,
his technical sales know-how is ready to serve you.

TOWER CORPORATION

7182 Rasmussen Ave., Visalia, CA 93277

» Reader Service—see page 210

the Tri-EX Factory

or
USE THIS HANDY ORDER FORM

TOLL FREE
800-526-5277

201-279-7528
CALL NOW

Mail to Tri-Ex Tower Corp.
7182 Rasmussen Avenue, Visalia, CA 93277

Save 25% on the
best towers made!
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Model Nested Extended Wind Load Factory
Number  Height  Height 7 &0 1R Direct
9 9 Antenna Load Price
ED 40° 13'0” 40’ 6.0 Sq. Ft.t 346.00
MW 35°° 20" 5" 36! 9.5 Sq. Ft.% 435.00
MW 50°° 20" 10” 50’ 8.6 Sq. Ft. 668.00
MW 65°° 21 3" 65’ 5.0 Sq. Ft.t 913.00
w 36" 20' 6" 36’ 9.0 Sq. Ft. 546.00
Ws51*" )7 (o2 S 9.0 Sq. Ft. 844.00
WT 51 e (2 SIS 9.0 Sq. Ft. 923.00
W 67" 22' 0" 67’ 9.0 Sq. Ft. 1,816.00
LM 237°° 20" 6" a7’ 16.0 Sq. Ft. 1,064.00
LM 354°" 21' 0" 54’ 16.0 Sq. Ft. 1,537.00
LM 470°° 23' 6" 70 16.0 Sq. Ft. 2,826.00
LM 470D°" ' g '
Motorized 23’ 6 70 16.0 Sq. Ft. 3,221.00
TM 490°* ' A ,
Sky Needle 28' 0 90 37.8 Sq. Ft. 10,560.00
*Triexium™

**Also available in Triexium. Please consuit factory for prices.
tWhen properly guyed 2 positions.
tRoof bracket or guyed at 1st level.

NOTE: All products FOB Visalia, CA. Prices and specifications
subject to change without notice. Ninety day limited

warranty. California residents add sales tax.
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PRC

The accompanying article
may give 73 readers an idea of
where ham radio stands, or
stood, in China when | was
there. There are so many back-
ground cultural and political
problems to be overcome. Deci-
sion-making is always done as a
committee. | think the quickest
way to a license would be a quid
pro quo. |f an American busi-
nessman who was a ham had
something they really wanted,
the subject could be broached.

While | was there, they asked
me to extend my stay and go to
some other plants to work on
the instrumentation. | told them
I would if they would give me the
temporary license. They didn't
and | didn't...sort of! They
would not give me my travel
papers, visa, or passport when it
was time for me to go. | ended
up putting in an extra two
months | had not counted on! |
probably could have refused to
go to work and they would have
either locked me up or expelled
me from the country. My com-
pany finally sent another guy, so
they let me go. Needless to say,

I'm not with that company any
more! We had a few loud dis-
cussions over that deal when |
finally got back! The Chinese
are difficult, frustrating people
to deal with. They are very clever
and it is foolish to under-
estimate them. They respect
strength, ability, cleverness,
and patience. | don't think there
is any one man or woman, out-
side of the Chairman himself,
who can give permission to op-
erate.

You may not hear me on with
a JY8 cali...I'm in Arabia!
There is a MARS station in
Dhahran, but I'm about 130
miles from it out in the desert.
I'm trying to arrange a time to
find it and the guy in charge of it,
and a time | can get in there. We
work a minimum of 60 hours a
week. Our only day off is Friday,
the Moslem holy day. We work a
lot of the Fridays anyway. |
never did get it arranged last
year, but perhaps this year I'll
get lucky. | did read the article
about Jordan in the January, '80,
issue of 73. Perhaps | can route
myself through there on one of
my turnaround leaves.

| have read 73 over the past 15
years and have always enjoyed

Don McCoy WAOHKC at the Great Wall of China near Peking.
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it. | wrote an article, “The Protec-
tor,” that was published in 73
some 10 or 12 years ago.

Don McCoy WAOHKC
Dhahran, Saudi Arabia

BY1HKC! ... ALMOST

Assignment to China! The
call from the home office
reached me while | was on a job
in Fresno. This was early fall in
1976. At that time, few Ameri-
cans had penetrated the Bam-
boo Curtain. | was in field ser-
vice for an instrumentation com-
pany and had already been a
portable 7, 6, 5, 3, and 2 that
year. Perhaps a little smooth
talking and there | would be,
BY1HKC. | sent off a quick note
to Wayne Green; he answered
and said my chances were a mil-
lion to one, but if | succeeded,
he would lend me a portable sta-
tion. First step completed!

Three days after leaving
Denver, | got off a train in the
city of Tsang Chou, in Hopei
Province. Tsang Chou is south-
east of Peking and north of
Tsingtao, where they make the
beer! My destination was an
anhydrous ammonia plant
where | would start up and take
care of the plant instrumenta-
tion until the Chinese took over.
They billeted me in a “guest
house’ with nine other
Americans and ten Europeans.
These men had various other
start-up duties.

An interpreter was assigned
to me and | went to work. The job
kept me very busy out in the
field. I'm interested in lan-
guages, so | learned some Man-
darin Chinese from my inter-
preter and the people | worked
with. Before | left, they gave me
a small “Chairman Mao” medal
for taking the time to learn.

After a month or so, when |
was pretty well known, | started
making inquiries about amateur
radio. | asked middle-aged peo-
ple and especially the technical
men | dealt with on a daily basis.
I had some QSL cards with me
and showed them also. No one
professed to knowing what |
was talking about. After a week
or two of casual questions, the
guest-house manager sent for
my interpreter and me. He said
he had heard of my questions
and interest in amateur radio.
What specifically did | want to
know? | told him | would like to
be issued a temporary license to
operate a station from the guest
house. | went on to explain that
it was not political in nature, on-

ly a hobby. | told him | could ar-
range to have equipment flown
in, and also that | would like to
be issued the call BY1HKC to
coincide with my own call,
WAQHKC. | mentioned the calls
so there would be no mistake in
my request.

Mr. Yang, the manager, said
perhaps he could arrange a
meeting with the man in charge
of radio for the Tsang Chou dis-
trict. My hopes soared!! Mr.
Yang and | had spent Christmas
Day on a six-hour trip in a freez-
ing mini-bus. We exchanged
many ideas and thoughts. By
the end of the trip, we had a
mutual respect for each other. |
had found a man's job did not in-
dicate his position in party
hierarchy, so perhaps Mr. Yang
was in a position to help my
cause.

About a week later, we were
again summoned to a guest-
house meeting room. Mr. Yang
introduced us to a Mr. Wo, a
man about 65 or so. After the
ceremonial tea and small talk,
we got down to business. Mr.
Wo was the man in charge of the
radio district. | gave him one of
my QSL cards. Yes, he did know
about amateur radio, but it had
been many years since he had
thought of it. Mr. Wo said he had
received my request through Mr.
Yang. He had contacted his
superiors in Peking and “due to
the differences in our social sys-
tems,” Peking had refused my
request. Mr. Wo seemed genu-
inely sorry he couidn't help me.
Naturally, | asked Mr. Wo if he
had ever been a ham himself,
and he said something like
“working for the social system
has taken most of his time.” | did
not want to make an issue of the
question in front of Mr. Yang, so
we both smiled, like two con-
spirators. Perhaps Mr. Wo was
making the answer fit the cir-
cumstance. Mr. Wo mentioned
they had a radio training system
for school children to communi-
cate between schools. He said
that may lead to amateur radio
again. I never saw any evidence
of that in Tsang Chou, but per-
haps in the larger cities it was
true, or maybe something got
twisted in the translation.

The China National Technical
Import Co. (CNTIC) was the
sponsoring agency for us. All
non-Chinese foreigners (they
consider Chinese-Americans,
Chinese-South Americans, etc.,

Continued on page 164
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REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTroouce THE BriLLIANT New PCS-2000
MICROCOMPUTER

NOT $550.00

SUMMER
SALE

REG. $369.00

dus. ;

CONTROLLED

SUPERIOR COMMERCIAL GRADE
2 METER FM TRANSCEIVER

NOT $550.00

SUMMER
SALE

REG. $369.00

AZDEN
PCS-2000

FREQUENCY RANGE: Receive and transmit: 144.00 to 147.995 MHz,
5Khz steps + MARS-CAP CAPABILITY BUILT IN (142-149.995 MH2).

ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

SIZE: UNBELIEVABLE! ONLY 6 3/4" x 2 3/8" x 9 3/4”. COMPARE!
MICROCOMPUTER CONTROLLED: All scanning and frequency-control
functions are performed by microcomputer.

DETACHABLE HEAD: The control head may be separated from the radio
tor use in limited spaces and for security purposes.

SIX-CHANNEL MEMORY: Each memory is re-programmable. Memory is
retained even when the unit is turned off.

MEMORY SCAN: The six channels may be scanned in either the “busy”
or “vacant” modes for quick, easy location of an occupied or unoccupied
frequency. AUTO RESUME. COMPARE!

FULL-BAND SCAN: All channeis may be scanned in either “busy” or
“vacant” mode. This is especlally usefut for Jocating repeater frequencies
in an unfamitiar area. AUTO RESUME. COMPARE!

INSTANT MEMORY-1 RECALL: By pressing a button on the microphone
or tfront panel, memory channel 1t may be recalled for immediate use.
MIC-CONTROLLED VOLUME AND SQUELCH: volume and squelch can
be adjusted from the microphone for convenience in mobile operation.
ADDITIONAL OFFSETS: Provides three additional offset values: +0.4
MHz, +1 MHz and + 1.6 MHz, Other offsets may also be obtained.

25 WATTS OUTPUT: Also 5 watts low power for short-distance commun-

==
VISA

COMPARE THESE FEATURES WIiTH ANY unIT AT ANY PRICE .

ication.

DIGITAL S/RF METER:LEDS indicate signal strength and power output.
No more mechanical meter movements to fatl apart!

LARGE '%-INCH LED DISPLAY: Easy-to-read frequency display
minimizes “eyes-off-the-road” time.

PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL:
Any frequency may be selected by pressing a microphone or front-panel
switch.

SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The
squelch sensitivity is superb requiring less than 0.1 uV to open. The
receiver radio circuits are designed and built to exacting specltications,
resulting in unsurpassed received-signal inteliligibility.

TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is
optimized by the same high standard of design and construction as is
found in the recelver. The microphone amplifier and compression circuits
ofter inteilligibility second to none.

OTHER FEATURES: Dynamic Microphone, built in speaker, mobile
mounting bracket, external remote speaker jack (head and radio) and
much, much more: All cords, plugs, fuses, microphone hanger, etc.
Included. Weight: 6 Ibs.

ACCESSORIES: 15 REMOTE CABLE $29.95. CS-6R A/C POWER
SUPPLY $49.95. TOUCHTONE . MIC. KIT

EXTERNAL SPEAKER.....$18.00.

HOURS: 8-6, Mon. - Thur.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176
DEALER INQUIRIES INVITED

Telephone (305) 233-3631 @ Telex: 80-3356
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.




Courtesy of AMSAT

Any satellite placed into a near-Earth orbit suffers from the
cumulative effects of atmospheric drag. The much publicized de-
scent of the Skylab space station was a graphic demonstration of
these effects.

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth’'s upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously af-
fected of the two.

If the drag factor is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W3IWI of AM-
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day’s tirst ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the

OSCAR 7 ORBITAL INFORMATION FOR JULY OSCAR 8 ORBITAL INFORMATION FOR JULY

ORBIT # DATE TIME EQ. CROSSING ORBIT & DATE TIME EQ. S1NG
(GMT} (DEGREES WEST) (GHT) (Dmn:as WEST)
25737 1 0150:28 99.8 11835 1 81139:56 77.4
25749 2 0849:47 e3.8 11848 2 9001:33 52.9
25762 3 B8144:82 97.4 11862 3 0806:22 54.1
25774 4 0843:21 82.1 11876 4 #911:11 55.3
25787 5 @137:36 95.9 11890 5 9016:99 56.5
25799 6 9836:55 80.7 11984 6 57.8
25812 7 #131:10 94.3 11918 7 59.0
25824 8 8030:29 79.1 11932 ) 60.2
25837 9 0124:44 92.7 11946 9 61.4
25849 10 9024:83 77.6 11969 10 62.7
25862 11 #118:18 91.2 11974 11 63.9
25874 12 9817:37 76.0 11988 12 65.1
25887 13 8111:52 89.6 12002 13 66.3
25899 14 8911:11 4.5 12016 14 67.6
25912 15 0105:27 88.8 12030 15 68.8
25924 16 8004:45 72.9 12044 16 10.0
25937 17 0859:81 86.5 12058 17 71.2
25950 18 8153:16 100.1 12872 18 72.%
25962 19 8952:35 B4.9 12086 19 73.7
25975 20 0146:50 98.5 12199 20 74.9
25987 21 8046:09 83.4 12114 21 76.1
26000 22 8140:24 96.9 12128 22 77.4
26012 23 0039:43 81.8 12142 23 78.6
26025 24 8133:58 95.4 12155 24 54.0
26017 25 e933:17 80.2 12169 25 55.2
26050 26 09127:32 93.8 12163 26 56.5
26962 27 9026:51 78.7 12197 27 l.lB 3t 57.7
26075 28 0121:06 92,2 12211 28 9023:19 58.9
26087 29 0020:25 77.1 12225 29 0028: 06 60,1
26100 38 0114:40 98.7 12239 3 9932:54 61,3
26112 31 99013:59 75.% 12253 31 9937:42 62.6

CLASS C
PA 1-10

Works with all hand held and portable units.
1-3 watts in, 10-25 watts out, 4MHz band width.
Operates from 12-14 VDC. Solid state RF switching.

v 324

THS ELECTRONICS —
RD 1, Box 195, Greene, NY 13778|
Phone 607-656 8071

»” Reader Service—see page 195

equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-28.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

OSCAR 7 ORBITAL INFORMATION FOR AUGUST OSCAR 8 ORBITAL INFORMATION FOR AUGUST

ORBIT ¢ DATE TIKE EQ. CROSSING ORBIT & DATE TIKE EQ. CROSSING

(GNT)  (DEGREES WEST) (GWT)  (DEGREES WEST}
26125 1 0108:14 89.1 12267 1 0842:29 63.8
26137 2 0007:33 74.0 12281 2 0047:17 65.9
26150 3 0101:48 87.6 12295 3 9952104 66.2
26162 ‘ 0001:07 72.4 12309 4 0956:52 6.5
26175 5 0955:22 86.9 12323 5 0101:39 68.7
26188 6 0149:37 99.6 12337 6 9106:26 69.9
26200 7 9048:56 84.4 13351 7 0111:13 71.1
26213 [] 0143:11 98.9 12365 9116:01 72.3
26225 9 0042:30 82,9 12379 0120:48 73.6
26238 19 9136:45 96.5 12393 10 0125:35 74.8
26250 11 0036:04 81.3 12407 11 e130:22 76.9
26263 12 e130:19 94.9 12421 12 0135:09 7.2
26275 13 0929:37 79.7 12435 13 #139:56 78.4
26288 1 0123:53 93.3 12448 16 0001:31 53.9
26300 15 8023:11 78.2 12462 15 0006:18 55.1
26313 16 0117:27 91.8 12476 16 0011:04 56.3
26325 17 0016:45 76.6 12490 17 8015:51 57.5
26318 18 elll:el 99.2 12504 18 0020:38 58.7
26350 19 0010:19 75.9 12518 19 0025:24 59.9
26363 20 0104:34 88.6 12532 20 0030:11 61.2
26375 21 0003:53 73.5 12546 21 0034:58 62.4
26388 22 ee5e:08 87.1 12560 22 0039:44 63.6
26491 23 0152:24 100.7 12574 23 0044130 64.8
26413 24 0051:42 85.5 12588 24 0049:17 66.0
26426 25 0145:57 99.1 12602 25 9054:03 67.2
26438 26 0045:16 83.9 12616 26 0958:49 68.5
26451 27 0139:31 97.5 12630 27 0103:36 69.7
26463 28 0938:50 82.4 12644 28 0108:22 79.9
26476 29 0133:05 96.0 12658 29 ell3:e8 72.1
26488 38 e932:24 80.98 12672 30 0117:54 73.3
26501 31 0126:39 94.4 12686 31 8122:48 74.5
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Conltests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

GHOST TOWN DXPEDITION

A group of amateurs from the
Gallatin Han, Radio Club will be
on the air from 1800 GMT Sat-
urday, July 5th, until 1800 GMT
Sunday, July 6th, from Bannack,
Montana. Presently a ghost
town, Bannack was the first cap-
ital of the territory of Montana.
The DXpedition will use the call-
sign W7ED and operate on 7235
kHz SSB, 14060 kHz CW, 14285
kHz SSB, and 21360 kHz SSB
(plus or minus 5 kHz). Specially
printed certificates loaded with
historical information will be
sent to those sending QSL
cards, an SASE, and $1 to help
defray printing costs. Requests
should be sent to; Bannack DX-
pedition, 417 Staudaher Street,
Bozeman MT 59715.

IARU RADIOSPORT
CHAMPIONSHIP
Starts: 0000 GMT July 12
Ends: 2400 GMT July 13

All amateurs worldwide, in
single-operator and multi-opera-
torisingle-transmitter cate-
gories, are eligible. No multi-
transmitters are allowed. Sepa-
rate categories of competition
for single-operator stations will
include the following: CW only,
phone only, and mixed phone/
CW. In the single-operator cate-
gory, one person performs all
operating and logging func-
tions. Use of spotting nets is not
permitted. Multi-operator single-
transmitter stations must ob-
serve a 10-minute-per-band rule:
If a contact is made on a band,
the transmitter must remain on
that band for at least the next 10
minutes.

A maximum of 36 hours may
be used for single-operator en-

Cdlendar

IARU Radiosport Championship

Worked All Britain Contest—LF CW
County Hunters Contest —CW

Worked All Britain Contest — VHF
European DX Contest — Phone

Washington State QSO Party

DARC Corona 10-Meter RTTY Contest
ARRL Simulated Emergency Test
European DX Contest —RTTY

DARC Corona 10-Meter RTTY Contest

Jul 1 Canada Day Contest

Jul 5-6 Ghost Town DXpedition
Jul 12-13

Jul 19-20 Maine QSO Party

Jul 19-20 SEANET DX Contest-CW
Jul 19-20 QRP Summer Contest

Jul 20

Jul 26-28

Aug 1-7 SWOT QSO Party

Aug 23 ARRL UHF Contest

Aug 2-3 Illinois QSO Party

Aug 9-10 European DX Contest - CW
Aug 16-18  New Jersey QSO Party
Aug 16-18  Rhode Island QSO Party
Aug 23-24  All Asian DX Contest - CW
Aug 31

Sep 13-14

Sep 13-14  ARRL VHF Contest

Sep 13-14  Pennsylvania QSO Party
Sep 13-15

Sep 14 North American Sprint
Sep 27

Sep 27-28 Delta QSO Party

Oct 4.5 California QSO Party

Oct 4-5

Oct 11-12  ARRL CD Party

Nov 1-2 ARRL Sweepstakes - CW
Nov 8-9

Nov 8-9 IPA Contest

Nov 9 International OK DX Contest
Nov 15

Nov 15-16 ARRL Sweepstakes — Phone
Dec 6-7 ARRL 160-Meter Contest
Dec 13-14  ARRL 10-Meter Contest
Jan 18

FRACAP Worldwide Contest
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tries. Off times must be at least
30 minutes in length. There is no
time limit for multi/single sta-
tions. Use all amateur bands,
160 through 2 meters. Each sta-
tion may be worked once per fre-
quency band, regardless of
mode. Crossband contacts are
not allowed. Contacts made by
retransmitting either or both
stations do not count for con-
test purposes.

EXCHANGE:

Signal report (RST) and ITU
zone. Please note that ITU zones
are not the same as the ARRL
zones. See page 74 of the May
issue of QST for a list of ITU
zones by callsign prefixes.
SCORING:

Contacts within one's own
ITU zone count 1 point, outside
one's own ITU zone but within
one's own continent count 3
points, and outside of one's own
continent count 5 points. The
multiplier is the sum of the num-
ber of different ITU zones
worked on each band. Final
score equals the number of QSO
points times the zone multiplier.
AWARDS:

A certificate will be awarded
to the highest-scoring CW-only,
phone-only, and mixed-mode en-
trant in each ARRL section,
each ITU zone, and each DXCC
country. In addition, achieve-
ment-level awards are available
for making 250 QSOs, 1000
QSOs, and/or making a total of
50 or more multipliers. In the
case of multiple award levels
achieved, only the highest
award will be issued. Additional
awards may be made at the dis-
cretion of each country’s IARU
member society.

ENTRIES:

All entries worldwide are to be
sent to IARU Headquarters, Box
AAA, Newington CT 06111, USA.
All US and Canadian entrants
must use official log sheets and
summary sheets or a reason-
able facsimile. Entries must be
accompanied by dupe sheets if
200 or more QSOs were made.
Entries must be postmarked no
later than August 25th. An entry
received after mid-October may
not be in time to be included in
the printed results. All entries
become the property of the
IARU and none can be returned.
In cases of dispute, the deci-
sions of the IARU/ARRL Awards
Committee are final. Each en-
trant agrees to be bound by the
provisions as well as the intent
of the contest announcement,
the regulations of his licensing

authority, and the decisions of
the IARU/ARRL Awards Com-
mittee. Incomplete or illegibie
entries will be classified as
check logs. Usual disqualifica-
tion rules apply!

MAINE QSO PARTY
Starts: 1600 GMT July 19
Ends: 2000 GMT July 20

Sponsored by the Portland
Amateur Wireless Association,
the contest is open to all. Sta-
tions may be worked once on
each band and mode. CW and
phone count as the same con-
test and Maine stations may
work other Maine stations.
EXCHANGE:

QSO number, RS(T), and QTH.
Maine stations send county;
others send state, province, or
country.

FREQUENCIES:

SSB- 1815, 3930, 7280,
14280, 21380, 28580.

CW — 1805, 3560, 7060, 14060,
21060, 28060.

Novice — 3725, 7125, 21125,
28125.

SCORING:

Complete QSOs count 3
points. Out-of-state stations
multiply the total number of
QSO points by the number of
Maine counties contacted (max-
imum of 16). Maine stations
multiply the total number of
QSO points by the sum of Maine
counties, states, provinces, and
countries.

ENTRIES & AWARDS:

Certificates will be awarded
to the top scorer in each area. A
Worked All Maine Award is
available to any station that
contacts all 16 Maine counties.

Logs should show date and
time in GMT, band, and emis-
sion. Logs, summary sheet, and
requests for info on the WAM
award should be sent by Sep-
tember 1st to: Joe Blinick K1JB,
Portiand Amateur Wireless
Assoc., PO Box 1605, Portland
ME 04104.

WORKED ALL BRITAIN
CONTEST-LF CW
Starts: 0900 GMT July 20
Ends: 2200 GMT July 20

This is the 4th of the five
Worked All Britain contests for
this year. The remaining contest
is shown in the calendar.

All contacts must be made on
CW using the 160- through 40-
meter amateur bands. There
must be a one-hour break shown
in the logs. The maximum op-

Continued on page 170



ATR-6800

R TTY 0060

15:15:49 EST

ABAG ABAG DE KJCH KUCH
GOOD SIGS HERE INMARYLAND TOD JOHN,

ANSWERED MY “CO".
KEYED MY ALERT BEEPERM!
TIME T0 GET TO THE RADIO.

OF THE ATR.G800 . ... HI. HI ..

THE RTTY GEAR HERE IS THE NEW MICROLOG ATR-6800 SYSTEM
PROGRAMMED T0 CALL “CO” AND LISTEN FOR MY CALL SIGN.
IWAS POURING A CUP OF COFFEE IN THE KITCHEN WHEN YOU
THE “ATR” HEARD “K3ICH” WHEN YOU CAME BACK TO ME AND
1T THEN AUTOMATICALLY RETURNED THE CALL WHICH GAVE 13

SO JOHN, YOU'RE NOW TALKING TO CHARLIE (HUMAN) INSTEAD

a taste
of luxury
in

0K CHARLIE, GODD SIGNAL OOWN HERE IN FLORIDA.
YOU MUST TELL ME MORE ABOUT THE AUTD RESPONSE/CO
MACHINE . ..... JTMUST BE A MICROLOG (T?).......

amateur

radio

uoc.OO/,“‘-._b.oo ’ ; 1 @ \

NIRRT

The bzsh of both worlds . . . a simple, easy to use
video system for CW/RTTY/SSTV and an automatic
computer station control.

Learn a few keyboard commands; plug in your
transceiver and you're on the air with performance that
leaves the others “in the noise.” With the program per-
manently stored in ROM, there’s no need to fumble
with load ng. To get it going, you just turn it on!

The complexity of its operation is up to you; the
capability is there when you need it. Use the computer
mode to add a new dimension to your station’s opera-
tion. It v rtaally obsolete-proofs the system for future
developmzns by allowing direct control or modification

of all operating parameters in all modes. With battery
backup memory it will remember your ID, stored
messages and special programs.

SLOW SCAN TV? Sure, why didn’t vou say so? It's
easy with the ATR-6800, our SSTV program outpats
standard tones for sending characters and computer
graphics. Compose a full screen and transmit it, just I'ke
you would on RTTY!

ATR-6800 with 9” monitor. .. ........... $1995 00

Ask your dealer or drop by. MICROLOG CQOR-
PORATION, 4 Professional Drive, Suite 119, Gaithers-
burg, MD 20760, Telephone (301) 948-5307.

MICROLOG -~

INNOVATORS IN DIGITAL COMMUNICATIONS




Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

DX AWARDS FROM SWEDEN
A few months ago, we out-
lined some very popular awards
made available to amateurs by
the SSA, the national society of
radio amateurs in Sweden.
Since that time, I've become
familiar with several other
award sponsors in that country
and wish to share them with you
now.

The Bull Award

In order to make the province
of Dalsland, Sweden, better
known and to increase the ac-
tivity of the amateurs in that
reglon, the Melleruds Radio
Club (SK6CM) decided to issue
the “Bull Award.”

To qualify for this dipioma,
stations in Norway, Sweden,
Finland, and Denmark must
achieve 10 points, other Euro-
pean stations must achieve 5

This is to cortify that

1A
X TR

VASTERGOTLAND
HATTAN ©

points, and stations outside
Europe must obtain 2 points
credit. Every QSO with a radio
amateur residing in Daisland
will give the applicant 1 point
toward his or her goal. Should
you have a QSO with SK6CM, 2
points will be credited to your
total. All bands and modes will
be allowed, but only one QSO
with each station will count. Ali
QSOs must be on or after Janu-
ary 1, 1979. Contacts via a re-
peater or satellite will not count.

Applications must list each
callsign worked, date, time
GMT, band, mode, and the appli-
cant’'s own name, call, and full
mailing address. QSLs are not
required. General certification
rules apply. The award fee is 5
US dollars or 20 Sw. cr. Send
your application and award fee
to Melleruds Radio Club, 464-00
Mellerud, Sweden.

As of April 25, 1979, the fol-
lowing list of amateurs wouid
qualify for contacts to obtain
this award: SK6CM, SMés:
AGW, ALJ, AMU, ASJ, AWZ,

° Yo
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QO Benalsio

has cotablished

saateur radio contacts vith__ radio asateurs living in Daleland and in
compliance with the rules has been avarded thia diploms issued by Melleruds

Radio Club, SKECM.
Mellerud

svard aelSample)
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/rresident of MEC

BER, BGG, BLE, BOT, BPX, CGl,
CJK, CLX, CMK, CNC, coY,
COZ, CQK, CUA, CWK, CYu,
DKU, DXY, EOI, EPA, ESW, EUC,
EUT, FCM, FFK, FLR, FNE, GAS,
GDP, GMR, GQJ, HQZ, HRL,
IHF, JJZ, JKB, JMA, JOD, JOG,
JOM, JOO, JQA, JRB, JRY, JUJ,
KFA, KFB, KFF, ST.

e 00

The SWL Activity Club of
Sweden and their award manag-
er were very kind to send me
complete award program infor-
mation about the two major DX
awards being offered by their
organization.

Worked All Zone 14 Countries
Award

This award is available to
amateurs in three levels of
achievement:

Class A—work 27 countries in
CQ Zone 14,

Class B—work 22 countries in
CQ Zone 14.

Class C—work 15 countries in
CQ Zone 14.

There are no band or mode
limitations, nor are there any
date restrictions known at this
time. Applications for WAZ14CA
are sent with US $2.00 or 10 IRCs
to SWL Club Activity, Fack 55,
S-780, 40 Mockfjard, Sweden.
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GCR apply.

Countries in CQ Zone 14 are:
CT1,CT2, C31, DA/DF/DJ/DK/DL,
DM, EA, EAS, EI, F,G, GD, GI, GJ,
GM, GU, GW, HBS9, HBO, LA, LX,
ON, OY, 0Z, PA/PI, SLUSK/SM,
ZB2, 3A, 4U (Geneva).

Worked ITU Zones 17/18 Award

As with the Zone 14 Award,
the W-ITU-Z17/18 Award is avail-
able in three levels of operation:

Class A—work all countries
in ITU Zone 17/18.

Class B—work 7 countries in
ITU Zone 17/18 including TF (Ice-
land).

Class C—work 5 countries in
ITU Zone 17/18.

Endorsement will be made
available for single band or
mode achievements. Applica-
tions must be sent to the SWL
Club Activity with 10 IRCs or US
$2.00. Mailing address is Fack
55, S-780, 40 Mockfjard, Sweden.

Countries located in ITU
Zones 17/18 are: ITU Zone 17—
TF; ITU Zone 18—JW, JX, LA,
OH, OH®, OJO/OHOM, OY, OZ,
ZM.

Our good DX friend, Erland
Belrup SM7COS, enlightened us

Continued on page 162
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Features:
@ State-of-the-Art-CMOS Circuitry
® Choice of Message Storage
+A. Six 50 character messages
+8. Twelve 25 character messages
+C. 27 combinations of message
C. programming
o Records at any speed — plays at any speed.
o Memory operating LED
® Use for daily QSO or contests

CHANMPION WESSAGE MEWORY ]

LI -
®

L

‘““BRAND NEW"’

CHAMPION MESSAGE

MEMORY KEYER
Model TE-292

" $125.95

® Self-completing dots and dashes

® Both dot and dash memory

® jambic Keying with any squeeze paddle

® 550 w.p.m.

® Speed, volume, tone, tune and weight controis

@ Sidetone and speaker

® Low current drain CMOS battery operation—portable

@ Rear panel Jack for auxiiiary power

® Deiuxe quarter-inch jacks for keying and output

® Keys grid block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

v

$8995

Features: Model TE-284
@ - Srate-of-the-Art CMOS Circultry

+A. Two (50 character each)
message storage

+8. Four (25 character each)
message storage

-C. One 50 character and
two 25 character message
storage

® Records at any speed-plays at

any speed

® \emory operating LED

® (se for daily QSO or contests

a2 DFLUXE MESSAGE MEMORY REYER

ol

3a s

&

i)
SPEED yom war  & VOLUME

- o
e

® - Three choices of Message Storage PLUS: i

® Self-compieting dots and dashes

® Both dot and dash memory

® lambic Keying with any squeeze paddie

® 550 w.p.m.

® Speed, volume, tone, tune and weight controls

® Sidetone and speaker

® Low current drain CMOS battery operation—portable

@ Deiuxe quarter-inch jacks for keying and output

® Keys grid block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

o

Features:
® Advanced CMOS message memory
®Two (50 char each) message

® Records at any speed—plays back
at any speed

® Longer message capacily
Example send CQ CO CQ DX ge
WB2YJM WB2YJM K—then play
second message on contaci—de
wB2VJM QSL NY NY 579 579 Paul

[ ] Use Iol danly QSOs or contests

Model # TE201

MESSAGE

0 @| MEMORY KEYER

PLUS:

@ State-ol-the-art-CMOS keyer

® Sell completing dots and dashes
® Both dot and dash memory
®lambic keying with any squeeze

paddie
slorage S 69 9 5 ® 550 wpm
® Repeat lunction . ® Speed. volume. lone. tune and

weight controls

® Sidetone and speaker

® Low current drain CMOS battery
operation—portadle

® Deluxe quarterinch jacks lor key
ing and outpu!

[ 4 KeysEgnd block and solld stare ngs

e WI/R AND TES F
GUARANTEED— A ITERY

<m 0 wed -

DELUXE CMOS ELECTRONC KiYER

Model # TE144

$59.95

@ Speed, weight, tone, volume tune controls & sidetone and
speaker

@ Semi-automatic “bug" operation & straight keying—rear
panel switch

Features: Deluxe CMOS

Electronic Keyer
@ State-of-the-art CMOS circuitry
@ Self completing dots and dashes @ Low current drain CMOS battery operation—portable
@ Both dot and dash memory @ Deiuxe quarter inch jacks for keying and output

@ |AMBIC keying with any squeeze paddie @ Keys grid block and solid state rigs

5-50 wpm @ Wired and tested—fully guaranteed—less battery

MODEL TE133 —same as TE144 with wgt and tone control internal, less semi-
auto keying $49.95

MODEL TE122 — same as TE133 less wgt, tune, solid state keying $36.50
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plus $2.00 S/H NY Res add tax

RAC '

1108 RAND BLDG. -
+” Reader Service—see page 195

BUFFALO NY 14203

e New device opens up the world
of Very Low Fraquency radio.

¢ Gives reception of the 1750
meter band al 160-190 KHz
where transmitters of one watt
power can be operated without
FCC license.

* Also covers the navigation rad-
iobeacon band, standard fre-
quency broadcasts, ship-to-
shore communications, and the
European low frequency broad-
cast band.

The converter moves all these

signals to the 80 meter amateur

band where they can be tuned in
on an ordinary shortwave re-
ceiver.

The converter is simple to use and

has no tuning adjustments. Tun-

ing of VLF signals is done entirely

by the receiver which picks up 10

KHz signals at 3510 KHz, 100

KHz signals at 3600 KHz, 500

KHz signals at 4000 KHz.

The VLF converter has crystal
controt for accurate frequency
conversion, a low noise rf ampli-
tier for high sensitivity, and a
multipole filter to cut broadcast
and 80 meter interference.

All this performance is packed
into a small 3" x1%2'" x 6" die
cast aluminum case with UHF
(§0-239) connectors.

The unique Palomar Engineers
circuit eliminates the complex
bandswitching and tuning adjust-
ments usually found in VLF
converters. Free descriptive bro-
chure sent on request.

“VLF Converter $59.95 in U.S.

and Canada. Add $3.00 shipping/
handling. Caluforma residents add

sales tax.” (DI /,
VISA LJ

ORDER YOURS NOW!
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New Products

ROBOT RESEARCH
INTRODUCES LOW-COST
IMAGE-PROCESSING
SCAN CONVERTER

A new low-cost image-pro-
cessing scan converter for iter-
tacing between computers or
microcomputers and TV cam-
eras and monitors has been in-
troduced by Robot Research,
In¢.

Designated the Robot Model
650, the unit has a 256 x 256 x
6 MOS frame-store memory
which permits a picture to be
frame-grabbed from a television
camera and supplied to the
computer on a random access
basis. One picture element (pix-
el) can be moved every 63.5
microseconds. Frame-grab
memory contents are viewed on
a television monitor at all times.
Frame-grab memory contents
may be replaced from the com-
puter on a random access basis.

Image data may be quantified
or enhanced since the computer
can also write new data into the
frame-grab memory. This data
may be derived from the data
previously taken from the mem-
ory or may be entirely new data.
As frame-grab memory data is
altered by the computer, the
displayed image on the monitor
also changes.

The unit may be programmed
with assembler or high-level
languages, and by using multi-
ple Model 650s may be daisy-
chained to a single computer.
Interface with either 16 bit
minicomputers or microcom-
puters is available by means of
different interface boards.

For further information, con-
tact: Robot Research, Inc., 7591
Convoy Court, San Diego CA
92111. Reader Service number
479.

MICROPROCESSOR:
CONTROLLED REPEATER

A line of repeaters covering
the 144, 220, and 450 MHz bands
has just been introduced by
Micro Control Specialties. The
new Mark 3CR repeaters com-
bine all the features of the
popular Mark 3C repeater con-
troller plus transmitter, receiver,
and power supply in a rack-
mount cabinet ready for im-
mediate service. The micropro-
cessor-based repeater provides
39 tone-accessible functions in-
cluding autopatch, autodial,
redial, reverse patch, external
outputs, and secure control
operator commands. Crystal-
controlled digital tone decoding
ensures stable and reliable
function access. To keep users
informed of its status, the
repeater generates 13 different
Morse messages, several of
which are custom programmed
to user specifications. Basic
repeater operations such as
time-out, tail, and ID timing are
also directed by the micropro-
cessor so that the repeater can
discriminate intelligently
against noise and kerchunkers.
Several of these operations can
be modified remotely by com-
mand functions.

The repeater receiver uses
dual-gate MOSFETs in both rf
amplifier and mixer stages for
high sensitivity (20-dB quieting

HERCULES 444 Linesr Amplitier

=@ -

TEN-TEC's Hercules 444 linear amplifier.

with only 0.25 uV of input signal)
and freedom from overload in
the presence of Yz-volt signals.
Crystal filtering and double con-
version are both used to obtain
65-dB rejection of off-frequency
signals, so the repeater is well
suited for use in hostile rf en-
vironments.

Transmitter output is 2 Watts,
but optional amplifiers are
available to increase the power
output to any desired level.
Transmitter and receiver oscilla-
tors are temperature-compen-
sated to meet commercial fre-
quency stability requirements.
The audio circuits combine
generous amounts of feedback
with symmetrical clipping for
virtually transparent audio
quality.

For further information, write
Micro Control Specialties, 23
EIm Park, Groveland MA 08134.
Reader Service number 482.

TEN-TEC INTRODUCES NEW
LINEAR AMPLIFIER
TEN-TEC has offered the

amateur radio worid another
“first” in its new Model 444
“Hercules” kW linear amplifier
—it's the first solid-state unit
with instant break-in.

Absolutely no tuning is re-
quired —in fact, there are no tun-
ing knobs! The sleek front panel
of the amplifier has just four
switches (power, mode, meter,
and band). Behind the 444 black-
out upper panel are two large
meters which light up when ac
power is turned on. One meter
measures collector current,
while the other measures collec-
tor voltage or power (forward or
reverse). Also on the black upper
panel are six status indicators
with LEDs that light up to show
a condition (overdrive, improper
control switch setting, heat sink
temperature, swr, overvolt-
agelovercurrent, and rf output
balance). Any condition will shut
down the amplifier when set
limits are exceeded.

The design of the Hercules
444 uses two 500-Watt push-pull
transistor amplifier modules,

Robot Research’s Model 650 scan converter.
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Micro Control Specialties’ Mark 3CR repeater.



The Question we seem to get most often from our customers:

“WHEN IS ICOM COMING OUT
WITH A HAND-HELD?"

ICOM IC-2A
SYNTHESIZED 2

METER HAND=

HELD (=

BACK VIEW
+600 khz oftset
simplex/duplex
Hi/lo powet

FEATURES YCU'VE WANTED

o 800 T/R Channels.
Synthesized.

o 1.5 Watt Cutput High/Low
Power Batlery Saving
Switch to .15 Watt.

a Separate duilt in Speaker TOP VIEW
& Mic. Excellent audio BNC antenna connector
quality. “Rubber Duckie”
standard

o Compact. About the size
of a dollar bill.

a Variable size NiCd Power § ; o
Pack, 3 sizes available to o < volume
suit your needs. (250 MA . et control
standard). Makes the IC- | , o
2A the mest compact
synthesized HT on the
market.

g ICOM Iavel Receiver
Performance-ICOM
Quclity Receiverina
compact package (.2uv/
20c¢b typical)

o Optional Tone Pad, Desk
Charger, Speaker/Mic
avallable.

O With slio on/slip off Bottom
NiCd Pack, you can vary
the size of the HT from
about ' 16 mm highto 175
mm high. Easy to carry
extra Snap-on packs with
you for extended trips.

transmit indicator

5 khz channel selection
10 khz channel selection
peaker/mic jack

ICOM

ICOM AMERICA, INC.

2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwood Dr., Suite 307
Dallas, TX 75234

Actual size: Cut out
and put the ICOM IC-2A
in the palm of your hand.

THE ANSWER IS: NO

All 800 channels of it!




B & W's Model BC-1 balun.

operating at 45 V dc at 22.2 A,
typically providing 600 Watts rf
output from the hybrid output
combiner. Driving power re-
quired is 50 Watts, typical. Fre-
quency coverage is 1.8 MHz
through 21.5 MHz, with provi-
sion for four auxiliary bands. Du-
ty cycle is continuous for SSB
voice modulation, 50% for CW
or RTTY (keydown time is 5
minutes max.). Continuous car-
rier operation is possible at
reduced output. ALC voltage is

S EED ;u‘;;l ’Lv"

negative, starting at zero, and is
adjustable. Both input and out-
put impedances are 50 Ohms,
unbalanced.

The separate power supply,
housed in a utility-type enclo-
sure, provides approximately 45
V dc at 24 Amperes. The supply
uses a tape-wound transformer
and choke to reduce size and
weight (50 Ibs.). A unique auto-
matic line voltage correcting cir-
cuit (patent applied for) elimi-
nates the possibility of applying

CHAMPION MESSAGE MEMORY KEYER

TRAC's Model TE-292 memory keyer.
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too high a voltage to the final
transistors. This new regulating
innovation is highly efficient
since it only becomes operative
under low voltage conditions.
For further information, write
or call TEN-TEC, Inc., Highway
411 East, Sevierville TN 37862.

B & W’'s BC-1 BALUN

Barker & Williamson, Inc., has
announced a new product for
the radio amateur, the Model
BC-1 balun. Its features include
impedance of 50 Ohms unbal-
anced to 50 Ohms balanced, fre-
quency of 1.8-30 MHz, and 2.5
kW to 5 kW PEP. For further in-
formation, contact: Barker &
Williamson, Inc., 10 Canal
Street, Bristol PA 18007;
(215)-788-5581. Reader Service
number 478.

TRAC'S MODEL TE-292
MEMORY KEYER

Containing all CMOS ICs, in-
cluding three CMOS RAM chips,
this unit offers twenty-seven
possible combinations of mes-
sages. The Master Memory
switch selects a RAM. With that
RAM, you can have two 50-char-
acter messages, four 25-char-
acter messages, or one 50- and
two 25-character messages. A
second and third position for the
Master Memory switch allows
the above choices twice more.

In all, there are six possible
50-character messages and
twelve 25-character messages
available, for a total of 27
choices. Blank spaces may be
recorded while the message is
playing. An LED tells when the
message is operating. This
keyer contains deluxe quarter-
inch jacks for both keying and
output, and operates on a single
9-volt battery.

For further information, con-
tact TRAC Electronics, Inc.,
1106 Rand Bldg., Buffalo NY
14203. Reader Service number
481.

=

KANTRONICS’ SIGNAL
ENFORCERTM DUAL AUDIO
FILTER FOR CW, SSB, RTTY,

ASCIli AND AM

A frequency-agile, dual audio
filter that will reduce or
eliminate signal interference to
any one of five common modes
has just been introduced by
Kantronics. To provide ultimate
versatility in a single accessory,
the Signal Enforcer™ uses two
independently tunabile filters to
team up on signal interference
to CW (continuous-wave), sin-
gle-sideband, AM, radioteletype
and ASCIlI computer trans-
missions.

The Signal Enforcer’'s two
state-of-the-art filters have both
notch and peak capabilities.
That means they can be used
either to reduce signais on all
but a selected frequency (peak-
ing) or to eliminate signals on a
selected frequency where inter-
ference is present (notching).
Because they are independently
tunable, one filter can notch out
an interfering signal or noise
source while the other filter
peaks up the signal being
copied.

The filters can be operated in
series on separate frequencies
to notch and peak, or they can
be teamed to make a super peak
or super notch filter. In series,
the filters can even be used to
notch two frequencies at once.
Series operation of the Signal
Enforcer is called cascading.
The filters can also be used in
parallel to peak two frequencies
at once.

In the cascade mode, for ex-
ample, one filter can be used to
peak a weak CW signal while the
other is used to notch out a
nearby foreign AM broadcast
station. Also in the cascade
mode, the Signal Enforcer can
act as a doubly potent single
filter to peak or notch individual
frequencies. Operated in the

Continued on page 156
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Move over imports, here’s the new TEN-TEC

the notable change in hf transceivers

All new, all nine hf bands and only $849!

DELTA — the symbol of change—the name
of a great new TEN-TEC transceiver. A
transceiver for changing times. with new fea
tures, performance, styling. size and value
TOTAL SOLID-STATE. By the world's most
experienced manufacturer of hf solid-state
amateur radio equipment

ALL 9 HF BANDS. First new transceiver since
WARC. 160-10 Meters including the three new
hf bands (10, 18 & 24.5 MHz). Ready to go
except for plug-in crystals for 18 and 24.5 MH:z
segments (available when bands open for use)
SUPER RECEIVER. New. low noise
double-conversion design. with 0.3 uV sen-
sitivity for 10 dB S+N/N

HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built-in, switch-
able, 20 dB attenuator for extreme situations.
SUPER SELECTIVITY. 8-pole monolithic
SSB filter with 2.4 kHz bandwidth. 2.5 shape
factor at 6/60 dB points. And optional 200 Hz
and 500 Hz 6-pole crystal ladder filters. Eight
pole and 6-pole filters cascade for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering. To sharpen that i-f
response curve to just 150 Hz bandwidth.
4-position selectivity switch

BUILT-IN NOTCH FILTER. Standard
equipment. Variable, 200 Hz to 3.5 kHz. with
notch depth down to -50 dB. Wipes out
interfering carriers or CW.

OFFSET TUNING. Moves receiver frequency
up to =1 kHz to tune receiver separately from
transmitter.

“HANG” AGC. For smoother, clearer. re-
ceiver operation

OPTIONAL NOISE BLANKER. For that
noisy location, mobile or fixed.

WWV RECEPTION. Ready at 10 MHz
*“S”/SWR METER. To read received signal

strength and transmitted standing wave ratio.
Electronically switched

SEPARATE RECEIVER ANTENNA JACK.
For use with separate receiving antenna,
linear amplifier with full break-in (QSK) or
transverters.

FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient.
DIGITAL READOUT. Six 0.3" red LEDs.
BROADBAND DESIGN. For easy opera
tion. Instant band change—no tuneup of
receiver or final amplifier. From the pioneer,
TEN-TEC

SUPER TRANSMITTER. Solid-state all the
way. Stable. reliable. easy to use

200 WATTS INPUT. On all bands including
10 meters (with 50 ohm load). High SWR does
not automatically limit you to a few watts
output. Proven, conservatively rated final
amplifier with solid-state devices warranted
fully for the first year, and pro-rata for five
more years

100% DUTY CYCLE. All modes, with confi-
dence. 20 minutes max. key-down time.
Brought to you by the leader in solid-state
finals, TEN-TEC.

QSK — INSTANT BREAK-IN. Full and fast.
to make CW a real conversation.

BUILT-IN VOX AND PTT. Smooth. set-and
forget VOX action plus PTT control. VOX is
separate from keying circuits.
ADJUSTABLE THRESHOLD ALC &
DRIVE. From low level to full output with
ALC control. Maximum power without distor-
tion. LED indicator

ADJUSTABLE SIDETONE. Both volume
and pitch, for pleasant monitoring of CW.
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per F° change
over 40° range after 30 min. warmup—and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply.
VERNIER TUNING. 18 kHz per revolution,
typical.

SUPER AUDIO. A TEN-TEC trademark.
Low IM and HD distortion (less than 2%)
Built-in speaker.

SUPER STYLING. The '80s look with neat.
functional layout. “‘Panelized” grouping of
controls nicely human engineered for logical
use. New, smaller size that goes anywhere,
fixed or mobile (4%"h x 113%"w x 15"d).
Warm, dark front panel. Easy-to-read contrast-
ing nomenclature. Black ‘‘clam-shell”
aluminum case. Tilt bail
MODULAR/MASS-TERMINATION CON-
STRUCTION. Individual circuit boards with
plug-in hamesses for easy removal if neces-
sary. Boards are mailable.

FULL ACCESSORY LINE. All the options:
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
Supply $139; Model 645 Dual Paddle Keyer
$85; Model 670 Single Paddle Keyer $34.50:
Model 247 Antenna Tuner $69: Model
234/214 Speech Processor & Condenser Mi-
crophone $163; Model 215 PC Ceramic Mi-
crophone $34.50. Model 283 Remote VFO,
Mode! 287 Mobile Mount. and Model 289
Noise Blanker available soon.

Experience The Notable Change In HF
Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.

el

TEN-TEC  inc

SEVIERVILLE, TENNESSEE 37882
60646



The Rites of Spring

— Dayton does it again

Chris Brown NTAUI
Jeff DeTray WB8BTH
Bryan Hastings KATHY
73 Magazine Staff

i Dayton, huh? Boy, |

sure wish | were go-
ing along with you. I've al-
ways wanted to see that

Jerry Swank WBHXR autographs the first copies of his new
book, The Magic of Ham Radio, a 73 publication. Chris
Brown NTAUI, one of the book’s editors, looks on.

Photo by Dan Tkach WB8OBD
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one. They say there is noth-
ing like it.”

As the van rolls west
through the long Penn-
sylvania night, the chatter
on most two-meter repeat-
ers within range is of Day-
ton. Not the city, but the in-
stitution that has become a
rite of spring for thousands
of hams —the Dayton Ham-
vention.

’Say, you’re about on the
edge of this machine. If you
drop down to the nine/one
machine, you can take it
clear into Ohio. Have a
good trip and | hope you en-
joy Dayton. Maybe I'll see
you there during the week-
end. Seventy-threes.”

The Dayton Hamvention
has become the granddad-

dy of all ham gatherings. In
sheer size, it is larger than
many of the towns its par-
ticipants come from. And
they come from all call
areas of the US and
Canada, and from many
European and South Ameri-
can countries. They come
to be part of the Dayton
magic. When you go to
Dayton, you don’t just see
it, you live it. From the
crowded exhibition halls to
the spacious 10-acre flea
market, from the business-
like technical forums to the
freewheeling evening bar
scene, Dayton is ham radio
at its most intense. It allows
the ham total immersion in
his hobby. For these three
late April days, a ham can
eat, sleep, and drink ham
radio as he can at no other



time or place. He’s at
Dayton, and it’s another
world.

But why Dayton? Why
this out-of-the-way rather
bland mid-western city? It
seems a long drive from
anywhere, especially the
population centers of either
coast. Except for its prox-
imity to the R.L. Drake
Company in nearby Mi-
amisburg, it has no dis-
tinguishing features a ham
would find significant. Why
then did over twenty-five
thousand hams make the
annual pilgrimage to Day-
ton this year in spite of a
lousy economy, an energy
shortage, and a viciously
enforced fifty-five-mile-an-
hour speed limit on the na-
tion’s interstate highway
system? To answer that
question, you have to know
what Dayton is.

There are actually four
Daytons. Each is distinct
and offers its own unique
flavor. When added to-
gether, the whole is much
greater than the sum of the
individual parts.

The Hall

One Dayton is manufac-
turers and dealers. The
huge Hara Arena is wall to
wall equipment —the new-
est releases, the latest gad-
gets. Magazines, badge-
makers, and booksellers,
too, jammed shoulder to
shoulder in a delightful pot-

pourri of electronic mad-
ness, and it’s all for sale.

When the gates open at
8:00 am, the people who
have been waiting in line
for an hour or more flow in-
to the arena with a ven-
geance. Once inside, the
river of humanity fragments
like so much white water as
each person, with his own
velocity and direction,
heads for the booth of his
dreams. For many, Collins{
Rockwell is the stuff of
dreams.

Booth is not the right
word for what Collins/Rock-
well has attempted to con-
struct. Environment is more
accurate. Their potted
plants and lush carpets pro-
vide an air of artificial lux-
ury amidst the chaos of the
main exhibition hall. Collins
knows their clientele.

Engineers in three-piece
suits wait to courteously
answer questions and pro-
vide specifications. They
carefully rationalize to the
curious why their new
three-thousand-dollar trans-
ceiver, steeped in tradition,
costs twice as much as its
imported counterparts.
Traffic ebbs and flows
throughout the day in the
Collins environment. The
engineers grow tired of the
same questions, the inces-
sant CW coming from a
nearby booth, and the heat.

In another part of the
arena, the Kenwood booth,

staffed by eight ]Japanese
engineers and countless
factory reps and salesmen,
does a brisk business. Every
conceivable Kenwood unit
made is on display. Plans
for new models are secretly
divulged as service gripes
are efficiently attended to.
There are no potted plants
at Kenwood —just custom-
ers, radios, and all those
Japanese engineers who
don’t seem to mind inces-
sant CW or redundant ques-
tions and who always look
cool.

Collins and Kenwood.
America and Japan. The
parallels extend beyond the
hobby.

The Flea Market
Dayton is also the most

legendary electronic flea
market in the country,
maybe the world. Acres of
used PC boards, vintage
Motorolas, surplus scrap,
and nearly-new Kenwoods.
Peopled by carney huck-
sters, off-duty engineers,
forty-year veterans, and
kids in search of their first
rig, the flea market is the
people’s Dayton.

”“What can you do with a
48-pole relay?”

“Who cares? The price
was right!”

”It runs off 28 volts, ya
know.”

“So...I'll
something.”

For the bargain-hunter,
the Hamvention’s flea mar-
ket is heaven on Earth.
There is at least one of

figure out

Why is this man smiling? This is Bob Heil K9EID, who has
just discovered that his CB-to-10-meter FM conversions
are selling like hot cakes. Bob has authored several articles

for 73.
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Cetting there is half the fun—and expense.

everything in that ten-acre
communications cornu-
copia. Perhaps the only
item not for sale was one
huckster’s personal supply
of Coors, cases of which
were stacked a dozen high
atop his van and guyed like
a Rohn tower.

Don’t plan to see the flea
market in an afternoon—a
day and a half is more like
it. If you’re conducting a
serious search for some-
thing, you’d do well to carry
along a notebook so you
can remember just where
you saw that mint Gonset
Communicator or Viking
Thunderbolt.

Comparing prices is fun,
too. You'll see an amazing
value on a one-of-a-kind
item only to walk ten paces
and find the same gizmo $5
cheaper. That is the flea
market.

There was a guy who had
five SB-101s. Five. How he
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ever accumulated that
many he would not say. A
good-looking pair of Drake
twins went for $900. Some
nut dressed as an Arabian
oil sheik, scimitar in hand,
drove a hard bargain as he
dickered over price through
his Budweiser-equipped in-
terpreter. One made as
much sense as the other.

The master of under-
statement was the guy who
was trying to unload a
rusted-out military-surplus
transceiver that had been
air-dropped without a
chute. His attached card-
board tag read ”$5—Needs
some work.”

The flea market is an
electronic junkyard and a
living history of ham radio:
For some, memory lane; for
others, the sideshow at Day-
ton’s three-ring circus.

A Sunday Forum
Another Dayton is

The medium

forums — this year, thirty in
all. Everything from QRP
operation to OSCAR, extra-
terrestrial radio signals to
Earth-based malicious in-
terference. Contests, ATV,
the FCC, VHF, DX, Westlink,
and WARC. At Dayton,
there is a forum for
everyone, a quiet respite in
a hectic day. A classroom
experience for those long
out of school or a chance to
ask questions and get an-
swers from someone you've
only read about.

John Johnston is in the
hot seat today. As Chief of
the Personal Radio Branch
of the Federal Communica-
tions Commission, he has
come to the Dayton Ham-
vention to conduct a
forum. The subject of his
forum is, simply, “The
FCC.” Meeting room num-
ber one is filled with the
curious and the angry when
he arrives. The govern-
ment’s adversary relation-
ship with the ham is ob-
vious as he fields questions
like a middleweight fending
off jabs to the head.

“Why don’t you guys
give tests at hamfests
anymore like you used to?
What are we paying our
taxes for, anyhow?”

“Who the hell thought up
the new callsign assignment
system? And why?”

The questions keep com-
ing as John Johnston bobs
and weaves his way through
the forum offering hope

is

the message.

here, rationalizing Commis-
sion actions there. Always
on the defensive, he does
his best to pacify the crowd.
He has come to Dayton as a
representative of the fed-
eral government. This is a
particularly bad weekend
to be placed in that role.
Three days earlier, other
representatives of the fed-
eral government had failed
in their attempt to rescue
the American hostages in
Iran and had given an inter-
national display of
technical incompetence.

The hams at john john-
ston’s forum are tired of the
stalemate in lran, of by-
reaucratic incompetence,
of the federal government.
This weekend John john-
ston is a victim of bad tim-
ing.

People abruptly rise and
leave throughout John
Johnston’s forum once they
have their say. Having the
bureaucracy’s ear, one on
one, for a few moments,
seems to satisfy them. As
they leave, others hurry to
take their places, hoping
there is still time to air their
pet peeves. A microphone
circulates through the
crowd and verbose hams
have no trouble verbalizing
their feelings.

“What is the FCC going
to do about these damn re-
peater-jammers? There is a
guy in my town we’ll deliver
to you in a basket if you’ll
put him away for awhile.
Why haven’t you people




The Coors tower: slightly askew, but operational on all

bands.

done anything about this
mess?”’

“Why are the questions
on your exams so confus-
ing? Some sound as if they
are written by PhDs.”

After two hours, John
Johnston has had enough.
He says there is only time
for a few more questions.
There are many more hands
up in the air and many more
questions wanting answers.
Cood-naturedly, he carries
on through the long after-
noon ... bobbing and
weaving . . . bringing the
bureaucracy to the people.

Kansas City DXers

Finally, Dayton is people.
When the arena doors close
for the evening, the bars
and restaurants come alive.
Manufacturer and club hos-
pitality suites are busy
every evening. On Friday
night, an FM Bash; on Satur-
day, a banquet with two
thousand guests. People are
a major part of the Dayton
experience.

The Kansas City DXers
are hard-core. Their hospi-
tality suite on the fifth floor
of the Downtown Stouffers
has been buzzing with ac-
tivity since the door opened
at 6:00 pm. Now, well past
11:00, it is still crowded
with people three deep at
the cash bar.

“Hey, who wants to take
the CW QRM test? It’s a real
bear. C’'mon, you guys; it’ll
separate the men from the
boys. Twelve different DX

calls in fifteen seconds in
heavy QRM. Let’s do it!”

Other guests in the suite
stir self-consciously as
three teenagers cautiously
approach the corner of the
large table where a cassette
recorder waits.

“We'd like to take it.”

“Well, well. Alright, boys.
Sit right down. Here are the
rules. You get one shot and
one shot only. Write your
calls on top of your paper
and get ready.”

The suite grows silent as
the young ops try to get
comfortable, try to calm
down. The tape begins and
fills the room with a deafen-
ing hash of CW. Bent over
their copy pads, the boys
try to look serious, though
their furtive glances at one
another telegraph the hope-
lessness of their situation
throughout the room. The
tape ends. The test is over.

“Let’s see how you did.
No, no, there’s one, no, no.
Well, one out of twelve.
Not bad.”

The others did not get
any.

“Not exactly a cham-
pionship score. But come
back and try next year.
We'll be here. We're always
here.”

The young op who man-
aged to pull one DX call out
of the mess on the tape
watches as his name and
score are duly recorded on
the score sheet tacked to
the wall. Proud of his
achievement, he lingers for

One of several exhibition areas

Arena.

within the huge Hara

Oil for technology! The sheik and his interpreter drive a
hard bargain in the flea market.

a moment before shuffling
out the door and back to his
parents’ room.

“Okay, okay. Who wants
to see the slides of the VP1
expedition? Or how about
the Monster Quad slides?
We haven’t seen them late-
ly. Come on, you people,
it's early. Hey, get those
VP1 slides loaded. Boy,
what a trip that was! Even
got an OSCAR QSO from
there.”

The bar is busy again and
the crowd jostles for posi-
tion as the slide projector is
readied for the Nth time.
The first slide hits the
screen in the beautiful tur-
quoise and blue hues of the
Caribbean.

“Now this sandy spit of
earth is one of the rare ones.
VP1-land. You can see our
20-meter beam behind that
palm on the left of the grass

hut. Quite a shack, huh? We
were lucky it didn’t rain.
Cetting that antenna up
was something else. Had to
use bamboo mast for the
thing, but it worked like a
charm. Amazing what you
can do with some spit and
coax. Next slide!”

The slides click on; in the
darkened hospitality suite,
the tinkle of ice-filled glass-
es is a soothing counter-
point to the host’s staccato
monologue. The Kansas
City DXers like what they
do. They are hard-core.

All of this is Dayton. And
more. Eight free bus lines
operated by the Hamven-
tion running throughout the
city for those needing trans-
portation. For three days,
the busiest repeater in the
country, the largest one-day
CPR course ever given.
Awards for "Ham Of The
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Year’” and ‘‘Special
Achievement” won by Cali-
fornians; hot dogs, beer, too
few hotel rooms, too many
exhibitors on the waiting
list.

Why the Dayton Ham-
vention has become pop-
ular is a bit of a mystery to
current Hamvention orga-
nizers. They do concede
that being the first major
ham convention each
spring is a factor in their

success.

The Dayton Amateur
Radio Association is not
mystified by the running of
the Hamvention, though.
This totally volunteer
group, with minimal sup-
port from their city, man-
ages to stage a most profes-
ional convention, the scale
of which would give pause
to many larger organiza-
tions.

The 1980 Hamvention

Flotsam and jetsam: electronic and otherwise.
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staff was headed by Gen-
eral Chairman Noel Mc-
Keown WB8QQC. Mc-
Keown is a fortyish prac-
ticing attorney from Xenia,
Ohio, with a flair for orga-
nization and a sense of
humor. The squeaky toy
duck he has attached to his
HT antenna makes him
easy to spot in a crowd. He
was the first ham back on
the local two-meter repeat-
er after the disastrous tor-
nado which leveled much
of his home town, and now
he maintains his cool
despite being in his first
year as Chairman. Reluc-
tant to delegate authority,
he places himself at the
center of the organizational
maelstrom. While acces-
sible to all of his people, he
is firm in his resolve to
maintain decision-making
control and responsibility.
His HT is never quiet as he
strolls through the arena
like a general on the battle-
field—more tables are
needed here; there is a
power failure there. All
problems find rapid solu-
tions in Noel McKeown’s
Hamvention.

Self-effacing, he charac-
terizes his role as merely
that of a shoulder to cry on.
In a sense, he is right, for he
does not work alone. Thirty-
two people are listed in the
official program as staff
and hundreds more have
contributed time and ef-
fort.

Hamvention planning be-
gins in May each year. Con-
sequently, twelve months
are taken up with organiza-
tional work. Endless rounds
of meetings, critiques, and
strategy sessions run
throughout fall and winter.
For the Dayton Amateur
Radio Association, the ef-
fort pays off.

This year the Hamven-
tion had close to twenty
thousand gate customers at
six dollars a head and more
than six thousand pre-reg-
istered ones. Almost two
hundred exhibitors in the
main arena paid $180 for

each booth space. In addi-
tion, hundreds of flea-mar-
keters bought space for the
weekend at thirteen dollars
a spot. The Saturday eve-
ning banquet, a tradition
for many conventioners,
was a sellout with two thou-
sand in attendance.

If the Association’s com-
munication van is any in-
dication of the profitability
of running the Hamvention,
the return is worth the trou-
ble. Their Drake-equipped
30-foot motor home is an
impressive sight.

The Dayton Hamvention
is profitable for the ex-
hibitors, too. One large
dealer has reported six-fig-
ure business over the Day-
ton weekend, and smaller
operations making badges,
selling books, and hawking
electronic kits show up year
after year along with the
ever-efficient State of Ohio
tax agents.

What the future holds in
store for the Dayton Ham-
vention is on the minds of
the organizers. The declin-
ing economy and tight
money situation does not
bode well for expensive
equipment-oriented hob-
bies like ham radio.
Whether the Dayton Ham-
vention will continue to
grow insize, as it has for the
past five years, is difficult
to say. There were indica-
tions that business had
slowed this year in compar-
ison to last. As the economy
goes from bad to worse,
tough times may be ahead
for the Dayton Hamven-
tion.

For the present, the
Dayton Hamvention rolls
on as the biggest and most
successful ham gathering in
the country. One can only
hope that as inflation chips
away at the non-essentials
that make life worth living,
people will be reluctant to
let go of what they hold
dear: opening day at the
ballpark, fishing season, the
Dayton Hamvention. After
all, rites of spring should die
hard. B
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L. B. Cebik W4RNL
5105 Holston Hills Road
Knoxville TN 37914

One Step at a Time:

Designing Your Own Ham Gear
— part 1l

In Part | of this article, |
covered the first three
parts of a seven-part step-
by-step process, taking us
from design to building and
testing. Here are the other
four parts.

Parts Acquisition

Acquiring parts for the
project may be the most
frustrating stage in the en-
tire design process. Part of
the problem stems from the
variety of components now
available. Not too long ago,
say about twenty years, we
could build what we want-
ed from coils, capacitors,
resistors, tubes, sockets,
transformers, wire, and
jacks. Plus a cabinet, neces-
sitated by the advent of
television. Thousands of
transistor types and a grow-
ing number of IC types now
make it impossible for one
dealer to carry everything.
Handling costs have risen
so that locally-available
parts in blister packaging
are expensive. Fewer mail-
order houses wish to fool
with open bins of resistors
or with a small order. Fortu-
nately, the situation seems
to be improving for many
kinds of parts, and a few in-
dividuals have begun to
specialize in parts for rf. If
only hams had not decided
to build more than just
transmitters and receivers;
now they insist on keyers,
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frequency counters and
readouts, synthesized vfos,
and even computers. Little
wonder parts dealers can-
not keep up.

Parts ordering will in-
volve several orders to dif-
ferent houses. It is useful to
try to be as complete as
possible in the initial order,
since many houses have a
minimum order. Of course,
it is inevitable that you will
forget to order one small,
but crucial, part available
only from a company with
a $20 minimum, but then
what better time to stock
up on everything for the
next project?

It is possible to divide
parts into three types:
crucial, needed, and desir-
able. Crucial parts are those
without which an entire cir-
cuit may need to be re-
placed with another. The in-
ability to obtain a special
power transistor may re-
quire rethinking the entire
set of amplifier stages. The
unavailability of a specified
power transformer may re-
quire you to redesign the
whole power supply, e.g., to
shift from a bridge rectifier
circuit to a full-wave cen-
ter-tap circuit.

Needed parts are those
whose absence may require
some circuit or construc-
tion modifications. Chang-
ing from toroids to slug-

tuned coils may require giv-
ing thought to shielding and
the consequences of lower

Q

Desirable parts are those
which, in your design and
with respect to your objec-
tives, may have adequate,
easily-available substitutes
which will do the job just
about as well. A vfo with sil-
ver-mica capacitors rather
than polystyrene ones will
work satisfactorily in some
units (not subject to great
temperature changes).

The point in making
these distinctions is to
determine the order in
which you acquire parts. To
receive all the desirable
parts for a circuit and to fail
to obtain the crucial one
amounts to filling the parts
bins of your shack for use in
another circuit.

Besides acquiring parts in
the priority of crucial first
and desirable last, you
should buy in two steps.
First, purchase all the major
components. Then think
about matters such as
chassis and cabinet. To
discover that your trans-
former and circuit board re-
quire a4”x 5”x 6% "’ cabinet
when you have just bought
a 4”x 5”x 6” cabinet only
adds a spare aluminum
case to all those extra parts

you just put in the junk box
If possible, put off buying
chassis and case until after
the next stage (planning the
layout). Then you will be
sure that everything will fit.
(But do not feel bad about
violating this advice; nearly
everyone does. | have three
or four small boxes and
cabinets awaiting projects
designed just to fill them
up.)

Layout Planning

Many builders follow the
rule of breadboarding all
circuits before building a
final version of a piece of
equipment. If you are one
of these persons, then you
will want to jump ahead to
the stages of building and
testing before working
through this one, even
though some of the general
points here can ease po-
tential problems in bread-
boarding. Modern con-
struction techniques permit
many types of equipment
to be breadboarded and
built simultaneously. Using
a perfboard or circuit board
as a sub-chassis means that
the builder can perfect
parts of a total unit one at a
time and then—if the
breadboarding method is
also a sound building
method — simply install the
working subunits into the
overall case. Whatever
your particular building



technique, giving plenty of
thought as well as pencil
and paper to planning the
physical layout of your
equipment will ease the
construction process.

There is no one best way
to build equipment for one-
self. Our skills vary. Some
enjoy metal work, others
want to minimize it; some
enjoy the finishing process
of paint and decals, others
use blank panels; some love
to make up circuit boards,
others prefer perfboard
techniques or the use of ter-
minal strips. And, in fact,
there is no set way for the
actual construction process
to proceed. Therefore, with
attention to some cautions
given below in the section
on building, choose the
type of construction which
you can do best. Just as
building a piece of equip-
ment increases our knowl-
edge of electronics, how-
ever, building also can in-
crease our building skills;
do not hesitate to try a new
technique. As a hedge
against messing up your
project, you might first
experiment with the tech-
nique on a small project in
order to learn the basic
skills and discover the main
pitfalls. But if you have
never etched a circuit
board or bent your own
chassis or wound your own
coils, acquiring skills such
as these can add to your
building and designing
skills by opening up new
possibilities. Construction
of a piece of equipment
should not be outside your
abilities just because the
mechanical work is dif-
ficult. Besides, there may
be hams in your area who
can help you learn or who
may do the work expertly
for you. Trading skills is an
old and honored ham
custom.

Before you perform the
first mechanical task, work
through the placement of
the parts. There are two
levels to this planning task:
circuitry and cabinetry.

Circuitry and the inter-
connection of circuitry re-
quires attention to the
placement of parts and
leads on each subassembly,
whether that be a tube
socket, terminal strip, cir-
cuit or perfboard, or a chas-
sis. The use of subassem-
blies on boards is recom-
mended wherever possible
because it will permit inde-
pendent testing of the cir-
cuits involved, replacement
of a small part of the proj-
ect in case of a major snafu,
and easier maintenance
after the unit is complete.
In laying out parts of the
circuits, pay special atten-
tion to the following items:

1. Signal paths: Are they
as short and direct as possi-
ble? Are input and output
leads isolated as much as
possible? Are there minimal
crossovers?

2. Components: Are they
going to be securely fas-
tened? Will they interact
(e.g., are coils—except for
toroids—at 90-degree an-
gles to each other or shield-
ed)? Will they all fit?

3. Dc paths: Are they
neatly routed? If wire, are
they bundled into cables? If
PC board or perfboard, do
the runs avoid capacitive
coupling to signal paths?

4. Switches and controls:
Are leads short unless they
carry only dc? Is necessary
shielding planned for?

5. Crossovers: Do circuit
paths cross over (either on
one side of a board or on al-
ternate sides) in ways to
create undesired coupling?
Are connecting cables be-
tween boards isolated with
respect to dc and signal?
Are subunits isolated either
by position or shielding?

Cabinetry includes not
just the overall case of the
unit, but chassis and other
substructure consider-
ations which go into mak-
ing up a total unit as well.
Among the things you
should think about are the
following:

1. Power supplies: Are

they positioned for ade-
quate mechanical support
of transformers and
chokes? Is ac isolated from
lines into which hum might
be coupled?

2. Major parts place-
ment: Is the size and weight
distribution well balanced
for mechanical support and
operating ease? |s there suf-
ficient room around these
major parts for associated
circuitry, shielding (where
needed), and mechanical
supports?

3. Mechanical supports:
Are dials, vfos, and other
units with movable elec-
tronics or mechanics ade-
quately supported for
stable, unbreakable opera-
tion? Will shafts or mount-
ing brackets of controls or
subunits interfere with
other subunits of the equip-
ment?

4. Maintenance: Are sub-
units mounted so that they
are easily removed for
maintenance?! Are test
points accessible for meter-
ing? Are parts mounted to
the main frame or chassis
accessible for replace-
ment?

5. Controls and jacks: Are
controls placed for ease of
operation without con-
fusion? Are jacks for input
and output conveniently
placed? Are fuses and line
cords accessible without
interference to operation?

The last set of questions,
concerning the use of
panel-mounted controls
and jacks, should open the
builder to new ideas. Most
builders try to emulate
commercial construction,
even to the point of putting
the same items on the front
and rear panels. Remem-
ber, however, that this
piece of equipment is being
custom-built by you for
you. That means that you
have freedom to choose
just where each control,
jack, fuse, or cord will go. If
you are building a CW
transmitter, there is no
general good reason for
putting the key jack on the

rear panel, even though
almost every commercial
transceiver and transmitter
has it there. Where you
place it should depend
upon what you need from
the equipment by way of
operating ease, conve-
nience, and design neces-
sity. In principle, there is no
reason not to use the top
and sides of the unit, as well
as the front and rear, for
controls and jacks. The
decision whether or not to
use a surface is determined
by your objectives, circuit
constraints (e.g., high-
impedance rf leads), and
mechanical constraints
(e.g., a box having only
independent front and rear
panels).

Consideration of the
unit’s panels brings up an-
other matter. Earlier, we
mentioned that you might
want to review your objec-
tives throughout the design
process. Now, before get-
ting to the stage of actually
building the equipment, is a
good time to perform the
review. In your design of
circuit blocks and in your
research and selection of
circuits, you may well have
unconsciously changed
some of the objectives
through your decisions. In
laying out the parts, you are
made aware of most of the
elements of operational
ease of the equipment. If
these thoughts are not
among your objectives, you
should add them now, after
thinking through carefully
what you want in this
department. After all, you
expect to operate with the
equipment for a far longer
period than it will have
taken to design and build it.

Circuit Interaction:
Shielding and Isolation
Although many of the
points to be made about
shielding and circuit isola-
tion have been mentioned
in the course of these
design hints, it may pay to
look at the subject as a
whole. Planning the layout
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Fig. 6. This figure illustrates thinking about the output circuit of a typical power amplifier
circuit as a collection of filters. FL1 consists of C3, C4, and RFC1, which separate the dc
andrf. FL2 and FL3 also separate dc and rf, sending the latter to the chassis ground. C2is a
feedthrough capacitor, used where dc enters the amplifier enclosure. FL4, consisting of
C5, has a similar function for the plate voltage. FL5, consisting of C6, L1, and C7, is a pi-
network which passes rf energy at the frequency to which it is tuned and attenuates
energy at all other frequencies, including harmonics and spurious frequencies. FL6,
RFC2, is a back-up filter: Should C4 break down and permit dc to the output, RFC2 will
route it to ground and blow a fuse rather than let it appear at the antenna where it might
pose a danger to the operator or bystanders. It is not only possible, but also useful, to
think of most circuits and circuit elements as filters which separate energy into two or
more paths. Such analysis makes us aware of the fact that each type of energy (dc, ac, af,
rf, etc.) must have a complete path, and that good design has a proper route for each type
of energy at every point in a circuit. For example, bypassing energy to ground is a proper
route for af and rf energy which we do not want at some point in a circuit.

of parts provides an excel-
lent opportunity to forecast
all the possible difficulties
you might encounter from
circuit interaction.

The most common type
of equipment to suffer from
unwanted circuit inter-
action is rf gear, either
transmitters or receivers.
Station accessories also
come into play since they
might have to work in an
environment of stray rf
fields or rf energy carried to
the unit by power or inter-
connecting lines. However,
almost any type of equip-
ment —audio, digital, test,
etc.—can suffer from im-
proper energy transfer.
Therefore, the following list
of places to think about
may help you predict and
take preventive action
against trouble spots.

1. Power entry: Look out
for possible line surges, rf
on the power lines, voltage
spikes, etc. Any of these
items can kill solid-state de-
vices or interrupt proper
operation. Bypassing, volt-
age limitation, and other
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usual handbook-type pre-
ventatives should be em-
ployed.

2. Dc lines: Check for
possible signal coupling,
whether rf, af, or digital.
Separating lines is effective
for some troubles. Exten-
sive bypassing can avoid
other problems. In digital
gear, there may be simul-
taneous pulsing on several
devices which pulls a heavy
current load, thereby re-
ducing the supply voltage
to individual devices for an
instant. This may cause a
device to operate errat-
ically.

3. Parts placement: Look
for parts interaction due to
placement and positioning.
Capacitive coupling should
be suspected everywhere
until you are satisfied that it
is minimal. Inter-coil cou-
pling possibilities should
arouse your suspicions. Ad-
ditional coupling in
switches is another suspect.

4. Shield placement: Be
sure that your shielding ef-
forts are adequate to the
needs. Using additional

screws, adding tops to en-
closures, being sure shields
extend beyond the edges of
components they shield,
making sure cables have
good chassis grounds for
their shields—these points
should all be remembered,
as well as others which
handbooks can provide in
detail.

5. Electronic isolation:
Check all filter chokes and
bypass capacitors to see
that they are where they
should be and that they are
of the proper value. Cou-
pling capacitors associated
with rf chokes and bypass
capacitors, as in Fig. 6, form
a type of filter. A filter may
be defined as any device
which separates energy into
two or more paths. if the
coupling capacitor, say in a
power amplifier, is too
small, rf will be forced into
the dc lines. If the choke or
bypass capacitors are of the
wrong values, they will aid
rf in reaching the power
supply. From there, rf can
travel to everywhere else
that you do not want it. Use

feedthrough capacitors for
running power into any en-
closed subunit. Add further
filtering if you think rf
might be a problem. Check
each circuit for each stage
to be sure that all filtering
(and this includes things as
simple as tuned circuits) is
adequate. The list of elec-
tronic isolation techniques
is far longer than this note
can give a hint of. The key
thought is this: Be thor-
ough! Every problem you
anticipate in advance is one
less problem you will face
later and one less circuit to
be needlessly torn apart
after you build it.

Building and Testing—
One Stage At A Time,
Cumulatively

Building your well-de-
signed piece of equipment
is not just a matter of good
construction practice.
Certainly, you should al-
ways adhere to the prac-
tices which the handbooks
and various articles show.
Practicing the skills of
mounting components, sol-
dering, cabling dc leads,
and the like should be part
of every project. They will
vary in part with the type of
construction that you
choose. The reason these
practices will not be re-
viewed here is that you
should have thought
through them in the preced-
ing stage of selecting cir-
cuits, acquiring parts, and
planning your layout.

The actual process of
building is one of putting
these practices to use in a
way that will best ensure
that your unit will function
as desired. This happens for
the home builder only if he
combines building and test-
ing and takes one stage at a
time. Remember that your
project is not a kit, engi-
neered to be repeated in
the home. Kit manufac-
turers can have you work
on widely separate subunits
of the kit at the same time
because they have made
the unit work a number of
times already. For you, the



home builder, this is the
first time. Therefore, to be
sure that every subunit will
contribute to the whole in a
way to meet your design
specifications, you must
build and test them as you
go along.

Besides, it is much easier
this way. One reason for
suggesting earlier that you
build in terms of subunits
was to permit you easily to
accomplish this step-by-
step procedure. A good way
to think of the building and
testing procedure is to call
it “circuit adjustment.” You
will be combining your cir-
cuit parts in order to make a
circuit work. Notice that
you will not be building and
then seeing if the unit
works. Instead, you are go-
ing to do what you must to
make it work. Often we
think of adjustment as
changing the setting of a
potentiometer, a variable
capacitor, or a slug-tuned
coil. But, every change
made in the value of a bias
resistor—even if it means
taking out a fixed-value
part and putting in an-
other—is also a circuit ad-
justment.

Among the other replace-
ment adjustments vou may
have to make are these:
replacing an active device
with one having higher/low-
er gain, adding chokes and
bypasses, rerouting leads,
rewinding coils, replacing
capacitance-division net-
works, changing resistor
and/or capacitor values in
timing circuits, altering sup-
ply voltages, revising
ground paths. And these are
only a few of the possibil-
ities. Luckily, you will have
to consider only a few of
these possibilities for any
one stage that you build
and test. If you have
thought through the earlier
stages of design, the
number of possible adjust-
ments will be minimal. (But
remember that Murphy
lurks in the background to
make a liar out of me.)

Before getting to the
building process itself, let’s

spend a moment thinking
about test equipment. Most
hams would love to have a
completely-equipped lab-
oratory but do not have the
cash or the space to put one
together. Short of that
ideal, what equipment is
the most necessary? The
answer to this question will
vary with the kind of proj-
ect you are building. The
two most basic instruments
for every project, however,
are the VTVM and the
VOM. The VTVM is for volt-
age and resistance mea-
surements. The VOM is for
current measurements. If
your project deals with rf,
then you should have an rf
probe for the VTVM. In ad-
dition, a grid-dip oscillator
permits pre-adjustment of
tuned circuits and a basket
full of other handy tests. A
good gdo also will function
as a sensitive wavemeter to
sniff out spurious emis-
sions. Oscilloscopes and
frequency counters are use-
ful, but if you are just begin-
ning to put your workshop
together, save them for
later and begin with the
essentials.

For digital work, the
VTIVM and the VOM are
still basic. A digital probe to
indicate device logic state
is handy, but a scope is
probably the best item to
determine the pulse trains
and shapes. Thus, if your
projects are going to be
mostly digital, then a scope
takes much higher priority
on the test equipment list.

Finally, you should have
a variety of signal sources
and signal decoders. That
is, a variety of oscillators
and receivers. If you are
building a transmitter, an
allband receiver—however
inexpensive—can be ex-
tremely useful: It can tell
you where your oscillator
signals are (as well as if they
exist), and the S-meter can
help you peak up a circuit.
For receivers, you need sig-
nals for rf, i-f, and af testing.
Often these can be made
up from junk-box parts as

you go along. lLab-grade
generators may be more ac-
curate, but they are also
many times more expen-
sive. The cheap and easy
way is usually more than
good enough to get a unit
fully and satisfactorily
functioning. If you then
want to perfect adjustment
to the last gnat’s hair, there
is usually a well-equipped
ham in the area, or perhaps
a friendly technical school,
a serviceman, or even a set-
up at a hamfest.

With these thoughts in
mind, let’s begin the pro-
cess of building and testing.
Begin always with the
power supply. Beginning
here has several advan-
tages. First, power becomes
available to all the stages.
Second, you can run your
dc cabling around the chas-
sis or case before adding
other parts. Third, you can
assure yourself that all re-
quirements for regulation,
ripple, and load capability
are going to be met.

The next stage depends
upon the unit you build. In
general, there are only re-
ceivers and transmitters,
that is, signal generators
and signal decoders. Test
equipment, such as fre-
quency counters and oscil-
loscopes, are simply special
types of decoders. Function
generators and audio oscil-
lators are in a family with
transmitters. Therefore,
there are only two building
progressions you have to
think about.

For decoders or receiv-
ers, begin with the output
stage. In a receiver, this will
usually be the audio stages;
in a counter, it will be the
visual readout. Whatever
the device, it is usually easy
to provide inputs to check
the proper output of the
stage. All other stages will
work progressively into this
one. If you are not sure this
stage works, then when you
build another, you will not
know which of the two
stages needs adjustment. If
it does work, then your po-

tential problems are cut in
half. The trick is to work
backwards toward the in-
put to the unit, testing each
circuit and each subunit as
you go. This does not mean
you may not want to alter
something in a later stage
after adding the earlier
ones. It does mean that you
will have the best chance of
making the entire unit func-
tion as you planned.

For transmitters and oth-
er signal generators, begin
at the opposite end. A CW
transmitter might begin
with the vfo. Once this
works, move to the hetero-
dyne ocsillators and mixer.
Finally, tackle the amplifier
trains. For an SSB transmit-
ter, you might begin with
the audio stages. Then work
on the carrier generator.
Next comes the balanced
modulator, the sideband
filters, the vfo, the mixer,
the heterodyne oscillators
and mixer, and finally the
amplifier stages.

In all of your work, add
accessories last. VOX, elec-
tronic T-R switches, side-
tone monitors, and the like
are all additions to the
basic unit and should be
deferred until you are sure
the basic unit functions
correctly. On the other
hand, be sure you distin-
guish between accessories
and essentials. Although a
blocked-grid keying net-
work is not part of the sig-
nal generation train, it is
essential to a CW trans-
mitter and should be devel-
oped with the main part of
the rig. Likewise, avc, if
essential to a receiver de-
sign, should be begun as
soon as you reach the stage
from which it is derived.

Figs. 7 and 8 illustrate the
progressive building pro-
cess for two small projects.
The order of building and
testing can be altered
somewhat. You might begin
on a receiver with the high-
band converters, using an
available receiver to check
them out, but the general
principles given here are a
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sound way to begin your
thinking. If you vary them,
you should be clear in your
own mind just why you are
departing from them and
what advantages you will
gain.

Circuit Interaction:
Spurious Oscillations and
Emissions

While building and test-
ing each stage of the unit,
you should be aware of cir-
cuit problems which might
occur and what corrective
actions you can take at this
stage of the design process.
Most of them have to do
with oscillation and the
mixing of oscillations. In
transmitters, we refer to
harmonics, parasitics, and
spurious emissions. In re-
ceivers, we tend to think of
“birdies.” Whatever we call
the effects, there are only a
few basic causes and cures.
Here is a starter list.

1. Amplifiers on a high:
The wire leads and the com-

ponents associated with an
amplifier can produce
oscillations at some unpre-
dictable very high fre-
quency. This is true of both
tube and solid-state ampli-
fiers. When building an
amplifier, check it in oper-
ation with a sensitive wave-
meter tuned through the
range from 50 to 200 MHz.
If you detect any oscil-
lations, the usual methods
of adding parasitic suppres-
sors to the plate leads of
power tubes or adding a fer-
rite bead to the collector
lead of a transistor will us-
ually take care of the prob-
lem.

2. Amplifiers on a low:
Transistor amplifiers are
subject to low-frequency
oscillations (which are not a
problem with tubes). Addi-
tional bypassing with
values from .1 to 1 uF in the
collector supply lead will
usually eliminate this prob-
lem.

3. Spurious mixing: Mod-

Fig. 7. Stages in the construction of a low-power solid-state
CW transmitter for 40 meters. a) Building and testing the
power supply. b) Building and testing the 7-MHz vfo and
buffer stage. c) Adding a tuned amplifier and testing for
feedback to the vfo. d) Adding a keying transistor to key
the buffer and amplifier. e} Adding a second power ampli-
fier and half-wave filter; testing power levels and signal
purity. f) Adding a CWX circuit to provide power with the
first dit and delay removal of power for 1 second after
transmission is complete; acts as a T-R switch.
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ern equipment, especially
for rf, usually contains
several oscillators. There is
no telling where, in all the
circuitry, that signals from
them may mix and produce
new frequencies either in or
out of the ham bands. Care-
ful shielding of circuitry
and rf leads will often cure
this problem by ensuring
that signals go only to the
stages in which they are
supposed to be mixed. Spu-
rious mixing of signals can
result from rf getting into
dc lines from improper lead
dress, as well as from direct
radiation. Thus, there may
be several things to check
4. Harmonics: Oscillators
have harmonics which may
cause problems. The har-
monics may produce direct
output or they may mix
with other signals to pro-
duce new signals. In receiv-
ers, these new products can
show up as “birdies,” ie.,
steady or warbling tones
that show up at a certain

point on the dial. In trans-
mitters, the products, if in
the ham band to which the
amplifier is tuned, can show
up as a well-amplified sig-
nal, but not in the place you
think you are operating. If
you encounter any of these
problems, check the har-
monic frequencies of all
oscillators and see if any
mixed combination might
produce the problem. The
cure may involve shielding
and lead dress, but a trap,
placed in the output of the
offending oscillator and
tuned to the troublesome
harmonic, can often elimi-
nate the difficulty.

The list of possible prob-
lems could be extended. In
transmitters, standard pre-
cautions against harmonics
should be used. In one form
or another, these precau-
tions apply to all signal gen-
erators. In receivers or de-
coders, precautions should
be taken at the input or ear-
ly in the equipment to pre-
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vent all but the desired sig-
nal from appearing in the
output, either as a false sig-
nal or as a mixing or dis-
tortion product.

The essence of this list,
however, is to make you
aware of some typical prob-
lems that show up in the
building process, problems
which have simple cures
which may be added to the
circuit without affecting its
main function. If you clean
up each stage as you pro-
ceed, then you cut down
the possible causes of such
problems. In transmitters,
they ordinarily will be
caused by the new stage it-
self or by the new stage in
combination with the pre-
ceding stage. In receivers,
the problems are usually
traceable to oscillators mix-
ing somewhere. The simple
cures will take care of bet-
ter than ninety percent of
the cases. And the proce-
dure of building a stage at a
time will usually make lo-
cating and curing the prob-
lem an easy matter.

The effect of building
and testing as you go, one
stage at a time, is that you
accumulate a functioning
unit. If you attend not only
to the fact of a circuit’s
functioning but also to its
sensitivity, output level,
and all the other factors
you noted down while de-
signing the unit, the final
adjustment will vyield a
piece of equipment ready
for use. Close the lid, label
the switches and controls,
clean the handling smudges
from the case, and begin us-
ing your equipment. The
only question left will be
your satisfaction: Will it be
greater the first time it
works or when you sudden-
ly realize a year later that it
still works and as well as
many commercial pieces of
equipment?

There is one other ques-
tion: What will you want to
build as your next project?

Before closing, we
should take one more look
at the notebook you have
been accumulating as the

design process proceeded.
By now, it not only has a
collection of objective lists,
block diagrams, circuits,
and notes, but also has lay-
out drawings and other
notes you entered while
adjusting the circuits you
built. At this point, it will
pay to add the following:

1. A clean schematic of
the final unit, just as you
finished it. This drawing can
be broken up into sections
according to the subunits
you built, or it can be a
single large drawing. The
subunit system of drawing
does tell you where every
part is, and this may help
you later when your clear
memory has dimmed be-
cause you have been build-
ing other pieces of equip-
ment.

2. Clear drawings of the
front panel, rear panel, and
chassis or subunit layouts,
just as you finally built
them. These can replace
some of your earlier
sketches (but save those
earlier sketches if they con-
tain ideas that may be use-
ful to other projects).

3. Notes on the typical
operation of the unit. For
transmitters, this may in-
clude tune-up procedures,
neutralization procedures,
and the like. For receivers,
this list might contain the
effects of controls and their
interaction, the most useful
ways to null out unwanted
signals, and other operating
procedures.

4. Notes on signal and dc
voltages and device cur-
rents. These notes, which
can also be entered onto
the schematic diagram, pro-
vide a record of what condi-
tions are normal for the
unit. If you ever have to
troubleshoot the unit, they
can help you locate a
trouble source fast.

The purpose of these
notes is twofold. First, they
aid you in any later ser-
vicing and maintenance
work. Second, they provide
operating notes should you
ever sell or give away the
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Fig. 8. Stages in the construction of a 10-meter converter.
a) Building and testing of the crystal oscillator; without the
oscillator, no conversion will be possible. b) Adding the
mixer. c) Testing the basic converter for mixer alignment.
d) Adding a buffer/i-f amplifier with low gain and low-im-
pedance output. e) Adding an rf amplifier for additional
gain. f) Testing the complete converter, noting operating
voltages and performance figures for future reference.
Although this procedure looks elaborate for a small proj-
ect, it is, or should be, the natural procedure for a project
such as this. Unlike building a kit, there is no point at
which | could say that the unit worked right the first time.
In fact, even at stage f, when the unit was working well, |
decided to see if | could make it work better by controlling
the rf stage with avc derived from the receiver.

unit. There is a third possi-
ble use: If you ever have the
urge to write up the project
for a ham magazine, you
will have all the infor-
mation at your fingertips.
The main purpose of this

article has been to develop
a step-by-step thinking pro-
cess so that a new General
class ham can move from
soldering circuits to design-
ing his own equipment. It is
based on the premise that
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clear thinking is nine-tenths
of the battle to successful
design and building. The
steps given here are aids to
clear thinking. As such, they
have no magic. As you pro-
gress in the art of design,
you will begin to alter them
to suit your own individual
way of going about things.
More and more of the work
will become natural and re-
quire fewer checklists and
notes. But having a work-
able system to begin with
can make the process of
growth more rapid and
more successful. | hope
that this article will aid the
process and encourage you
to design and build.

The thought process
described here is also use-
ful to those who do not plan
to build, however. The
stages of thinking can help
you to evaluate com-
mercial equipment. By
thinking through your ob-
jectives in having a piece of
equipment, it becomes

clear as to what features
are important to you and
which are extras you can do
without. By looking at a
manufacturer’s literature,
you can learn how he has
designed the equipment to
fulfill those functions, and
what circuits he has chosen
to satisfy each block sub-
function. Examining the
parts layout and the con-
struction techniques, with
an eye on what advantages
he wanted to gain and what
potential problems he
wanted to overcome, can
teach you much about the
interaction of the elec-
tronic and physical dimen-
sions of radio equipment.
All of this will not only
make you a more intel-
ligent buyer, but it will also
aid your understanding of
the equipment as you
operate it and perform
maintenance upon it. And
this can add a new satis-
faction to your experience
in amateur radio. B
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FT-707 is shown with
optional FV-707DM VRO
& Scanning Microphone

THE FT-707
“WAYFARER”

The introduction of the “WAYFARER” by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 “WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don't let the small size fool you! Though itis not much larger than a book, this is a
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile
or portable operation.

The receiver offers sensitivity of .25 uV/10 dB SN as well as a degree of selectivity previously unavailable ina
package this small. The “WAYFARER” comes equipped with 16 poles of IF filtering, variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT-707 with Standard Features FT-707 with Optional FV-707DM
& Scanning Microphone

e Fast/slow AGC selection

e Advanced noise blanker e Choice of 2 rates of scan

e Built-in calibrator e Remote scanning from microphone

o WWV/JJY Band e Scans in 10 cycle steps

e Bright Digital Readout e Synthesized VFO

o Fixed crystal position e Selection of receiver/transmitter functions
e 2 auxiliary bands for future expansion from either front panel or external VFO
e Unique multi-color bar metering—monitors e “DMS” (Digital Memory Shift)

signal strength, power output, and ALC voltage.

Impressive as the “WAYFARER” is its versatility can be greatly increased by the addition of the FV-707DM
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of “DMS” (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz steps.

The FT-707 “WAYFARER” is a truly unique rig. ; # ;
See it today at your authorized Yaesu Dealer. 83 >
- \/
The radio.

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246 80
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Richard C. Force WB1ASL
Box 78
Creenfield NH 03047

Top-Banding the DX-60B

— put a classic rig on a classic band

fter having my interest
in 160 meters kindled
by reports of increased ac-
tivity and by reading a num-
ber of articles in recent
magazines concerning the
“top band,” | decided that
I, too, wanted to share in
some of the excitement.
Because my present HF
transceiver does not in-
clude that long-forgotten
range of frequencies, | con-
sidered either buying a new

.

. e
(VR =

Photo A. Bottom view of the DX-60B.
per left. The additional capacitor acr
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transceiver or building a
transmitter and using my
Hammarlund HQ-145A re-
ceiver. After investigating
the purchase of a new trans-
ceiver, | decided that that
would best be put off until
financially better times.
Regarding the building of a
transmitter, there appeared
to be many schematics
available, but the parts for
the higher power units
seemed to be difficult to

obtain. | thought | would
like to learn a little more
about the band by operat-
ing with higher power
before going QRP.

One day while | was op-
erating RTTY with my
Heathkit™ DX-60B on 20
meters, it suddenly oc-
curred to me that the DX-
60B might not be too dif-
ficult to convert to 160
meters. After looking at the
assembly manual and sche-

Coil L2 with the additional coil winding is at the up-
oss C27 can be seen at the lower left.

matic, | realized that | was
right. And, not only would
the transmitter give me 90
Watts on CW, but it also
would give me AM phone
ability. This mode is still
pretty popular on 160.

The DX-60B cost about
$90 new and was designed
for Novice and General use.
The inclusion of AM phone
made the transmitter ob-
solete before its time, and
many still can be purchased
through classified ads and
flea market sales for
around $30-$40.

Since the circuit of the
DX-60B uses a crystal
oscillator, driver, and
amplifier in the rf stages,
only two tuned circuits
must be changed to use the
unit on 160 meters. With
the 160-meter conversion
added, the transmitter can
be used on all bands, 40-10
meters, but the case will
have to be opened and
jumpers added to use the
transmitter on 80 meters.
Since the only other use |
have for the transmitter is
on RTTY and | very seldom
leave 20 meters on that
mode, this was not much of
an inconvenience for me.

The modification in-
volves the removal of coils
L2 and L3. These coils have
to be taken completely out
of the unit to make their



modification possible.
After the removal of coil
L2, drill another hole in the
coil form as close as possi-
ble to the end of the form
away from the mounting
terminals. This hole should
be in line with the hole far-
thest from the solder termi-

nals.
Unsolder the wire from

the terminal connected to
the 80-meter switch con-
tact. This is the wire which
comes from the hole far-
thest from the terminals.
Pull the wire back through
the hole. Then insert a short
piece of bare large-diam-
eter wire into the hole.
Bend the wire inside the
coil form so that it cannot
be withdrawn. Attach the
wire which was unsoldered
from the terminal to this
large-diameter wire on the
coil, taking up all of the
slack. Also attach one end
of an enamel-covered #26
AWG wire to the large-
diameter wire. Continue
winding this piece of #26
wire around the coil form in
the same direction as the
original coil. This additional
coil should consist of 40
turns and must be scram-
ble-wound to fit in the
space between the large-
diameter wire and the new
hole. After winding the 40
turns, feed the wire through
the new hole and down
through the coil form to
where the original wire was
unsoldered from the 80-
meter switch terminal.
Solder this new wire to the
terminal. The large-diam-
eter wire will be used as a
shorting terminal to restore
the transmitter to 80-meter
operation. L2 can now be
reinstalled into the unit as it
was originally.

Remove coil L3 by unsol-
dering the wires on the
bandswitch under the chas-
sis. Then unsolder the wire
from variable capacitors
C22, C23, and C24 and the
wire from the low-pass filter
at the coil.

Drill a new hole in the
coil form at the end closest
to the mounting lugs and in

Photo B. The new winding on L3 shows in this top view of the DX-60B. The additional
capacitor across C22, C23, and C24 is not shown, but the solder point is shown on the
frame at the rear of the capacitor.

line with the coil terminals.
Make sure that this hole is
not closer to the end of the
coil form than the end of
the mounting lugs. This is to
ensure that the new coil
which is to be wound will
not short on the mounting
lugs. Again insert a bare,
large-diameter wire through
the hole and bend it inside
the coil form. This wire can
be bent in a loop on the out-
side of the form. It will act
as a terminal for the 160-
meter coil.

Bend the wire coming
from the 80-meter terminal
of the coil out at a right
angle to the coil so that
when the coil is remounted
it will point toward capaci-
tors C22, C23, and C24.
Also, solder a length of #18
AWG enamel-covered wire
to the 80-meter coil termi-
nal. Wind 35 turns of this
#18 wire on the form be-
tween the 80-meter coil ter-
minal and the new terminal
at the end of the coil, in the
same direction as the orig-
inal coil. Again, this section
will have to be scramble-
wound to fit in the space.
Make sure that this wire
does not touch either

mounting lug at the end of
the coil. Solder both ter-
minals.

Attach a length of insu-
lated #12 AWG wire to the
new terminal and bend it so
that it will fit through the
opening in the chassis to
the switch when the coil is
remounted. Then reinstall
the coil.

An extension may have
to be soldered onto the wire
from capacitors C22, C23,
and C24 so that it can be

~—Aa00
LARGE
CIAMETER
WIRE
HERE

NEW
coin

NEW MOLE

Fig. 1. Modification of L2.

soldered to the new termi-
nal. Also, solder the wire
from the low-pass filter to
the new terminal. Under the
chassis, solder all the wires
back to the switch in the
same order in which they
were unsoldered. The new
wire from the new coil ter-
minal is soldered to the
80-meter switch terminal.

Make sure the wire from
the 80-meter terminal on
the coil is not touching the

WIRE BENT
AT RIGHT
ANGLE
AND TAPED

NEW
coin

P

LARGE QIAMETER
WIRE

Fig. 2. Modification of L3.
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Photo C. A front view of the DX-60B with its top cover removed.

capacitors or ground, A
small piece of plastic elec-
trical tape can be placed
over the exposed end of the
wire, and then the wire can
be bent under the coil.

Locate the 68-pF capac-
itor (C21) under the chassis.
This capacitor is connected
from the bandswitch. Place
a 50-pF capacitor in parallel
with this capacitor.

This completes the con-
version. If the transmitter
does not load correctly on
160 meters, an additional
capacitance may be need-
ed across capacitors C22,
C23, and C24. This capaci-
tor can be soldered from
the terminal of one of the
capacitors directly to the
frame of the capacitor. Try
about 500 pF at 1000 work-
ing volts to start.

The transmitter will now
work on all bands indicated
on the front panel band-
switch, except that the
80-meter position will now
be the 160-meter position.
(Of course, if the capacitor
was added across C22, C23.
and C24, it will have to be
removed to restore correct
loading on the other bands.)

To resurrect 80-meter op-
eration, three steps must be
taken. A shorting wire must
be connected from the
junction of the new coil and
the original coil of L2 to the
80-meter terminal on the
bandswitch. The wire from
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the 80-meter terminal of
coil L3, which was bent and
taped, must be connected
to the wire from capacitors
C22, C23, and C24 to the
coil. And the 50-pF
capacitor must be removed
from across the 68-pF
capacitor near the band-
switch.

Let’'s get back to 160-
meter operation. Install a
160-meter crystal in any
one of the four crystal posi-
tions. Connect a dummy
load of 50-Ohm impedance
to the antenna jack at the
back of the transmitter.
After the set warms up in
the standby position, check
to make sure you have the
crystal selector switch in
the correct position. Set the
drive level to about 2% on
the front panel. The final
tuning capacitor should be
set in the 80-meter region,
and the final loading capac-
itor should be turned fully
counterclockwise. Set the
meter switch to the grid
position and turn the func-
tion switch to tune. Quickly
rotate the drive tuning con-
trol for maximum grid read-
ing, then set this reading to
2.5 mA on the meter using
the drive level control. At
this point, use a good
receiver to check the out-
put of the oscillator. Listen
on the 160-meter band for
the purity of the oscillation
and then check 80 meters

AR
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for the harmonic, which
should be down in signal
strength from the primary
frequency on 160 meters. If
for some reason there
was a wiring error in the
conversion of the driver
tuned circuit (L2), it is possi-
ble that the driver could be
acting as a doubler and put-
ting out most of its signal in
the 80-meter region. There-
fore, if the 80-meter signal
is stronger than the 160-
meter signal, go back and
check the wiring of L2.(As a
point of fact, Heathkit sug-
gests the use of 160-
meter crystals in this trans-
mitter for use on the
80-meter band —before
modification, of course.)

If all seems to check out
all right up to this point,
you can proceed with the
tune-up.

Set the meter switch to
the plate position and turn
the function switch to the
AM position. Quickly ro-
tate the final tuning control
to obtain a dip or minimum
plate-current reading on the
meter. Next, set the func-
tion switch to the CW posi-
tion and, while maintain-
ing minimum plate current
with the final tuning con-
trol, start increasing the
loading with the final load-
ing control. With an indica-
tion of 100 mA, the trans-
mitter will be running at 75
Watts input, and with a

reading of 150 mA, the in-
put power will be 90 Watts.
At this point, if you cannot
get sufficient loading to
achieve the desired input
power, that capacitor
which we discussed before
will have to be added
across capacitors C22, C23,
and C24. Begin with either
500 pF or 1000 pF at about
1000 working volts. This
should allow you to load
the transmitter to its max-
imum power.

After you have the load-
ing straightened out, again
switch the meter switch to
grid position and set the
drive level to 2.5 mA on the
meter. Again, check the
plate current and reset your
dip with the final tuning
control. Then set the func-
tion switch to standby.

To transmit on CW, mere-
ly insert a key in the key
jack, and when you are
ready to transmit, switch
the function control to the
CW position.

To transmit on AM
phone, remove the key and
connect a high-impedance
microphone to the micro-
phone jack. When ready to
transmit, turn the function
switch to the AM position.

I've had many happy
hours operating the DX-60B
on 160 meters and | am sure
you will, too. With the use
of the proper antenna, it
will perform beautifully
and give you a signal you
can be proud to radiate.

The one drawback to the
rig as described in this arti-
cle is that it is crystal con-
trolled. | have added a
home-brew vfo which can
be plugged right into the
DX-60B, and with this ac-
cessory, operation was
made much more pleasant
and contacts became easier
to initiate. In a future arti-
cle, 1 will describe this vfo,
which cost only a few dol-
lars to construct, but added
so much to the rig.

But, even when you are
rockbound, the DX-60B can
give you many enjoyable
hours exploring the “top
band.” @



ANTENNA SYSTEMS

T 1-800-654-327%

TE33SP COMPACT SIZE MULTIPLE DRIVEN ELEMENTS A

TET. the leader in wideband antenna design. is proud to announce a
\ totally new concept in ar na design with the all new TE33SP  The
TE33SP employs two driven elements to achieve previously unattainable
performance from a triband yagi. Power 1s applied to the radiator and

coupled thrc a
\
‘\ specially eng prs [ prov uired 1
\ \ shift for full sized performance on each band. This multi element drive
\ 3 \ retwork. combined with Hi Q traps provides greatly improved perfc .
\ \ | ce and true wide band operation | 5'1 VSWR bandwdtt
\ \ | on ten meters. Fifteen and twenty mete
\ \ VSWR of less than 1.5 1 from edge to edge

q The TET 3F36DX and 3F37DX triband beams provide excetlent perfor

mance acrc AN¢ amateur

\ \‘ | bands. High performance is I ed through the use
\ driven element for each band combined with efficient Hi Q traps for the
\ ‘ parasitic elements. No Phone and CW settings with the 3F36DX and
] 3F37DX. Full band coverage 1s possible even with the new all solid state
| tranceivers. You can expect VSWR below 1.5 1] The 3F36DX and
| 3F37DX are fed directly with a single 50 ohm coaxial line. No baluns or

l ) difficult to adjust matching networks are used

3F36DX FULL SIZE DRIVEN ELEMENTS

TET invites you to compare our performance data against that of other antenna manafacturers. TET. the leader in wideband antenna desigr
performance at an affordable price. Join the crowd and switch to TET

MﬁElF‘{ETS MAX TURN-  WIND  wiND
ELE- PER MAX ELEMENT BOOM NG SURFACE | OAD MAST
BAND MENTS BAND PWR VSWR IMPEDANCE |GTH LGTH RADIUS ARFA @80 mph SIZE WT
TE33SP 14/21128 3 3 2KW  BELOW 1.5 500hm 27 1327 15 51sq ft 02 it 2 29.51b
3F36DX 14/21128 6 3/14/4  2KW  BELOW 1.5 500hm 345 165 173" 958sq ft  1911Ib 46.31b
3F37DX 14/121/28 7 35/5 2KW BELOW 1.5 500hm 3411 248" 175 113sq ft 226t 55 It

Call Factory for ANTENNA GAIN dBd and FRONT TO BACK RATIO

3F36DX $ 199.95

TETFACTORY DIRECTPRICE ~ 3F37DX  $249.95 | )M)TED TIME ONLY
TE33SP  $154.95

Call Toll Free 1-800-654-323
== ([ USA.INC. @=

_‘
|
= — — —t \

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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Carl C. Drumeller W5JJ
5824 NW 58 Street
Warr Acres OK 73122

Forward into the Past!

— a solid-state restoration project for a vintage BC receiver

hat do you do when

you have an old
broadcast receiver mount-
ed in a beautiful console
cabinet and you can’t buy
tubes for it? Why, you con-
vert it to solid state!

A friend approached me
with just such a project. He
had a Philco broadcast and
shortwave receiver, one
that his grandfather had
used when living on a farm.
It was battery-operated, us-
ing 1.4-volt series tubes,
but powered from a six-volt
storage battery and deriv-
ing its plate voltage by

means of a vibrator. He
wanted its appearance un-
changed. That meant leav-
ing the tubes (all shot) in
their sockets. It also meant
using the original coils and
tuning capacitors, as he
wanted the dial calibration
to remain meaningful.

After some hesitation, |
undertook the job. The ac-
tual man-hours were not
recorded, but they would
not truly be indicative of
the task, because | pursued
many false trails before ar-
riving at the circuit ulti-
mately used.
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Fig. 1.

The original circuit is
shown in Fig. 1. You'll note
that it shows a somewhat
conventional superhetero-
dyne configuration, re-
markable only in several
oddball quirks. One of
these, introduced for
reasons known only to God
and the Philco engineers, is
the application of a direct-
current bias to two 0.05-uF
capacitors. Another, is a
third winding on the
second intermediate-

frequency transformer
which carries bias to the
screen-grid of the tube in

5

that stage. A semi-
educated guess would be
that this provided neutral-
ization for the stage.

In common with the
usual design of battery-
powered receivers of its
day, this one derived grid
bias voltage from the IR
drop across tube filaments.
This feature necessitated a
complete redesign of bias-
ing circuits, including that
of the agc bus.

The job was tackled in
three stages. Really, four, if
you count the power sup-
ply. | took the coward’s
way out, and bought one
from Radio Shack! (It was
their catalog no. 22-124.))

The first element is il-
lustrated in Fig. 2, which
shows the frequency-
conversion stage only. This
stage required more work
than all others combined.
It was a hellcat, pure and
simple! The difficulty lay
in getting the oscillator to
perform properly over the
desired frequency spec-
trum.

As shown, the original
converter tube was re-
placed by two transistors,
one as the “first detector”
(as we used to call them)
and the other as the local
oscillator. The original



coils, padders, trimmers,
and variable capacitors
were used without modifi-
cation. And that created a
problem!

You might think, as | did,
that modern active de-
vices, with their much-
superior mutual conduc-
tance, would oscillate with
the greatest of alacrity.
Hah! After trying the hot-
test bipolars, the hottest
junction field-effect, and a
variety of insulated-gate
field-effect transistors, |
ended up with one of the
latter. Both gates were
paralleled. This one,
suitably cajoled, oscillated
with vigor at mid-frequen-
cies and with enervation at
either extreme. But it did
oscillate! That is, it per-
formed satisfactorily on
the BC MF band, but poor-
ly on the HF band. It had
too much feedback on that
frequency range. A 40k-
Ohm resistor across the
gate coil brought the oscil-
lations under control.

Note that the drain
voltage of the oscillator is
regulated at nine volts by
means of a zener diode.
Also note the use of two rf
chokes in series, one of 2.5
mH and one of 30 mH. Two
are needed for the frequen-
cy range, which is from
0.55 MHz to 18 MHz. The
associated capacitor (9B in
the original circuit) is a part
of the frequency-determin-
ing circuit, and a very high
impedance is required at
the “‘top end” of the
cascaded rf chokes.

Two bypass capacitors
are used across the source
bias resistor to ensure a
low reactance to either HF
or MF current.

You may question the
use of a loading resistor
across the secondary of the
first i-f transformer. It does
tame the wildness of the
stage, and introduces only
a moderate deterioration
of selectivity. There's a
certain amount of regener-
ation in the stage, which
tends to provide enhanced
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Fig. 2. The dual-band antenna and local oscillator section, plus the first i-f transformer.
The FETs may be RCA 40673, ECG 222, or Motorola F2004. The zener diode is a Motorola
Z0412. Parts not identified are original components. The 6-pole single-throw switch is the

bandswitch.

selectivity.

Fig. 3 shows the i-f stage,
the “second detector,” and
the first af stage. Note the
use of 100-Ohm series resis-
tors for the drain and #1
gate of the active device.
These, plus the 10k-Ohm
resistor in parallel with the
primary of the second i-f
transformer, are needed to
curb a tendency to oscil-
late. One can understand
the use of that third wind-
ing on the transformer!

A signal diode is used for
the second detector. The
two 100-pF capacitors and
their associated 51k-Ohm
resistor are contained
within the can of the
original i-f transformer.
Both af and agc voltages
are taken off the hot side
of a 0.5-megohm resistor.

For the first af stage, a
dual set of coupling (iso-
lation) capacitors is em-
ployed. The smaller one
couples from the high im-

pedance of the agc resis-
tor; the larger one couples
from the low impedance of
the volume control to the
input of the bipolar tran-
sistor. The value of the
15k-Ohm resistor forming a
part of the biasing network
was determined by an em-
pirical method. A sine
wave audio signal was in-
troduced into the input cir-
cuit at a low level. The
waveform at the stage’s
output was observed on an
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Fig. 3. Intermediate-frequency amplifier, demodulator, and first audio amplifier stages.
The FETs may be 40673, ECG 222, or Motorola F2004. Any signal diode will suffice for the
demodulator. Try various NPN bipolar transistors to select one for best gain and lowest
noise, then adjust bias for best fidelity.
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Fig. 4. Audio power amplifier uses Radio Shack L M383.

oscilloscope. Then the
level of the input signal
was advanced until distor-
tion was observed on an
audio voltage crest. The
value of the resistor was
adjusted until, when over-
loaded with audio input,
the stage went into limiting
simultaneously on both
positive-going and neg-
ative-going peaks.

It was noticed that this
stage developed an ex-
cessive hum when the gain
control was set at zero
signal input. The addition
of a 1k-Ohm resistor in
series with the gate cured
the hum.

An audio power ampli-
fier IC seemed the logical
way to go for the final
stage. The LM383, Radio

Shack no. 276-703, looked
like a reasonable choice;
one was purchased and in-
stalled. It required a
certain amount of fiddling
before operation was satis-
factory. It appeared that a
very low output im-
pedance was essential for
its power supply; also,
filtering requirements were
rigorous. | added a pi-
section low-pass filter of
two 4000-uF capacitors,
and a 5-Ohm resistor. This
helped, but did not entirely
eliminate, a residual hum.
What remained had to be
tolerated.

As mentioned previous-
ly, a 13.6-V power supply
was procured from Radio
Shack. Other than being
slightly lacking in filtering,
it seems to be quite ade-
quate.

With all its frustrations,
the job was interesting and
very challenging. Some of
the problems were solved

by means surely not
elegant—more by brute
force than nicety.

A number of lessons
were learned, some the
hard way! For instance, it
pays to experiment with a
number of bipolar tran-
sistors even in an audio
stage. The differences in
behavior were marked.
There seems to be little dif-
ference among RCA 40673,
Sylvania ECG 222, and
Motorola HEP F2004 dual-
gate insulated-gate FETs.

Don’t be tempted to use
any 40-year-old capacitors!
Be suspicious of old resis-
tors, too. Be lavish with
contact cleaning spray.
Don’t attempt to use a
bipolar transistor with a
coil-plus-capacitor com-
bination designed for use
with a vacuum tube.

And, above all, don’t
hesitate tackling a conver-
sion job. It can be done!
(The owner agrees!)ll

HAM-KEY " RADIO TELEGRAPH SENDING DEVICES

* Deluxe straight key
* Anti-tip bracket. Can’t tip
* Heavy base. No need to attach to desk

Mode! HK-3M

*19°:
Add $2.00 Shipping
& Handling.

* Navy type knob
* Smooth action

Mode!t HK-1 32995

Add $2.00 Shipping
& Handiling.

* Dual lever squeeze paddle

* For use with all electronic keyers

* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close

finger spacing
CC-1P shielded cable & plug for HK-1 $3.75

CC-3P shieided cable & pilug for HK-3M $2.49.
Add $ .50 Shipping & Handling.
Model AT-B anti-tip bracket only. to convert any HK-3 to HK-3M.
$2.99 Postpaid

Add $ .75 Shipping & Handling.
Model HK-2, same as HK-1 but less base for incorporation in your

own keyer. $19.95

Add $1.00 Shipping & Handling.

Mode! HK -4

34 495

Add $2.00 Shipping
& Handting.

* Combination HK-1 & HK-3 on same base
* Straight key may be used conventionally or as a switch to trigger
a memory.

CC-1/3P Shielded cable with plugs for HK-4 $5.99.
Add $1.00 Shipping & Handling

Order direct or from your favorite dealer.

The HAM-KEY co.

P.O. Box 28271

master charge
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Model HK -5 A Electronic Keyer
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Add $2.00 Shipping
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* Uses Curtis 8044 keyer chip
* Grid block or direct keying
* Speed, volume, tone & weight

* lambic circuit for squeeze keying
* Self completing dots & dashes

* Dot & dash memory controls on front panel
* Built-in sidetone * Use with HK-1 or HK-4
* Battery operated with provisions for external power
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Call 1-203-667-0811
ORDER YOURS TODAY!

" I1coM HEATHKIT TEN-TEC
IC2A List: 3229.50 Call for Quote SB-110 & meter Xcvr. w/HP-23B Triton II Xcevr. w,CW Filter 399.00
NEW EQUIPMENT SPECIALS IC2AT Lust: 5249.50 Power Supply 329.00  Triton IV Xcvr. w CW Fulter 499.00
== — 255A Laist: 5389.00 HA-202A 2 meter Amp/40 watts 49.95 Omni D Xcvr 749.00
260A List: $489,00 Century 21 CW Xcvr 249.00
551 List: 5449.00 ICOM
551D w/PS20 List: 5849.00 IC-3PA D.C. Supply ‘Spkr 49.00 YAESU
ATLAS 251A List: 3699.00 FT-901DE "Demo” w/FM option
RX-110 Revr. 5 169.00 KENWOOD wnstalled - full warranty 999.00
MM-110 Mobile Mnt 27.00 K ENWOOD 800 € meter Xcvr. 499.00  FTdx-560 Xcvr 449.00
1208, 180S, 520SE, TR-9000 FT-620B 6 meter Xcvr 309.00
ALLIANCE TR-7800, TR2400 Call for Quote FT-7 Xevr 349.00
HD B9800 FT-12TRA w/YM-22 TT Mike 329.00
ROHN
BIRD 25G Towers & Accessories SIS

NCX-5 Xcvr. w/Power Supply

e r
Model 43 “On Sale” Call for Quote 20% to 25% Off 5 435 00
ROBOT NCX-3 Xcvr. w/Power Supply
Model 400 5 649.00 Spkr 240 00 ———— — e —
CUSHCRAFT S
ATB-74 229.00 SWAN §00R Revr 339.00
: 169. TB-3HA Tribander 159.00 .
:1-3\(75 ,3_88 10-40V Vertical 89.00 290 6 meter Xevr.w/117XC Power
Supply /Spkr 289.00 ANTENNA PACKAGES
y 1999 YAESU 500CX Revr. w/117XC Power Sup Cushcraft ATB-34 Tribander w
:;‘1,93 33'33 FT-TB Xcvr 569.00 gl S 479.00 Ajjjance HD73 Rotor 339.00
2148 59.00 CPU-2500R K 399.00 V2 Vox Unit 39.00 Cusheraft A-3 Tribander w
214FB 59.00 FT-207R List: $399.00 Call for Quote 117C ACPower Supply $9.00 Alliance HD73 Rotor 259.00
617-6B 169.00  FT-101ZD List: $942.00 14C DC Module 39.00 Hygain TH3 Jr. Tribander w
A50-5 59.00 FT-901DM List: $1535.00 Alliance HD-73 Rotor 229
Al147-4 23.00 FT 407 List: $1045.00 Hygain THIMK3 Tribander w L
Al4T-11 34.00 FT-707 List: 3810.00 Alliance HD-173 Rotor 279.00
Al147-20T 58.00 STANDARD Hvgain THSDX Tribander w
ARX -2 34.00 146 2 meter HT w/TTP, nicads Alliance HD-73 Rotor 309.00
. case, charger 5 179.00

TEMPO
USED EQUIPMENT Tempo One Xcvr. w/Power Supgdy
DENTRON _— = and Spkr 379.00 - - ==
DTR-2000L 1199. 00
Clipperton L 639.00
DTR-1200L 609.00  COLLINS
GLA-1000B 359.00  R330A - .5 - 32 Mhz Revr. w
DTR-3KA Call for Quote case 5 475.00
MT-3000A 359.00  755.3B Revr 649.00
AAI?: f;g-gg 7558-3 Revr 449.00
. KWM -2 (Round) w/516F-2 PS 1099. 00 H H
RT_3000 2000 i3 (Roun geu00 We :ell anddSJmé:eEthg Follotwmg
2- 4 .
b 74.00  DRAKE ew an se quipment:
T-4X Xmtr. w/AC-4 Power Supply 418.00 Alga DsI Mirage
T-4XB Xmtr. w/AC-4 458.00 Alhance ETO Alpha Mosley
= TR-4 Xcvr. w/AC-4 Power Supply  478.00 Ameco Ham Key Murch
RAKE R-4A Revr 2719 Al Hustl
TRT/DR7 Xcvr. List: $1549 - Call for Quote FF-1 Fixed Freq. Adapt 39.00 A:T?SL H:?G':.'n :IQF;C(),[
HYGAIN DENTRON Bencher ICOM Rohn
TH 139.00  HF-200A Xcvr. w/HF-ACS, Power 499.00 Bird JW Miller Saxton Wire
TH3 Mk 3 189.00 Supply Spkr, Mike Ba W KDK Shure
TH5 DX 219.00  Clipperton L Amp. 450.00 Calibook KLM SST Electronics
TH6DXX 269.00 CDE Larsen Swan
12AVQ 35.00  HALLICRAFTERS CES MFJ Telex
14AVQ/WB 58.00  SX-111 Revr 129.00 Covercraft Microlog o
18AVT/WB 87.00  FPM-300 Xevr 329.00 © B uEe
Cushcratft - TET Antennas
Dentron *\ Trac
Drake N ‘/& Unadilla
< . - NN VHF Engineering
3 /’<« - Vibroplex
¥ - N Wilson
T Wilson Commercial
% X
/ Yaesu
- ~’;\
WE TAKE PHONE OROERS OR SHIP C.0.0.

Call mster crge 0 MAS

or Write WhwanaSSN - OMMUNICATIONS

for your
super quote

95 Kitts Lane, Newington, Conn. 06111

WE EXPORT

(Sub-Dealers “Near ARRL Headquarters"
tOday -’ 'oro;;n;::rl\'t‘rlu) Call: 203-667-0811

OPEN MON.-FRI. 10-5:30Sat. 10-4
EASY DIRECTIONS: Rt. 15 South — 2 blocks past McDonald's (Berlin Turnpike)

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package)
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ADDSCAN

— now you can be two places at once

MANUAL «————=SCAN
S! NO

NC e+ 10 SCANNER
12V
T0 RX OSCILLATOR
CNANNEL CHANNEL ¢RI
SELECT SELECT 34700
SWITCH SWITCH
_— — —
A E.F.G,ETC A / E.F.GETC
8 D | 8 D
e %

|
— _..L—J — D S

v-i!I
T—!;k
sqpl—q!
+il '
L .)k_o
T
| o
=
*\"
Ti)l(}—
4
[y 1
*\J
?“1!
-
*

L———————= 10 RX OSCILLATOR

A 8
BEFORE MOOIFICATION AFTER MODIFICATION

Fig. 1. (a) Crystal deck before modification. (b) After modification.

'I?V

FROM
SQUELCH
(SEE TEXT)

+12V (NO ON SWITCH S1)

I . 1 8K
LEDI
R4 R2 R3 RS — a4
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(1.3
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COR | (COIL lzv 10mA)
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Sk a8 20 Q3
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& Q2 our
» :
x
Q
S —j———= 10 _w2v
o| r (NO ON
____________________‘ [1a SWITCH S1)
10 DIODE
SWITCHING) = “’1 I e )
LOCKQUT
\ SWITCH | 813,18
| ol llpm 18, SEE TEXT)
6800 |
é | :lzarn01'sssn
T —l—' ] '
| 1 2 34567 8 910
- " ! o scaN

DUPLICATE FOR EACH CHANNEL 2 THRU 10
Fig. 2. Scanner schematic.
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Daniel P. Bohi WB9FSC
3910 Sterling Road
Downers Grove IL 60515

O ne major drawback in
owning an older crys-
tal-controlled 2-meter rig is
having to listen only to
whatever you have your
channel selector turned to.
The end result is missed
contacts and a very tired
hand from switching the
channel selector switch
back and forth. After star-
ing at the front of my rig
and scratching my head in
frustration, a thought oc-
curred to me: “Hmm, a
scanner would be nice .. .”

The features of this scan-
ner include LED indication
of the active channel, chan-
nel-lockout switches, and
an LED busy-channel in-
dicator/COR. Junk-box-
variety components can be
used, although not every-
one has a 4017 counter chip
lying around his junk box.
All transistors are 2N2222s,
diodes are 1N914s, and
LEDs are whatever looks
nice. | built my prototype
on perfboard; construction
is fairly straightforward.
The scanner consists of 4
main sections: clock, invert-
er/COR, counter, and diode
crystal switching.

Converting the crystal
deck in the receiver to im-



plement diode switching is
the first thing on the agen-
da. This not only will make
it possible to connect up
the scanner, but also will
make it possible for remote
switching of channels if
desired, as switching is ac-
complished by switching a
voltage rather than the
oscillator leads themselves.

This conversion will work
on almost any rig in which
RX oscillator crystals have
one side grounded, as do
my Wilson WE-224 and
most other makes. On most
rigs, this ground is one long
common-to-all-crystals bus
—see Fig. 1(a).

First, lift the ground con-
nection from this bus. If the
ground is made via the
screwheads from the
screws that hold the deck
in, you may have to file
some foil away around
them. Next, disconnect the
RX oscillator input lead
from the channel-selector-
switch wiper and connect
this lead to the common
bus for the crystals that you
just finished isolating from
ground. Now, connect a
470-Ohm resistor between
the wiper on the channel-
select switch and the NC
connection on S1.

Installation of the switch-
ing diodes is next —see Fig.
1(b). Connect the cathode
end of each diode to the
side of each crystal that
connects to the channel-se-
lector switch and bus all of
the anodes to ground. Keep
all leads short. Find a +12-
volt source in your radio
and connect the wiper of S1
to it. If everything checks
out so far, connect the
radio to power and fire it up
—it should work normally.
Disconnect power.

The inverter/COR con-
sists of Q3 and Q4. Tran-
sistor Q3 supplies pulses to
the counter from the clock
and keeps the clock pulses
from advancing the counter
when a squelch voltage ap-

+»” Reader Service—see page 195

pears. Since a squelch volt-
age from the radio is neces-
sary to stop the scanning
when a signal is present,
now’s a good time to pull
out your schematic, if you
haven’'t already. Find the
squelch section. Most FM
transceivers have a “noise”
squelch, in which “noise”
present at the discriminator
is amplified and rectified in-
to a dc bias voltage to turn
a transistor “on,” squelch-
ing the receiver. When a sig-
nal is present, the noise at
the discriminator “quiets,”
removing the bias and un-
squelching the receiver.
Locate this switching tran-
sistor and find its collector.
This is where the squelch
voltage for the scanner is
taken. Transistor Q4 is the
optional COR and can be
omitted if not needed. Or,
leave it in to sound a buzz-
er, key a transmitter, or
whatever.

The clock consists of
Q1-Q2, which is an astable
multivibrator whose fre-
quency is determined by
the time constant of the 10k
resistor and 5-uF capacitor.
With these values, the
clock runs at about 15 Hz,
which is about one and a
half scans a second if 10
channels of scan are imple-
mented. A 555 timer could
have been substituted for
the clock to lower the parts
count, but | didn’t have one
lying around the shack at
the time and I'm a cheap-
skate, anyway.

The 4017 CMOS counter/
divider does the counting.
For each positive-going
pulse from Q3, it advances
1 count. When it reaches
count 10, it resets and starts
over. The 4017 is a nifty
chip in that it has a special
“reset” pin. Using this fea-
ture, it is possible to use it
not only as a count-to-ten
counter, but also as a +9,
+8, +7, etc. For example:
If your rig has only 6 chan-
nels, take count 7 (pin 5)
and connect it to the reset
terminal (pin 15). In this

Your One Stop Source for RF Power Tubes and Transistors

RF IS BUSTING OUT ALL OVER

8877/3CX1500A7 ............ $300.00 6MJB ...
81A .00 6146B ...
5728 28.50 8950 ...
3-500Z 95.00 8236 ..............................

RF Transistors
SD1451 — 60W 2-30Mhz 12.5V Flange 12.00 (excellent for 100W linears

RF 13 — 50W 2-175Mhz 12.5V Stud type 12.50 (Premium replacement
RF 33 — 70W 2-30Mhz 12.5V Stud Type 13.50 (Premium replacement

MINIMUM ORDER $25.00
CALL TOLL-FREE 800-845-2322 (N.Y. State 516-538-8868)

= to MRF 453)
for MRF 450A and 2N6084)

for MRF 455A)

nP,

i RF Gain,Lid.

100 Merrick Road

Rockville Centre, New York 11570

v 342

way, it will scan to 6, then
reset on the seventh count.
If you want your rig to scan
10 channels, simply ground
the reset pin.

Theory of Operation

The output of clock Q1-
Q2 is fed into the base of in-
verter Q3. The output of Q3
goes high with every low
count of the clock. The out-
put of Q3 is fed into the
4017 counter, and for each
count of the clock in which
the output of Q3 goes from
low (about 1 V) to high (12
V), the counter advances its
count by 1, making it
“scan.” Each output of
the counter is connected
through an LED, lockout
switch, limit resistor, and
switching diode to ground.
As each output goes high,
each respective switching
diode is forward biased, ef-
fectively grounding one
side of the crystal, connect-
ing the crystal momentarily
to the RX oscillator circuit.

If there is a signal on that
channel, there will be a
voltage available at the
squelch circuit. This
squelch voltage will make
Q3 conduct, forcing Q3's
output to stay low, which
stops the 4017 from ad-
vancing with the clock to
the next count and locking
it on the active channel.
Diodes D1-D2 isolate the
clock voltage from the
squelch and vice versa. LED
1 is just a visual indication
that the clock is counting
during scanner operation
and works as a carrier indi-
cator when the scanner is
disabled.

Conclusion

Why listen to one chan-
nel at a time when you can
listen to ten at a time? This
setup is especially nice on
business and vacation trips
when you don’t know which
channels are used locally.
Monitor them all and find
out!l
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WILSON SYSTEMS TOWERS

FACTORY DIRECT

*1069°°

ST-77B
Features:

Max. Height: 77’
Min, Height: 24"’
Weight: 700 Ibs.
Winch: 1500 Ibs.
Cable: 6400 Ibs.
Requires RB-77B &
will be totally
freestanding

IN STOCK

— IN STOCK —

FACTORY DIRECT

il > *389°
1 t59995 !

TT458
Features:

MT-61B - Max Height: 45’

Features: Min. Height: 22’
Max. Height: 61’ " Weight: 250 Ibs.
Min. Height: 23’ Winch: 1200 Ibs.

Weight: 450 Ibs. Cable: 4200 Ibs.
Winch: 1200 lbs. ¢ No Guys required
Cable: 4200 Ibs. : when mounting

b against eve of
house.

No Guys required
when mounting
against house. For completely /

freestanding

For completely
freestanding in- installation, use "]
stallation, use 1 RB-45B or FB46B °, -*
RB-61B or ) " below.

FB-61B below.
BASE CHART

TOWER | wiDTH

_ 17458 12" x 12"

WIND LOADING | FB458 | 30" x 30"

Towev Helght Sq. Ft | RB-458 30" x 30"

o=l | » »
18 squa,e MT818 18" x 18

12| Footage | FB-618 3'x3
L «j Based on | RBE1B | 3'x3

12
el 50MPHl ST-778 See Balow

T 2 ] Wind | RB778 | 3% x3%

,_<L~

Wilson Systerns uses a new high strength carbon steet tube manufactured especially for Wilson Systems. 1t is
25% stronger than conventional pipe or tubing. The tubing size used is: 2" & 3% "-.095; 4% "& 6"-.125; 8"
.134. All tubing is hot dip galvanized. Top section is 2” O.D. for proper rotor and antenna mounting.

The TT-458 and MT-618 come complete with house bracket and hinged base plate for against-house mount-
ing. For totally freestanding installation, use either of the tilt-over bases shown below.

The ST-778 cannot be mounted against the house and must be used with the rotating tilt-over base RB-778
shown below.

TILT-OVER BASES FOR TOWERS :

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
a completely free-standing vertical
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con
ventional manner, and will not ro-
tate the complete tower.

FB-45B.. 112 Ibs.. . *179.95
FB-61B.. 169 Ibs.. . *259.95

ROTATING BASE

The RB Series was designed for
the Amateur who wants the add
ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro
tate the complete tower and an
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi
tion, while still being able to ult
the tower over when desiring to
make changes on the antenna Tilting the tower over is a

system one-man task with the Wil
RB-45B . 144 Ibs. . *249.95 1 P [ p G e
RB-61B . 229 Ibs. . *334.95 A B

ORDER

FACTORY DIRECT
1-800-634-6898

RB-77B . 300 Ibs. . *499.95 included.)

Ws/i ] WIEROW

Prices Effective 7-1-80 to 7-30-80 4286 S Polaris Ave Las Veqas Nevads 89103




WILSON SYSTEMS, INC. MULTIBAND ANTENNAS

wv-1a 5998

FACTORY DIRECT

4 BAND
TRAP VERTICAL
(10 - 40 METERS)

No bandswitching necessary
with this vertical. An excellent
low cost DX antenna with

an electrical quarter wavelength
on each band and low angle
radiation. Advanced design
provides low SWR and
exceptionally flat response
across the full width of each
band.

Featured is the Wilson large
diameter High-Q traps which
will maintain resonant

points with varying temperatures
and humidity.

Easily assembled, the WV-1A

is supplied with a hot dipped
galvanized base mount

bracket to attach to vent pipe or
to a mast driven in the ground.

NOTE: Radials are required

for peak operation. (See GR-1

| below)

SPECIFICATIONS

* 19’ total height

* Self supporting —no guys
required

* Weight 14 Ibs.

* Input impedance: 50 §2

® Powerhandling capability:
Legal Limit

* Two High-Q traps with large
diameter coils

* Low angie radiation

* Omnidirectional performance

® Taper swaged aluminum
tubing

* Automatic bandswitching

® Mast bracket furnished

* SWR: 1.1:1 or less on all

SY-40A
'3490

| * 3 MONOBANDERS

on 1 Boom

® 4 elements on 20 mtrs
FULL SIZE

® 4 elements on 15 mtrs
® 5 elements on 10 mtrs

The System 40A is the answer to the DXer who does not have space to stack mono-
banders yet wants the advantages they offer. Through the use of a switchable
matching unit, only one feed line is required and complete coverage of both the
phone and cw bands are available with only one setting.

SPECIFICATIONS

Max. Pwr. Input. Legal Limit
VSWR @ Res. 1.2
Impedance. 50 ohm
Feed Method. Balun Supplied

Matching Method. Split Beta Surface Area. 12.1 sq.ft
£/B Ratio. 25 db Wind Loading @ 80 mph 309 Ibs
Boom 2" x 26' Assem. Weight. 75 Ibs
Longest Element 36 Shipping Weight 84 Ibs
Turning Radius. 26

SY-36
1214

A trap loaded antenna that per-
forms like a mono-bander!
That’s the characteristic of this
six element three band beam.
Through the use of wide spac-
ing and interlacing of ele-
ments, the following is possi-
ble: three active elements on

20, three active elements on 15, and four active elements on 10 meters. No need to run separate coax
feed lines for each band, as the bandswitching is automatically made via the High-Q Wilson traps.
Designed to handle the maximum legal power, the traps are capped at each end to provide a weather-
proof seal against rain and dust. The special High-Q traps are the strongest available in the industry

today.

SPECIFICATIONS
Band MHz 14.21-28 Boom (D.0. x Length} 2'°x 24" 2%  Wind Loading @ 80 mph 215 Ibs
Maximum power input  Legal Limit No. of Elements 6 Maximum wind survival 100 mph
Gain {dBd} Up to 9 dB Longest Element 29° 6% Feed method Coaxiat Balun
VSWR @ resonance 131 Turning Radius 186 {supplied}
Impedance 50 ohm Maximum mast diameter 2 Assembled weight {approx) . 53 Ibs
F/B Ratio 20 dB or better Surface area 86sq. ft Shipping weight {approx) 62 Ibs

GR-1 *14°5

The GR-1 is the complete ground
radial kit for the WV-1A_ It consists
of 150’ of 7/14 stranded aluminum
wire and heavy duty egg insulators,
instructions. The GR-1 will increase
the efficiency of the WV-1A by pro-
viding the correct counterpoise.

33-6 MK *H9°%5

Now you can have the capabilities of
40-meter operation on the SYSTEM
36 and SYSTEM 33. Using the same
type high quality traps, the 40-meter
addition will offer 150 KHZ of band
width at iess than 2:1 SWR. The
new 33-6 MK will fit your present
SY36, SY33, or SY3 and use the
same single feed line. The 33-6 MK
adds approximately 15° to the
driven element of your tri-bander, in-
creasing the tuning radius by 5 to 6
teet. This addition will offer an effec-
tive rotatable dipole at the same
height of your beam.

SY-33
$1 5995

Capable of handling the Legal
Limit, the SYSTEM 33 is the
finest compact tribander avail-
able to the amateur. Designed
and produced by one of the
world’s largest antenna manu-
facturers, the traditional quality
of workmanship and materials

excels with the SYSTEM 33. New boom-to-element mount consists of two 1/8” thick formed aluminum
plates that will provide more clamping and holding strength to prevent element misalignment. Superior
clamping power is obtained with the use of a rugged 1/4” thick aluminum plate for boom to mast mount-
ing. The use of large diameter High-Q Traps in the SYSTEM 33 makes it a high performance tri-bander
and at a very economical price. A complete step-by-step illustrated instruction manual guides you to easy
assembly and the lightweight antenna makes installation of the SYSTEM 33 quick and simple.

SPECIFICATIONS

Band MH/ 14.21.28
Maximum power input Legal Lim)t
Gain (dhd) Up to 8 dB
VSWR at resonance U
Impedance 50 ohms

B Ratio Up to 20db

Boom (D.0. x length) 2" x 14’4 Wind loading at 80 mph 114 Ibs
No. of elements 3 Assembled weight {approx) 37 1bs
Longest element 274 Shipping weight {(approx} 42 Ibs
Turning radius 15°9 Direct 52 ohm feed — no balun required
Maximum mast diameter 2 0O O Maximuym wind survival 100 mph
Surface area 5 7sq ft

ORDER

FACTORY DIRECT
1-800-634-6898

WILSON

W/ S| I JA

4286 S. Polaris Ave., Las Vegas, Nevada 89103

Prices Effective 7-1-80 to 7-30-80

Prices and specifications subject to change without notice.



Rodney A. Kreuter WA3ENK
RD #1, Box 27C
New Stanton PA 15672

Flat Cells are No Fun!

— build a battery status monitor

*310v

|5mA6 RIO

10ma
-
——————= 70 DEVICE v

Sma | Rt

d

Fig. 1. 510 V/15 mA = R10
+ R11 = 34k. R10 = (510
volts — 10 volts)15 mA =
33k; R11 = 34k —33k =

With the sales of two-
meter rigs on the rise
(most powered by 12 V dc),
many hams are finding
themselves with a great
deal of battery-operated
equipment around the
shack. Sure, many of us
have 12-volt power supplies
that can almost be used for
arc welding, but quite a few
people have battery back-

1k. Therefore, R10 = 33k up for emergency service.
and R11 = 1k. Add calculators, radios,
*3:18v
[_ S — ——
1CI 4049 HEX INVERTER 1 c2
12 e NUS OluF
> I T
¢
o I‘as Re OwF 3 ae R9
33mM 33M :I\ 100K P
Ri -':fox R4 4 Pussu @‘LED!
™ AN 470K 02 (ANY LED)
TRIMMER Dis R?
ZENER s\ 10 ‘00K 'N9I4 s N
ji\ b — o —P ——4 —&-»—1
gln.zszz P ;b:""
LN
I“OSOK L
H

* SEE TEXT

** LOW LEAKAGE NPN SI

Fig. 2. Pilot light/voltage monitor.
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digital voltmeters, clocks,
toys, tape recorders, and
photographic equipment
and you have a scene that
makes Eveready grin from
ear to ear.

The pilot light/voltage
monitor will not extend the
life of or eliminate the need
for any batteries. What it
will do is give you plenty of
warning that the old power
source just ain’t what she
used to be. As an added
bonus, it will tell you that
the device is on, and it will
do it at very little cost.

Circuit Operation

Trimmer resistor R1 sets
the voltage threshold of the
device. As long as the volt-
age applied to the circuit is
greater than this threshold,
zener diode D1 will con-
duct, causing transistor Q1
to saturate. This keeps pin
10 of inverter 1 in a logic 1
or high-voltage state.

Inverters 2 and 3 form a
low-frequency oscillator (2
Hz or so) which would nor-
mally cause the LED to

blink at a slow rate. The
LED will not blink, how-
ever, as long as pin 10 re-
mains high. The reason for
this is that diodes D2 and
D3 form an OR gate and in-
verter 1 continuously ap-
plies a1 to D2, which pass-
es (ORs) the continuous 1
to light the LED regardless
of D3’s input.

When the voltage falls
below the voltage thresh-
old, pin 10 falls to logic 0
(about zero volts). With the
constant 1 removed from
D2, the pulses from in-
verters 2 and 3 are ORed
through D3 and the LED
will flash. The flash rate
can be adjusted by chang-
ing C1, R5, or R6.

Construction and
Component Substitution

Almost any type of con-
struction can be used in-
cluding printed circuit or
perfboard. The only restric-
tion is that the LED must be
placed in a position that is
clearly visible.

The value of the zener is
not critical. Its voltage



rating must be less than the
voltage threshold that you
wish to have, however. You
can’'t fire a 5-volt zener
with 3 volts. Ideally, the
zener should have a sharp
knee, but the prototype
worked with any one that
was tried.

By itself, the pilot
light/voltage monitor will
operate from about 3 volts
to 15 volts. Much higher
voltages can be monitored
by using a voltage divider.
Do not try to regulate the
voltage divider!

For example, assume
that you wished to monitor
a 510-volt flash battery.
Calculate R10 and R11 as
shown in Fig. 1.

Works nicely on paper,
doesn’t it? Well, it would
work if you can afford 15
mA. Stop and calculate the
power drawn from the bat-
tery. 510 V X 0.015 A =
7.65 Watts!

Which brings me to my
final point. The device

needs about 10 mA to
operate. A voltage divider
needs a few mA. Make sure
you can spare the current!
A nine-volt transistor radio
battery cannot spare 10
mA. AA, C, or D cells can
Nicads or a car battery cer-
tainly can. As a wise man
once said, ““Look before
you solder,” or something
to that effect.

Adjustment

Adjustment is quite sim-
ple. Using a variable power
supply or a voltage divider,
adjust the voltage to your
desired threshold. Turn the
trimmer pot, R1, until the
LED is constantly on. Slow-
ly back the pot off until the
LED begins to blink. Try
raising and lowering the
supply voltage to make
sure the device operates at
the desired threshold.

As an added precaution
against battery failure, buy
some stock in a good bat-
tery company.l

“Germanlown
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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 years experience in ham radio

CALLTOLL FREE
1-800-238-6168
IN TENNESSEE, CALL 901-452.4276

MONDAY — SATURDAY 8:30-5:30
FOR YOUR SPECIAL.

Write: 3202 Summer Ave., Memphis, Tennessee 38112

'NEW MFJ DELUXE Versa Tuner Il

$129.95 buys you one of the world’s finest 300 watt antenna tuners
with features that only MFJ offers, like . . .
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

A TUNER 1

MOOEL W) pan

dummy load, SWR, forward,

MFJ’s Best Versa Tuner |l . ..
Solid American Quality

*129%

This is MFJ's best Versa Tuner Il. And one of
the world's tinest 300 watt (RF output) tuners

The MFJ-949 Deluxe Versa Tuner Il qive
you a combination of quahty. performance. and
teatures that others can't touch at this price
or any price
ceiver power oulpul — up to 300 watts RF out
put — and match your transmitter to any feedline
from 1.8 thru 30 MHz whether you have coax
balanced line or random wire

FEATURES: A 200 watt 50 ohm dummy load
lets you tune up for maximum performance

A sensitive meter lets you read SWR with only
5 watts and both forward and retlected power in
mo ranges (300 and 30 watts)

A flexible antenna switch lets you select 2
coax hnes direct or thru tuner, random wire or
balanced hne and dummy load

A large efficient airwound inductor 3 inches in
diameter gives you plenty of matching range and
less losses for more watts out

1:4 balun. 1000 volt capacitors. SO 239 coax
connectors Binding post for balanced hne. random
wire, ground 10x3x7 inches

QUALITY: Every single unit is tested for per
formance and inspected for quality Sohd American
construction quabty components

The MFJ-949 carries a full one year uncond
tional quarantee

Order from MFJ and try it — no obligation. |f
not dehighted. return 1t within 30 days for a re

fund (less shipping)

To order, simply call us toll free 800-647-1800
and charge 1t on your VISA or Master Charge or
mail us a check or money order for $129.95
plus $4.00 for shipping/handling

Oon't wait any longer to tune out that SWR
and enjoy sohd 0SO's Order your Deluxe Versa
Tuner Il at no obligation, today

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 tor technical information, or-
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762 y

»” Reader Service—see page 195
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When Plus Goes Minus

— a 555-based negative power supply

-
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¥IN400| ’,mszsss l
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Hubert t. Minchow
1065 Lynnwood Avenue NE
Renton WA 98055

Recently, | had to make
an extensive modifica-
tion to a number of iden-
tical pieces of equipment.
As a result of the modifica-
tion, the power supply in
these sets, which had orig-
inally been designed to fur-
nish only regulated 5 volts,
had to be revised to also
deliver +9 volts and —9
volts. The £9-volt supplies
did not require as stiff
regulation as the 5-volt line,
and the current demand for

the two supplies was less
than 20 mils.

Since rebuilding the
power supply by replacing
the power transformer with
one which had windings of
the correct voltages for the
three supplies and adding
the components for com-
plete power supplies would
be costly in time, material,
and space, | looked for a
more economical way to
obtain the plus and minus

o
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Fig. 2. PC board layout.
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supplies.

As the input voltage to
the 5-volt regulator (at the
filter capacitor) was about
12 volts, the positive 9 volts
could be obtained by con-
necting a series resistor and
a zener diode to the filter
capacitor. This became the
+9-volt power supply for
the cost of two small com-
ponents.

Now to the remaining
problem, a —9-volt supply.
There have been a number
of dc-to-dc power supplies
made where a low dc volt-
age is transformed into a
higher dc voltage. Usually
this is done by using the low
dc voltage to power an
audio oscillator and then
raising the output voltage
of the oscillator to the
desired level with an audio
transformer. This voltage is
then rectified and filtered
and becomes the dc output
voltage.

Although the circuit is
usually used to manufac-
ture a voltage of the same
polarity as the original sup-
ply voltage, there isn't any
reason why one couldn’t re-
cover a voltage of the op-
posite polarity.

The entire problem was
even simpler than it first ap-
peared. Since the 12 volts at
the filter capacitor could be
used to power the audio
oscillator and give an out-
put voltage close to 12 volts
from the circuit, there
would be no need to use an
audio transformer to boost
the voltage. This kept the
required number of com-
ponents to a minimum and
saved some space. Once
again, a series resistor and a
zener diode would be used
to establish the -—9-volt
level.

A circuit was designed
for the —9-volt supply us-
ing the well-known 555 IC
timer as the audio oscilla-
tor. See Fig. 1. The 555 is
able to supply currents of
up to 150 mA, so it is

»” Reader Service—see page 195

operating well within its
ratings at 20 mA. The out-
put voltage is 12 to 2 volts
less than the supply voltage
at pin 8 (and inverted), but
still high enough that a
stable —9 volts can be ob-
tained with a Vcc of 12
volts. To ensure that a vary-
ing load would not upset
the regulation of the zener
diode, a 2N3638 transistor
was added to the circuit to
carry the load current. As
the load current flows
through the transistor
rather than the series
resistor, the voltage across
the zener diode remains
very constant. The regula-
tion of the —9-volt supply
is very good.

The 555 audio oscillator
was designed to operate at
over 20 kHz in this circuit,
so filtering requirements
would be minimized. The
purpose of the parallel
combination of a 0.022-uf
disc capacitor and a 6.8-uf
tantalum capacitor at pin 8
of the 555 is to suppress the
extraneous pulses usually
emitted by a 555. These, or
a similar combination of
capacitors, really control
the unwanted pulses. The
two capacitors have to be
connected close to pin 8 to
be effective

The positive and nega-
tive 9-volt supplies were
built on a small printed cir-
cuit board and placed in
the equipment cabinets
with a minimum of prob-
lems. The negative power
supply proved so effective
and trouble-free that | later
constructed a positive and
negative 9-volt power sup-
ply to replace those *9-
volt battery combinations
frequently called for with
many op amp circuits.

| used a 12-volt power
transformer sold by Radio
Shack, along with a number
of other Radio Shack parts,
and built the supply on a 2”
X 3.5” single-sided printed
circuit board. Fig. 2 is the
foil pattern for this power

A\
RADIO SHACK 273-1385
4 BUFUAL)

= §|

DG)\v *Dﬁ

LA

aw
—« waﬁon

;, 2N3904
.

o~ 82 IN3638
-+ 4 -+

Fig. 4. Complete plus and minus 9-volt power supply.

supply and Fig. 3 is the com-
ponent layout. Fig. 4 is the
schematic of the positive
and negative power supply.

The transistors shown in
the plus and minus regu-
lators can be replaced by
others with a higher current
rating if one wants to draw

more current from either
supply. The 555 will furnish
about 60-70 mA with the
components shown in Fig
4 About the same amount
of current can be taken
simultaneously from the
positive regulator without
overloading the trans-
former.

ALL the unique features which make
Mark 3C the d leader in

* YOU ASKED FOR IT »

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

AND NOW, even the repeater is bulitin —

control —
® Autopatch
© Reverse patch
* Autodial
® 40 Functions
* 13 Morse meesages
e Custom tall messages
© Digital tone decoding

* Microprocessor control 144-220 $1595.
MARK 3-C CONTROL_ER $096.
Call or write for specifications

MICRO CONTROL SPECIALITIES
23 Eim Park, Groveland, Ma. 01834

© Receiver sens. 0.25 UV
© Super crisp audio
© Transmitter output 2W
PLUS options —
* Power amplifiers (pick your level)
* Sub-sudible tone
o Control receivers

MARK 3CR REPEATER

(617) 372-3442

v 49
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Frank Bates AA6C
1725 Technology Drive
San Jose CA 95110

Depolarize that Power Supply!

— positive or negative grounds won’t bother you any more

B eing in the 2-way radio
service business, | see
many of the same failures
over and over again. One of
the more common is the
case of reversed power
polarity, particularly in
mobile installations. Avoid-
able? Sometimes, yes, cer-
tainly, when due to lack of
attention during the in-
stallation. Sometimes there
is confusion about which is
the “hot” lead—the red or
the black, Sometimes, the
problem just isn’t avoid-
able, e.g., when the radio is
to be swapped among ve-
hicles. For some reason, the

b o

BATTERY

—— -

problem seems most often
to afflict hams who take
their radios along on busi-
ness trips and get power
from the cigarette lighters
in rented cars.

The problem prompted
design of a simple modifi-
cation which steers the
proper polarity to the radio
while at the same time
avoids shorting the bat-
tery —which blows the fuse
if present or the wiring if a
fuse is not present.

Radios come in two fla-
vors, as far as power polari-
ty is concerned: dedicated
ground (usually described

> ¢ SIDE OF CIRCUITS

- SIDE OF CIRCUITS

\— ONE OF THESE TWD LINES IS EQUIVALENT
TO THE VEHICLE FRAME

Fig. 1. Typical primary power circuit.

LIGHTER
L L

]

fo) AUTOMOBILE

Fig. 2. Classic cause of
reversed polarity. (a) Auto-
mobile. (b) Truck. (c) Radio
wiring.
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as "12-V negative ground
only” or equivalent) and
floating ground (usually
described as ”12-V positive
or negative ground” or
equivalent). The only tech-
nical difference is whether
or not one of the power
leads —usually the negative
—is connected to the radio
chassis. Some radios have
only a single power ter-
minal (usually the positive)
with the return made
through the case and
mounting hardware to the
vehicle frame. These can be
used only in negative-
ground systems unless
modified as described
below. The Midland 13-513
synthesized 220-MHz rig is
one popular radio which is

designed for negative
ground only.
The other, so-called

“non-polarized” types of
radios have floating power
inputs in which both the
positive and the negative

power leads are dc-iso-
lated from the chassis. As
long as the positive lead
goes to B+ and the nega-
tive lead goes to B—, all is
well. One of these connec-
tions is most conveniently
made via the vehicle
frame; which connection
may be so-made depends
on whether the vehicle has
a positive or negative
ground electrical system,
and which connection ac-
tually is made may not be
clear when using a ciga-
rette lighter plug—espe-
cially if the power cord
coming from it is all one
color.

The polarity-protection
modification is slightly dif-
ferent for a dedicated-
ground radio than for a
floating-ground radio. To
determine what kind of
radio you have, measure
the resistance between
each of the power leads
and the chassis. This test

RADID

Fig. 3. Depolarizing circuit. Diodes should have a current
rating greater than the fuse value.



should be made with the
radio out of the vehicle,
and the power switch ON.
If either terminal shows
direct continuity, you have
a dedicated-ground radio.

The basic primary power
supply for a typical mobile
radio looks something like
Fig. 1. If battery polarity is
correct, the diode is back-
biased and looks like an
open circuit. If the polarity
is reversed, the diode is
forward-biased and looks
like a short circuit. This
presumably blows the fuse
and protects the radio. (If
the forward current rating
of the diode is greater than
the fuse value, the fuse
may blow before the diode
itself is damaged. This is
not always the case, how-
ever, and even a brief peri-
od of reversed polarity
may cause the diode to
open, leaving the radio
with no protection) The
diode in Fig. 1 is often
called the ’‘protective
diode.”

What we’d like to do
comes down to the situa-
tion shown in Fig. 2. We'd
like to take the radio with
its power cord shown in
Fig. 2(c), plug it into either
of the cigarette lighter
sockets in Fig. 2(a) or Fig.
2(b), and have it work prop-
erly. The cigarette lighter is
shown for example only;
the same principles apply
if a slide mount or hard wir-
ing is used. The ground
symbol is used to denote
the vehicle frame because
this is, in fact, the way
vehicles are wired.

What we need to dois to
come up with a way such
that no matter what the
polarity is at the lighter
socket, the radio will see
B+ on lead A in Fig. 2(c),
and B— on lead B in Fig.
2(c). This is done quite
simply by arranging four
steering diodes in a bridge,
as shown in Fig. 3.

The diodes are not criti-
cal, but they must be able
to carry the current drawn
by the radio in the worst

case. Any of the 1N4000-
series diodes will work well
for radios up to 10 Watts or
so. It is best if the diodes
have a forward-current ca-
pacity of perhaps twice the
fuse value, just in case of a
catastrophic short in the
radio. This will help ensure
that the fuse blows before
any diodes fail, and that
there will be that many
fewer parts to replace.
Since the protective diode
isn’t needed any more, it
can be cannibalized for
use in the bridge.

The bridge may be built
anywhere in the power
line, inside the radio, or
even inside the cigarette
lighter plug. | favor build-
ing it inside the radio
because it makes for neat-
er external wiring and also
assures that the bridge is
between the fuse and the
radio. This allows the fuse
also to protect against
breakdown in the bridge
itself, which is not the case
if the bridge is built into
the lighter plug.

The battery voltage seen
by the radio is reduced by
about 1.5 volts (two diode
drops), but performance
has not been degraded on
any of the radios | have so
modified. The voltage re-
duction is only about 10%.

For floating-ground ra-
dios, that’s all there is to it.
For dedicated-ground
radios, however, one ad-
ditional modific .tion is re-
quired to preve 1t a dc-re-
turn path through the
antenna wiring, i.e., the
coax shield. If you are us-
ing @ magnetic mount (such
that the shield doesn’t
touch the vehicle frame),
this final step is not
necessary. It is advised in
any case, however, just for
the additional protection.
Dc-isolation in the coax
can be achieved very sim-
ply by the use of a small
capacitor as shown in Fig.
4. The capacitor will block
dc power, but is trans-
parent to rf. The value of
the capacitor is not

$0-239

ORIGINAL

Y

ot

=

OC ISOLATION

Fig. 4.

S0-239 FLANGE

[ NYLON SCREW

4-40rx1/4
{4 REQUIRED)

-NYLON WASHER
(4 REQUIRED)

Fig. 5. Dc-isolation of standard SO-239 antenna jack.
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::% .

) —] PL-259 TO RADIO
S| -

{OR S0-239 TO
TAKE A COAX
JUMPER TO RADIO)

(FROM RADIO SHACK, ETC)

Fig. 6. Dc-isolation in antenna line.

critical, but it should be a
ceramic type for low rf
loss.

The easiest way | have
found to obtain this
isolation with a standard
$O-239 connector is as
follows:

1. Remove the four
metal screws holding the
SO-239 flange to the radio
chassis.

2. Install four nylon
screws through the SO-239
flange, through nylon
washers, to the case. Con-
nect the capacitor across
one of the nylon washers as
shown in Fig. 5.

| have found that size
4-40 nylon machine screws
fit the original sheet-metal
screw holes very well, so
nuts and lockwashers are
not needed.

Some radios do not use
the flanged SO-239 con-
nector, and have a single-
hole mount version of the
SO-239. In this case, | sug-
gest making a coupling as
shown in Fig. 6. The plastic
box can be very small and

can be mounted right on
the radio.

Keeping in mind that the
objective is to keep the
radio case isolated from
power ground, it follows
that the case must not be
allowed to touch the vehi-
cle frame. This can be done
in a variety of ways, of
which the simplest is just
to lay the radio on the seat
beside you. This is prob-
ably what you do anyway,
when you often move it
from one vehicle to ar-
other. For other mounting
arrangements, appropriate
substitution of nylon for
metal hardware will do the
job. In many newer ve-
hicles, the dashboard is
plastic so that you needn’t
worry about mounting the
radio even if you use the
standard metal hardware.

Finally, many radios
have a power connector on
the rear apron—not just
wires coming out. If you
build the diode bridge in-
side the radio, as recom-
mended, you’ll also be pro-
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Fig. 7. How to add the bridge inside the radio.

tected even if the mating
power connector is some-
how reversed at the radio.
A pictorial diagram of how
to make the modification
inside the radio is shown in
Fig. 7. Here is a step-by-
step procedure:

1. Remove the red and
black leads from their ter-
mination points inside the
radio.

2. Connect two diodes
(banded end) to the point
from which you removed
the red (positive) lead.

3. Connect the free end
of one diode to the red
lead, the free end of the
other diode to the black
lead.

New 2 Meter Avanti

4. Connect two diodes
(unbanded end) to the
point from which you
removed the black lead
(this may be the chassis
itself).

5. Connect the free end
of one diode to the red
lead, the free end of the
other diode to the black
lead.

And there you have a
very simple modification
which is impossible to
defeat and will positively
protect your equipment.
The only remaining ques-
tion, it seems to me, is why
this isn’t the way radios are
built at the factory in the
first place.l

Mobile Antenna

Mounts on glass — no holes!

® Receives and transmits through glass.
® Superior performance equivalent to 5/8 wave.

® Superior radiation full Omni-Directional.

It's easy to install — No holes to drill, no magnet to
scratch the paint, no clamps. Uses an especially
developed epoxy adhesive that secures antenna to win-
dow like a 1/4” bolt. The capacity coupling box is
simply attached with a special adhesive tape to inside of
window. Worried about crimping or corroding coaxial
cables? It's all inside and out of sight.

Models also available for 220 MHz and 450 MHz.
AH 151.3G SPECIFICATIONS ‘

ANGLE
ADJUSTMENT-

Gain Equivalent to 5/8 wave g
2 meter VS W R Band Width Betterthan 151 f |
Maximum power 150 watts
Nominal Impedance 50 Ohms
Chrome plated casting. Stainless Steel hardware. Swivel whip holder
Height a3
Performance and Mechanical Patents Pending

Buy one from your nearest AVANTI dealer. If
your dealer does not have one in stock, have him
call the following toll free number and we will
ship him one within 24 hours:

(800) 323-9429

See Avanti’s other new amateur mobile and base
antennas. Write for new catalog today.
Send 50¢ for handling and postage

avant\' antennas
—/

-
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Avanti Research and Development, inc
340 Stewart Ave., Addison, IL 60101
1979 In Canada: Lenbrook Ind., Scarborough, Ontario MIH IH5
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Tomorrow’s Technology —Here Today!

4 bit CPU chip for frequency control.
TH E YA Esu Keyboard entry of all frequencies

»
[ ]
» Digital frequency display.
» 800 channels across 144-148 MHz.
» Up/Down manual scan, or auto scan for busy/clear channels.
10 kHz scanning steps.
Five channels of memory
The "horse-and-buggy” days of crystal-controlled
handies are gone! Yaesu’'s engineers have har-
nessed the power of the microprocessor, bringing
you 800 channels, digital display, memory, and
scanning from a hand-held package. Only with

Priority channel with search-back feature.

Keyboard lock to prevent accidental frequency change.
Yaesu can you get these big performance fea-
tures in such a compact package.

Memory backup

* 600 kHz or odd repeater splits.

Display ON/OFF switch for battery conservation.

Equipped with rubber flex antenna, wallmount battery charger,
earphone, shoulder strap, and belt clip.

Switchable RF output 2.5 watts (minimum) or 200 mwW

Earphone for private listening

2 Tone (Touchtone®) Input from Keyboard

Highly rehiable LED frequency display (works in cold temperatures
and does not fade with age)

BNC Antenna Connector Clear/Busy Auto Scan Selector

Earphone Jack

e

Squelch Control and -«— Repeater/Simplex Offset Switch

Tone Squelch On/Oft

‘-— Remote Speaker/Mike Input

Audio Gain Control

Channel Busy Lamp
Condensor Mike

4-Digit LED Readout Transmit Indicator

Priority Channel

Keyboard Entry

Display On/Oftf

Keyboard Lock
5 kHz Up
SPECIFICATIONS: Hi-Low Power Switch
GENERAL RECEIVER (Bottom of Case) TRANSMITTER =2
g Frequency coverage: 144-148 MHz Circuit type: Double conversion Power Output: 2.5 watts W@omw ,.' 2
N rs Number of channels: 800 superherterodyne : me * 5k %,

“Intermediate frequ_.eoe*

Emission F3
mns,m 1xstl -*107'M
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Neil Johnson W20LU
30 Harwich Road
South Orleans MA 02662

Transform Noisy Fluorescents

— “temporary” solution

had a very bad case of
QRN recently, from an
old fluorescent fixture in

Sw

1A FUSE

the operating room. | did
not have time to replace
the tubes in the fixture. It

APPROX 130V TO
o FLUORESCENT FIXTURE

Fig. 1. The transformer can be any spare transformer that
will supply approximately 10 to 12 volts ac. This can be ac-
complished by using a single winding, or by using two
windings in series, such as 6.3 and 6.3 volts. In order to
“add up,” the windings must be properly polarized. Other-
wise, a lowered voltage will result.

was in the middle of a DX
contest, and the stores
were closed for most of the
contest weekend

I noticed that most of
the noise originated when
the ac line dropped slightly
below the rated 117 volts.
So why not boost the ac in-
put to the tired fluorescent
lamp and for the time be-
ing eliminate the noise
from the fixture?

For the moment, an old
Variac™™ was pressed into
service and the noise disap-

peared

It would be unwise to
keep such an expensive
setup in operation in-
definitely for such a pur-
pose, however, so this
modification seems to
represent a compromise
between expediency and
sound engineering prac-
tice. See Fig. 1.

This is recommended
solely as a temporary cure,
of course, but who is to say

how long ""temporary’’
is?

( NEW MFJ SOLID STATE )

TWO REALLY
GREAT ANTE

) Freq, £

THE JOYSTICK VFA (vari:

SYSTEM ‘A’ $110.00

150 W.P.E.P. &lor Receiving only

SYSTEM ‘J’ $130.00
500 W.P.E.P. &/or Improved
Q Factor Receive

UP-DATE FOR THE EIGHTIES
NEW JOYMASTER
JOYSTICK VFA 1o

RE

SYSTEM ‘UM1’ $147.00

150 W.P.E.P. &/or Receiving only

SYSTEM ‘UM2’ $162.00
500 W.P.E.P. &/or improved
Q Factor Receive

JOYSTICK VFA OWNERS,
JM1/JM2 for $86.00 and $101

PARTRIDGE ELECTRONICS LTD
8, Partridge House,

G3CED Broadstairs, Kent, England. G3VFA
Tel: 011 44 0843 62535

Please send all reader enquiries directl
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The MFJ-101 is a new all solid state 24 hour
digital clock. Just set it to GMT and forget about
converting to GMT.

Pleasant blue .6 inch digits (like TS-820S) are
easy-on-eyes and bright enough to see clear
across your room

ID timer alerts you every 9 minutes after you
tap ID/doze button,

Set alarm to remind you of SKED or simply to
wake you up in morning. Has alarm on indicator.

FasUslow set buttons make setting time and
alarm simple

Lock function prevents missetting time/alarm.
Digits flash if power is interrupted. Rugged black
plastic case. Brush aluminum front/top panel

UL approved. 110 VAC. 50/60 HZ switch for

\USA. Europe, -Japan and other countries. Use

24 HOUR DIGITAL CLOCK

Eliminate converting to GMT.
display. Bright .6 inch digits. ID timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

CALL TOLL FREE ... 800-647-1800

Pleasant BLUE easy-on-eyes

Pleasant Blue Display

is easy-on-eyes.

Bright .6 inch digits.
Built-in ID timer.

$2995

220/240 VAC with optional AC adapter. 6x2x3 in.

Order from MFJ and try it — no obligation. It
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $29.95
plus $3.00 shipping/handling for MFJ-101

Don't wait any longer to enjoy the convenience
of reading GMT time directly.

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi a7

MFJ ENTERPRISES, INCj

BDX 494, MISSISSIPPI STATE, MS 39762
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; won- M@% AT THIS INTRODUCTORY PRICE
. INTRODUCING THE
16 Channels J.l.L. SX-100 SCANNER
BRIGHT GREEN 9 DIGIT

30-54 MHZ

140-180 MHZ FREQUENCY DISPLAY
410514 MHZ Ext. Antenna Jack

Digital Clock Ext. Speaker Jack

Date Display Large Top Mounted Speaker

Mobile Mounting Bracket
Scan Rate: Fast 8 ch/sec
Slow 4 ch/sec
Scan delay time variable 0-4 sec.

1M0V.ACor 12-16 V.DC

1 Year Warranty

Seek Rate: Fast 10ch/sec
Stow 5 ch/sec

HURRY
ONLY 102 UNITS TO SELL AT THIS PRICE ALL UNITS FACTORY FRESH
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PANASONIC RF-4300
General Coverage Receiver
! List $549.95

QOurs $399.95

IN 1970 A COMPUTER THIS
POWERFUL COST $125,000.
NOW, TEN YEARS LATER
YOU CAN OWN IT

|
FOR LESS THAN $4,000. ‘
Not only has the price of computers come |
well within the reoch ol most people the
computers themselves hove improved
remorkobly
with the Ator- 800~ Personal Computer
System \'roul be running progroms yourse NEW SHURE 444D KENWOOD TR-2400
n just o tew hours
You'll be able 1o evaluote your investment Dual | mped ance
ophons with confidence Orgonize your fom A i
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ARX-450 450 MHz "'Ringo Ranger’’ 32.95 1AVOWE 40-10M Trap wertice 6995 5700
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Carl C. Drumeller W5JJ
5824 NW 58 Street
Warr Acres OK 73122

Early Radio Detectors—

A Backward Glance

— pulling rf from the ether was (and is) no easy trick

f you wondered why the

more modern nomencla-
ture, demodulators, is not
used in the title, there’s a
reason. The very first detec-
tors were simply that:
means of detecting the
presence of radio-fre-
quency energy. Also, the
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use of the term indicates
that this article will not be
concerned with demodula-
tors for frequency-modulat-
ed signals.

Heinrich Rudolf Hertz
made the first and the
simplest detector. He just
bent a dipole antenna

Y

1 X

j ]

Fig. 1. The magnetic detector. An endless band (B) consist-
ing of a number of fine strands of iron wire is passed over
two pulleys, P and P1, one of which is turned slowly by
clockwork. This causes the band to move in the direction in-
dicated by the arrow. The band is made to pass through a
small glass tube, C, around which is wound a single layer of
insulated wire. This wire carries the incoming rf signal. The
second coil, D, is wound over the solenoid. It conducts the
recovered audio to the headphones, T. The magnet, M, is
placed near the band, which moves from point X to point Y.
Note that the north pole of the magnet is close to the band.
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around into a circle, leaving
a tiny air gap between the
two ends. When radio-fre-
quency energy of the fre-
quency at which the (circu-
lar) dipole resonated was
present, he could (in a dark
room) see a minute spark.
Edouard Branly gets the
credit for the next step in
the art of detecting the
presence of radio waves. In
1890, he received a patent
on a device which permit-
ted the operation of a local
relay by means of wireless
waves. It was crude but
good. The principle was ele-
mentary. A glass tube was
filled with loose iron filings
(later iron plus nickel), and
wires were stuck into each
end. The loose filings were
a poor conductor of the
direct-current voltage ap-
plied in a series circuit
made up of the voltaic bat-
tery, arelay, and the iron fil-
ings, but when radio-fre-
quency energy was routed
through the glass tube, the
filings stuck together (co-
hered). In that state, they

conducted the direct cur-
rent quite well, causing the
relay to actuate. But if the
radio-frequency energy was
turned off, the filings re-
mained cohered. If you
wanted to detect the dots
and dashes of radiotelegra-
phy, it was necessary to
keep the filings agitated so
that they would de-cohere
as soon as the rf signal
ceased. This problem was
solved easily by using a
buzzer with a clapper that
tapped the coherer tube.
Crude as it was, Branly’s
coherer was used widely for
many years. One reason for
its continued use was the
fact that the relay could be
used to produce ‘“‘hard
copy.” It was quite easy to
have the relay actuate a
pen poised over a strip of
paper being pulled slowly
underneath. Another rea-
son for its continued use
was the fierce competition
between rival “wireless”
communication com-
panies. They shared no in-
ventions. Each protected its



own. Not a one had a really
good system, yet each had
some devices that were
superior to similar ones be-
ing used by other commun-
ication companies.

Curiously, the next four
types of detectors were in-
troduced rather closely to-
gether—approximately in
the period between 1904
and 1906. The least known
of these was the Marconi
magnetic detector. It was a
somewhat complex device.
A loop of multi-strand iron
wire was pulled by clock-
work through a circular
path that involved passing
through a glass tube. (More
on that glass tube later.)
Just before the moving wire
went into the glass tube, it
passed through the mag-
netic field of the north pole
of a permanent magnet.
That magnetic field in-
duced a weak south-pole
type of magnetism into the
small segment of wire im-
mediately under it. The seg-
ment continued its way into
the tube, to be followed, of
course, with more mag-
netized segments.

The glass tube merits ad-
ditional description. A
single-layer coil was wound
directly upon the tube. The
two ends of this solenoid
were attached to the radio-
frequency tuner (or directly
to the antenna and ground
in the basic systems). Over
the solenoid, another coil,
one with many turns and
many layers, was wound. A
pair of headphones was
attached to the multi-layer
coil. As the magnetized
wire was pulled through the
tube, any “wireless” signal
applied to the solenoid
(which acted as a primary
of a transformer having a
single-turn secondary, the
moving wire) induced a
magnetic field into the
wire. This field caused an
abrupt reversal of the weak
polarization of that seg-
ment of wire. The field
created by this reversal cut
the many turns of the multi-
layer coil, creating a cur-
rent that actuated the head-

phones.

This form of detector
seems to have performed
acceptably well on Mar-
coni's system of wireless
communication. It must be
remembered that Marconi
used only spark transmit-
ters. These emitted discon-
tinuous waves, Type B
emission. There is no record
of how it might have per-
formed on voice-modulat-
ed, tone-modulated, or key-
modulated continuous
waves (Type A emission).

Another type of detector,
this one a true demodu-
lator, was the thermionic
diode. It was discovered by
Thomas A. Edison, who
never pursued any possible
application for his dis-
covery. An English scientist,
John Ambrose Fleming, was
more imaginative. He rec-
ognized that the diode
made an excellent rectifier
for radio-frequency signals.
It is not known just who
first became aware of the
fact that rectification en-
abled the demodulation of
most types of radio signals.
For some reason, the therm-
ionic diode did not come in-
to common use until the
1930s. It was, and is, an ex-
cellent detector. Perhaps it
is the requirement of fila-
ment power that caused it
to be ignored in favor of
much less reliable types of
signal rectifiers.

In this same time period,
the electrolytic detector
was introduced by some
long-forgotten inventor. It
used a tiny platinum wire,
only 0.0002” in diameter,
which was carefully low-
ered so as to just touch the
surface of the liquid in a
small cup. The liquid was
either nitric or dilute sul-
phuric acid. Rectification
took place at the junction
between wire and acid. It
was an effective detector,
but it had one great draw-
back: It required a stabie
platform. That one fault
ruled it out of the shipboard
market, which was one of
the best markets for wire-
less gear.

The last of the four, the
crystal detector, seems to
have been developed si-
multaneously by several
persons, although Green-
leaf Whittier Pickard often
is given credit for its in-
vention. There were many
types of rectifying crystals
used. Some detectors used
two crystals in contact with
each other. (One wonders if
these were PN junctions?)
Most used some variety of a
point contact. Often this
was the renowned ‘cat-
whisker,” a small and
springy wire, usually brass,
that made tenuous contact
with a spot on the surface
of the crystal. The proper
spot had to be found by
careful search. Once found
(and retained, an even more
difficult undertaking!), it
provided maximum audible
signal from the incoming
radio waves. A few varieties
of crystals needed direct
current through their junc-
tions for best operation. It is
quite possible that some of
these actually oscillated,
conceivably on the tun-
nel-diode principle. Such
claims were made, al-
though the principle of op-
eration was only guessed at.

All of the multitude of
crystal detectors shared
one common characteris-
tic: Their sensitivity varied
inversely with their stabil-
ity!

Coming several years
after the introduction of the
previously-mentioned de-
tectors, the triode vacuum
tube, Lee DeForest's fa-
mous audion, did not imme-
diately displace the older
types. There were several
explanations. Audions were
very hard to obtain. They
were not sold outright, but
came with DefForest equip-
ment and were replaced (at
a high price) only if the de-
fective audion was re-
turned! They also were ex-
pensive and had a life span
that was unpredictable but

all too often distressingly
brief!

Audions were used in two
differing types of detection
techniques. One, the bias
detector, required biasing
the grid into a non-linear
portion of the Ecly curve.
This form of demodulation
did not provide maximum
sensitivity, but did con-
stitute a detector capable
of coping with strong sig-
nals without causing exces-
sive distortion.The most
favored method of using a
triode as a demodulator
was as a “grid-leak detec-
tor.” The actual principle of
this type of operation was
dual in nature. That is, the
grid and cathode, in con-
junction with the grid-
blocking capacitor and the
grid resistor, constituted a
diode rectifier (“detector”).
As these elements also were
parts of the triode tube,
they, plus the plate, also
constituted an audio ampli-
fier. The combination of de-
tection and amplification in
one vacuum tube resulted
in sensitivity that far out-
stripped all competitors.

All rectifier-type demod-
ulators worked satifactorily
for receiving discontinuous-
wave (spark) and modulat-
ed continuous-wave sig-
nals, but were useless for
extracting intelligence from
key-modulated (make-and-
break modulation) contin-
uous-wave radiotelegraph
signals.

Continuous-wave signals
were generated by several
means. Probably the first
was the Fessenden arc.
Carefully-controlled arcs
could produce an excellent
continuous wave. So could
the Alexanderson high-fre-
quency alternator. The
vacuum tube, after it be-
came commonly available
in the early 1920s, was the
choice of both experiment-
ers and commercial users
for low-power and even me-
dium-power continuous-
wave generation, although
arcs and alternators con-
tinued to be used in high-
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powered stations for many
years.

Perhaps the first attempt
o “demodulate” continu-
ous-wave radiotelegraphy
was by use of a “tikker”
(yes, that is the correct
spelling!). Before describing
just what a tikker is, let’s
consider why one was need-
ed. When a continuous-
wave signal is rectified, the
result is a direct-current
pulse the length of the dot
or dash of CW radiotelegra-
phy. This is not suitable for
actuating headphones or
for audio amplification.
The steady dc pulse must
be transformed into some
sort of audible signal. A
simple way of doing this is
to interrupt or break up that
dc pulse several hundred
times a second. That is what
a tikker does. It’s a mechan-
ical interrupter

Reginald Aubrey Fessen-
den invented the heter-
odyne detector. He used a
low-power arc as a local os-

RAPID MOBILE |
CHARGER

Charge your handheld radio off 12 volt source n 4-6 hours
Will not overcharge your batteries due 10 automatic shut-off
circuirty
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WHILE CHARGING!
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Other models available also please call or write for more
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cillator. This continuous
wave was combined in a
non-linear device such as a
crystal detector, with an in-
coming key-modulated
continuous-wave signal. By
making the former a few
hundred Hz higher (or
lower) in frequency than
the latter, an audible beat
note was produced.

A regenerative vacuum-
tube detector can be op-
erated in an oscillating
state. Slightly detuned from
the frequency of an in-
coming CW radiotelegraph
signal by, say, 750 Hz, it
develops its own heter-
odyne note. (This is called
autodyne reception.) A
regenerative detector
therefore can be used to de-
modulate spark signals,
tone-modulated contin-
uous-wave signals, voice-
modulated continuous-
wave signals, and key-mod-
ulated continuous-wave
signals. Truly it’s the univer-
sal detector'll
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George M. Ewing WABWTE
PO Box 502
Cheboygan M1 49721

— a cheap trick to pull

or over two years | have
been the proud owner
of a Wilson 1402-SM HT,

Photo A. Before. The beat-
up rubber ducky before in-
stalling the replacement
covering.
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Sheathe Thyself

and after an incredible
amount of hard use and
abuse, | have only two pet-

I B oy ol
ey 5 CASR e s
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)

&2
Photo B. After. The auto-
motive hose is now in

place, with the 17¢ PVC
pipe cap glued over the
open end. Note the com-
pact size of the rolled-up
“Floppy Duck” (bottom).

ty gripes: (a) the funny little
round accessory connector
that steadfastly refuses to
mate with anything in my
junk box, and (b) the early-
model rubber flex antenna.
More about (a) another
time.

Please note that it isn’t
the pesky “F’ connector
that I’'m complaining about.
| know some hams prefer to
replace it with a BNC-type,
but I've never had any trou-
ble with it. One good fea-
ture is that it allows you to
match up your HT to all
kinds of inexpensive cable-
TV hardware. My problem
was more basic —the rela-
tively fragile skin of the rub-
ber ducky itself.

After a couple of months
of hard use, the antenna
started to assume an odd
angle when mounted on the
rig, and the rubber skin
began to look twisted and
lumpy. Finally, pieces of
the skin began to peel off,
exposing the helical copper
coils inside. The antenna
still worked fine, but it
looked terrible and the ex-
posed end began to snag on
clothing and poke passers-
by in the face (Photo A).
Small urchins would point
and snicker and attempts to

on old rubber duckies

repair the damaged mess
with silicone rubber weren’t
helpful. No matter how it
was patched and dipped, it
still looked as though it had
been stuck in a pencil
sharpener by mistake or
used to flog armadillos.

The catalogs do list re-
placements, but at prices
running upwards from ten
dollars. The solution was a
piece of heavy rubber auto-
motive hose with an inside
diameter of 3/8” (NAPA
#H-176).

An 8” length of this costs
fifty cents at a local parts
store, but a piece probably
could be scrounged for free
at a friendly gas station. Of
course, lighter neoprene
tubing or plastic shrink
material could work, but
this stuff fits perfectly
down over the “F’ connec-
tor as well and is incredibly
tough. Also, a standard “2"
PVC pipe cap is a snug fric-
tion-fit over the top end (see
Fig. 1).

Note that the hose fits
flush against the top of the
HT, completely covering
the connector. To install or
remove, simply pinch the
tubing against the knurled
fitting inside, and the whole
thing unscrews as a unit. Rf



losses through the material
are slight; 1 can still stand
on a hilltop and work the
VE3SSM repeater fifty
miles away and perfor-
mance is about the same as
the original antenna or the
bare spring.

For far-fringe operating,
the “Floppy Duck” (Fig. 2)is
just the ticket, especially
for HTs like the Wilson 1402
which do not have an inter-
nal telescoping whip. All it
is is a replacement “F” con-
nector and a quarter wave-
length of hookup wire
which is the right gauge to
make the bare conductor
snugly fit the center hole of
the female fitting on the
HT. The wire is held in place
with a dab of silicone rub-
ber, and a piece of 1/8”
staple is crimped over the
insulation to hold it in
place. A couple of scraps of
shrink-tubing are slipped
over the outer flange of the
“F” fitting and shrunk in
place with a light bulb. The

Fig.

resulting antenna can be
rolled up to about the size
of a stick of gum (see Photo
B) and tucked away in a cor-
ner of the HT case until

needed. Performance is dra-
matically better than with
the rubber ducky, and the
antenna can easily be taped
to a bus or train window for

THE V-J PRODUCTS...

Fig. 2

operating while traveling
Cost is negligible; the con-
nectors come in packs of
two for 59¢ or so at stores
like Radio Shack. @

List: $189.00

List: $119.00

In fact, each V-J Products 2 meter amplifier is HAND WIRED. The model 110 with 140 watts out,
or the V-80 with 80 watts both feature parasitic coils delicately hand balanced to resonance. And
each unit is individually tested and burned in. The heat sink, which totally surrounds each unit,
insures cool operation with the cleanest FM or SSB signal on the air. Warranty? You Bet! 90 days
on the power transistors and 1 full year on all other components. You can buy a 2 meter amplifier
anywhere, but the V-J Products model 110 and V-80 are only available at:

Callfor quote!
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Dave Faucher WAI1UQC
23 Freedom Drive
Collinsville CT 06022

he latest changes in

the FCC rules which
prohibited the sale of new
23-channel CB sets has
made quite a few of these
sets available at very low
prices. This was because
the manufacturers had to
unload their surplus and
also because CBers wanted
to move up to the new
40-channel models.

I have been reading with
interest all of the articles in
73 Magazine on conversion
of CB sets to 10 meters. |
had a Cobra 132 on the
shelf which was built by a
Japanese manufacturer for
B & K. (The same manufac-
turer built very similar
radios for other compa-
nies; they were the Tram

CB to 10

— part XXVI: the Cobra 132

Diamond-60 and the Brown-
ing LTD.)

With the 10-meter band
being so open in recent
months, and the number of
QRP stations | have heard
with great signals, many
well over S-9, | decided
that | would modify the
Cobra and get in on the ac-
tion from the mobile my-
self.

Before you attempt this
mod, | highly recommend
that you get a Sams Photo-
fact.® This will give you all
the needed information
such as part locations and
alignment test points and
procedures. The one need-
ed for this conversion is
CB-54, June, 1974.

There were several

3-300pF

133 MHz

'L*—ﬂi’
Al —
130MH2

|
LJ

TRIMMER

—F

9

+———= #19 SOLIO WIRE
TO () SIDE OF x 311
CRYSTAL MOUNTING HOLE

+

»

Fig. 1. Switch diagram.
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objectives in my conver-
sion. Number one was
good 10-meter SSB cover-
age, and | chose 285 to
291 MHz. Next was to
have continuous coverage
with the vco, with enough
overlap to cover the spac-
ing caused by the former
radio control channels
which were located be-
tween several of the orig-
inal 23 channels.

This conversion is set up
for the Cobra 132 mobile or
the Cobra 135 base station
radio, each of which uses
the late-version synthesizer,
PAC-4231. With the very
close similarities of the
Tram Diamond-60 and the
Browning LTD, | am sure
one can use the basics of
this conversion to modify
these sets up to 10 meters,
also.

The parts that have to be
changed are listed in Table
1.

To install the new local
oscillator crystals that re-

place the X311, 12.8 MHz
crystal, a miniature SPDT
toggle switch and a 3-30 pF
trimmer capacitor must be
added. | will leave it up to
you as to where you want
to mount the switch. Once
that is decided, install as
per the switch diagram.
The next step is to en-
able the blank channel be-
tween 22 and 23. With the
case off, place the set up-
side down with the channel
selector set on this blank
channel. If you look at the
back wafer of the channel
selector switch, you will
see the notched-out por-
tion of the switch. On my
set there is a purple wire
from the synthesizer board
connected to the switch
terminal that is supposed
to enable this channel.
Take a short piece of no. 18
wire and solder one end to
the switch terminal. With
the other end of this wire,
form a contact on the
center, bottom portion of
the channel selector



Crystals Remove Install

X301 15,965 MHz  17.300 MHz

X302 16.015 MHz  17.350 MHz

X303 16.065 MHz  17.400 MHz

X304 16.115 MHz  17.450 MHz

X305 16.165 MHz  17.500 MHz

X306 16.215 MHz  17.550 MHz

X311* 12.8 MHz 13.0 MHz = 28.5-28.8 MHz range
13.3 MHz = 28.8-29.1 MHz range

Table 1. Parts to be

switch. Glue this in place
with a hot glue gun. Be
careful not to get any glue
on the contact portion of
the switch. This may seem
a bit crude, but it enabled
me to get an extra 10 kHz
of coverage that would
have been lost unless |
changed the whole chan-
nel switch.

On the synthesizer
board, connect a short be-
tween TP302 and TP303,
mode switch set to USB.
Connect a frequency
counter between TP303 and
TP304. Adjust per Table 2.

Remove the frequency
counter from between

changed. (* — See text.)

TP304 and TP303 and con-
nect to TP309 and TP305.
Set the Voice Lock for
center frequency. Select
the 13.0 MHz oscillator
crystal and adjust L3071 cw
for the proper frequency.
Select the 13.3 MHz crystal
and adjust the 3-30 pF trim-
mer for the proper frequen-
cy.

Remove the short and
the frequency counter.
Connect up a dummy load
wattmeter. Select channel
23, also select the lower
oscillator crystal, AM
mode, and adjust T301
through T305 for maximum
out on transmit. Next, ad-

Floor Space: 39" Wide by 30” Deep

Radio equipment
not included

Also Available ... ..
Floor Space: 51" Wide by 30" Deep

X
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$192.50

Channel Adjust Frequency
1 C311 17.300 MHz
5 C309 17.350 MHz
9 C307 17.400 MHz
13 C305 17.450 MHz
17 C303 17.500 MHz
21 C302 17.550 MHz
Table 2.

just T14, T15, L3, and C116
for maximum rf out

Select USB mode, inject
10-mV 2-tone test signal to
the audio input; and adjust
L2, L5, T1, T2, T3, T4, T5,
T6, T16, and L8 for maxi-
mum rf output. Adjust
R136 for maximum power
out, but observe proper
linearity to prevent dis-
tortion. This is the ALC ad-
justment; you should have
about 8- to 15-Watts PEP
out. This completes the
transmitter adjustment.

Next, tune in a weak
signal source, NB off, and
adjust T7, T8, T9, T10, and
T11 for maximum sensitivi-
ty. The last adjustment is
for the Voice Lock range.

Adjust R331 and R326 al-
most maximum clockwise
Adjust R329 almost max-
imum counterclockwise
Don’t go too far or some in-
stability will occur. This
wil give you about a 15-to-
20-kHz range, which allows
total overlap between
channels

Well, that’s about it for
the conversion. | am sure
there are several other
ways as far as crystal selec-
tion goes, but this one
worked for me. The anten-
na | use is a base-loaded
trunk-mount CB antenna
that is retuned for 28.6.
Cood luck with your con-
version; hope to work you
QRP mobile on 10. 73. 1

*

...atlast. ..
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble
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viewing comfort and ease of operation.
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Checks, Money Orders, BankAmericard
and Master Charge Accepted.

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.)
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James R. Valdes WA1GPO
63 Alderberry Lane
E. Falmouth MA 02536

— more mods for the Fox-Tango set

ne of the more popu-

lar two-meter trans-
ceivers, offering 4-MHz
coverage and a single
memory channel at a rea-
sonable price, is the Yaesu
FT-227R. This article de-
scribes some simple mod-
ifications which expand
the range and versatility of
the transceiver.

Two-Channel Scanner

There are a number of
commercially-available
scanners which will adapt
the 227R to scan a segment
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FT-227

of two meters from one- to
four-MHz wide. These are
extremely useful if you
travel, but for local use
they stop on every active
channel and are not satis-
factory for monitoring
specific frequencies. The
scanner shown in Fig. 1is a
simple circuit designed to
scan between the fre-
quency stored in memory
and the one shown on the
display. All the circuitry is
contained on a single cir-
cuit board which mounts
internally in place of the

2r0K i*—‘)TfF—]
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Fig. 1. Scanner diagram.

G
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Update

tone squelch option.

The front-panel tone-
squelch switch is used to
activate the scan function.
The scanner derives its
power from the PLL control
board (PB1773A) and uti-
lizes COS/MOS integrated
circuits for low power con-
sumption. In order to un-
derstand fully the opera-
tion of the scanner, you
should be familiar with the
switching arrangement
used in the 227R to select
the memory. Fig. 2 shows a
simplified diagram for the
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front-panel push-button
switches and their connec-
tions to the PLL control
board. From this diagram,
it’s evident that S5 switch-
es 5 volts to either the man-
ual or the memory recall
lines.

Electronically switching
5 volts between these two
lines will cause the radio to
scan. The scanner opera-
tion is described as fol-
lows: IC1A and IC1B func-
tion as an oscillator, the
frequency of which is de-
termined by R1 and C1, Fig.
1. 1C2 divides the oscillator
frequency by a factor of
1024 to derive the 2-Hz sig-
nal which toggles 1C3, the
PLL controller flip-flop.

When S2 is closed, the
input to IC1C is held high,
forcing its output low, per-
mitting the flip-flop to tog-
gle. When a signal is de-
tected, the input of IC1D is
pulled low by Q115, the
output of the inverter goes
high, resetting 1C2. This
prevents 1C3 from being
clocked and locks the PLL
control board on the active
channel.

The relationship be-
tween the output of the
flip-flop and the manual/
memory recall inputs is
shown in Fig. 3. Note the



circuitry on the inputs of
IC1C and IC1D. R4 and R6
are pull-up resistors forcing
the nominal outputs of the
inverters to be low. D1 and
D2 are blocking diodes re-
quired for isolation since
the switches and the indica-
tor lamps operate from 12
volts. R3 and R5 are current
limiters.

When operating in the
manual mode, S2 is open
and IC1C sees’ the low re-
sistance of the indicator
lamp (PL4) to ground, set-
ting the output of IC1C
high. This high level is
switched by S5 between
the set and reset pins of IC3
to control the Q and Q out-
puts. A high on the set in-
put causes Q to be high
and Q low; a high on the re-
set results in Q low and Q
high. This retains the nor-
mal operation of the MR
switch (S5), which allows
you to switch manually be-
tween the memory and the
display.

The circuit board
mounts foil side up in place
of the tone squelch option;
a full-size layout is shown
in Fig. 4. Fig. 5 is the parts
placement diagram. The
connections from the cir-
cuit board to the 227R are
made as follows: Refer to
Figs. 1, 2, and 5.

1. Move the red/white
wire from the center of S5B
to the center of S3B. Break
the connection from the
center of S5B into the cir-
cuit board.

2. Disconnect the gray/
white wire from the front
of S5B.

3. Disconnect the vyel-
low/white wire from the
rear of S5B.

4. Wire the scanner as
follows:

(A) Connect to the

gray/white wire which

was removed from
the front of S5B.

(B) Connect to the

vellow/white wire

which was removed
from the rear of S5B.

(C) Connect to the

center of S2A.
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Fig. 3. Truth table for flip-
flop output.

(D) Connect to the
switched side of the
busy lamp (PL9).

(E) Connect to the

center of S5B.

(F) Connect to the

front of S5B in place

of the gray/white
wire.

(G) Connect to the

rear of S5B in place of

the vyellow/white
wire.

(H) Connect to the

+ 5-volt line on the

PLL control board.

(1) Connect to ground

on the PLL control

board.

The switched side of PL9
can be found using a volt-
meter with a common pin
as a probe. On a 12-volt
scale, measure between
ground and determine with
the probe which of the
lamp wires is switched to
ground when the busy

Fig. 4. Foil side.
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lamp is on. Splice into that
wire and connect to point
D. When in the scan mode,

the front-panel squelch
control is inoperative and
the squelch level is set by
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Fig. 6. Battery mounting bracket. Keystone no. 93 battery

clip required.

an internal control. To
make the front-panel con-
trol operative, remove the
wire from the rear of S2B
and place a jumper be-
tween the front and center
connections of the switch,
Fig. 2.

To test the scanner, set a
frequency into memory
with the scan switch off.
Select a second frequency
on the display and depress

MONITOR $149.

(12" B&W)
(Optional)

SKT-100
COMPLETE
KEYBOARD
TERMINAL | ==

$375. xn

(Less Monitor)
Assembled *430 |

-

the scan switch (S2). The
display should now alter-
nate between the two fre-
quencies at a 2-Hz rate.
Opening the squelch
should inhibit the scanning
action.

Other Changes

A second modification
to the 227R permits the
memory to be retained
when power is removed.

TYU L O Pt m-

The dashed components
shown in Fig. 2 are the
only components added.
They are mounted (sol-
dered) directly to S4. Fig. 6
is the battery bracket. This
mounts internally at the
rear of the 227R between
the slide switches and the
coax connector. The
bracket is designed to
mount using the holes for
the ground lugs from the
transmitter printed circuit
board. When a frequency is
stored in memory and the
radio is connected to a
12-volt supply, D1 is re-
verse-biased and the power
to the PLL control board is
supplied through D4. This
voltage is regulated to 5
volts by R3 and D3. When
the input voltage falls
below 9 volts, D1 con-
ducts, supplying voltage to
the regulator thus retaining
the memory. Current drain
from the battery under
these conditions is about 4
mA. When storing the radio

ASCIl MORSE RTTY-

Features

e ASCIil & BAUDOT

e Auto Sync. 1-150 WPM CW
e Narrow & Wide Shift TU

e Microcomputer Interface

COMPUTER

SERIAL

ALSO AVAILABLE:

Dallas. Texas 75243
MC/VISA
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SCT-100 STAND ALONE VIDEO BOARD
Assembled & Tested $215.
Full Kit #175. Partial Kit $115.
ABM-200 ASCIl BAUDOT MORSE CONVERTER *189.

MXITEX CORP

9861 Chartwell Drive
(214)349-2490

ORDER BY PHONE
Prices subject t0 change without notice.

v 82

LOOP or RS232

{

UDT 170 UNIVERSAL DATA TRANSCEIVER
Converts any ASCH or Baudot TTY® or Video Terminal
into a multiple band rate data transceiver for RTTY and
Morse operation. (Boards sold separately)

INTRODUCTORY PRICE $479

for long periods of time,
the battery can be
switched off by disabling
the memory feature (54).

One final change per-
mits the 227R to operate
above 148 MHz. This is
useful when the 227R is be-
ing used as a driver for a
varactor tripler to the
450-MHz band. Removing
diodes D701 and D702
from the PLL control board
will expand the frequency
coverage to 149.995 MHz.

This completes my list of
modifications to the Yaesu
FT-227R. They have been in
use for some time now and
| have not experienced any
problems. Comments and
inquiries will be answered
provided an SASE is en-
closed. Acknowledge-
ments go to Bob Wagner
W1HWU for his ideas and
suggestions, and to my
XYL, Deb WB1DRS, for the
typing. Good luck, and
have fun with your new
227R'H

AFSK/KEY
(SEND)

K

Key Optional

Reg. 549



WHY GET ON FAST SCAN ATV ?

® You can send broadcast quality video of home movies, video
tapes, com%uter_games, the shack, etc., at a cost that is less than
slowscan. Requires only a technican class or higher.

® Really aids public service communications for parades, RACES,
CAP searches, weather watch, marathons, etc.

8 DX is about the same as 2 meter simplex - 15 to 100 miles.

® ATV uses broadcast standards. No special converters needed.
Receive full color and sound on a regular TV set.

TC-1 TRANSMITTER/CONVERTER ALL IN ONE BOX READY TO OPERATE $399 delivered U.S.

Plug in any closed circuit camera, antenna, mic., and TV set and you
are on the air. Contains the basic four modules, AC supply, and T/R
switch. Full color and sound. Specify xmtr freq and TV ch 2 or 3.

GET A BUDDY ON SPECIAL 2 for $750 ppd.
HITACHI HV62U CAMERA $239 ppd

1 e TXA5-3 ATV EXCITER/MODULATOR

This wired and tested module is designed to drive the Motorola MHW-710 module
in the PA5S 10 watt linear amp. The crystal in the 100 mHz region keeps harmonics
out of two meters for talk back. The video modulator is full 8 mHz for computer
graphics and color. Requires 13.8 vdc reg @ 70 ma. Tuned with xtal on 439.25,
434.0, or 426.25 mHz. Two Freq version add $30.

2. PA5 10 WATT ATV POWER MODULE

The PA5 will put out 10 watts RMS power on the sync tips when driven with 80
mw by the TXAB exciter. 50 ohms in and out, plus bandwidth for the whole band
with good linearity for color ard sound. Requires 13.8 vdc regulated @ 3 amps.

3. FMAS5 AUDIO SUBCARRIER GENERATOR $25.00 ppd
Puts audio on with your camera video just as broadcast TV does at 4.5 mHz. Puts
out up to 1 v p-p to drive the TXA5 or VM-2, 3, or 4 modulators. Requires low
Z mic (150 to 600 ohms), and +12 to 18 vdc @ 25 ma. Works with any xmtr
with 5 mHz video bandwidth.

4. TVC-1B ATV DOWNCONVERTER $49.50 ppd
Very sensitive MRF901 (1.7 db NF) preamp and double balanced mixer module
digs out the weak ones but resists intermods and overload. Connects between uhf
antenna and TV set tuned to channel 2 or 3. Tunes 420 to 450 mHz. Requires
+12 to 18 vdc @ 20 ma. Super sensitive TVC-1C with NE64535 preamp (.9db NF)
preamp $79.50 ppd

TVC-4 ATV DOWNCONVERTER $85.00 ppd
This is a packaged version of the TVC-1B converter with internal power supply.
Has BNC input and F output connectors. Also available with the NE64535 for
$115 ppd. Size 5% x 2% x 7 inches.

PACKAGE SPECIALS SEND SELF ADDRESSED STAMPED ENVELOPE FOR COMPLETE

TXA5-3, PAS, FMAS, and TVC-1B CATALOG AND ATV INFO. We have all your ATV needs: Antennas,

Y | Cameras, Repeaters, Video Monitors, Preamp, Linears, Test Equipment,

QpT|(B)|ess~|C MODULE PACKAGE $225 HEs and more. 19 years in ATV, Check, Money Order or Credit Card by
2 fréquency S mail. Credit Card orders call (213) 447-4565

NE64535 low noise downconverter . add $30 TR P.C. ELECTRONICS . s
Packaged TVC-4 downconverter . .. add $35 ZZM \aryann 2522 PAXSON Tom

Less TVC-1B downconverter . . substract $40 L)l \weeyss ARCADIA.CA 91006  weoRg
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Joseph Schwariz K2VGV
43-34 Union Street
Flushing NY 11355

““That’'s the Way It Was . .."”

Do you recall your first
introduction to radio?
Do you remember what led
you to become an amateur
radio operator?

It was in the early 1920s; 1
was about five years old. |
lived in Philadelphia, Penn-
sylvania, on a street that
was narrow and short.
There were about fifteen
one-family houses on the
street. There were two gas-
operated lamp posts on
either end of the street. The
lighting in the homes also
was gas.

In a corner of one of the
rooms in our house was a
workbench strewn with
wires, tubes, insulators, bat-
teries, tools, and many
other objects that were per-
tinent to the construction
of radios. At the time, it all
meant nothing to me, not
knowing to what use they
were put.

1 could always find my
father puttering around in
that corner. | can recall him
using the terms peanut
tubes, aerial, and also dis-
tant stations. Another term
that always stood out in my
mind was his referral to
KDKA.

One day as he was at the
bench, | heard him call ex-
citedly to my mother. | re-
member him telling her that
he had just heard a station
from California. He placed
the earphones on my head,
also, and | heard music.

In time, he constructed
many receivers using vari-
ous circuits to improve the
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reception, and received
many more distant stations.

My next vivid recollec-
tion of radio was in 1926
when the Dempsey-Tunney
fight was held. People were
crowding in front of my
house, listening to it. My
father had set up a loud-
speaker on the window sill.

In 1927, we moved to
Brooklyn, New York. | at-
tended the local public
school. When 1 was in
junior high school, | be-
came the operator of the
movie projector, which
used carbon arc light. | still
had no interest in following
my father’s footsteps—in
dabbling with radio con-
struction. However, | did
become an SWL, and kept a
log of the radio stations |
heard.

In 1939, | was introduced
to amateur radio by a
young lad who was my
next-door neighbor, Lou
W2MGX. He assisted me
with the construction of a
transmitter for 160 meters.
My receiver was a National
SW-3. | tried to make a con-
tact, but without success. |
became disillusioned and
took the transmitter apart.
(By the way, | had no li-
cense to legally operate a
transmitter.)

During World War 11, |
worked for Bendix. | was
the final tester for land-
mine detectors. There |
gained a better knowledge
of electronics. | still had no
ambition to get interested
in ham radio.

In 1955, | worked for a
company that was located
in the same building with
tico, and met some of the
Eico employees. One of
them was a ham. Once
again, 1 was fired with en-
thusiasm to become an
amateur radio operator.

Not knowing any hams in
my neighborhood, | was at
a disadvantage. How could
| find a ham who would
help me acquire my
license? 1 purchased a
Callbook and proceeded to
thumb through the pages,
looking for a ham close to
my house. Success! | found
one two blocks away.

| jotted down his name,
address and call, and went
to visit him. | was greeted at
the door by his wife. | in-
troduced myself and ex-
plained my desire. She
called her husband and told
him what 1 wanted. His
name was Ray and his call
was W2DIU. | was taken
aback when I met him. Ray
was blind and also wore a
hearing aid. His wife, Judy,
was also a ham. Her call
was K2KBQ.

Ray helped me learn the
code and taught me the
theory for the Novice
license. In a few months, |
got my license and was
issued the call KN2VGV.
That was October, 1956.

Ray would not permit me
to get on the air until | built
a transmitter. | made the
chassis from sheet alumi-
num and the cabinet of
sheet metal. For parts, |

cannibalized old radio re-
ceivers and television sets.
The remainder of the parts |
purchased on Cortlandt
Street —affectionately
known as “Radio Row.” |
also had to wind the coils.
My receiver was a Halli-
crafters S-40. | had very lit-
tle success getting con-
tacts. | was not permitted to
erect an antenna on the
roof. | tried loading the win-
dow screens, the bed-
springs, and stringing wires
throughout the apartment.

A few vyears later, |
moved to another location.
There | was permitted to in-
stall an antenna. | had a
three-element beam for 10,
15, and 20 meters, a dipole
for 40 meters and a 5-ele-
ment beam for 6 meters. |
was now able to enjoy ama-
teur radio to my heart’s
content, to work DX and to
try for WAS. | also had got-
ten my General.

| have had my trials and
tribulations - being a ham.
TVI complaints, letters
from the FCC, feedlines cut,
telephone calls in the wee
hours of the night, and
various other annoyances.
But | persevered through
it all. 1 am enjoying ham
radio, to my great content.

1 am retired and spend a
great deal of time teaching
those who want to become
amateur radio operators.
My greatest joy is when my
students call and tell me
they passed their test and
have received their call-
signs. @l




Dual filtering
comes of age.

Kantronics' state-of-the-art Signal Enforcer”
introduces quality and versatility
to variable-frequency/variable-bandwidth dual filtering

At last, you can have the ultimate
operating edge with a tunable,
dual filter that ooks as good inside
as it does outside and operates
with the precision only quality en-
gineering can offer.

The Kantronics Signal Enforcert™
takes a one-two approach to
knocking out interference to Cw,
radioteletype, single-sideband,
ASCIl and AM audio signals.

The Dual-Filter Approach

With the dual-filter approach,
the Signal Enforcer can be used to
maximize one signal (peaking)
while it minimizes an interfering
one (notching). It can also peak two
frequencies at once, which is great
for RTTY or ASCIl signals, or it can
notch two frequencies at once.
The Signal Enforcer filters can even
be teamed to offer a super-notch
or super-peak single filter.

No Groping in the Dark

The operator is In total control
with the Signal Enforcer, choosing
not only the frequencies he wants
to filter (from iess than 100 Hz to
over 3000 Hz) but the bandwidth as
well (from less than 30 Hz to over
1000 H2).

Because the Signal Enforcer is an
audio filter, it works with the out-
put of any receiver, regardless of
coverage, and doesn't require in-
ternal connections.

TwoO tuning eyes on the Signal En-
forcer front panel make locating
signals for filtering easy even dur-
ing crowded band conditions. The
tuning eyes are LED indicators that
find the heart of signals and blink
with them sO you know which sig-
nals you are filtering.

You won't Groan

when You Look Inside

once you get past the attractive
tan, cream and brown case, you'll
still be happy when you inspect
the Signal Enforcer inside. it was
designed to operate with preci-
sion.

The boards, components, engi-
neering design and craftsmanship
are all first-rate. Glass/epoxy
boards, dip soldering and preci-

sion components are standard
equipment. The Signal Enforcer
was also designed for almost im-
mediate turn-around should repair
ever be needed. The circuits are
divided by function and are replac-
able with new modules by factory
engineers. We don't have to make
you wait while we find a probiem.

Internal Power Supply

The Signal Enforcer has its own
internal power supply. It is switch-
able for 230 VAC or 115 VAC at any-
where between 50 to 60 Hz. A back-
panel connection will accept 12 to
18 VDC as well.

Full-Year warranty

Kantronics is so confident of the
Signal Enforcer, it backs up each
unit with a 12-full-months war-
ranty from the time of purchase.
Defects due to workmanship or
materials during the warranty
period will be cheerfully repaired
as quickly as possible at no cost to
you oOther than the postage to
send the unit in. we'll also be
around to help you after your war-
ranty expires.

Fifteen-Day Trial

Try a Signal Enforcer from us for
15 days to see what you think. we
think you'll find it one Of your
most valuable pieces of station
equipment. Many of our over 40
authorized dealers in the United
States, Canada, England, Argentina,
west Germany and the Nether-
lands will make you this same oOf-
fer. (But check with them, first! If

you're not satisfied, send the Sig-
nal Enforcer back in perfect order
and we'll return your money less
shipping and handling costs.

Specifications

Filtering: two identical filters
both providing peak and notch
capabilities. Both filters are in-
dependently variable in frequency
and bandwidth. Modes: The fiiters
may be operated in parallel or cas-
cade modes. Regardiess of mode,
both filters can peak oOr notch
Bandwidth: continuously variable
from less than 30 Hz to over 1000
Hz. Once set, bandwidth remains
constant regardless of frequency
changes. Frequency Range: from
less than 150 Hz to over 3000 Hz.
Audio Power Output: 2 Watts
maximum - variable through vol-
ume control. Power Require-
ments: 115 VAC or 230 VAC at 50 to
60 Hz or external 12-18 VDC source.
Inputs: signal input, external DC in-
put. Qutputs: external speaker, ex-
ternal headphones, demodulator
output. Indicators: Power, one
tuning eye for each filter. Size:
24" by 8" by 6. sSuggested Retail
Price: $189.95 plus $3.00 shipping
handling. Allow three weeks
delivery from factory

KKantronics
(913) 842-7745

1202 E. 23rd Street
Lawrence, Kansas 66044

73 Magazine * July, 1980 79



Rod Hallen WAZNEV
State Department — Accra
Washington DC 20520

All About Coordinated Universal Time

— GMT has become UTC, but the reasons for using it
are as valid as ever

t is popularly called

Greenwich Mean Time
(GMT) and is now named
Coordinated Universal
Time (UTC), but is it uni-
versal? Universal time is a
system that allows a per-
son in one time zone to in-
dicate the timing of an
event to a person in anoth-
er time zone without hav-
ing to know which time
zone that person is in.

For instance, if you re-
ceived a QSL card from a
ham in each of the twenty-
four different time zones,
and each ham used his
local time on the card, it
would be necessary for you
to know the difference in
hours between your time
zone and each of the
twenty-four. If they all

Time Zone

Atlantic Standard Time
Eastern Daylight Saving Time
Eastern Standard Time

Central Daylight Saving Time
Central Standard Time
Mountain Daylight Saving Time
Mountain Standard Time
Pacific Daylight Saving Time
Pacific Standard Time
Hawaiian Standard Time

Abbreviation

used UTC correctly, it
would be necessary for you
to know only the differ-
ence between your time
zone and UTC. If your log
was kept in UTC, you could
look them up directly—a
much simpler process. This
is especially pertinent
when you have many QSLs
to locate in the log.

1 speak from experience.
In the aftermath of my
NT7HEL operation, | was
deluged with QSLs. It was
very exciting finding a post
office box full of cards
every day. Exciting, that is,
until | started checking the
dates and times on the
cards with those in my log
and found many that didn’t
match. With over a thou-
sand entries to hunt

Hours To Add
AST
EDST
EST
CDST
CST
MDST
MST
PDST
PST
HST

S@XNNoOOLLO A A

Table 1. Local-time-to-UTC conversion.
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through, | found myself
slipping the hard-to-find
contacts on the bottom of
the pile.

Out of all of the cards
received in the first month
—they were still coming
in eight months later—
the following statistics
emerged: 24% did not use
UTC and 16% used it in-
correctly. An interesting
sidelight: 278 foreign QSLs
were received, and every
one used UTC and used it
correctly! The two main in-
correct uses of UTC were:
Failure to advance the date
when going past 2400 (UTC
midnight), and adding an
extra hour unnecessarily to
UTC when converting from
daylight saving time

Let’s look at these two
errors. They both involve a
misunderstanding of the
mechanism of UTC. In
order to convert from local
time to UTC it is necessary
to know the difference in
hours between your time
zone and the time zone
centered on Greenwich,
England. (See Table 1.) Us-
ing the Eastern Time zone
as an example: We add 5
hours to Eastern Standard

Time to arrive at Coor-
dinated Universal Time.
Note that 7 pm EST is mid-
night (2400) in Greenwich.
The same is true of 6 pm
CST, 5 pm MST, and 4 pm
PST. UTC time recorded
after that hour should
carry the next day’s date
and not your local date.
An example:
june 15,1977 —6 pm EST is
june 15, 1977 —2300 UTC.
June 15, 1977 —8 pm EST is
Jjune 16, 1977 —0100 UTC.
The error involving day-
light saving time occurs
when one uses the same
time-zone difference as
was used when converting
standard time to UTC. Con-
sider the fact that when
your time zone changes to
daylight saving time, you
are in effect moving one
time zone to the east (see
Table 1 again). Using the
Eastern Time zone again:
During Eastern Daylight
Saving time you add 4
hours to local time to ar-
rive at UTC instead of 5.
One of the easiest ways
to keep on top of Coor-
dinated Universal Time is
to have a 24-hour clock in
the shack and keep it set to



UTC. Digital-readout
clocks are now accurate,
dependable, and cheap.
Use this clock for logging
purposes. When it passes
2400, you should change
the date in your log to the
next day.

One way to remove any
doubt is to tune in WWV,
WWVH, or CHU regularly,
since the time signals on
these stations are reported
in UTC. When you can't
raise any of the above
stations, a quick call to
303-499-7111 (Colorado)
will get you exactly the
same information that is
being broadcast on WWV.
Interstate telephone calls
are very inexpensive after 5
pm local time.

Relative to Daylight Sav-
ing Time, an Indian friend
of mine compares it to a
squaw cutting a foot off of
one end of a blanket and
sewing it on to the other
end to make it longer. The
state of Arizona apparent-

ly agrees with this philoso-
phy, since we follow stan-
dard time all the year
around.

What happened to the
cards that | slipped to the
bottom of the NT7HEL pile
earlier? | converted the

2\
g« ATTENTION MOBILE HAMS
15§ METER MOBILE TRANSCEIVER

CW & USB
NCG 15SB

local times to UTC and
found most of those. The
rest required a search of
the log, entry by entry, un-
til they were found. A few
never were.

Need another reason to
use UTC? Some DX stations
and their QSL managers
will not search through a

long list of contacts look-
ing for your call. If you are
not in the log where your
card says to look, you are
out of luck! Since the QSLs
you send out are an at-
tempt to convince the
other guy that you really
want one of his cards, why
not make it as easy as
possible for him to reply?
Use Coordinated Universal
Time! B

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER—RF GAIN—CW SWITCH—
SQUELCH—MIC GAIN—DIGITAL FREQUENCY
DISPLAY —H!/LO POWER SWITCH—13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND.

DEALER INQUIRY INVITED.

NCG Co. ..

ANAHEIM, CALIF. 92806 (714) 630-4541

1275 N. GROVE ST.

'NEW MFJ Deluxe Keyer has Speed Readout

Socket for external Curtis memory, random code generator, keyboard.
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed,
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic,

MFJ DELUXE ELECTRONIC

manual. Reliable solid state keying, RF proof.

le

EYER 11

The new MFJ-408 Deluxe Electronic Keyer Il is
based on the proven Curtis 8044 IC keyer chip.
Speed readout meter lets you read sending speed
to 50 WPM. Socket (optional cable with plug,
$3.00) lets you use external Curtis memory, ran-
dom code generator, keyboard (available from
Curtis Efectro Devices).

Sends iambic, automatic, semi-automatic,
manual. Use squeeze, single lever or straight key.

lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation provides
automatic dots and manual dashes.

Dot-dash memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.

Ultra-reliable solid-state keying: grid block, cath
ode, solid state transmitters (-300 V, 10 ma.

an. + 300 V, 100 ma. max).

All controls are on front panel: speed, weight,
tone volume, function Switch. Smooth linear
speed control. 8 to 50 WPM.

Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate QRM.

Tone control. Room filling volume. Built-in
speaker. Ideal for classroom teaching.

Function switch selects off, on, semi-automat-
ic/manual, tune. Tune keys transmitter for tuning.

Completely portable. Operates up to a year on
4 C-cells. 2.5 mm phone jack for external power
(6 to 9 VDC). Optional AC adapter $7.95

Eggshell white, walnut sides. 8x2x6 inches.

Stereo phone jack for . i
kev, phono jack outputs. 3
OPTIONAL BENCHER 1AMBIC
PADDLE. Dot and dash pad ol

Speed Readout Meter
ts you read to 50 WPM.

Socket for Curtis memory,
random code generator, keyboard.

$7995

dles have fully adjustable tension and spacing.
Heavy base with non-slip rubber feet eliminates
“walking.” $39.95.

Order from MFJ and fry it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $79.95
plus $3.00 shipping for MFJ-408 keyer and/or
$39.95 plus $3.00 shipping for Bencher paddle.

CALL TOLL FREE ... 800-647-180(C

For technical information, order/repair status, in
Miss., outside continental USA, call 601-323-5869.

MFJ ENTERPRISES, INC.J

BOX 494, MISSISSIPPI STATE, MS 39762
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Steve McMahan
Star Rte. 36, Box 160A
Havre MT 59501

Don’t Be a dB Dummy!

— use a pocket calculator to deal with decibels

F or those of us who face
the all-important test
for that license, take heart!
Working with gain and loss
with dBs isn’t all that hard.
Trying to remember a dB
table is a pain for some, in-
cluding me.

Those people endowed
with a “smart” calculator
have no problem. You can
keep your dB table on a
program card and can take
a break while the calcu-
lator does all the work.

If you have an old TI
number-cruncher with a
square root key, there
might be an easier way.

Step 1 is to remember
the binary number system.
That shouldn’t be too hard;

1024 512 256 128 64
0 0 0 0 0

everyone can count to two.
(See Table 1)

Bear with me a minute. |
don’t want to lose you at
this point (I lost myself the
first time around). Just
below the zeros, number
from 0 to 10, starting with
the LSB at the right as in
Table 2.

All that is left is to figure
the cube root of the binary
number. It sounds hard,
but turns out to be fairly
easy.

For example, to figure 8
dB (power ratio), take the
cube root of 256. Now, take
a wild guess of 6 and enter
that in the calculator. Now
hit the times (X) button
once. Enter 256, hit the

32 16 8 4 2 1

0 0 0 0

Table 1.

1024 512 256 128 64
0 0 0 0 0
10 9 8 7 6

32 16 8 4 2 1
0 0 0 0 0
4 3 2 1 0

Table 2. Bottom row is dBs.

82 73 Magazine * July, 1980

square root button twice
and the times (X} once.
Once again enter 256, hit
the square root button
twice and the times (X)
once. By repeating this sev-
eral times, you end up with
6.3495986, or approximate-
ly 6.35. The actual power
gain is 6.31. While the
tigure from the calculator is
not exact, it is close enough
when you set it down for
the test.

The actual dBs for power
ratio vs. the calculator’s an-
swers are shown in Table 3.

Now, if you want to be
really sneaky and figure the

voltage or current ratio, all
you have to do is take the
square root of the power
ratio. Figuring any ratio
higher than 10 dB is a snap.
Take the corresponding
number between one and
ten. If you want to find the
13 dB power ratio, take the
3 dB power ratio of 2.00 and
move the decimal point to
the right one place. For 15
dB, use the 5 dB ratio, etc

Now that dB tables are
no longer giving you head:
aches, go on to bigger and
better things. Field gain,
transistor parameters, Q of
a dipole, etc, etc. B

dB Power Ratio Calculator
0 1.00 1.00
1 1.26 1.26
2 1.58 1.59
3 2.00 2.00
4 2.51 2.52
5 3.16 3.17
6 3.98 4.00
7 5.01 5.03
8 6.31 6.35
9 7.94 8.00
10 10.00 10.07

Table 3.



FORMULA FOR 2 METER FM ENJOYMENT

$329.95

143-149 MHz
.25 uv sensitivity
mobile mount & microphone included
25 Watts (variable)

Provisions for non-standard splits
(CAP, MARS, etc.)

Optional AC power supply available

THAT'S CORRECT!!!

We are convinced that the FM-88 is four
times more reliable than the other 2 meter rigs
being offered. To prove it to you, we are supply-
ing the FM-88 with four times more warranty
than supplied with other models — One full year
instead of the normally expected 90 days.

While there are radios on the market that
offer lots of “gadgets”—our past experience

has been that simplicity of operation & elimina-
tion of unnecessary “Bells & Whistles” actually
removes the causes of many failures being ex-
perienced with such transceivers.

If you are shopping for a new 2 meter trans-
ceiver, don't you owe it to yourself to go with a
radio that has proven itself with thousands of
hours of reliable, “On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing

this fantastic transceiver & related accessories.

The FI-88 is also available with an 800 channel, programmable scanner — order model FM-88S — $429.95

Communications Corp.
1911 Oid Homestead Lane
Greenfield Industrial Park East

Lancaster, PA 17601
w2 (717) 299-7221

(



Howard Batie W7BBX
12002 Cheviot Drive
Herndon VA 22070

The Sweet Sounding Probe

his threshold-settable

audio logic probe has
been a must through many
TTL and CMOS digital proj-
ects for the past few years.
With this unit, the user can
hear a logic 1 level and also
determine the voltage of
that logic 1 level to within a
few tenths of a volt over a
range of from about 2.2 to
12 volts. It is reliable, uses
very few parts (none hard to
find), and can be assembled

easily in an evening or two
for about $15.

The heart of the unit is a
popular high-input imped-
ance op amp (741C) which
is used as a voltage com-
parator. Referring to Fig. 1,
a reference voltage is ap-
plied to the noninverting op
amp input by R8. When the
voltage applied to the in-
verting input of U2 exceeds
the reference voltage, the
output voltage of U2 pin 6

Vd 2V

will drop from near Vcc to
about 3 volts. Since U2 is
operated in an open-loop
configuration (no feedback
resistor from the output to
the inverting input), action
of the op amp approaches
that of a Schmitt trigger,
but without the usual hys-
teresis. D6-D8 and R4 limit
base current to, and ensure
positive cutoff of, Q1. The
collector of Q1 then rises
and turns on U1, a 555

DI
IN4O

IN4QOI(3)

20—
|
; 0!
IM AUDIO LOGIC
01 re IN40OI MONITOR
6208 _l

D6 D7 DB ‘3ax
b
a)
an2222 -
"

CALIBRATED

Fig. 1. Schematic diagram.

£

e

i

VARIABLE
POWER
SUPPLY
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DC VOLTMETER

! : ‘
OFF
AUDIO

LOGIC
PROBE

Fig. 2. Calibration connections.

audio oscillator. When the
probe voltage falls below
the U2 pin 3 reference volt-
age or when the probe is un-
connected, U2 pin 6 rises,
saturating Q1 and turning
the audio oscillator off.

Power is furnished by a
conventional full-wave rec-
tifier bridge composed of
D1-D4 and a +12-volt
voltage regulator, U3. The
unit may be powered from
an external +12-volt
source at J2 if desired;
however, if the polarity-
protection diode, D5, is in-
cluded, the Vcc supplied to
the reference-voltage pot,
R2, may be somewhat
lower (about +11.4 volts),
which will affect the
voltage calibration slightly.
D5 may be bypassed, if
desired.

The entire unit was con-
structed on a 3" X 3” etched
PC board which accommo-
dates all components with-
in the heavy outline in Fig.
1. Alternatively, perfboard
construction can be used.

Calibration is done after
the unit is constructed.
With a known voltage ap-
plied to the probe as shown
in Fig. 2, make a series of
calibrated settings with the
power supply at one-volt in-
tervals and apply dry
transfer numbers under R8
in the appropriate locations
where the audio transition
just occurs. Finish with a
light coat of acrylic spray
for protection, and you're
in business with one of the
handiest ever accessories
for your workbench.l



SCR 4000

@ 35W typ. Oufput

® Low Noise/Wide Dynamic
Range 8 Pole Fitr. Front End
for Excellent Sensitivity &
Rejection of IM’s & Spuri-
ous Responses.

ter Functions! ;

® Uitra-High Stablmy Tl‘ansmlﬂer
® Sensitivity: 03 uVv Crystal Oscillator/Oven.
Typ./12 dB SINAD @ Plus-All of the Many Other Fea-
® 12 Poles of Filtering | y ¢ ' tures Found in the SCR1000 VHF
-For Incredible Se- /8 ’ Repeater—Fyll Metering, Lighted
lectivity! > - 115dB Status Indicators/Control Push-
11508 @ + 25Kz |0 buttons, Btry. Pwr. input, AC
b Pwr. Supply, CW IDer, etc.,

3 < etc.

SCR1000 IS FCC TYPE ACCEPTED
for Commercial Services. ~

The SCR4000 UHF FM Repeater incorporates all of the many
desirable repeater control, test and operating features which
have been requested by our customers over the past several
years. It includes the latest ‘State of the Art’ transmitter and
receiver boards which were specifically designed for UHF
Repeater application. The rest of the unit is basically the
same as our tiied and proven SCR1000 VHF Repeater, which
has an excellent reputation for performance and reliability
throughout the world! Only the very finest quality 100% ‘Com-
mercial Grade’ designs & components are used throughout.

No cheap “Kit Type” Boards are used in any of our gear!

Of course, all af our Repeaters are available with a complete
line of options and accessories . .. such as: Full Autopatch/
Reverse Patch/Land-Line Control; Touch-Tone Control of
various repeater functions; “PL"-CTCSS; “Emergency Pwr.
I.D.", various Courtesy Tone and Timer units, etc. PLUS —the
finest Duplexers, Cabinets, Antennas, Cables, etc.

The SCR4000 and SCR1000 are sold factory direct or through
Foreign Sales Reps — at prices which are only about ¥ that of
the “big two™ names in 2-way radio! Get your order in A.S.A.P.!

COMMERCIAL MOBILE & BASE TRANSCEIVERS - For U.S. or Export Markets

(450 soon)
o6 channels
PCL250 25 W. ©0.35 uV Revr
Mobile Unit © 8 Pole Crystal Fitr
USUperlRugaed lioustn o Beautiful Audio - RX & TX
S.Oll:p‘/l p Tzli7 Asrcraft 4 e Very Reasonab e Price!
Atluminum!

L ’7-,«4 wes 7~w(a

“Professional Communications Lixe”

©136:174 MHz & 220-240 MHz

eVery attractive woodgrain

PCL300 30 W. Base Station housing

o Built-in AC Power Supp'y

e Front Panel S:atus Indicator
Lights

eOptional Revr. Scanning
Function Available

Write or cali for Data Sheels, prices, etc. ® Export orcess—Centact our internationai Dep!.

1055 W. Germantown Pk., Dept. S7 ® Norristown PA 19401 @ (215) 631-1710

-
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SAVE 10% ON LUNAR'S
TRANSVERTER MODULES

The Lunar line of modules allow a new concept
in VHF/UHF operations. Combining appropriate

modules allows you to construct
2 1
Wiz
Ja. 1 £
o g

a high performance system
signal work, contesting, or f
)\ o
&

suitable for EME and weak
local work. O The basic 5
system consistsofaDown v
Converter and an Up
Converter module
Adding the appropri-
ate Local Oscillator
module will putyou
on the desired
band. Improve-
ments to this
basic system
are accom-
plished by
adding ampli-
fiers to both
sides to attain
the desired per-
formance level
Tochangebands,
merely changing
the LO module
(and the bandpass
filter) will give you a .
new band with the
same basic specs. 00 Modules

are packaged in well-shielded enclosures. Inter-
connections between modules areaccomplished
using the SMA-type micro-

10% DISCOUNT ON ALL
LUNAR PRODUCTS
THROUGH JULY 31, 1980

wave connectors and appro-
priate coax. Power require-
ments are 24VDC, with a 12V
to 24V inverter module to be
available soon for those re-
quiring mobile operation
O Write for free descriptive
literature.

2785 Kurtz Street, Suite 10
San Diego, CA 92110
Telephone: (714) 299-9740
Telex: 181747

Louis N. Anciaux
WB6NMT
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Louis N. Anciaux, WB6NMT
stands behind every product he makes

at Lunar Electronics.

All Lunar products are designed and
manufactured under the direct super-
vision of Louis Anciaux, head of Lunar
Electronics. While Lunar maintains<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>