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ICOM Presents the

Minicom IC25A

Imagine..25watts/5 mem-

ories/2 scanner systems
ina2"Hx5%"Wx 7"D
2 meter transceiver!

A very small package with a 25 watt
punch, the IC-25A is a full featured FM
transceiver for the space conscizntious
operator. Nearly the same size as an zuto-
motive AM radio, the IC-25A will fit in
places usually considered impossible for a
one piece 2 meter transceiver. The IC-25A
is no lightweight when it comes o features:

® 5 memories. Store your fevorite fre-
quencies.

® Priority channel. Monitor your most
important frequency.

(Clip this actual phote out and try it in your car.’

5% inzhes wide

® 25 watts high/1 wat: battery saving
low power.

® Touchtone™ mic standard..no extra
cost...to work your favorite autopatch re-
peater.

e Full bar.d scan/programmable scan
(set your own limits)/memory scan....all
with automatic resu-ne after preset delay or
carrier drop.

e 2 VFO's with data t-ansfer standard.

® 2 tuning rates SKHz (A VFO) or 15
KHz (B VFQ).

® Nor/Rev switch for instant monitor-
ing of repeater inputs.

® Memory back up pewer supply option
holds memory waen attzched.
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5-STORE BUYING POWER in action!

YAESU
HAND HELD’s

2 METER
CALL FOR
SPECIAL
PRICES
70CM

FT-208R FT-708R

E'fn ALPHA

ALL ALPHA AMPLIFIERS ARE
IN STOCK FOR FAST DELIVERY
CALL FOR SPECIAL PRICES

MIRAGE B-1016
2 METER AMPLIFIER

160W OUTPUT,
g SSB, FM, CW.

Freq.range 14 4-148MHZ @ RF out:160W nom
(10W in) @ RF power in. 5-15W @ DC operating
pwr 13.8VDC @ 20-25A e Intermittent duty
cycle @ Built-in receiver pre-amp. Auto-

matic internal or external relay keying

$249.95

REGULAR
$279.95

KLM/TRI-EX

KLM KT-34A

4 element tri-bander

Regular $309

$389.95
KLM KT-34XA

6 element tri-bander

Regular
$469

$569.95
KLM 7.2-1 40M rotatable dipole.
Regular $199.95 Special $159.00
KLM 7.2-2 40M, 2 element beam.
Regular $349.95 Special $299:00

KLM 7.2-3 40M, 3 element beam.
Regulag $529.95 Special $4439.00

KLM 7.0-7.3 4A 40M, 4 element beam.
Regular $743.95 Special $629.00

144-148-13LB. 2M, 13 el.long boom.
Reguilar $89.95  Special $77.95

432-16LB 432MHz 16 el. long boom.
Regular $74.95  Special $60.70

144-150-16C, 2M, 16 el. Cir poi.
Regular $116.95 Special $93.55

420-450-18C 435 MHz 18 el. Cir pol.
Regular $69.95 Special $58.70

TRI-EX W51, 51 foot tower.
Regular $399.95 Special $829.95

W51 TOWER w/ KT-34A

$1099
W51 TOWER w/ KT-34XA

$1239

PRICES ARE FOB CALIFORNIA.

ON ANTENNAS & TOWERS

except for certain combinations. Please inquire.

ALL LISTED ANTENNAS/TOWERS IN STOCK..

KENWOOD
BIG FIVE

Cash in on our 5-Store buying
power. Most items in stock
for fast delivery.

CALL NOW!

TS-830S

.no wait.

» prione 800 s54.6046

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

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

MONDAY THROUGH SATURDAY
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES

master ('lmqqf
k - ‘

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp.

AEA*ALLIANCE - ALPHA - AMECO - AMPHENOL - ARRL - ASTRON
«AVANTI: BENCHER+ BERK-TEK-BIRD-B&AW:CALLBOOK-CDE
+COLLINS - CUBIC ‘CURTIS - CUSHCRAFT . DAIWA - DATONG

Prices. specifications. descriptions subject to change without notice

FREE SHIPMENT

ANAHEIM, CA 92801
2620 W. La Paima,

(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm

*LUNAR

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd.

« DENTRON * DRAKE + DX ENGINEERING - EIMAC - HUSTLER
*HY-GAIN - ICOM - ) W.MILLER + KENWOOD + KLM - LARSEN
« MICRO - LOG * MINI - PRODUCTS

« METZ - MFJ

(U.P.S. Brown)
CONTINENTAL U.S.A

BURLINGAME. CA 94010
999 Howard Ave., (4°5) 342-5757
5 miles south on 101 from S.F. Airport.

NYE + PALOMAR*ROBOT-ROHN - SHURE - SWAN

VAN NUYS, CA 91401
6265 Sepulveda Bivd,, (213) 988-2212
San Diego Fwy at Victory Bivd.

< MIRAGE *
« TELEX - TELREX+ TEMPO: TEN-TEC- TRISTAO
* YAESU and many moret

Calif residents please add sales tax
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INFO

Manuscripts

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

Editorial Offices:

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

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

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

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

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

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
label

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., a subsidiary
of Wayne Green, Inc., 80 Pine Street,
Peterborough NH 03458. Second class
postage paid at Peterborough NH
03458 and at additional mailing offices.
Entire contents copyright 1982, Wayne
Green, inc. All rights reserved. No part
of this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro-
film Edition—University Microfilm,
Ann Arbor MI 48106.
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When it comes to

AMATEUR
RADIO QSL’s...

it’s the
ONLY BOOK!

US or Foreign Listings

callbooks

Here they are! The latest editions. World-
famous Radio Amateur Catibooks, the
most respected and complete listing of
radio amateurs. Llists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.S.

Editlon features over 400,000 listings,
with over 70,000 changes from last
year., The Forelgn Edition has over

370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, avallable now.

Each  Shipping  Total

US Calibook $18.95 $3.05 $22.00
Foreign
Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shipping. illinols resldents add 5% sales tax.

== SPECIAL LIMITED OFFER!

/ t\\ Amateur Radio
Emblem Patch

only $2.50 postpaid

‘s

\
AMATEUR ubo‘

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

OROER TODAY!

RADIO AMATEUR I I L I(
ca 00 INC.

Oept. B

925 Sherwood Drive
Lake Bluff, IL 60044, USA
v 61
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R-X Noise Bridge

@ Learn the truth about
your antenna.

® Find its resonant
frequency.

@ Adjust it to your

operating frequency quickly
and easily.

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

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

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

|
| ——
The price is $59.95 in the U.S. and Canada

Add $3.00 Shipping/Handling.
California residents add sales tax.

Fully guaranteed by the originator
of the R-X Noise Bridge.

ORDER YOURS NOW!

Palomar

Engineers

Box 455, Escondido, CA. 92025
Phone: [714) 747-3343




Log of the Colorado Queen Electric Health via Negative lons
—wet, wild Field Day fun . . K3PUR 12 —combatting an invisible menace

WQOCX 52
CB to CW?

The Very, Very Best CW Filter?
— costs under ten bucks
WB4TYL, AG5C 56

i"’y 82 The True-Blue Keyer

—its speed readout doesn't lie
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—converting the Hy-Gain board
W1BG 18

Floating—12

Hands Across the Water Touch-Type CW
—CW lives on historic Cape Cod —with your TRS-80 K8TT 64
KA1D 38

CW —The Air Force Way

A Three-Piece CPO Mgtzter 72
—battery not included WB5WAF 46
TVRO: Georgia Style
—one man’s junk is
Coherent CW for VHF another man’s antenna
—will it work? W3QVC, VE3DPB 48 N8RK 96

Never Say Die—6, Social Events—72, RTTY Loop— 88, Ham Help—92, 116, New Products— 104, Reader
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NEVER SAY DIE

editorial by Wayne Green

DAYTON ’82

It isn't just the flea market
with over 500 small entrepre-
neurs selling out of their trucks,
campers, and cars. It isn’t the
nearly 200 exhibitors inside the
rambling Wampler's arena. It
isn't the 25,000 or so hams and
their families which descend
upon Dayton in April every year.
Pandemonium.

Whenever | hear about some
hamfest or a computer show
pulling 20,000, | think of what it
takes to handle the crowds at
Dayton and how many people
this really is all in one area. The
fields are packed with cars for a
half mile or so around the arena
area. The cavernous arena build-
ings are packed with people. No
matter how many there are in-
side, it seems as if the flea mar-
ket area outside is still so busy
that it is difficult to get around.

Dayton attracts average
hams from several nearby
states. But more than that, most
of the real “movers’ of the hob-
by...the hams who are doing
the building, the inventing, the
pioneering. . .come from every-
where in the country. These are

the hams who make amateur ra-
dio the incredible hobby that it
is.

Other hamfests may have
technical sessions, but these
are attended by merely interest-
ed amateurs. At Dayton, the at-
tendance of these tech sessions
is made up of the hams who are
doing things. Here, one gets to
say hello to the top DXers, the
DXpeditioners, the slow-scan
three-dimensional color experi-
menters, the packet switching
fanatics, and the spread-spec-
trum aficionados.

While several of the other
larger hamfests have gone to
rather great lengths to bring in
computer-oriented exhibitors,
Dayton has maintained a
straight ham approach which
has kept this field of ham activi-
ty at a relatively low profile. Yet
this year, when we counted the
exhibits, we found that about
15% of them were computer-ori-
ented. This is low, of course,
compared to the computer inter-
est in the ham world. Our most
recent survey of the 73 reader-
ship showed that the ownership
of microcomputers is up to 39%

VOLUNTEERS NEEDED

How would you like to be on the “inside” of a major ama-
teur radio contest? Here's your chance!

We're looking for volunteers to become members of the 73
Magazine Contest Committee. Anyone with an interestin con-
testing and a willingness to work hard is welcome. Committee
members will help with the following:

1. Contest rules and ethics.

2. Forms and correspondence.

3. Log checking and scoring.

4. Filling out and mailing awards.

Heading up the Contest Committee is Bill KE7C. Please
drop Bill a note (with SASE) and let him know where you can
help. Write to Bill Gosney KE7C, 73 Contest Committee, 2665
North Busby Road, Oak Harbor WA 98277.

We want you on the 73 Contest Team!
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now. in another year perhaps
50% of the readers will have mi-
crocomputers.

| tried to give a talk during the
hamfest, but the meeting
“room” was so terrible that |
gave up. The temperature was
well into the sleep zone and the
noise was such that someone
three feet away had trouble
hearing what was going on. The
area was just one part of a huge
building, with deafening noise
coming from all sides. | don't
think I'll try that again. I'll bet it
was 90° or more in the room,
with only enough seats for
about 70% of those who came
to hear me.

My tatks are generaily rather
low key, with some time re-
quired for the humor to come
through. | do speak about seri-
ous things, but I don't take many
of them seriously. And | don't do
well when | have to communi-
cate by yelling at people.

I'll no doubt continue to go to
Dayton, but only to say hello,
find out what's new, and get to-
gether with my friends in the in-
dustry.

HARRY, WHERE ARE YOU?

Missing for the first time in
years at Dayton was the flushed
cherubic face of Harry Dannals.
1, for one, am sorry to see good
old Harry go. And | have to admit
that | was darned upset when |
learned that the ARRL board
just plain outright dumped him.
Now what would it have cost
them to be nice about it and give
him a President Emeritus posi-
tion?

Dick Baldwin, also not visible
at Dayton, seems to have fallen
in the same black hole now oc-
cupied by Harry, but at least
with a face-saving title to make
it look better. That’s what they
did with John Huntoon when the

power politics at HQ dumped
him a few years ago. Anyone re-
member John?

You know, one of the sur-
prises | got when | went around
to visit some wealthy hams back
in 1960 had to do with Dick Bald-
win. I'd been fired by CQ as edi-
tor and had this crazy idea of
starting my own ham magazine.
| was hoping to find a ham with
enough money to get a new
magazine started. One chap |
visited said he thought the idea
was a good one, but that it was
too dependent upon just one
person: me. He was right about
that, of course. He also men-
tioned that Dick had been
around with a similar proposi-
tion a few days before.

| dropped Dick a note asking if
he might be interested in a joint
venture. He wrote back saying
no. Well, | went ahead without
any financing and Dick never
did. Oh, it was nip and tuck for
several years, particularly when
the ham business fell to pieces
after the 1963 ARRL proposal for
changing the licensing struc-
ture back to the 1930s form.
That's when we lost 85% of the
sales of ham gear in just one
year and all of the major manu-
facturers were forced out of the
industry.

The ten years after that of no
growth were hard ones for me
and 73. It wasn’'t until | managed
to sell the idea of FM and repeat-
ers that the industry (and 73)
turned around.

Harry, who had retired from
his job at Sperry in order to be
available for the General Man-
ager’s position, may have to un-
retire. | wonder what went wrong
for him? I'm told by the ARRL in-
siders that he performed the
most exhaustive campaign for
the job in history...at League
expense. Perhaps it was his bit-
ter opposition to having a wom-
an on the board. Well, no matter
... Harry is well out of the rat
race and the demands of the
ARRL presidency. | was worried
that the even greater pressures
of being General Manager might
be too much for him. Perhaps he
can relax now and add at least
twenty years to his life. This may
be the best thing that has hap-
pened to Harry in years.. .in-
stead of the disaster which it
first appears.

INSTANT LICENSES

At long last a solution to the
code exam has been effected.
Now it is no longer necessary
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40 W, 15 memories/offset recall, scan, priority, DTMF

TR-7850

Kenwood’s remarkable TR-7850 2-meter
FM mobile transceiver provides all the
features you could desire, including

a powerful 40 watts RF output. Fre-
quency selection is easier than ever, and
the rig incorporates new memory devel-
opments for repeater shift, priority, and
scan, and includes a built-in autopatch
touch-pad (DTMF) encoder. A 25-watt
output version, the TR-7800, is also
available.

« Powerful 40 watts power output
Selectable high or low power operation
High 40-watt output provides reliable
signal for wide area coverage.

.

15 multifunction memory channels,
easily selectable with a rotary control
M1-M13...memorize frequency and offset
(+600 kHz or simplex). M14 ... memorize
transmit and receive frequencies indepen
dently for nonstandard offset.
MO...priority channel. with simplex,
+600 kHz. or nonstandard offset
operation.

Internal battery backup for all memories
All memory channels (including transmit
offset) are retained when four AA NiCd
batteries (not Kenwood supplied) are
installed in battery holder inside TR-7850.
Batteries are automatically charged while
transceiver is connected to 12-VDC source.

Extended frequency coverage
143.900-148.995 MHz. in switchable
5-kHz or 10-kHz steps.

touca-pad

¢ Priority alert
MO memory is priority channel. “Beep”
alerts operator when signal appears on
priority channel. Operation can be
switched immediately to priority channel
with the push of a switch.

Built-in autopatch touch-pad (DTMF)

encoder

Front-panel touch pad generates all 12

telephone-compatible dual tones in

transmit mode. plus four additional DTMF

signaling tones (with simultaneous push
of REV switch)

Front-panel keyboard

For frequency selection. transmit offset
selection. memory programming. scan
control. and selection of autopatch
encoder tones.

Autoscan

Entire band (5-kHz or 10-kHz steps) and
memories. Automatically locks on busy
channel: scan resumes automatically after
several seconds. unless CLEAR or mic
PTT button is pressed to cancel scan

- Repeater reverse switch
Handy for checking signals on the input
of a repeater or for determining if
a repeater is "upside down.”

» Separate digital readouts
To display frequency (both receive and
transmit) and memory channel.

» LED bar meter
For monitoring received signal level and
RF output.

* LED indicators
To show: +600 kHz. simplex. or -600 kHz
transmitter offset: BUSY channel; ON AIR

* TONE switch
To actuate subaudible tone module (not
Kenwood-supplied).

.

Compact size
Depth is reduced substantially.

« Mobile mounting bracket
With quick-release levers.

More information on the TR-7850 is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street. Compton
California 90220.

KENWOOD

... pacesetter in amateur radio

Up/down manual scan

Entire band (5-kHz or 10-kHz steps) and
memories. with UP/DOWN microphone
(standard)

Matching accessory for fixed-station

operation:

« KPS-12 fixed-station power supply for
TR-7850

Other accessories not shown:

« KPS-7 fixed-station power supply for
TR-7800

* SP-40 compact mobile speaker

Specifications and prices are subject to change without notice or wbligation
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for anyone to bother to learn
even one single character of the
Morse code to get a ham li-
cense. The solution to the code
problem is so simple I'm
amazed that no one ever
thought of it before. Once you
get the concept, you see that we
no longer have to argue about
the code.

At Dayton someone was sell-
ing a cassette with the FCC
code test on it. With today’s
miniature cassette recorders it
is a snap to have one in your
pocket and record the tests as
they are being given. Well,
someone did this and was sell-
ing the tapes at Dayton. Once
you have that all you have to do
is get someone to translate it for
you, memorize the short text,
and present yourself for the test.

The FCC is so underpowered
these days that they really don’t
have the personnel to devise a
lot of ditferent tests. I'll bet that
at best they have maybe two for
Morse code, if that many. There
are no indications that the Com-
mission is going to get more
money from Congress, so it is
unlikely that there will be much
doing in the way of changes.

S0, by the time you put the
Bash books together with a cas-
sette of the code test, you have
a ham license that anyone who
can read and write can get. No
more is there a need for that te-
dious learning of the code. No
more struggling with theory or
the rules. Bash gives you the an-
swers to the written exam and
the code cassette solves that
problem.

Who will be the first Extra to
get licensed with no ham knowl-
edge whatever? Or perhaps |
should ask, who was the first?

As a humorous side note: the
FCC recently was handed a
code test exam which was
100% perfect. Well, perhaps al-
most perfect. You see the an-
swers were perfect for the other
test. . .not the one given.

WE NEED KIDS

With all due respect to Bash
and his one-day blitz cram
courses, at $175 for one day it is
unlikely that we are going to get
many kids into the hobby via
this mercenary system.

Now, | have the greatest ad-
miration for Bash and his bid to
outdo Don Miller in making
money out of amateur radio. I'm
sure he will find no shortage of
well-to-do hams who want to get
a higher license without having

inappropriate and outmoded.”

FCC DELETES 97.71 AND 97.74

“Unenforceable, burdensome and unnecessary” is how the
FCC described 97.74, a rule requiring amateurs “to provide for
measuring the station’s emitted carrier frequency and to es-
tablish procedures for independently checking it regularly.”
In their April 1 meeting, the commissioners voted to delete
97.74 and 97.71, a rule which required transmitters operating
below 144 MHz to have adequately-filtered plate power sup-
plies. In deleting 97.71, the Commission said “the rule itself is

to learn one bit of theory. Just
ten of his weekend sessions a
year should net him around
$150,000. One really has to ad-
mire that, no matter what the
consequences to the hobby.

His system is simple and it
works. He sits you down for a
full day of memorizing the
answers to the questions. He
has you write down the answers
you are going to need the follow-
ing day on the exam. . .write
‘em two or three times to make
sure they are well-established in
your short-term memory. As an
aspiring General or Advanced,
you can’t lose. Nelther can Bash.

All this has absolutely noth-
ing to do with the major crisis in
amateur radio: the need for new
hams. Novices...teenagers.
We already have all of the old
men we need in amateur radio—
now what we need is to see
about 100,000 new Novices per
year to get our rusty old hobby
jumping again. That would spur
technical developments and
building (kids really love to
build) and get some life into
things.

What has your club done to
get a ham group started in the

local high school? If we don't
even give the kids a chance to be
exposed to amateur radio, we
have no gripe when they turn to
drugs, drinking, getting into car
accidents, malicious destruc-
tion, spray painting everything
in sight, and getting alt of your
girls pregnant. At least give
them an alternative!

NAVASSA TIME

The May 3rd issue of Time
had a nice article on the recent
hamming of Navassa Island. As
one of the few persistent
(stupid) enough to go there
twice, | read the item with more
than average interest.

The first trip, in 1958
(KC4AF. . .a call now held by a
chap in Alabama), saw six of us
chartering a motor-sailer in
Nassau and making our way
down the Bahamas to Haiti
through a heavy storm. We just
barely missed crashing on areef
when we got to Haiti before
dawn. It was a hell of a trip and
we found ourselves about 50
miles off course by the time we

Continued on page 118

Western Electric
MONTGOMERY WORKS

AMATEUR RADIO CLUB
AURORA, ILLINOIS
€0307

The natural theme of the Western Electric Montgomery Works
club station comes from the plant’s location on the Fox River. Built
on the site of a former amusement park, the factory is in a wooded
setting and sports a year-round duck population. The card’s bright
colors are sure to catch the eye of the operator on the other end.




Entirely professional level!

- You'll find the difference the more you use it.

Receiver, NRD-515

SPECIFICATIONS
Receiving frequency range

Receiving modes
Receiving system

Sensitlvity ($/N 10dB
1.6 to 30MH2
100 to 1600k Hz

Selectivity

Stability:
Power requirements

Dimensions and Weight

Preset memory (Option)
Frequency stability

Image rejection ratio
IF rejection ratio
Input impedance
AF outpuls
Speaker output
Record/line output

e For more information please contact to;

[URE) Japan

Since 1915

AUSTRALIA: NS W

GERMAN Hannover

ITALY: Mianese- TECHN

EMONA ELECTRONICS PTY LTD. Phone: 398-6378 S

victoria—VICOM IMPORTS PTY LTD. Phone (03) 62 6931 UK
FINLANO: Kotka—VISI RADIO
FRANCE: Paris—SOCIETE
CANAOA: Vancouver —GRLIE':{V‘F&OD TRADINGCO.. LTD. Phone. 604 984 040
OVENT, ITALIA. SRL Phone

Best for 59 Transmitter, NSD-515

100kH2 to 30MHz continuous
(30 bands)
USB/LSB/CW/RTTY/AM

Up conversion type
Double superheterodyne
First IF: 70.455MH2
CW/SsB  AM

0.54v 2nV

2uV 6uv

6kH2/2 4kH2/0 6kHz/0.3kHz
(*Option) 3 3
Within 50Hz/one hour

AC 100/117/220/240V,50

Highest grade all-wave receiver
60Hz, 50VA
340mm(W)x140mm(H}x

300mm(D); Approx. 7.5kg SPECIFICATIONS

2 Rated output power

4ch
Less than SOHz per hour after Frequency range
warming up
70d8 or more
70dB or more
60 to 76 ohms. unbalanced

100W NSD-515 (50W 2BMHz band)
1.8MHz 2 OMH2/3 SMHz-4 OMH2/

7 OMHz 7. 3MH2 14 OMHz-14 35MH2z/

21 OMHz 21.45MH2'28 OMHz-29 OMHz
29 OMHz2-29.7MHz Optional new bands
approved by WARC 79

10.1MH2-10 15MH2/18 068MHz

TW or more (4 ohms) 18.168MH2/24 B3MHz-24 99 MHz/
1MW or more (600 ohms) Mode of emission A3J(USBLSB) A1 (CW) FI(RTTY)

MAIN OFFICE : Mori 8uilding Fifth. 17-1, Toranomon 1-¢ . Minato-ku,

Tokyo 105, Japan Cable Address: JAPANRADIO TOKYO
Phone: (03) 591-3451 Telex: 0222-3068

U.S.A. LIAISON OFFICE: T Hayashi.

120 East 56th Street, New York, New York 10022

Phone: 212-355-1180 Telex: 230-645636 JAPANRADIO NYK
e ——— e e—

WITZERLAMD: SEICOM AG Phone. 064 515566
Derbystire-LOWE ELECTRONICS, LTD. Phone: 0629-2430
U.S.A.: N.J —GILFER ASSOCIATES, INC. Phone. 2013917887

Omio— UNIVERSAL AMATEUR RADIO. INC. Phone. (614) 866.4267

NEW ZEALANO: Dunedin--RADIO ENGINEERING LTD  Phone 51-075

Radio Co., Lid

OY _Telex: 53260 VISI SF
G E S. (GENERAL ELECTRONIC SERVICES) Phone: (1) 345 35 92
/ 4

& CO. Phone. (0511) 352 111}
023283089
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TR7A Transceiver

* CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides O to 1.5 MHz
receive plus transmit coverage of 1.8 to 30 MHz. for future
Amateur bands. MARS. Embassy, Government or Commerciai
frequencies (proper authorization required).

¢ Full Passband Tuning (PBT) enhances use of high rejection
8-pole crystal filters.

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9
kHz a-m selectivity are standard, plus provisions for two
additional filters. These 8-pole crystal filters in conjunction
with careful mechanical/ electrical design result in realizable
ultimate rejection in excess of 100 dB.

New! The very effective NB7 Noise Blanker is now standard.
New! Built in lightning protection avoids damage to solid-state
components from lightning induced transients.

New! Mic audio available on rear panel to facilitate phone patch
connection.

° State-of-the-art design combining solid-state PA,
up-conversion, high-level double balanced 1st mixer and
frequency synthesis provided a no tune-up, broadband, high
dynamic range transceiver.

““-;‘mate team.,, the
DrakeiTwins'

ﬁ7A
nd the uI “‘

R7A Receiver

* CONTINUOUS NO COMPROMISE O to 30 MHz
frequency coverage.

* Full passband tuning (PBT).

New! NB7A Noise Blanker supplied as standard.

° State-of-the-Art features of the TR7A, plus added
flexibility with a low noise 10 dB rf amplifier.

New! Standard ultimate selectivity choices include the
supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and
9 kHz a-m selectivity. Capability for three accessory
crystal filters plus the two supplied. including 300 Hz,
1.8 KHz. 4 kHz, and 6 kHz. The 4 KHz filter, when used
with the R7A’s Synchro-Phase a-m detector, provides
a-m reception with greater frequency response within a
narrower bandwidth than conventional a-m detection,

and sideband selection to minimize interference potential.
* Front panel pushbutton control of rf preamp, a-m/ssb
detector, speaker ON/OFF switch, i-f notch filter,
reference-derived calibrator signal, three agc release
times (plus AGC OFF), integral 150 MHz frequency
counter /digital readout for external use, and Receiver
Incremental Tuning (RIT).
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COMING SOON:
RV75 Synthesized VFO
featuring the Drake “VRTO”

« Frequency Synthesized for crystai-controlied

stability = VRTO (Variable Rate Tuning Oscillator®)

adjusts tuning rate as function of tuning speed.

« Resolution to 10 Hz * Three programmable fixed

frequencies for MARS. etc. * Split or Transcelve
operation with main transceiver PTO or RV75

With the new TR5
versatility and value are spelled D-R-A-K-E... |

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TRS's
greater than O dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
mixer. Drake was the first to bring this technology to the Amateur market with a
high-level mixer in the TR7.

When you purchase a TRS, or any Drake product. you acquire a product of the latest

EL' ABLE production techniques. which provide reliable performance.
Yet with a product as sophisticated as one of today's transceivers, after-sales
SERV|CE service is a must. Ask any Drake owner, Our Customer Service Department has a
reputation second to none.

Drake Is the only Amateur Radio manufacturer who offers a full complement of
; accessories to satisfy almost every desire the HF Amateur may have. This wide
ACCESSOR'ES selection allows any operator to assemble a station which meets his needs, and
i assures compatible interfacing and styling instead of a desk full of equipment with
a variety of styling and poor operation as a system.

lLow A"T Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP
input) and a decent antenna will do the trick. This rugged self-contained amplifier /

AMPL'F'ER power supply will put the TRS on an even footing with the best of them.

The TRS and all Drake Transceivers, are backed by the best in engineering. The TRS
is the result of an extensive engineering effort, combining proven past techniques
ENG'NEER'NG and ideas with new state of the art concepts.
As a result. the TR5 will not be superceded by a new model every six months. It
represents a true radio communications value that will provide many years of
operating enjoyment.
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Log of the Colorado Queen

F. Dale Williams K3PUR
5592 S. Moore Street
Littleton CO 80127

Spring, as reflected in
the short-lived green
sheen of the foothills, was
well settled in the Rocky
Mountains when the mem-
bers of a Denver area ama-
teur radio club gathered to
discuss the 1978 Field Day
activities. The interests of
the club had varied over the
years, but the recent in-
creased appeal of contest-
ing and the technical anten-
na expertise promised in the

— wet, wild Field Day fun

form of a full-size 40-meter
beam to help fill in the prop-
agation holes in 10-20 me-
ters convinced the member-
ship to go all out for top
spot in the Field Day results.

Without debating the
good and bad points of Field
Day, suffice it to say that
participation can be divided
into two broad classifica-
tions —high key and low
key. Those groups scoring
high obviously are in the
high-key category which de-
scribes the organization,
planning, and pressure re-
quired. The pursuit of a hob-
by is supposed to be fun and
the belief that a sense of

personal accomplishment
could be achieved without
the peer pressures for maxi-
mum contacts led to the
breakaway, following the
1978 Field Day activities, of
five members of the club
who subsequently formed
“the crew.”

When the crew, consist-
ing of Al NOQAUS, Pete
N6EBC (ex-WD@BJY), Gary
WDQGGL, Glen WDQFEO,
and Dave WB8KYP, meets,
they have only two goals:
having fun and planning
technical projects which
some people say can’t be
done. It was this attitude
that prevailed at the first

The crew and the Colorado Queen preparing to begin the weekend operations.
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meeting of the group where
plans were formed to con-
struct a floating all-band sta-
tion. Once the concept was
agreed upon, it became ob-
vious that this vessel would
require a name befitting its
heritage. Since NQAUS had a
thing for the African Queen,
having seen the movie more
times than he could remem-
ber, it wasn’t long before the
group came up with some
apropos phonetics and a
name: CQ, the Colorado
Queen

During the winter, plans
for a 1979 summer launch-
ing were made with reckless
abandon and much beer.
Chatfield Reservoir, south of
Denver, at an elevation of
5432 feet, was chosen as the
site of operations and
WDOQFEO offered the use of
his 10-man white-water rub-
ber raft as the ship of desti-
ny. As might be expected,
the selection of a suitable
antenna and how to mount
it to a rubber raft were the
biggest problems. The final
solution involved a 14AVQ
all-band vertical, owned by
WDQFEO, and a floating
platform. A hollow steel
pipe and flange were at-
tached to the center of a
large diameter circular sec-
tion of plywood through
which a hole had been
drilled in the center. Three
900 x 16 truck inner tubes
were mounted under the
platform to provide flota-
tion and stability; three out-
riggers, emanating from the
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WBB8KYP readies the triband beam for a little more height.

platform and made from 2 x
4 x 12s, supplied guy points
for the vertical which was
attached to the pipe. A long
cable connected to and ex-
tending through the center
of the pipe into the water
served as system ground.
Support framework for the
equipment and personal
gear was ably constructed
through the experience of
WDOFEO and the crew’s la-
bor

Now consider, for a mo-
ment, a 14-foot rubber raft
powered by a 3.5-horsepow-
er motor towing the antenna
platform just described with
the vertical via a 30-foot
rope. While underway, the
floating antenna platform
maintains its distance, but
when the raft is stationary,
the weight of the rope and
coax connecting the rig on
the raft to the antenna tend
to draw the platform closer
as the cable sinks into the
water. A number of four-
inch styrofoam balls, with a
hole cut through the center

for the coax, solved this
problem and prepared the
Queen for her August 18th
inaugural voyage.

With a Yaesu FT-101EE
powered by two paralleled
lead-acid batteries, various
2-meter hand-helds, assort-
ed swr meters, and other
gear on board and an appro-
priate christening with white
lightning, the historical
launching of the first mile-
high freshwater mobile took
place amidst the curious
gazes of swimmers, boaters,
and sunbathers. During the
weekend of operation,
many contacts were made,
lots of time was spent rag-
chewing as opposed to ex-
changing callsign, signal
strength, contest number
and best wishes, and most
important of all, a fun time
was had by all, including
WB8KYP who towed a
stranded cabin cruiser back
to shore with his “shuttle ca-
noe” and paddle power. The
only casualties, other than
operator sunburn, on this

The backup Kenwood, unloaded by WDQFEOQO, prowded
flawless operation.

first voyage were a water-
logged 2-meter hand-held
and damp finals in the FT-
101EE

It is a wellknown fact
that the higher the antenna,
the better the communica-
tions. Theretore, Green
Mountain Reservoir, at an
elevation of 8200 feet, was
chosen by the crew for the
19890 launching of the Colo-
rado Queen. Besides that,
WDQFEO offered the use of

the family cabin for a week-

end of revelry. The same ba-
sic raft and antenna plat-
form were used with some
extra framing and plywood
floor added to the raft for ri-
gidity and the addition of
equipment boxes to pre-
clude some of the water

problems encountered the
previous year

After a successful launch-
ing and an uneventful morn-
ing of operation, the crew
was languishing on the deck,
contemplating the relative
merits of Coors beer, better
known as Colorado Kool-
Aid, when the capricious
mountain weather made
one of its abrupt changes. In
less time than it takes to
QRX, the sun disappeared
and 70-mile-per-hour winds
whipped the surface of the
water into a rough pattern
of whitecaps. Since the clos-
est land was in the form of
an island, the crew cranked
up the 3.5 pony-power en-
gine and headed the Queen
for the leeward side. The
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bamboo mast supporting
WDOFEQ’s 2-meter beam
split with a resounding crack
and the antenna was fished
out of the drink by means of
the still attached coax.
When the island was fi-
nally reached, everyone dis-
embarked to attempt to find
some shelter. It was a short
time later when it was dis-
covered that no one had
dropped anchor or tied up
the raft, which was now
making good time away
from the island. Luckily, the
shuttle canoe was still on
the shore and the chase be-
gan. In the ensuing recovery,
to add insult to injury,
WDQ@FEQ's ten-gallon hat
was blown into the water
where it promptly sank be-
neath the waves. Repeated
efforts to recover this well-
worn relic were all in vain,
although WBBKYP swears
he saw a catfish wearing
something similar as it
jumped in front of the raft.
No sooner was the raft se-
cured back at the island
than some crew members
decided that the original
cargo of three cases of beer
was fast being depleted and
some suntan lotion to
soothe the morning’s ultra-
violet onslaught was in or-
der. What is it they say
about discretion being the
better part of valor? Any-
way, WDQGGCL and
WBBKYP volunteered to
take the canoe and attempt
to refurbish the supplies. In
an adventure about which
the residents along the
shoreline still chuckle, these
two stalwarts paddled and
bailed their way to the far
shore, in the only vessel on
the water, oblivious to the
binocular-equipped audi-
ence watching from the
many windows on land. Re-
portedly, the trip back to the
island after obtaining the
necessary replenishments
was much easier with the
wind at the rear. Sunday
dawned bright and clear,
providing a fine atmosphere
for the conclusion of that
year's freshwater operation
with only a Yaesu 2-meter
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rig sustaining water damage
and WB8KYP once again
coming to the rescue of a
stranded cabin cruiser, but
this time he was prepared (?)
with a 1.7-horsepower Nep-
tune engine mounted on his
shuttle canoe.

By 1981, the crew was
looking for bigger and better
challenges to conquer with
the Colorado Queen and
had made the operation an
annual event taking place
the weekend following the
July 4th holidays. Commen-
surate with the arrival of
spring, the crew, minus
N6EBC who had been trans-
ferred to California, gath-
ered to begin construction
of the latest version of the
Colorado Queen.

Over the winter months a
new design for the antenna
platform had evolved, made
necessary by the decision to
use WB8BKYP's TH-3)r. tri-
band beam. WDQFEO had

managed to find a small
boat dock which had four
50-gallon drums attached
underneath for flotation and
steel-rimmed wheels mount-
ed on the sides for easy wa-
ter entry and exit. Six 900 x
16 truck inner tubes were
added for stability and two 2
x 4s for attaching the float-
ing dock to the framework
of the raft. Three holes
drilled at the center of the
dock allowed the mounting
of a steel tower section
which was guyed to the four
corners of the dock super-
structure. The mast was
then slipped through the
tower pipe and the triband
beam mounted on top.
Enough mast was used to al-
low the antenna to be raised
between six and fifteen feet
and still offer the capability
of armstrong rotation.

The first test of this water
mobile antenna barge al-
most drowned two of the

WDQGGL relaxes as the sun tries to burn off the early morn-
ing mountain mist.

crew due to its top-heavy at-
titude. Subsequently, an ex-
ercise with a local firm’s
Computer Aided Design
equipment showed that a
180-pound counterweight
suspended nine feet below
the water line would stabil-
ize the platform. Oh, the
wonders of modern technol-
ogy. The counterweight was
constructed and made ad-
justable so that it could be
raised when approaching
the shore or lowered to 14
feet for windy conditions.

As the weekend of July
11-12 drew closer, construc-
tion activity intensified
Boxes to hold the lead-acid
batteries were built, a brack-
et assembly to provide
mounting of the 14AVQ to
the raft frame for 40- and
80-meter operation was
completed, and white paint
flowed freely.

By the time launch day
1981 arrived, the crew had
put in at least 480 man hours
in labor alone. The arrival in
Denver of N6EBC a few days
prior to the weekend sig-
nalled the imminent pack-
up and departure of the
crew for the mountains. As-
sembly of all the miscellane-
ous parts, all prepared and
marked beforehand, took
about two hours on Friday.

Meanwhile, N6EBC had
brought along some Santa
Maria beans from California
which he put in a borrowed
enamel pot, then adding
some ““miscellaneous condi-
ments” before placing them
on the gas-modified wood-
stove to cook. | have been
known to prepare some
pretty bad-looking vittles,
but | have never seen any-
thing eat the enamel off the
inside of the pot like those
beans did. Thank goodness
the sirloin roasts with the se-
cret flavoring, barbecued
over an open oak fire, were
really good.

Bright and early Saturday
morning, the rigs and equip-
ment were loaded into the
raft and hooked up and the
third annual launching of
the Colorado Queen be-
came history —or so it was



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 astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

Li COMMUNICATIONS SPECIALISTS ' comsnec

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021
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SS-32 $29.95, TS-32 $59.95




supposed to be. Output
power from the Yaesu FT-
101B was almost nil and the
LEDs on the front of the
Icom 2-meter rig would not
even glimmer. Power con-
nections were checked and
rigs exchanged without suc-
cess. Finally someone got
the bright idea of measuring
the voltage of the batteries.
Eureka, a brand new heavy-
duty battery had a shorted
cell and was pulling the par-
allel battery combination
down to about 8.5 volts. The
extra drain on the good bat-
tery limited current capacity
for the day’s operation, even
after the bad battery was re-
placed

Late Saturday afternoon
some clouds moved in and
the wind picked up, causing
a slightly earlier than usual
beaching of the Queen for
the first day. A Kenwood
TS-520S was put in service
Sunday morning but the skip
was not too long, with most
of the QSOs originating-out
of the eighth call area.

From the operating position, N6EBC and NQAUS divide their
activities between testing 807s and logging contacts.

Shortly before noon on Sun-
day, the clouds and wind re-
turned from the opposite di-
rection and the smell of
ozone in the atmosphere in-
dicated a high level of static
electricity. As WDQFEO
guided the floating station
into the dock, the static
build-up became so bad that
a humming and discharge
clicking were clearly audi-

ble, but the antennas were
grounded and the equip-
ment was removed without
incident. Despite these tech-
nical problems, poor band
conditions, high wakes from
power boats pulling water
skiers (which made the tri-
band elements flap through
a three-foot arc), and the
many visitors that WB8KYP
shuttled back and forth in

his canoe, the two days of
freshwater mobile opera-
tion, gourmet food, and 14
cases of beer made for an
unsurpassed weekend of
camaraderie and enjoy-
ment.

What will the crew do for
an encore? Well, plans are
already underway for the
construction of a motorized
dock large enough for the
TH-3)r. at 30 feet, the
14AVQ vertical, a 2-meter
mast and five-eighths
groundplane, a gasoline
generator, a Model 35 Tele-
type, three operating posi-
tions, and many creature
comforts. When not in use,
the dock will serve its nor-
mal purpose.

If you didn't manage to
get your call letters entered
into the log of the Colorado
Queen for 1981, you missed
the opportunity of receiving
a fine 8 x 10 color picture
QSL card. Mark your calen-
dar now for July 10-11, 1982
—the crew will be listening
for you. B

* B E C * Bullet Electronics Corp. P.O. Box 401244E Garland, TX. 75040 (214) 278-3553
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THE PRESIDENT SAYS: “HOGWASH!!”

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the
units were worth several hundred dollars each. He pointed out the engineering, high quality
construction and state-of-the-art integrated design in support of his position. The President
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck
loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY!
We have a large quantity, but the supply won't last long. The only thing we ask is please read

the ordering rules.

QUALITY DOUBLE SIDED GLASS BOARD

REGULATOR ASSEMBLY

(part of unit)

. Mail check or MO for $62.50 + $5.00 for shipping or phone (214) 278-3553
to charge VISA/MC or COD order. (UPS COD only, add $2.50 COD tee)

ORDERING RULES

. Texas residents include 5% sales tax.

. Orders for this unit will be shipped within 48 HOURS or we pay the freight!

(weekends or holidays excluded)

. ONE TIME OFFER! LIMIT TWO (2) SUPPLIES PER CUSTOMER.

16 73 Magazine ¢ July, 1982

COMPLETE UNIT
(as you receive it)

L

- 62.50

Plus Freight

21 Ibs.
6 x 5% x 12

3 OUTPUTS

12V@ B8A
5V @ 10A

(12A Int.)

12v@ 5A
INPUT 105 - 125VAC

* UNIT IS COMPLETELY ASSEMBLED!

» Fused primary and DC sections

* HUGE SHIELDED TRANSFORMER

® 2% Load & Line Regulation

» Low Ripple {

¢ Short Circuit Protection

* Overvoltage Protection on all three
outputs

» 25A Bridge Rectitier

* Over 60,000 mtd of filters

100mv)

* High Efticiency Switching Regulator

reduces heatsink area
» Schematics and service gulde included
¢ Thermal Shutdown
o Statis LED's (3)



SELECT YOUR
FAVORITE FEATURE

Yes, the CT2100 has the features you want — and built-in, too! The CT2100 has been designed
by the RTTY people at HAL for optimum operator convenience. No “hidden” keyboard con-
trols to remember — it’s all on the front panel, arranged for serious operators. Why settle for a
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

e Send or receive ASCII, Baudot, or Morse code
@ RTTY and Morse demodulators are built-in

o RTTY speeds of 45, 50, 74, 100, 110, 300, 600, and 1200 baud —
ASCII or Baudot

o Four RTTY modems: “high tones”, “low tones”,
“103 Modem tones”, and “202 Modem tones”
® Three shifts for high and low tones (170, 425, and 850 Hz)
o Crystal-synthesized transmit tones
e Send and receive Morse code at 1 to 100 wpm
e Characters displayed on 24 line screen
@ Choose either 36 or 72 characters per line
e 2 pages of 72 character lines or 4 pages of 36 character lines
e Split-screen for pretyping transmit text
e Audio, current loop, or RS232 data 1/0
o Printers available for hard-copy of all 3 codes
@ On-screen RTTY tuning bar plus LED indicators
e ALL ASCII control characters; half or full duplex

e Brag-tape storage of 8-256 character messages in
MSG2100 EPROM option

e Two programmable HERE IS messages

Write or call for more details. See the CT2100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP. ..:

BOX 365
URBANA, ILLINOIS 61801 217-367-7373

.~ See List ol Advertisers on page 114 73 Magazine e July,1982 17



CB to CW?

— converting the Hy-Gain board

Photos by W1GSL

Operator’s view of the transceiver. Note the insulating washers around the key and phone jacks. The internal dc power
ground is floated from the cabinet to permit use of an external supply of either polarity. Front panel is 7 X 4”.
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Penn Clower W1BG
459 Lowell Street
Andover MA 01810

f you're one of the thou-

sands of hams who
bought one of those Hy-
Gain CB set printed circuit
boards for a song when they
appeared on the surplus
market, then this may be
the article you’ve been
waiting for. Described here
is a neat little ten-meter
CW rig that boasts a feature
you won't get in the stan-
dard HF transceiver: full
break-in. The rig is built
around the Hy-Gain board
and is inexpensive to dupli-
cate. You don’t have to buy
any new crystals or exotic
ICs; in fact, the design
philosophy has been to add
nothing which couldn’t be
found at the local Radio
Shack outlet. If your junk
box contains a few old tran-
sistor radios and a twelve-
volt power source, you
shouldn’t have to buy any-
thing at all

Before getting into the
actual conversion steps,
let's review what we have
and where we’re taking it.
The circuit boards on the
surplus market were des-
tined to go into a whole
family of Hy-Gain sets
(models 2679, 2680, 2681,
and 2683, at least). The re-
ceiver is a dual-conversion
superhet with i-fs at 10.7
and .455 MHz. The trans-
mitter is AM with an output
between 3.5 and 6 Watts de-
pending on individual tran-
sistor characteristics and
the supply voltage. The
heart of the frequency-de-
termining scheme is a PLL-
02A phase-locked loop
chip, and it is possible to
put the rig on ten meters by
rearranging the wiring of
the channel selector switch
and modifying some of the
other loop components.
The theory behind the

means of changing the fre-
quency coverage is de-
scribed in my earlier article
("CB to 10,” 73 Magazine,
September, 1980) in more
detail than | will go into
here. | strongly suggest that
you get and study that ear-
lier article along with a cir-
cuit diagram of the board
(I use the Sams Photofact
folder covering the Hy-Gain
model 2679A) before you
start this project. The modi-
fications aren’t difficult,
but | won’t repeat here
large sections of the earlier
article. The modifications
described here are given in
three stages. First, the basic
conversion to CW on ten
meters: the frequency
change, the bfo, fine tuning,
and putting the transmitter
on CW. Second are some
convenience features: side-
tone oscillator, detector
modifications, rf/i-f gain
control, transmitter fre-
quency offset, and an ac-
tive audio filter. The final
stage is the modification to
give full break-in. There are
a lot of circuit changes in-
volved in the complete con-
version and | strongly sug-
gest that you make and try
them out one at a time.
Troubleshooting a problem
can be fairly easy when you
know that it must be due to
those last five wires you
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Fig. 3. Tripler schematic diagram.
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filter.

moved. A lot more time and
test equipment will be
needed if the set is silent
and the cause could lurk in
any of a half dozen modi-
fied areas. There are a lot of
circuit changes involved in
the complete conversion
but most can be made and
tested a few at a time

A complete “road map”
of the conversion is shown
in Fig. 16 where a block dia-
gram of the transceiver
shows how the various
steps fit into the big picture.
For a starting point, it is as-
sumed that your board is
checked out and working as
designed on 11 meters.

Several last precautions
are in order before getting
down to circuit details. Hy-
Gain made a lot of these
boards in many different

10oF

~6 TURNS
270F

2N2222

29 pF
CAPACITOR

Modifications to increase bandwidth of low-pass

varieties. Many have open
areas on the circuit board
which when filled with
components add features
like the i-f noise blanker.
Don’t worry too much
about the missing com-
ponents, but if you are
given a choice, take the
board with the most parts in
it.

There are two different
audio amplifier ICs in the
sets | have seen: the pin-out
and circuit are different, so
you should watch out for
that. Some boards were
made to have the channel
switch solder directly to the
board, while others had
posts for wire leads —this is
a minor matter, but some-
thing you may have to al-
low for.

There is one crucial dif-

TUNED CIRCUITS ARE
MODIFIED 10.7MHz IF
TRANSFORMERS:

ORIGINAL

TO BASE
OF Q102 10 TURNS
600F
2-TURN LINK

MODIFIED ~ 6 TURNS
CAPACITOR A4S NOTED
TURN LINK

RESONANT AT 35MHz
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Interior view. Note the tripler board and the active filter
board mounted upright from the main circuit board. Also
shown is the method of mounting the speaker inside the top
cover.

ference between the boards
presently available—the
PLL IC sometimes has 16
leads and sometimes has
18. The 16-pin packages
may have one of several
type numbers, but all are
similar to the PLL-02A and
can be converted as de-
scribed in this (and the ear-
lier) article. The 18-pin PLL
IC is a dead end. These
boards were destined to go
in the Hy-Gain 16, a uP-con-

1

Q109 I 2.2k

R
3.3x

R
10.695

L—1II—~

Issn 1

F
CONNECT TO Q106 EMITTER
INSTEAD OF QtO7 COLLECTOR

Fig. 4. The bfo, Q109, is sup-
plied power constantly from

transmit.

20 73Magazine * July, 1982

trolled trunk mount model
with a fancy calculator-like
microphone/control unit.
The PC card communicated
with that unit via a serial
data bus controlled in part
by extra circuits inside the
18-pin PLL IC. Those boards
cannot be converted as de-
scribed here. If you have
one of those boards, your
best bet is to get the mi-
crophone and interface
card that go with the main

TIo

BOTTOM
VIEW )
» 1 :
h—g—Jzig |
j s
3 = e
I 2 ‘[ 7 — J
[cao |

10

Inooo,.ﬁ slev
| |

| MO

Fig. 5. Changes to audio output stage. The modulator is
Q106 instead of only during  disabled by the removal of D105 and the speaker circuit is

SPEAKER GROUNO WIRE
RETURNS TO TRANSFORMER

board and put it on 10 by
changing the 11.806-MHz
crystal.

Stage One — The Basic CW
Conversion

The first and biggest step
in modifying the rig is get-
ting the operating frequen-
cy to ten meters. The con-
version of the phase-locked
joop requires three main
steps: changing the pro-
gramming of the loop divid-
er, increasing the passband
of the low-pass filter follow-
ing the loop mixer, and add-
ing a frequency tripler be-
tween the 11.806-MHz crys-
tal oscillator and the loop
mixer. Changing the loop
frequency programming is
the easiest step of the three.
The PLL-O2A chip contains
a nine-stage binary divider
which, along with the
10-kHz reference derived
from the 10.240-MHz oscil-
jator, sets the loop oper-
ating frequency. The di-
vider is switched by chang-
ing the dc levels on pins 7
through 15. A logic one (5
volts) on a particular pin
will enable the division con-
trolled by that pin. All nine
control pins are manip-
ulated by the channel
switch so that for channel 1
the overall division is 224
while on channel 40 the di-
vision is 268. The plan is to
change this switch coding
and therefore the operating
frequency.

For example, note that
since channel 1 is on 26.965
MHz and the steps are 10
kHz apart, we could move
channel 1 to 28.005 MHz if

DIODE DI05
REMOVED, B+
HMARDWIRED TO
TRANSMITTER
f o TO TRANSMITTER
[ <12 OUTPUT STAGES
RI194
gg'r eq
3 5W
—

— 3 _'-Wi HE ADPHONES

THIS POINT NOW GROUND l
INSTEAD OF 12 VOLTS

"] speaxer
N

now operated at ground potential.

we could change the divisor
code to correspond to 328
on that channel instead of
224. Unfortunately, we
can’t make completely ar-
bitrary changes in the divi-
sor size because we are
stuck with the channel
switch and the code built
into it. However, it is pos-
sible to reroute the con-
nections between the
switch and the PLL chip so
that channel 1 moves up
960 kHz to 27.925 MHz.
This means that channel 8
will then fall on 28.015 MHz
and channel 40 on 28.365
MHz. The bulk of ten-meter
CW activity takes place in
the lower 200 kHz of the
band, so the seven lower
channels won’t really be
missed.

Now for the actual wiring
changes. The schematic of
the change is shown in Fig.
1. First cut apart pins 8, 9,
and 10 of the IC on the cir-
cuit board foil. Pin 7 is dis-
connected from the chan-
nel switch and connected
to +5 volts at pin1, and the
same is done for pin 9. Pin 8
is grounded and pin 10 is
connected to the switch ter-
minal that used to go to pin
7. That's all there is to the
channel selector modifica-
tion.

The frequencies for the
new channels are given in
Table 1 along with the ap-
propriate phase-locked
loop coding. The logic 1 lev-
el corresponds to 5 volts,
while the 0 is ground, and
you will want to run down
the IC pins with a voltmeter
to verify that the correct
code for a particular chan-
nel actually shows up.
There are several types of
40-channe! switches sold
for use with this board and
it is easy to get confused
about where the 5 volts
goes in and the various IC
pin connections come out.

Notice that the 10-meter
channels, like the CB chan-
nels, are 10 kHz apart but
that some frequencies are
skipped and others are out
of order. Be careful of the
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band edges, particularly if
you’re a Novice and espe-
cially after the fine-tuning
modification is added.

The next step is to
change the passband of the
low-pass filter between the
loop mixer, Q102, and the
mixer buffer, Q103. This
modification is necessary
because the highest fre-
quency passing through this
filter is now 3.64 MHz in-
stead of 2.68 MHz. The cir-
cuit changes, shown in Fig.
2 are straightforward. C108
and C109 are reduced from
330 to 130 pF, about one-
third of the turns are re-
moved from L101, and the
inductor is paralleled by a
24-pF capacitor. These
changes are fairly non-criti-
cal; the set described in the
earlier article used 180-pF
capacitors, half the turns on
L101, and 82 pF in parallel
with the coil. The values
shown in Fig. 2 work fine,
but if you have some capac-
itors that are slightly larger,
don’t be afraid to try them.

The final and probably
most complex change is the
addition of the tripler fol-
lowing the 11.806-MHz os-
cillator. The mixer input is
really looking for the third
harmonic of that frequen-
cy, but the Hy-Gain design-
ers were able to save a
stage by letting the mixer
do the frequency multipli-
cation as well as the mixing
function. That trick doesn’t
work as well for us because
the loop operating frequen-
cies are shifted enough that
some of the spurious mixer
products cause trouble. As
explained in the previous
article, these spurious prod-
ucts can actually prevent
lock on frequencies higher
in the ten-meter band. The
CW end of the band is close
enough to the CB frequen-
cies that the loop will lock
without the tripler addition,
but | found that the fine-
tuning modification (de-
scribed later) would not
function properly. The fre-
quency would shift all right,
but over a portion of the
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shift range an unwanted
beat note would appear in
the mixer output. This beat
would cause FM on both
the transmitted and re-
ceived signals. The tripler
completely cured the prob-
lem, but you may elect to
first get the loop running
without that added compli-
cation as an easy means of
verifying the other PLL
modifications. By all means
do add the tripler before
getting on the air, or be pre-
pared to get a lot of reports
of hum on your signal (and
don’t be fooled, as | was at
first, by looking at your out-
put envelope and seeing no
modulation —it sounds like
AM hum, but being FM
won’t show on a scope.

The tripler schematic
shown in Fig. 3 is simpler
than the one described in
the first article, but works
just as well. A single stage
multiplies the 11.806-MHz
signal and two lightly
coupled tuned circuits se-
lect out the 35.4-MHz sig-
nal. The tuned circuits used
in this version are 10.7-MHz
i-f transformers modified by
the removal of half the
turns on the core and re-
placement of the 55-pF
stock capacitors with 20-pF
units. Some experimenta-
tion may be necessary to
get the circuits resonant at
35 MHz, and a good grid-
dip meter is an invaluable
aid. There are other tech-
niques which would work
well. For example, if you're
really well equipped, you
could use a variable fre-
quency signal source and a
high bandwidth oscillo-
scope. Of course, you can
use any other type of tuned
circuit—whatever the junk
box has as long as it fits into
the space available.

As shown in the photo-
graphs, | built the circuit on
a small scrap of printed cir-
cuit board and supported it
by the stiff leads used to
supply power and signals to
the board. This isn’t the
most mechanically rugged
technique, but it is neat and

Channel Frequency 15
1 27.925 0
2 27.935 1
3 27.945 0
4 27.965 0
5 27.975 1
6 27.985 0
7 27.995 1

The above channels not in the

8 28.015 1
9 28.025 0
10 28.035 1
1 28.045 0
12 28.065 0
13 28.075 1
14 28.085 0
15 28.095 1
16 28.115" 1
17 28.125° 0
18 28.135* 1
19 28.145° 0
20 28.165" 0
21 28.175* 1
22 28.185"* 0
23 28.215 1
24 28.195" 1
25 28.205 0
26 28.225 0
27 28.235 1
28 28.245 0
29 28.255 1
30 28.265 0
31 28.275 1
32 28.285 0
33 28.295 1
34 28.305 0
35 28.315 1
36 28.325 0
37 28.335 1
38 28.345 0
39 28.355 il
40 28.365 0

*These frequencies are in the Novice segment.

All frequencies given are nominal and may vary +5
kHz or so if you include the fine-tuning modification.

PLL Pin Levels
1413121110 9 8 7

0 00O0O0T1TO0 1
0 00O0©O0CT1TO0 1
1000010 1
01000101
01000101
11000 101
11000101
0

=y
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Table 1. New channel frequencies and PLL coding.

with careful placement of
the support leads is strong
enough to be reliable. | rein-
forced the wires where they
entered the main circuit
board with a small drop of
epoxy cement so that the
stress would not be on the
thin circuit foil below the
board.

Once these circuit modi-
fications are made, the loop
can be adjusted for proper
operation. Monitor the dc
voltage on the positive side
of C115 and adjust the vco

slug (T101) so that the volt-
age varies from a low of
around a volt on channel 1
to a high of about two volts
on channel 40. The voltage
should change slightly each
time the channel switch is
advanced. This voltage is a
measure of the driving
force necessary to pull the
vco from its free-running
frequency (set by T101) to
the frequency requested by
the channel selector; in
fact, a meter inserted at this
point could be calibrated to
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Channels 14-83 Output Channel 3

Switch to Bambi!

e e Electronically
s34,95 ::: 0 Bambi Electronic Video Switch ...
Freq Range UMFATO - 880MHz & 9; makes switching of your VCR/VTR,
Antenna Input 75 ohms vy Pay TV Decoders, Cable TV, Video

Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as

L0 PART
%0 "o OESCRIPTION rice :
1 VT1-SW  Varactor UHF Tuner, Model UES-ASBF $34.95 easy as pUShlng buttons.
2 CB1-SW  Printed Circuit Board, Pre-Qrilled 18.95
3 TP7-SW P.C.B Potentiometers, 1-20K 1-1K. and
6-10K ohms. 7-pieces 5.95
4 FA35-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces 4.9%
§ PT1-SW  Power Transformer, PRI-117VAC, SEC-24VAC e e
250ma 6.95 £ )
6 PP2-SW  Panel Mount Potentiometers and Knobs. 1-1KBT Now you can eliminate ... the drudgery of disconnecting and
Q)Y -SKAT i/ Sitch 5.95 reconnecting your video equipment each time you use it ...
7 SS14-SW (C's T-pes. Diodes 4-pcs. Regulators 2-pes th ] f ! hich 5 i
Heat Sink 1-piece 29.95 e tangle: mess of cables which are imposs| blg to trace
8 CE9-SW  Electrotytic Capacitor Kit, 9-pieces .95 out ...not being able to use more than one function
9 CC33-SW Ceramic Disk Capacitor Kt, 50 W.V.. 33-pieces 1.95 at a time.
10 CT-SW  Vanble Ceramic Trimmer Capacitor Kit " 3 . -
5.65pfd. 6-pieces §.95 Bambi lets you enjoy using your video equipment the
11 14-SW  Cod Kit, 18mhs 2-pieces, .22uhs V-piece (prewound way it should be ... electronically and on line at the
inductors) and 1 T37-12 Femite Torroid push of a button
Core with 3 #. of #26 wire §.00 )
12 ICS-SW  L.C. Sockets, Tin inlay, 8-pin 5-pieces
and 14-pin 2-pieces 1.95 Model $ 05
13 SR-SW  Speaker, 4x8’° Oval and Prepunched BEVS-1
Wood Enclosure 14.95
14 MISC-SW Misc. Pants Kit Includes Hardware, (6/32. B/32
Nuts, & Boits), Hookup Wue, Ant. Terms, OPOT .
Ant. Switch, Fuse. Fuseholder, efc. 9.95
OO O
When Ordering All hems, {1 thru 14), Total Price 139.95 g B i oUW S
@
MDS’AMATEU R'E | V 32 ELEM ENT Bambi's from panel was designed wrth the Check the quality of Bambi against that of  Bambi's Specifications
user in mind. Computer styled construction much higher priced competition. All solid ® (nput/Output Impedance 75 ohm
| YAG l A N TE N N A with soft-touch keyboard {rated for over 10 state electronic switching provides low atten. mﬁ:‘ o Z:g ::g:
million operations), arranged in matrnix form uation {3dB), wide frequency response (40- 12dB min
allows easy input/output selection without 890 MHz). and excellent isolation between 65d8 min

117VAC 60 Hz, 2W
10%WxE%023%H
4% Ibs

signal sources {each I/O section individually
sheilded for 85dB min. isolation)

refering to charts. Functions selected through
the are i played on

NVERTER

® NOT AKIT
® 1.9.25 GHz ® 382" LENGTH
® 23 dB AVERAGE GAIN

the 18 LED status indicators.
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® DIE CAST WATERPROOF HOUSING WITH FOR CABLE TV
] 4%’ x 2%2" AREA FOR ELECTRONICS
| The SWD-1 Video Converter is uti-
|| o commerciaL Graoe e swvon vaeo converner = - | INTRODUGING OUR
® INCLUDES MOUNTING HARDWARE move the KHz's signal from 8
distorted video {channel 3 in, 7+I I Pwn
MAE-1 32 Element YAGI Antenna $19.95 outijand Fal R D N e
normal undistorted/detected PAHTS KITs
= e . audio signal. Rocker switch
Z2YZ7Z\ selects operating mode 1o remove KHZ's
distortion from the video or pass alt other chan. > .
- &> 2 VHF-UHF WIDEBAND nels normalty. Simple to assemble—Iless than 30 =4 %0 DESCAIPTION PRICE
minutes. Pre-tuned. Input/output Channel 3. Impedance
ANTENNA AMPLIFIER 75 ohms. 117VAC 1 1VT1-PWD Varactor UHF Tuner, Model UES-AS6F $34.95
g SWD-1 Video Converter $69.95 | 2 2CBI-PWD  Pdnted Cicuit Board. Pre-driled 18.95
MODEL ALL " 3 3TPI1-PWD  PCB Potentiometers 4-20K_ 1-.5K_ 2-10K, 2-5K
® I 50 MHz — 900 MHz VTR ACCESSORIES 11K, and 150Kk {11 pieces) 835
» A 12 dB AIN + 0.5d8 4 4FR-31-PWD  Resistor Kit, %W, 5% 29-pcs. % W 2-pcs 4.9
G SIMPLE SIMON VIDEO STABILIZER 5 SPTI.PWD  Power Transtormer, PRI-117VAC, SEC-28VAC
’ . & Simple Simon Video Stabilizer at 500ma. 9.95
Somn Ry e il Model VS-125. eliminates the ver- | § Gpp2.PWD  Panel Mount Potentiameters and Knabs, 1-1KBT
One Stage HYBR!D ncdaa ro:land ,:«he, hor:\ cop\;suardh and 1 -5KAT with switch 5.95
IC Broadband Amplifier A g 4 fs 7 ISS17-PWD  IC's 7-pes. Diodes 4-pes. Regulators 2-pes
) large screen projectors or on an- 4
This unit is not avaiable anywhers else in the world. One unit serves many pus- other VTR, Simple to use. just adjust Transistors 2-pcs, Heat Sinks 2-pes 29.95
e e e et n e e | e ok conrr o st icture One hecontls s weapo. | 8 SCEISPHD - Ebcannc Cpcor e s 5
Erembléd fin 25 minutas. o cols canBbhtors etcAto)tune o sdhiet o will play all the way through without further adjustments. Includes 9 9CC20-PWD  Ceramic Disk Capacitor Kit. 50 WV. 20-pcs 1.95
ALL-1 Complete Kit with power supply $24.95 12V power supply. 10 10CT5-PWD Varble Ceramic Tnmmer Capacitor,
ALL-1 Wired and Tested with power supply s34.95 | VS-125 Video Stabilizer, wired $54.95 §-65ptd. 5-pieces 495
1 1115-PWD Cod Kit. 18mhs 3-pcs. . 22uhs |-piece (prewound
SIMPLE SIMON VIDEO SWITCHING BOX inductors) and 2 T37-12 Ferrite Toroid cores
Our New STVA 14.5 dB GAIN, wih 610 26 wee 6.00
‘4 ELEMENT conNEn HEFLEGTOH The Affordable Video 12 121CS-PWD c S«;cskm ;m inlay, B pin 4-pes. 14 pin 1-pc B
and pin 2-pes
- YAGI ANTENNA i enter 13 13SR-PWD  Enclosure with PM Speaker and Pre-drled
,\, o Excellent in isolation and no loss Backpanel tor mounting PCB and Ant Terms 14.95
" N routing system. Simple Simons VSB- | 14 14miSc-pWD  Misc. Pants Kit, Includes Hardware, {6/32. 8/32
-~ R & 300 Video Switching Box enables
& " - = you 10 bring a vadety of video components Nuts & Bolts), Hookup Wire, Soider, Ant. Terms
— fn =" together for easy viewing/dubbing. Also you gain the abllity to record OPDT Ant. Switch. Fuse, Fuseholder, etc 9.95
vie g STVA-3 YagiAntenna one channel while viewing another. Unit includes two F-type quick | 15 15MC16-PWO  Mylar Capacitors, 14-pes and Sitver
‘\' 18.5 8. 75 ohm, Chan 60-68 $16.95 connector ended cables Mica Capacitors 2-pieces 7.95
~ \ STVA-4 YagiAntenna VSB-300 Video Switching Box, wired $19.95 | When Ordering All ltems, (1-15}. Total Price 169.95
oY 14,5 48, 75 ohvn, Chan 44-52 $16.95 3 x
T SIMPLE SIMON ELECTRONIC KITS,™ In kR o
[} c- Send Check” or Money Order. Minimum
STVA-1 YagiAntenna, 11.5 dB. 76 ohm, Chan 42-54 $9.95 | Calit. Orders All Other Orders: Order: $16.95. Add 10% Shipping and
3871 S. Valley View, Suite 12 11850 S. Hawthorne Bivd. Handling on orders under $40.00. For
ReToo/ul w75 S lolLossicoan ca0e s 1247 Dept. 7 Dept. 7 orders overdSA0.00 add 5%. Minimum
r6h ot i ires 39 | Las Vegas, Nevada 89103 Hawthorne, Calif. 90260  SNiPping and Handling $2.00. Cat. $1.00
VISA and Mastercard Acceptable —
MT-1 Special UHF 75-300 ohm Matching Transformer, ea 145 | Tel: (702) 322-5273 Tel: {213) 675-3347 *Chechk orders will be held 30 days before shipping

«~ See LIst ol Advertisers on page 114
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Fig. 6. Circuit modification
to allow transmitter keying
at the transmitter mixer,
Q110.
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read the ten-meter oper-
ating frequency.

Knowing this, you can
easily determine if the
phase-locked loop is run-
ning normally. If, for exam-
ple, you can switch chan-
nels without changing the
voltage at C115, then the
vco frequency hasn’t
moved as it should and
something is wrong. If the
voltage seems to hop
around in great leaps as you
rotate the channel selector,
then the channel switch is
probably wired up to the
PLL incorrectly.

Another good means of
testing for proper operation
is to listen to the output of
the loop mixer with a re-
ceiver. Remember that on
channel 1 the loop divider
is set to 320 and that on
channel 40 it is set to 364.
That means that the output
of the mixer buffer, Q103,
will be at 3.200 MHz on
channel 1 and 3.640 MHz
on channel 40. Accordingly,
when the channel is set to
36, the output of Q103
should be on 3.600 MHz,
and that can be easily veri-
fied by connecting one end
of a length of wire to the an-
tenna terminal of an 80-me-

TO 8.6 VOLTS
«<s—

i 2200F 11806 MH: os  ter receiver and wrapping
5 ' It the other end (insulated,
K o N .
J_ “VARICAR" with no direct electrical
”° o connection) around Q103.
You can figure out which
channel position corres-
Fig. 7. Fine tuning with a varicap diode. ponds to 36 by counting
backwards from channel
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Fig. 8. (a) Circuit to provide a selectable frequency offset during transmit. (b) Circuit for
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40; that channel you can
find by watching for the
large voltage change across
C115 as the loop jumps from
channel 40 to channel 1.

As an aside, it’s interest-
ing to note that the rig can
now be used as a crystal-
controlled calibrator which
can be walked in precise
10-kHz steps across the bot-
tom portion of 80 meters.
The 3.600-MHz output on
channel 36 can be zero beat
with your crystal calibrator
by adjusting the 10.240-
MHz oscillator; then the
PLL signals will be just as
accurate on any of its chan-
nels as your calibrator is at
3.6 MHz.

With the PLL modifica-
tions complete and operat-
ing, the set should operate
as an AM rig (into a dummy
only!) from 27.925 to 28.365
MHz. By peaking up the re-
ceiver front end (T104 and
T105) and connecting an
antenna, you should be
able to hear some CW sig-
nals, though without a bfo
you won’t be able to copy
them. The transmitter can
be peaked into a dummy
load by adjusting L103,
L102, T102, T103, L106,
L109, and L110. You'll find
that the first three adjust-
ments mentioned are the
sharpest tuning ones. |
would suggest peaking ev-
erything up on 28.115 MHz
(channel 16) since most of
your operation will be with-
in 100 kHz of that frequen-
cy.

The remaining steps ir,
the basic CW conversion
are the bfo addition, the
AM to CW transmitter
change, and the provision
for fine tuning. These steps
were covered in detail in
the first article so will only
be mentioned briefly here.
The bfo is actually the
10.695-MHz transmit car-
rier oscillator, Q109, which
can be turned on during re-
ceive by connecting the
supply end of the 3.3k emit-
ter resistor (R119) so that it
gets 8.5 volts all the time in-
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stead of only when the rig is
transmitting. The emitter of
Q106 (the 8.5-volt voltage
regulator) is a convenient
source for this voltage. The
circuit change is shown in
Fig. 4.

Putting the transmitter
on CW is almost as simple.
First the modulator output
is disconnected from the
transmitter driver and final
amplifier by the removal of
diode D105 (located just
behind the audio trans-
former). The transmitter
stages are then powered by
wiring the 12-volt line
directly to what used to be
the cathode end of the
diode. The final and driver
are class C amplifiers so
they won’t draw any cur-
rent until driven and there is
no need to switch this
power line. It is prudent to
keep a load on the audio
power stage at all times,
but at this point there is no
load during transmit be-
cause the modulator func-
tion is disconnected. The
microphone push-to-talk
switch normally opens the
speaker circuit during
transmit and that should be
rewired so that the lower
end of the speaker is con-
nected to ground at all
times. The output trans-
former is also rewired so
that the speaker circuit
does not operate with a
12-volt bias. This step helps
reduce speaker thumps
caused by the 12-volt sup-
ply dropping when the
transmitter is keyed. These
modifications to the
transmitter are shown in
Fig. 5.

Finally, some provision
must be made for keying
the transmitter, and that is
done by keying the B+ line
feeding the transmit mixer
as shown in Fig. 6. The RC
filter added in series with
the power lead softens the
rise and fall times enough
to give brisk but clickless
keying.

The fine-tuning modifica-
tion is shown in Fig. 7. The
11.806-MHz heterodyne os-
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Back inside view. Note rear panel BNC for rf, miniature jack for external speaker DPST
switch and male jack for external dc supply, and ac fuse for internal supply.

cillator is tuned over about
a 4-kHz range with a vari-
cap diode, thus giving after
frequency multiplication a
12-kHz shift in operating
frequency. If your junk box
doesn’t have any varicap di-
odes, you could substitute
a 35-to-55-pF trimmer ca-
pacitor, but the diode is a
neater method. Not all tun-
ing diodes are the same and
you may have to try several
or put several in parallel in
order to get the required
frequency change. Notice
that as the oscillator is
moved around in frequen-
cy, the phase-locked loop
will force the vco to move
in step so that the output
signal of the loop mixer
(Q103) will not change in
frequency.

At this stage of develop-
ment the rig is ready to go
on the air. Keep in mind
that the zero-beat frequen-
cy is the transmit frequency

and people will have a ten-
dency to move in that direc-
tion. Once you realize that
is happening, you can ask
the other fellow to stay a
kHz offset from your trans-
mitting frequency, or you
can simply move the fine-
tuning knob a bit when you
start to receive. That's a
nuisance, but not really a
big problem when you get
used to it.

Stage Two— Some
Convenience Features

There are a lot of fea-
tures which can be added
to the basic transceiver to
increase operating conve-
nience. The most appreciat-
ed will probably be a means
of automatically offsetting
the transmitter’s frequency
from the receiver’s and the
sidetone oscillator. The
receiver performance can
be increased considerably
by removing the agc circuit-

ry, which is now responding
to the bfo instead of the
other station anyway, and
controlling the rf and if
gains from a front-panel po-
tentiometer. There are
some changes which can be
made to increase the sensi-
tivity of the detector—
mainly the removal of the
noise limiter. Last but not
least is the addition of an
active audio filter to give
the receiver some much
needed selectivity.

The way to offset the car-
rier oscillator is shown in
Fig. 8. If you examine the
printed circuit foil closely,
you’ll find that this same
technique was destined to
be used on the 10.24-MHz
oscillator as a receiver off-
set option. Somehow it
seems more natural to
move the transmitted fre-
quency without affecting
the receiver. Depending on
the characteristics of in-
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Bottom view. Power supply module in place. Rectangular object behind the transformer is
the magnetic shield described in the text. Power supply connecting wires are left long
enough to allow the module to be moved for circuit board servicing. Note that the cut-out
portion of the chassis top allows for dc isolation of the PC board ground.

dividual crystals, there may
be some changes required
in the sizes of the 56, 39,
and 20-pF capacitors. Those
values with my crystal gave
a +700-Hz offset. The cir-
cuit shown is designed to be
mated with voltages avail-
able from the break-in se-
quencing circuits described
later. If you are going to use
a mechanical switch for the

over, then the circuit of Fig.
8(b) is an easy means of get-
ting the two controlling
voltages.

The circuit for the side-
tone oscillator is shown in
Fig. 9. There is nothing spe-
cial about this circuit, but it
does use few parts and
draws only about .3 mA of
current. The tone can be ad-
justed by changing the size

transmit-receive change- of the 220k resistor if
TO SGUELCH
RI79
LAST IF e 22K RISS  RISE
TRANSF ORME R o 33K a7k
i¢—
3" TIO8  } 0202 _L crs l cre
3.6K 0047 RIS3 Il,r
47K
cr?
08 033
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Fig. 10(a). Detector circuit before modification.
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desired. The oscillator gen-
erates a sawtooth whichis a
bit harsh-sounding, so a
low-pass filter comprised of
a1 meg resistor, the .001-uF
capacitor, and the 270k
resistor is used to smooth
out the waveform. There is
nothing critical about any
of these components or the
transistors used and value
changes of as much as 30%
will probably go unnoticed.
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Several changes were
made to the detector cir-
cuitry to make it more suit-
able for CW use. The “be-
fore” and ”after” schemat-
ics are shown in Fig. 10. Two
changes are clearly needed:
The S-meter and agc are
removed because they now
respond to the bfo signal in-
stead of incoming Morse
signals. This was particular-
ly troublesome since the
agc insisted on keeping the
receiver gain low, and so
the first change is to control
the agc line with a front-
panel 25k pot. (I had hoped
that this control wouldn't
be necessary and that the
receiver could be set for
maximum gain, but it turns
out that strong signals on
nearby frequencies, i.e.,
local CBers and worse, can
cross-modulate the front
end and show up in the
audio output. This is proba-
bly due to using the
10.695-MHz bfo as much as
poor front-end design. In
the future, | want to try ad-
ding a proper 455-kHz bfo,
but for now | can signif-
icantly reduce the problem
by using the i-f gain control
and switching when neces-
sary to a horizontal dipole.
Most CB operation is with
vertical antennas, so the
local operators are at-
tenuated by 3 or 4 S-units
when a horizontal antenna
is used.)

Also removed from the
detector circuit is the noise

8+ FROM FIGURE 1o
f

au0I0
OUTPUT
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FIGURE 11a

10K

ot L
I .

4.0V: MAX GAIN
0.V = MIN GAIN
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OF CI74

LINE
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Fig. 10(b). Detector circuit after modification.



limiter consisting of R155,
R156, C176, and D108.
These components are in a
rather clever arrangement
which clips both low-level
fuzz and high-level spikes.
Interestingly, the circuit on
the board is always wired
up and operating and it was
only the models which had
the provision for turning the
circuit off (by putting a
switch in place of the
jumper )106) that adver-
tised the feature!

The squelch is also re-
moved, but the squelch
transistor, Q120, is rewired
as an emitter-follower buf-
fering the audio output sig-
nal. There are two reasons
for this addition. It was
found in the breadboard
stage that the original vol-
ume control setup, a 50k
pot from C177 to ground,
was susceptible to picking
up hum as | probed around
the circuit board with a
finger. The use of an emit-
ter-follower makes it possi-
ble to have all of the wires
leaving the board be low-
impedance lines, while at
the same time the high-im-
pedance portions of the cir-
cuit are kept physically
small, which means that
hum is much less of a prob-
lem. The emitter-follower is
also a good interface be-
tween the detector and the
active audio filter. As can
be seen in Figs. 11(a) and
10(b), the same B+ decou-
pling circuit is used to
power the active filter and
emitter-follower. There is a
lot of audio gain after these
circuits and a well-filtered
voltage source is a must to
prevent audio oscillations.

The audio filter design is
straight from Solid State
Design for the Radio
Amateur (an ARRL publica-
tion). A peaked low-pass
characteristic was chosen
because of its high attenua-
tion above the cutoff fre-
quency. Two sections are
used, each with a Q near 5
and a cutoff frequency of
about 800 Hz; the overall

B+ FROM RECEIVER I-F SUPPLY - JUNCTION OF
CIB3(t0uF).RISO(47N).AND Ri45(220N)
AT LAST I-F TRANSFORMER

SEE FIGURE 2

OUT  AF FILTER I 1

Q120 100
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FIGURE 100

s , 2tk C193

FILTERED B+ TO
| EMITTER-

FOLLOWER
SEE FIG.10b $ 15K |
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SIDETONE
OSCILLATOR

MY
7F
s
~

Fig. 11(a). Circuit diagram for active filter.

frequency response s
shown in Fig. 11(b). The two
op amps are operated be-
tween ground and the
12-volt supply, with the in-
put signal being biased at 6
volts by the emitter-
follower. This arrangement
saves the several resistors
which would otherwise be
necessary to derive the bias
voltage. The output of the
filter is fed to the volume
control through a 15k resis-
tor, thus providing some at-
tenuation to compensate
for the peaking above unity
gain which occurs at the
cutoff frequency.

The 15k value was
chosen so that the speaker
level of an 800-Hz tone is
approximately the same
either with or without the
filter being used. The
resistor also serves the pur-
pose of providing a high-
output impedance for the
filter—when the filter is
switched “out,” what ac-
tually happens is that the
low-impedance output of
the emitter-follower at-
tenuates the filter output
into insignificance. The
audio from the volume con-
trol is fed into the IC audio
amplifier as indicated in
Figs. 9 and 11. The filter is
quite a help when the band
gets crowded, often making
otherwise impossible con-
tacts easy copy. With the
filter switched out, it is easy
to quickly scan the band us-
ing only the channel switch
since even signals several
kHz from bfo zero beat can
then be copied.

The rf voltmeter shown
in the photographs was in-
troduced simply by insert-
ing parts into the proper
holes on the circuit board.
This was another feature
not wired until the last
stages of manufacture. The
only departure | made from
the Hy-Gain layout is the
replacement of the variable
resistor (Rv104) on the cir-
cuit board) with a fixed 15k
unit. That gives about half
scale on my meter, a .5-mA
unit, with five Watts of out-
put. You can change this as
necessary to fit the meter
you choose. The circuit,
shown in Fig. 12, has a 10-uF
capacitor to filter the rec-
tified waveshape so that
the pointer won’t slam back
and forth with keying.

Stage Three — Full Break-in

Full break-in CW opera-
tion is something that few
newer hams have experi-
enced, principally because
many amateur transceivers
are designed with sideband
in mind and CW added as a
“tack-on.” With full break-
in it is possible to hear the
other fellow sending when-
ever your key is up, even in
the middle of a letter. When
the stations at both ends of
a QSO have break-in capa-
bility, the conversation is

€225
3pF on2
ANTENNA

IN9I4 OR
IN6O

|- -
o] 1KH2

3 ayl

3xH?

2KH 4KH

Fig. 11(b). Measured perfor-
mance of filter.

very much more natural
than the usual segmented
contact. Break-in is also a
good operating feature: It’s
much easier to make and
continue QSOs under dif-
ficult conditions when you
can hear what's going on
during your transmission.

The big problem with get-
ting a transceiver to oper-
ate full break-in success-
fully is the elimination of
clicks and thumps in the re-
ceiver as the rig is switched
rapidly between transmit-
ting and receiving. Many
things must occur in an
ordered sequence as the rig
is keyed. When the key is
closed, the receiver must be
biased off —the rf amplifier
must be disabled, the agc
turned down, perhaps an if
stage muted as well. Any
frequency offset in the vfo
must be done before the

RVIO4
15K

Yl ® »i
TERMINAL 7 L 1
RI8S c226
X I 005

J_czzr
Iuo,.r

Fig. 12. Rf voltmeter added by putting parts into the ap-
propriate positions on the PC board.
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these big shifts in operating
condition should occur
rapidly, yet without causing
undue disturbances in the
output audio. Ideally, the
operator listening to the
receiver would hear his own
keying just as if it were
coming from another sta-
tion over the air. A very
good break-in system is dif-
ficult to come by, and the
circuits worked out for this
application, while not pro-
viding perfect break-in, cer-
tainly provide acceptable
performance.

-l AN i ‘ . The heart of the break-in
‘) - circuitry, shown in Fig. 13,

) = requires the addition of

_ three transistors labeled
Q1, Q2, and Q3. When the
key is closed (keying cur-
rent is 7 mA, which should
be compatible with any
keyer), Q107 is turned on di-
rectly and its output turns
The power supply module removed from the main chassis to show construction. The onthe transmitter and turns
aluminum bracket is 1/8 thick and transfers the power dissipated from the IC regulator into off the receiver audio with
the main chassis. a circuit which will be de-
scribed shortly. The ground-
ed keying terminal also pro-

.

8.3 VOLTS

MOLTAGENS To:l TXIMIXER transmitter comes on, and

J
Frow o8 : .5V ON TX) RX AF BLANKER . . vides a rapid discharge path
SIDETONE 0SC some sidetone must be in- f 7 4
—l serted into the audio ampli- Of e Jait L eand oo’y
SERABRST ) Notice that while this
fier. The rf envelope must ; digen
come up smoothly to avoid cqpacitor Scal) THEER e =
b e oL A GE R g dheair altoks, Wh through the signal diode, it
30ms 08| RIS AMPTBINS or:/erk b |Cd = h_en must recharge more slowly
QELAY AT
KEY UP ,__—:-o-/l thie. Rey is faised, hothing through a 10k resistor. That
: should happen until the rf . X - i
. inequality will provide a
output has smoothly died s 1 e coveliideley
e s e away; then the vfo shift ry s
BFO OFFSET ' keep the receiver off until

must be reinstituted and
Fig. 13(a). Block diagram of break-in timing system shown in the receiver reactivated
receive mode. Note that voltage C is inverse of voltage B. Most importantly, all of

the transmitter output has
decayed completely away.
The voltage across the
4.7-uF capacitor drives the
base of Q1, and the emitter
VOLTAGE A of that transistor is biased
o~ R at about 2.4 volts by a for-

ward-biased diode and an
B3 VOLTS o el LED (which serves double
a0 duty as a front-panel power
o ' indicator). As the voltage at
S 2.2x the base of Q1 rises and

oK o falls past 3 volts or so, the

azx transistor turns on and off,
wsie | <EB° ' T ' VOTRSE € switching in turn Q2 and
S o Q3. The timing waveforms
i iNola 1 are shown in Fig. 13(c), with
KEYING A o . the exception of voltage B,
e 1 o Nl %“0 v which does pretty much the
(FRONT PANEL}
’;L o I opposite of voltage C. The
important fact to note is
Fig. 13(b). Schematic diagram of break-in timing system. The transistors are general-purpose that while all three of these
low power types. controlling voltages switch
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simultaneously at key-
down, only the collector
voltage of Q107 switches
immediately at key-up. As
shown in Fig. 13(c), the
30-ms delay gives plenty of
time for the transmitter to
get off the air before the re-
ceiver is turned back on.
Also indicated in Fig. 13(b)
and Fig. 16 is where the
three controlling voltages
go in the rig as a whole.

The sequencing circuits
just described give plenty
of receiver protection dur-
ing keying, but unfortunate-
ly they are not thumpless.
Some additional quieting
was achieved with the addi-
tion of the simple audio
blanker shown in Fig. 14.
I've used this system for
several months and find its
performance quite accep-
table. Being a bit of a
perfectionist, however, |
have looked into the
reasons for the remaining
thumps. The complete cure
would seem to require a
soft exponential transition
of perhaps 10-ms time cons-
tant on all of the keying
waveforms controlling the
receiver. The rf amplifier
bias, second i-f bias, and
agc line inputs are relative-
ly easy to filter by the addi-
tion of the proper capac-
itors, but vco buffer B+
must be powered from a
low-impedance source dur-
ing transmit and so would
require either the addition
of another transistor or a
change in the timing cir-
cuits to ensure that the
receiver is off when buffer
B+ is stepped up or down.
Turning the receiver off ex-
ponentially may require a
different sequencing circuit
in any case to delay the
transmitter turn-on. The
system described in Fig. 13
works fine, but if you enjoy
experimenting, you might
look into some variations.

One last hint on reducing
keying noise: Be sure to
return the speaker ground
wire to the circuit board as
closely as possible to the
ground pin of the audio IC.

This will be pin 2 if the IC is
a BA521 or pin 9 if it is a
TA7205. Otherwise, the
heavy transmitter keying
current (around 1 Amp) can
couple into the speaker wir-
ing and cause a click that is
not muted by the receiver
gain control.

Odds and Ends—Power
Supply, Cabinet, Future
Work

All in all, this makes a
very nice little CW rig. The
only reason it might be
classified as atoy is that it is
so inexpensive to get on the
air. If your junk box con-
tained several old transistor
radios, the total cash outlay
for the project to this point
should be something less
than $20. | built the rig to
this level and used it for
about a month before de-
ciding on a cabinet. The
construction for the final
enclosure is pretty well ex-
plained by the photo-
graphs. The board was
mounted into the top sur-
face of a 77 X 77 X 27
chassis, front, back, and
bottom plates were added,
and a U-shaped cover was
fabricated to form the top
and sides. A 2% X 4" oval
speaker rescued from a
junk TV set was mounted
behind a grid of holes
drilled in the top of the U
The holes were drilled using
a piece of scrap perfboard
as a guide—that made it
easy to get such a nice even
array. A piece of thin black
cloth contact-cemented
over the holes from the rear
(after painting the box) pro-
tects the speaker from dust
and dirt. The U-shaped
piece happens to be a sec-
tion cut from a large steel
chassis bottom plate so |
was able to solder nuts to
the underside as anchors
for the speaker mounting
clamps.

It is certainly a conve-
nience to have a built-in ac-
operated power supply, and
with any number of ex-
cellent 1C regulators
available for a couple of

Fig. 13(c). Timing waveforms.
division, character shown is o
is key-up position; 2 is key down; 3 is +8 volts and 4 is
ground (voltage A, Q107 collector); 5 is +8 volts and 6 is
ground (voltage C, Q3 collector); 7 is rf envelope output, 50
volts/div., 62-Ohm dummy load.

dollars, it seemed a shame
to tie up a bench supply.
The power supply shown in
the photographs was built
around a transformer and
regulator found in my junk
box. The circuit suggested
in Fig. 15 will fit in the same
space and shouldn’t cost
more than $15 if you buy all
new parts.

Horizontal scale is 10 ms per
ne dot at 30-wpm rate. Trace 1

As can be seen in the
photographs, the power
supply is built as a separate
module. The aluminium
bracket is fashioned from
part of an old 1/8” thick
rack panel and fits up
against the insides of the
main chassis which then
serves as a heat sink. To
provide for portable opera-
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r ac-operated power supply.
lower than 12 to 12.5 volts at
tput voltage may be adjusted

by making small changes in R1.
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EXT SPKR

P »

The rear panel. The antenna shield is ac coupled to the circuit board ground. Note the
isolating washer around the external speaker jack.

tion with an external12-volt
battery, a DPDT switch and
male jack are mounted on
the rear of the set to select
the desired power source.
Note in Fig. 16 that the
power switch on the back
of the volume control is
also a DPDT unit and that
this allows switching of
both the ac and dc power
lines so that the switch will
work with either internal or
external supplies.

What is not clear in the
photographs or schematics
is that the entire enclosure
is isolated by capacitors
from the circuit board’s dc
ground. This feature could
prevent some fireworks if
you used the rig in a car
with a positive ground elec-
trical system! The dc isola-
tion is provided for on the
board by separate foil
mounting pads, but you
have to be careful to use
isolating washers when
mounting the key and head-
phone jacks.

While on the subject of
power supplies, a word or
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two about dc supply volt-
age is in order. The trans-
mitter rf output will vary
from set to set because of
transistor differences, but it
will always go up with in-
creased supply voltage.
With my transmitter, 11
volts gives 3 Watts, 12 volts
gives 4 Watts, 14 volts gives
5 Watts, and 15 volts gives
5.5 Watts of transmitter
output. My power supply is
set to deliver 12.7 volts on
receive and this falls to 12
volts on transmit because
of the 1.5-Amp current
drain. Going to a 15-voit
supply would provide an ex-
tra Watt and a half of out-
put, but that is only 1.4 dB
or less than v of an S-unit
worth of signal gain. You
will notice in the photo-
graphs that the output tran-
sistor’s heat sink is not at-
tached to the cabinet wall
as intended for the CB ap-
plication. With a 12-volt
supply, the final stage input
is about 11 Watts, and with
4 Watts of output power,
that leaves 7 Watts of heat

to be dissipated by the heat
sink. After a long transmis-
sion, the heat sink gets
warm to the touch though
not uncomfortably so.
Higher input power would
probably require that some
attention be paid to this
heat sink as well as the pow-
er supply. All in all, it
doesn’t seem worth the
trouble for less than V4 of
an S-unit.

Whenever a power trans-
former is mounted in close
proximity to sensitive cir-
cuits, the possibility exists
of magnetically coupling
60-Hz hum into the signal
path. For this reason, the
transformer was mounted
as far as possible from the
audio section of the printed
circuit board. Despite this
precaution, there was a
noticeable amount of hum
modulating the received
signals whenever the inter-
nal supply was used. This
problem was completely
cured by shielding the cir-
cuit board from the trans-
former with a 24" X 3"

plate of sheet steel. As can
be seen in the under-chassis
photograph, this shield is
mounted directly between
the power transformer and
the circuit board with a
slightly larger rectangle of
thin cardboard between the
shield and circuitry to pre-
vent shorting the PC runs
together. The longer wire
ends protruding below the
PC card were also trimmed
with a pair of side cutters to
keep them from wearing
their way through the card-
board. The shield is held in
place by a nut soldered to
one corner which is en-
gaged by one of the screws
holding the circuit board to
the chassis.

The conversion steps
described in this article are
mostly simple circuit
changes, but they often re-
quire the addition of sever-
al parts to the modified cir-
cuit. If you haven’t worked
much with printed circuit
boards, you may wonder
how additional parts can be
added to an existing foil
pattern. Actually, there are
several ways to accomplish
that feat.

First, there are lots of
unused foil islands on this
board. Most of these were
supposed to be used in the
addition of optional fea-
tures and so are available to
use when making circuit ad-
ditions.

Next, there is a lot that
can be done to add parts by
modifying existing foil runs.
Often in changing a circuit
a long foil run is freed up
when the component or cir-
cuit at one end is no longer
needed. A sharp knife can
be used to cut and remove
a short section to open the
circuit, and then the re-
mainder of the run can be
sectioned into several other
islands. To make connec-
tion to these islands, a small
hole can be drilled next to
the foil (runs are so narrow
that drilling a hole through
them can ruin them) and
the paint scraped off the
copper to permit soldering.
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FROM MICROLOG

START WITH

THE FANTASTIC
ATR-6800 SYSTEM
FORRTTY/CW...

PLUS!

“BASIC” COMPUTER LANGUAGE — Write and load programs in easy to use
+ “BASIC”.

COMMUNITY MAILBOX — Enter, store, replay, delete etc. individual
+ messages remotely.

CONTEST DUPE SHEET — Did you work him or not? When? etc. or use for
+ personal station log.

MESSAGE EDITOR — Create perfect message quality text with
+ editing capabilities.

24K BATTERY-BACKED MEMORY — Never lose your MAILBOX, station LOG, DUPE

sheet or program. 24K = 24576 characters.

=== The most complete communications system available today
= (or for years to come!)

With the addition of this one internal multi-function board and
basic module to your ATR-6800, ALL of the above features are
available, as well as the superior RTTY/CW performance in
one attractive RFI PROOF package.

Factory installed for $599, contact us for
scheduling at 18713 Mooney Dr., Gaithers-

burg, Md. 20879. Tel. 301-258-8400.
ATR-6800 with 9’ video $2,495. 51 M'CROLOG
INNOVATORS IN DIGITAL COMMUNICATIONS
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Be sure to leave the section
of copper long enough that
the whole strip won’t come
unglued when you solder to
it. Remember that for modi-
fication purposes the pri-
mary need is for compo-
nent support since the ac-
tual circuit connections can
be made with small in-
sulated jumpers. To pro-
vide adequate support, it is
not necessary that each of a
component’s leads be an-
chored to the foil. It is quite
acceptable, for example, to
have a small resistor stand-
ing upright with only one
end actually soldered to the
board and the top end con-
nected elsewhere with a
jumper.

It is also possible to
make connections by sol-
dering new leads to other
wires where they come out
on the top of the circuit
board, though this tech-
nique is less desirable
because it can mean that to
disconnect one component
may require unsoldering
several.

The principal thing to re-
member when you’re look-
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FIGURE 7

Fig. 16. Block diagram of the converted transceiver.

ing for a way to add a com-
ponent is that you’re modi-
fying the board, not manu-
facturing it. Amateurs often
unconsciously accept the
manufacturer’s techniques
as ideal standards when ac-
tually the manufacturer
laid out the board the way it
is only so that it could be
built efficiently and reliably
by the people and ma-
chines on his production
line. The techniques sug-
gested here, while certainly
not as efficient in construc-
tion time, can be just as reli-
able as the manufacturer’s
if they are applied neatly
and carefully. Take the
time to make good neat sol-
der joints. If a part seems
loose on top of the board or
a component wire has to
support a heavy mass, use a
dab of epoxy to help carry
the load. A lot of the prob-
lems | had with these
boards were due to some-
thing like a support wire on
one of the output coils
coming loose on the under-
side of the board and caus-
ing intermittent open cir-
cuits. A little care in con-

struction can make a big
difference in reliability.
This project got started
because the basic circuit
board was so cheap that |
just had to find a use for it.
The guiding philosophy has
been to keep the cost down
by avoiding expensive or ex-
otic parts. There are no
crystals to be ordered and
no strange ICs you have to
mail away for; if your junk
box doesn’t have what you
need, the local parts store
probably does. This design
approach has produced a
rig whose performance is
better than | had expected,
but there are still improve-
ments to be made by the ex-
perimenter. The thing
which has the biggest pay-
off potential is an improved
bfo. The 10.695-MHz tech-
nique works, but the bfo
signal passes through all of
the i-f stages of the receiver
and that puts a limit on the
i-f gain usable (before the
receiver chokes on its own
bfo) and probably gener-
ates some spurious re-
sponses as well. A bfo at
455 kHz has several advan-

tages aside from the i-f con-
siderations: The detector
stage could be replaced
with one of the simpler
product detectors for bet-
ter linearity, a separate agc
detector could be included
and the agc put back into
service, and (though much
less important) the S-meter
could be hooked back up.
There are two ways to go
about adding the bfo—with
and without a crystal. If you
have or can get a 455-kHz
crystal, you're all set; other-
wise, you might try making
a free-running oscillator
with an old i-f transformer.
The free-running version
may work fine—after all,
the frequency is low and
drift certainly isn’t the prob-
lem it used to be in the vac-
uum tube days.

in closing | would like to
express my appreciation for
the photography and help
with the text tendered by
Steve W1GSL. In a project
of this size, it is easy to get
lost in small details, so an
impartial but informed ob-
server is an invaluable
aid.
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THE GIANT AZDEN@COMPANY

REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTrRopuck THE BriLLIANT New PCS-2800

MICROCOMPUTER CONTROLLED |
SUPERIOR COMMERCIAL GRADE

10 METER

FM TRANSCEIVER

* AZDEN *x NEW!

COMPARE THESE FEATURES
WITH ANY uUNIT AT ANY PRICE

distanze communications. LED readout displeys power selec:ion
when transmitting.
DIGITAL S/RF METER: LEDs indicate signal strength and pcwer

FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995
MHz, 10KHz steps with built-in — 100 KHz repeater offset.
ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

e SIZE: UNBELIEVABLE! ONLY 63/4"»23/8"x9 3/4”".COMPARE! outpu-. No more mechanical meter movements to fall agart!

¢ MICROCOMPUTER CONTROLLED: All scanning and frequency- e LARGZ "2-INCH LED DISPLAY: Easy-to-read frequency display
control functions are performed by microcomputer. minimizes “eyes-off-the-road” time.

e DETACHABLE HEAD: The control head may be separated from the e PUSH3UTTON FREQUENCY CONTROL FROM MIC OR FRONT

PANE_: Any frequency may be selected by pressing a microphone
or fror t-panel switch
SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting.

radio for 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
orunoccupied frequency. AUTO RESUME. COMPARE!
FULL-BAND SCAN: Ali channels may be scanned in either “busy”
or “vacant” mode. This is especially useful for locating repeater
frequencies in an unfamiliar area. AUTOD RESUME. COMPARE!
INSTANT MEMORY-1 RECALL: By pressing a bution on the
microphone or front panel, memory channel 1 may be recalled for
immediate use.

e MIC-CONTROLLED VOLUME AND SQUELCH: Volume and
squelch can be adjusted from the microphone for convenience in
mobile operation.

e DIRECT FREQUENCY READOUT: LED display shows operating

trequency, NOT channel number. COMPARE!

e TEN (10) WATTS OUTPUT: Also 1 watt low power for shorter

The squelch sensitivity is superb, requiring wess than 0.1 uV to
open. The receiver audio circuits are designed and built to exacting
specitications, resulting in unsurpassed received-signal
intelligibility.

TRUE FM, NOT PHASE MODULATION: Transmitted audio quality
is optimized by the same high standard of design and construction
as is found in the receiver. The microphone ampiifier and com-
pression circuits offer intelligibility second to none.

OTHER FEATURES: Dynamic Microphone, built in specker,
mobil2 mounting bracket, external remote speaker jack (head and
radio) and much, much more. All cords, plugs, fuses, microptone
hanger, etc. included. Weight 6 Ibs.
ACCESSORIES: 15 REMOTE CABLE....$29.95.
POWER SUPPLY....$39.95. TOUCHTONE MIC. KIT..
EXTE3INAL SPEAKER ..$18.00.

FMPS-4R A/C
..8$3¢€.95.

8817 S.W. 129th Terrace. Miami, Florida 33176
Telephone (305) 233-3631 @ Telex: 80-3356

AMATEUR-WHOLESALE ELECTRONICGS oORDER NOW TOLL FREE

e |-800-327-3102
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RTTY/CW
For the 1

M")-':} Lo

SN v

ROM-116 Z ===
Now includes: aflay t"'n 5
oTEXT EDITING ’ - LS
eRTTY PICTURES

®SAVE TEXT TO DISK petaited brochure available on request.

Featuring:

1200 BAUO OPERATION. Not limited to 110 baud
because of timing loops. 60, 66, 75 & 100
W.P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible

FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates; Program Mode (ASCII/Baudot);
Program Status

SPLIT SCREEN VIDEO. Transmit & receive data
displayed separately.

REAL TIME. Automatic CW/ID without user in-

tervention. Automatically
. CROWAN

updates at end of month
or year -
MicroProducts
606 State Street, P.O. Box 892-R e Marysville, WA 98270 e (206) 659-4279

Other features
iNclude:

Two Serial Ports
Fourteen Buffers
Automatic CW/1D
Transmit Control
Selective Call Feature
Error Correction & Editing
Word Wraping

Easy to Interface

30 Day Unconditional
Guarantee

Hardware Requirements:
TRS-80 Model | or 111 16K
EXTERNAL TERMINAL UNIT
REQUIRED

2304 MHz DOWNCONVERTERS

2304 Model 3: With high-gain preamp, dle -cast case and
connectors. .$69.95
The above models complete with high-quality drilled PC boards,
all electronic components, etc., with 15-page manual

Note: Any of the above, factory wired, $50 additional

POWER SUPPLIES FOR THE DOWNCONVERTERS:

Power supply kit # 1, less case and connectors. $19.95 HAL ECD-12:
Power supply kit #2, includes case & connectors. $24.95
Power supply—already built, complete. .$34.95

PARTS FOR THE NTSC RF MODULATOR FOR CHANNELS 3,4, 0r 5
This is not a complete kit. The hard-to-get parts include
the LM-1889, the .08 microhenry tank coil, the 7-14 micro-
henry adjustable coil, the 1O microhenry RF coil, with sche-
matic (no PC board) as used in Bob Cooper’'s satellite TV
receiver. Real buy at... $5.95

SHIPPING INFORMATION

ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED CN ORDERS LESS THAN '

$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER

HAL ECD-16:

‘“HAL’’ HAROLD NOWLAND
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S-80

CA Trauamark of the Tandy Corp.

NEW PRODUCTS FROM HAL-TRONIX

TOUCHTONE DECODER KITS

frequency Range 2000-2500 MHz HAL 567-12:
2304 Model 1: Basic three-stage, less case

and connectors.. “ $49.95

2304 Model 2: Three- stage mcludes preamp. with die-cast

case and connectors.. .$59.95 HAL 567-16:

TOUCHTONE ENCODER KITS

1/2-size (75M only 66°)

Multi-Band (5, 4, 3 bands)
80/75M thru 10M

Broadbanded - no traps used

Prices start at $82.50

Mor<AIN])

THE MOR-GAIN HD DIPOLES are the
most advanced, highest performance multi-band HF
dipole antennas available. Patented design provides
length one-half of conventional dipoles. 50 ohm
feed on all bands, no tuner or balun required. Can
be instaled as inverted VEE. Thousands in use
worlgwide. 22 models available including two
models engineered for optimum performance for the
novice bands. The Mor-Gain HO dipoles N/T series
are the only commercial antennas specifically
designed to meet the operational requirements of
the novice license. Qur 1-year warranty is backed by
nearly 20 years of HO dipole production experience

For detailed 10-page brochure, write or phone
dwectly to MOR-GAIN, PO Box 3297
Leavenworth, Ks. 66048 Tel (913) 682-3142

single line in, 12 lines out. complete with
2-sided plated-through G-10 board and all
components. Uses seven 567's and three
7402's .$39.95
single line in, 16 Imes out, complete with
2-sided plated-through G-10 board and all
components; includes 22-pin edge connector.
Uses eight 567's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-
tronics for complete writeup.) .$69.95

3x 4 twelve-character encoder utilizing the
ICM 7206 Intersil chip. Kit comes complete
with both LED and audio-coupled outputs
(speaker included). With aluminum anodized
case $29.95
4x 4 sixteen-character encoder utilizing
the ICM 7206 Intersil chip. Kit comes com-
plete with LED and audio-coupled outputs
(speaker included). With aluminum anodized
case $39.95

HAL-TRONIX

P.0O. BOX 1101
SOUTHGATE, MICH. 48195
PHONE (313) 285-1782




GOTHAM
ANTENNAS@

V/SA
[ —

SMALL LOT TRAP DIPOLES v a7
MODEL BANDS LGTH  PRICE
TSL 8040  80.40 78 549 95
TSL 4020  40.20.15 40 $47.95
SMALL LOT SHORTENED DIPOLES
-
SL-8010  80.40.20 75 $59.95
15.10
SL-160 160 130 $36.95
SL-80 80 63 $35.95
SL-40 40.15 33 $34.95
FULL SIZE PARALLEL DIPOLES
FPD-8010  80.40.20 130 $49.95
15.10
FPD-4010 40.201510 63 54495

NEW!' PORTABLE VERTICAL' IDEAL FOR
APARTMENTS. CAMPING. TRAILERS!

Folds to 5 Package No Radials. Required
Fully Assembled. Full Legal Limit. 1'1 VSWR

MODEL  BANDS HGHT  PRICE
PV.8010 8010 13 $59.95
™ PROVEN DESIGN GOTHAM ALL BAND
L VERTICALS
V160 160.80 40.20. 23 $39.95
3 15.10.6
v-80 80.40.20 23 $37.95
15.106
> va0 40.20.15.10.6 23 $35.95

FAMOUS GOTHAM QUADS
"w 2 Elements — 3 Bands Complete $119.95
CHAMPIONSHIP GOTHAM BEAMS
Full Size Complete from $79.95
DEALER INQUIRIES INVITED
caLL OR SENO LARGE SASE FOR CATA
LOG. Shipping: Dipoles & Verticals
$2.50 USA:$7.00 Canada: $5.00 FPO. APO
Beams & Quads Shipped UPS or Freight
Collect. Fla. add 4% Sales Tax

1415 First St, » Key West, FL 33040

ASSOCIATED RADIO

8012 CONSER BOX 4327

OVERLAND PARK, KANSAS 66204

BUY—SELL—-TRADE

All Brands New & Reconditioned

MFJ/Bencher Keyer Combo

Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044
IC. lambic. Adjustable weight, tone, volume, speed.
Semi and automatic modes. Solid state keying. RF proof.

MFJ-422X

Combo s9995 Kever only $6995

The best of all CW worlds - a deluxe MFJ Keyer  The Bencher Paddle is a best seller. Fully ad
in a compact configuration that fits right on the justable gold-plated silver contacts, lucite paddles,
Bencher iambic paddle! You can buy the combina- chrome plated brass, heavy steel base with
tion or just the keyer for your Bencher non-skid feet

New MFJ Keyer—small in size, big in features Order from MFJ and try it - no obligation. if
Curtis 8044 IC, adjustable weight and tone, not delighted, return it within 30 days tor refund
front pa iel volume and speed controls (8-50 wpm). (less shipping). One year unconditional guarantee
Built-in dot-dash memories. Speaker, sidetone, and  Order today. Call Toll Tree 800-647-1800" Charge
push button selection of semi-automatic/tune or VISA, MC or mail check, money order for amount
automatic modes indicated plus $4.00 each shipping and handling

Ultra-reliable solid state keying: grid-block,  Enjoy CW. See dealer or call MFJ now.
cathode and solid state transmitters (-300 V, 10 mA "
max., +300 V. 100 mA max ) Fully shielded Ral AW S (3 PN [ [ LY R LIV
Uses 9 V battery or 110 VAC with optional adapter, Call 601-323-5869 in Miss., outside continental
MFJ 1312, $9.95 USA or for technical info., order/repair status

Beautiful functional engineering. The keyer
mounts on the paddle base to form a small MF IENNCBE'I:OP;‘I{TSEEDS’
(41/8x25/8x51/2") attractive combination
that is a pleasure to look at and use a7 Box 494, Mississippi State, MS 39762

MFJ-422

913-381-5900

y.

e
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BEOR AR RS

YOU WANT A DEAL — WE WANT TO DEAL

CALL NOw!!!

SAVE—SAVE —-SAVE

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

«~See List of Advertisers on page 114
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Chris Brown KA1D
PO Box 485
Groton MA 01450

‘Hands Across the Water

— CW lives on historic Cape Cod

he operator casually
twirls the passband
control of a $7,000 Watkins-
Johnson receiver as he
peels another CW signal off
the side of a noisy pileup.
He’s been at it—slapping
out 20-word-per-minute CW
—for almost eight hours
now. Soon his shift will be
over and someone else will
take his place.
As he concludes another
contact, he habitually spins
the antenna switch, sam-

CALL NAME

KB1AO Ronald Farris
N1AVT Waiter Doucette, Jr.
K1GRM James Richards
WIJE William Fishback
WIKL William Ryder
K1LJS Lewis Masson
WI1SCD  William Pyne
WA1SIY  Timothy Call
K1TV Ralph Siebert
K1WF William Farris, Jr.
KIWT Wallace Turzyn
KA1YT Phillip Davis
WA4GEX Robert Norloft

Fig. 1. List of hams working
at WCC.
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pling the various rhombics
he uses for receiving while
trying to pull yet another
signal up out of the pack
that has zero-beat on top of
him. Europe, the Med, the
Persian Gulf, Africa, the
South Atlantic—as the
rhombics click by, one sig-
nal finally surfaces above
the rest.

Tapping his bug in re-
sponse, the operator keys
his remote transmitter
From the shore of a sleepy
tidal marsh green with sea
grass five miles away, his
antennas —mostly dou-
blets, dipoles, and curtains
—march out toward the
rolling Atlantic. Two 4-500s
drive two 4-5000s and his

Fig. 2. In this rustic, ivy-covered building with a history as
long as radio communication itself, 900 messages a day are
handled by 21 professional CW operators, almost half of
whom are hams.

signal is easily heard on the
other side of the world

After a brief exchange of
formalities, the text of a
message is passed between
another ship at sea and the
largest and oldest commer-
cial CW station still operat-
ing in the United States:
RCA Globecom’'s WCC. In a
few minutes the shift will
end, the paddie will be
passed, and another watch
in the life of a professional
CW operator will come to
an end on Cape Cod.

Back In Time

Visiting WCC, RCA’s ma-
rine message-handling sta-
tion in the town of
Chatham, Massachusetts, a
good ways out on Cape
Cod, is like taking a trip
back through time. Once
there, you’re back in the
Golden Age of shortwave
radio communications. The
rustic ivy-covered brick
buildings, erected by the
Marconi Company in 1914
(only eleven years after the
first transoceanic radio
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Fig. 3. At a remote transmitter site on the edge of a tidal

marsh

WCC’s antennas march out toward the Atlantic

Ocean. These doublets and dipoles are fed with 10 kW of rf
on6, 8, 12, 16, and 22 megahertz.

message was sent from
nearby South Wellfleet),
are still intact. Most stand
vacant now, victims of a
technology to which they
helped give birth. One,
however, is as busy as ever.

Though methods of long-
range radio communica-
tions have changed drasti-
cally during the last 60
years, the nobility of WCC
remains. This station, which
once provided weather in-
formation for Charles Lind-
bergh, maintained contact
with Richard Byrd on his ill-
fated trek to the pole, and
monitored, then lost, Amel-
ia Earhart’s distant trans-
missions, has survived. And,
in spite of the pressures for
modernization, develop-
ment, and progress sur-
rounding them, these build-
ings, like the CW they shel-
ter, are holding their ground
in 1982

What impresses most on
a visit to WCC is the fact
that in this high-speed,
packet radio, orbiting-satel-
lite world we live in, there is
still a place where the
Morse code is hammered
out twenty-four hours a
day, for a profit.

Edgar Hammons, manag-
er of WCC: “Well, though
we've seen a gradual de-
cline over the last four
years in the number of CW
messages we handle, we're
still quite busy.” Though it
40 73 Magazine e July, 1982

may be on the decline, the
WCC CW traffic list is,
nonetheless, impressive.
During the course of one
twenty-four-hour operating
day, 900 messages will be
handled by WCC —most of
them on CW. In rotating
shifts, the station’s 21 CW
operators provide thou-
sands of ships at sea with a
reliable and inexpensive
means of contacting their
home offices.

“Satellites and digital
communications are fine,”
says Hammons, but, he
adds, “they are also ex-
tremely expensive to install
and maintain.” A modern
shipboard satellite terminal
can cost a ship owner over
$50,000. As a result, many
owners cling to CW and
WCC as their only reliable
communications link.

In addition to conven-
tional CW, WCC offers cus-
tomers with the proper
equipment SITOR commu-
nications services. SITOR
(Simplex Telex Over Radio)
operates as an answer-back
RTTY system. Running at 75
baud (50 wpm), SITOR
transmitters and receivers
at WCC echo message char-
acters back to the ships that
transmitted them. The re-
sult is error-free automated
copy. In some instances,
SITOR-equipped ships and
their home offices can be
connected directly through
WCC for more private (and

P Marine Radio Station’

$

' WCC

Fig. 4. A new sign welcomes visiting amateurs to RCA’s
oldest commercial radio facility.

expedient) communica-
tions. A three-minute
SITOR exchange with WCC
costs an American ship
about $9, a substantial sav-
ings over the CW rate which
is based on a 52¢-per-word
charge.

For the time being, how-
ever, CW is still the main-
stay of WCC operations.
After the hourly traffic list
is broadcast by the station
on the 4-, 8-, 12-, 16-, and
22-megahertz marine
bands, CW signals pile up
for each of the eight opera-
tors manning the shift.
Once he establishes con-
tact with a ship, a WCC op-
erator types the text of the
message he has received or
sends the text of the mes-
sage he is holding. Received
messages at WCC are
passed to one of three print-
er clerks via a small convey-
or belt. The printer clerks
then key the typewritten
messages into a teleprinter
that connects directly to an
RCA message-center com-
puter in New Jersey. At this
point, the computer takes
over and automatically
telexes the message to its
final destination

The obvious thing about
WCC’s message-handling
procedures is that they are
highly labor intensive: It
takes a lot of people to get
a message delivered. Ac-

cording to manager Ham-
mons, however, staffing the
station poses little problem,
despite its location on
remote Cape Cod. “We
have no openings here at
present,” says Hammons,
“although we frequently
do. In fact,” he adds, “I
have two applications for
CW operator in my desk
drawer right now. Tell your
readers that I'm always
glad to get new applica-
tions, though”

WCC’s operating staff
numbers 34; 21 are CW op-
erators, nine are marine
telex clerks, and four are
technicians. There are 13
hams on the staff (See Fig.
1), almost 40% of the total
employees! The starting sal-
ary for a CW operator is ap-
proximately $23,000 per
vear and the present con-
tract calls for 10% vyearly
increases in wages.

Where does WCC find
professional CW aficiona-
dos to man its station? Basi-
cally, there are two sources.
Station operators come
from the ranks of the mili-
tary or from the ranks of
amateur radio. Of the 21
full-time CW operators at
WCC, eight are hams. In ad-
dition, all four technicians
who attend to the day-to-
day equipment mainte-
nance and repair are hams

Standard equipment for



GLB

HIGH PERFORMANCE
PRESELECTORS

MODEL P50 to PS00

+1.6 MHz at 220 MHz: —40 dB

+5 MHz at 450 MHz: —45 dB
The solution to interterence, intermod and
desens problems on repeaters
12V DC operation
Dimensions only 1.6 x 2.6 x 4.75 exclud-
ing connectors
» Custom tuned to your frequency
* Low cost — only $69.95
* Allow $2.00 for shipping and handling
We have a complete line of transmitter and receiv-
er strips and synthesizers for Amateur and com
mercial use. Write or call for our free catalog

We welcome MasterCard or VISA

GLB ELECTRONICS

L »143

" MFJ RF NOISE BRIDGE

\

Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and expanded capacitance range gives

1-(716) 824-7936, 9 to 4 J \ Ppedances with transmatch and dummy load.

you much extended measuring range.

e, . , )

WY r—

This MFJ-202 RF Noise Bridge lets you quickly
adjust your single or multiband dipole, inverted
Vee, beam, vertical, mobile whip or random
system for maximum performance.

Telis resonant frequency and whether to shorten
or lengthen your antenna for minimum SWR over
any portion of a band.

MFJ's exclusive range extender, expanded ca-
pacitance range (£ 150 pt) gives unparalleled im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. S0-239
connectors. 2 x 3 x 4 inches. 9 volt battery

Other uses: tune transmatch; adjust tuned cir

¢ Exclusive range extender
¢ capacitance range

v 47

* Expanded
¢ Series Bridge

* 50 - 500 MHz Sl . 2.

¢ Ultimate rejection over 80 dB * e -

¢ Five large helical resonators " o

* Low noise

« High overload resistance ‘. T L

* Typical rejection figures: MFJ RF NOISE BRIDGE
+600 kHz at 144 MHz: - 30 dB el

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a refund
(less shipping}. This bridge is unconditionally
guaranteed for one year.

To order, simply call us toil tree 800-647-1800
and charge it on your VISA or MasterCharge or
mail us a check or money order for $59.95 plus
$4.00 for shipping and handling tor MFJ-202.

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see dealer.

CALL TOLL FREE ... 800-647-1800

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

cuits; measure inductance, RF impedance of ampli-
. fiers, baluns, transformers; electrical length, velo- M F ENTERPR'SES,
1952 Clinton St., Buffalo, N. Y. 14206 city factor, impedance of coax; synthesize RF im- INCORPORATED

Box 494, Mississippi State, MS 39762 J

CALL NUMBER ONE!

CARLDAD INVENTORIES « ROCK BOTTOM PRICES
SUPER-FAST SERVICE

MINI-PRODUCTS  NYE TEN TEC
UNIVERSAL
UNARCO-ROHN

VIBROPLEX

LINES: AEA ALPHA CUSHCRAFT
AVANTI BEAFCAT COLLINS HY GAIN KLM MOR GAIN PALOMAR ENG
ASTRON BIRD COE HUSTLER KENW000 MIRAGE REGENCY
ALLIANCE  BENECHER  ORAKE ICOM MICROLOG MFJ SWAN

cALL ToLL FREE 1-800-325-3609 119619990

MID-COM ELECTRONICS e« 8516 MANCHESTER ROAD * BRENTWOOD, MO 63144
L
[} @

DENTRON KANTRONICS




Fig. 6. A typical WCC operating position. Emphasis is put on
receiver performance and typing ability.

hams operating at WCC in-
cludes a second class com-
mercial telegraph license
and a well-worn Vibroplex
bug. Hand keys are avail-
able at each operating posi-
tion, but, in a partial con-
cession to modernity, most
operators prefer to use their
own mechanical keyer. No
electronic keyers are in evi-
dence, although one ham
on the staff has been experi-
menting with the use of a
CW keyboard.

Traffic at WCC is usually
passed at around 15 words
per minute but, in some
cases, more slowly if the
shipboard operator is not
up to speed with the WCC
crew. The quality of the
code coming into WCC,
both in tone and in style,
varies. Some shipboard sig-
nals chirp like late-night
Russian DX on 40 meters,
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and some of the fists send-
ing these signals are straight
out of the Novice bands.

Through it all, however,
the cool professionalism of
the WCC crew prevails. It is
only rarely that the text of a
message must be repeated
by a tired operator in a dis-
tant port of call

The Future at WCC

The future of WCC as a
CW operation is open to
question. Ed Hammons,
conceding that CW is being
eclipsed by the more cost-
effective SITOR system,
thinks CW will be around
for some time, however. I
believe that we will always
have Morse code,” he said,
adding that, “eventually it
may not be the biggest seg-
ment of our business”
Hammons went on to say
that SITOR is gaining in

Fig. 7. Outgoing traffic is posted on the WCC message
board. Between 700 and 1000 pieces of traffic are handled

on a typical day.

popularity rapidly and that,
at present, WCC is handling
anew ship on SITOR almost
every day

For the CW operators at
WCC, all of whom take
turns babysitting the SITOR
equipment now and then,
CW remains more than a
business; for most, it is a
passion. One of them who
argued most adamantly for
the maintenance of high-
quality standards on CW, as
well as for the retention of
CW as a requirement for
amateur licensing, was not
even a ham. He simply felt
that CW was “something
special, something human”
in our digitally-automated
world of tomorrow

Sentimentality aside, the
fact remains that a substan-
tial portion of the message
traffic that passes between
the U.S. merchant fleet and
their home offices in this in-
formation age in which we
live does so via CW. For be-
leagured CW stalwarts who

constantly find themselves
on the defensive when con-
fronted by their SSB- or
ASCll-loving ham brethren,
that may be comforting to
remember.

It may also be reassuring
to remember that, should
the cares of this modern in-
formation age become too
great, there is an alterna-
tive. In a quiet village on
old Cape Cod there is an
ivy-covered building with a
history as long as radio
communications itself
where a CW-loving ham can
earn a decent living by
pounding out ten kilowatts
of Morse for all the ships at
sea. All he needs is a love of
CW and a well-broken-in,
vintage Vibroplex bug.

Amateurs visiting Cape
Cod are welcome to tour
WCC. The station manage-
ment requests that all visits
be made between 8 am and
4 pm, weekdays only, and,
when possible, arranged
one day in advance.l



$SOTRON ANTENNAS | NEW MFJ-102 SOLID STATE )

comernimenenesss. || 24 HOUR DIGITAL CLOCK

Switchable to 24 hour GMT or 12 hour format. ID timer.
Seconds readout. Bright BLUE .6” digits. Alarm, snooze,

lock functions. Power out, alarm on indicators. Assembled.
3 - Switch to 24 hour GMT
e \ or 12 hour format!

ID timer. Seconds readout.
Bright BLUE .6 inch digits.

$3295

Now you can switch to either 24 hour GMT Sloping front for easy viewing. 6x2x3".

time or 12 hour format! Double usefulness. Order from MFJ and try it — no obligatien. If
Switchable *“Seconds™ readout for accuracy not delighted, return it within 30 days for retund
ID timer. Alerts every 9 minutes after you tap (less shipping). One year limited warranty by MFJ.

FOR 80-40-20 METERS

the button. Also use as snooze alarm Order today. Call toli free 800-647-1800. Charge
“Observed” timer. Just start clock from zero VISA, MC or mail check, money order for $32.95
NEEDS NO RADIALSOR - and note end time of event up to 24 hours plus $4.00 shipping/handling for MFJ-102
MATCHING DEVICES ! Alarm. For skeds reminder or wake-up use Put this new improved MFJ digital clock to
Synchronizable with WWV work in your shack. Order today.
ISOTRON 80 ISOTRON 40  1SOTRON 20 FastSlow set buttons for easy setting. CALL TOLL FREE ... 800-647-1800
54 INHIGH 31IN. HIGH 17 IN. HIGH &g bnght, blue digits (vacuum fluorescent) are Call 601-323.5869 for technical information. or
BIG ON PERFORMANCE 0.6” for easy-on-the-eyes, across the-foom viewing.  geyrenair status. Also call 601-323 5869 outside
Lok fustion prevents missetting continental USA and in Mississippi. 47
: v
SMALL ON SPACE Operates on 110 VAC, 60 Hz (50 Hz with
m BILAL COMPANY simple modification). UL approved : M F ENTERPR'SES
(303)687-3219 = Handsome styling with rugged black plastic INCORPORATED
STAR ROUTE FLORISSANT CO 80814 \C2se with brushed aluminum top and front Box 494, Mississippi State, MS 39762

MARK
3CR

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of out
standing quality and beautiful sound.
In repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR

also means:
e Receiver sensitivity {0.25 uV. e Spurious rejection > 65 dB.
e Schmitt trigger squelch to capture fading signals e Autopatch and reverse autopatch
e 13 Morse messages e 15 Function controlled outputs

e Die cast aluminum receiver and transmitter enclosures
For the Finest in
Repeaters ® Controllers ® Power Amplifiers ® Link Transceivers

MICRO CONTROL SPECIALTIES .=
23 Eim Park, Groveland, MA 01834 (617) 372-3442
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look here

1-713-658-0268

SANTEC
ST 144 up
$299.00

New AEA MBARC ............... 399.00
MBARQ o assarsngasasaphoisoassns 269.00
CK| Pelaideds piterirahbbrisriddess .1 D.00
Demo Kenwood TS530S . ... .... 600.00

New FT101ZD/3
JWL 2meter square horizontal mobile

antenna .................... ... 29.95
IC2E0AY Ex F¥ex Bad ntor-eeachtrnt Lone - 379.00
1IC290 ... ... 429.00
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(+$100 factory rebate)

Belden 8214 RG8foam .......... 36¢C/ft.
8267 RG213 , cuptrruybbscaypent 43¢/ft.
9405 heavyduty rotor cable . ... 45¢C/ft.
9258 RG8X ........ ot o 4 19¢/t.

Universal Security 700’ cordless
telephone/base/remote  139.00 complete
Perimitron 3 transmitter wireless alarm

system .......................... 19500
TR7A ......................... 1450.00
R7A ... . ...................... 1400.00
KLM KT34XA ... ... .............. 469.00
KT34A o PG " .. 309.00
Kantronics Minireader . .. . .. ... 249.00
Micrortty .................. .... 249.00
Butternut HF6V . ... ... ... ... .. 100.00
Saxton 450ohm openwire ladderline 20¢/ft.
AEAHTM mike ................... 156.00
high s/n PA78 .............. 2795.00
Kenwood TS660 ................599.00
RG214 nonmil copperbraid ...... 70¢/ft.
Dowkey coaxrelay ................ 99.95
RCA 40673 ...................... 1.95
Hal interface ..................... 1569.00
Hamsoft ............ e e 8 B apiv 1CEN,
Astro 103 ................... 10956.00
Astro 150A ... ... .. se......... 849.00
Mallory 2.6A/1000PIV ........... 19Cea.

all items guaranteed
Used Clean Corner

Round Emblem Collins ... shras aw s (Call
KWM2 ... ............... .... 80000
7583B ............. .... 600.00
75S83C .00 oM . smes ... 700.00
32S3 sewiin e ..., 600.00
516F2 y 200.00

Complete Mechanical/Electrical
Checkout Before Shipment

MASTERCARD VISA
All prices fob Houston except where indicated. Prices
subject to change without notice, all items guaranteed
Some items subject prior sale. Texas residents add 6%
tax. Please add sufficient postage. balance collect

MADISON

Electronics Supply
1508 McKinney .s
Houston, Texas 77010
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V-J| 2 METER 90 WATT OUTPUT
=mwi AMPLIFIER WITH 18 DB GAIN PREAMP

o +139.95*

FACTORY DIRECT PLUS SHIPPING

@ FREQUENCY range 144 - 148 MH:z
@ OPERATION FM or SSB {completely linear) Class AB1
® RF ORIVE 1 to 30 watts
® KEYING RF activated with high quality relays
@ SSB operation built in delay
©® POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8 VOC
POWER MEASUREMENT @ |OLE current 20 mills
100 AT13.8VDC ® MOBILE or FIXED operation
® PREAMP 18DB gain minimum
v 20 @ NOISE FIGURE less than 1.5 DB
E 80 K| ® PREAMP KEYING independent — separately RF activated relays
2 K ® CONSTRUCTION wrap around aluminum heat sink 2 pieces
z 70 - 360 degrees cooling
= 60 s ® SIZE 7”(w) x 6”(d) x 3”({h) — WEIGHT 3 Ibs. 9 ozs.
g © IMMEOIATE SHIPMENT
5 50
040 SPECIAL OFFER 399 9 *
5] : & a
§ g0 1 Matching Power Supply  PLUS SHIPPING
204442 15 AMP SUPPLY wi. 13 Ibs. size 8”(w) x 5”(h) x 6”(d)
10 e IMMEOIATE SHIPMENT
_.' ALL PARTS ANO LABOR WARRANTEO ONE FULL YEAR
1234567891 VJI0PL Amplifier $139.95 plus $3.00 shipping
POWER INPUT IN WATTS VJ15 POWER Supply $99.95 plus $7.00 shipping

POWER CHART *Prices USA only
VISA, MASTER CHARGE, M.O. or C.O.D. e PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965

N

Introducing
x YOUR OWN
AUTOPATCH FOR
MoBILe CONNECTION SIMPLEX OPERATION
ONLY

$169% «wr

NoVax

oN

» s, Wired and Fully Tested
. MY R $219.95 « Shipping $3.50
Qe e inUS.A. e NY.S.
Residents add appropriate
sales tax

Hundreds already in operation ¢ Call anyone—anywhere—anytime

NOVAX interfaces your standard 2 meter; 220, 450; etc. base station and DTMF

(Touchtone) Telephone, using a high speed scan switching technique so that you
can direct dial from your automobile or with the HT from the backyard or poolside
—automatically. Easy installation. Ringback (reverse autopatch) option available

for $29.95 kit—$39.95 factory wired.

* SMALL SIZE—(5" x 6" x 2") « EASY INTERFACING with radio audio
o STATE OF THE ART & squelch circuit

CIRCUITRY 12-16 V.D.C + SINGLE DIGIT CONTROL
« ADJUSTABLE ACTIVITY TIMER (connect and disconnect)

(clears out if mobile is out of range) + 3 MIN. CALL DURATION TIMER

TO ORDER—SEND Check—Money Order (MasterCard or Visa accepted) to:

R.W.D. Inc., Oriskany, N.Y. 13424 or call (315)-829-2785 21




pro-am

Mounts and
Antennas

Commercial users and amateurs who demand the very
best will find professional quality and performance with
Valor’'s Pro-Am Communications products. As original

equipment os replacements, Pro-Am

antennas and

mounting sysiems are compatible with the Motorola
type TAD and TAE components. Stainless steel whips,
heavy-duty, chrome-plated brass parts; weather-sealed,

200-watt low loss coils ensure long-lasting performance.

Available from 27 MHz thru 866 MHz.

e

| o

Write or call today for complete details.

VﬁlOf Enterprises, Inc.

&= @
(= ) )

185 W. Hamillon St., West Milton, OH 45383
PH: (513) 698-:4194, Outside Ohio: 1-800-543-2197

Telex: 724-389 ATT: Valor

*HC-V220
221-225

1408] 266 -9214

*DOUBLE BAND HC-V, HC-U2

*STANDARD BNC
CONNECTORS

M-SQUARED

ENGINEERING, INC.
1446 LANSING AVE

SAN JOSE,CA. 95118

M2 ENGINEERING'S

VHF H.T. CONVERTERS

*BI-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSON
FOR UP TO 5 WATTS

HG Y220

DEALERS
WELCOME

*SINGLE BAND HC-V220

USES SINGLE
AAA CELL

LOW LOSS
COUPLING TO
ANTENNA

OFF RETURNS
TO NORMAL
TRANSCEIVER
OPERATION

SIZE: approx.
2x1. spxp1 5

WEIGHT:
3.9 ozs.

Shipping included
Calif.

residents add

77 6.5% sales tax

» See List of Advertisers on page 114

MFJ DUMMY
“ LOADS

Tune up fast into 50
ohm resistive load.
Extend life of finals.

Includes
= - high quality
transformer
oil.

53 495

New MFJ-250 VERSALOAD Kilowatt Dummy
Load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air QRM

Run 1 KW CW or 2 KW PEP for 10 minutes, Y2
KW CW or 1 KW PEP for 20 minutes. Continous
duty with 200 watts CW or 400 watts PEP. Com-
piete with derating curve.

Quality 50 ohm non-inductive resistor.

Oil cooled. Includes high quality, industrial
grade transformer oil (contains no PCB).

Low VSWR to 400 MHz: Under 1.2:1, 0-30
MHz. 1.5:1, 30-300 MHz. 2:1, 300-400 MHz.

Ideal for testing HF and VHF transmitters.

$0-239 coax connector. Vented for safety.
Removable vent cap. Has carrying handle.
7-1/2in. high, 6-5/8 in. diameter.

MFJ “Dry” 300 W and
1 KW Dummy Loads.

36495* 32695

Air cooled, non-inductive 50 ohm resistor in
perforated metal housing with S0-239 connect-
ors. Full lnad for 30 seconds, derating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to 30
MHz, 1.5:1 for 30-160 MHz. 2Yx2Vex7 in.
MFJ-262 (1 KW). SWR 1.5:1 for 30 MHz
3x3x13 inches.

MFJ HF SWR/Wattmeter

New MFJ-816 low cost HF SWR/Wattmeter for
1.8 to 30 MHz range. Torodial current pickup
gives uniform sensitivity over entire HF fre-
quency. Read SWR, forward and reflected power
in 2 ranges (30 and 300 watts) on two color scale.
$0-239 coax connectors. 4-1/2x2-3/8x2-7/8 in.

Order from MFJ and try it. If not delighted,
return it within 30 days for refund (less shipping).

One year uncondltional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA,MC. Or mail check, money order.

Write for free catalog.
CALL TOLL FREE . 800-647-1800

601-323-5869 in MS, out5|de continental USA.

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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Alfred Fant, Jr. WBSWAF
Applied Research Laboratories
10000 Burnet Rd.

Austin TX 78758

A Three-Piece CPO

— battery not included

Recently, | had need of
a code-practice oscilla-
tor to teach a Girl Scout
troop how to properly send
the international distress
signals. We had already
learned the emergency sig-
nals for ground-to-air, rail-
roads, and the trucking in-

dustry. (How would you sig-
nal an oncoming train that
a bridge was washed out?) It
was just as important that
the girls knew how to signal
for help using Morse code.
Hence, our program on
emergency communica-
tions.

IS P

Vee 8

7404

1 GND

(PIN 14) 6—9¢ i

VOLTAGE DIVIDER
wnoa

=6V

500

{PIN 7)6——4

Fig. 1. The simplest cpo. The IC is a 7404 low-power Schott-

ky hex inverter. C is a 5- to 30-uF electrolytic selected for

desired pitch. The speaker is a 2-inch, 8-Ohm unit.
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The cpo itself was built
using 1 1C, 1 capacitor, and
1 speaker! The volume was
sufficient for our meeting
area and four C-cells wired
in series provided the re-
quired 6 volts. Did | say 6
volts? Oh, yes, not wishing
to build a 5-volt power sup-
ply (as required by the
Schottky 1C) for the circuit,
I just used a voltage-divider
network consisting of two
resistors wired in series with
the battery pack. One resis-
tor was 10 Ohms, the other
was 50 Ohms. The 50-Ohm
resistor will function just
like a miniature 5-volt bat-
tery. One end of the resistor
will be the positive terminal
and the other end will be

the negative terminal. The
current drain of the IC is so
small that there is no prob-
lem with this arrangement.

The circuit was soldered
directly to an IC socket and
the speaker. | could have
soldered directly to the IC
pins, but happened to have
a spare 14-pin socket in my
junk box.

I used two 100-Ohm resis-
tors in parallel to produce
50 Ohms. A standard 51-
Ohm resistor would have
worked just as well, as the
maximum voltage for the IC
is 5.25 volts

The schematic diagram is
self-explanatory. Build it
and enjoy!'@




Free UPS shipping 2 locations open Mon-Sat
on orders over 10 am 'til 6 pm
$100.00 Thurs & Friday 'til 9 pm

Mich. res. add 4%

PKENWOOD
R.L.DRAKE

[€3ICOM

1r‘1FTEN-TEC
VAESY
MFJ AND MORE!

CALL FOR QUOTES

HD73 ALLIANCE
$99.95

IC25A-ICOM
$309.95

3TBA HUSTLER
$189.95

MFJ 989
$269.95

HAM 2 locations
1207 W. 14 Mile Road, Clawson MI 48017

R S E 313-435-5660
SH AC K 31155 Plymouth Road, Livonia Ml 48150

313.522-4232 w117

Introducing

The Model 973A
Military Time Format
Wall Clock

by Benjamin Michael
Industries, Inc.

speCiﬁcationS: By popular demand Benjamin M:chagl
: h i Industries introduces the newest addition
ormat: E; :g:: Military sg;g:; to it's line of professional quality Military
Oscillator: 32.768kHz Quartz Crystal jj e elamEn slackes TS (lodelhion ®
Accuracy: 15 sec/month Max Error features quartz accuracy and a huge 12
Power Source: A single C cell will dial which allows excellent visability even
9 2 ) y
operate this instrument for in large rooms. This unit is perfect for
. over one year hospitals, communications rooms, flight
g:faﬂ"e‘r;lsel?ns (nommilz) h operations offices; anywhere that military
Depth : t’.lir::::hzss time is required for accurate, non-
Military Time format wall clock ambigilcllsy 10ggifigior coniwal
slf:;esgf*gof?sm " A unique, intelligently designed dial
hibgkTeca qﬂgmﬁy 20 simplifies the clock face and helps
e eliminate the interpretation errors often
associated with 24 hour clocks. Battery
n operation eliminates the need for an
QIM;aMAleM‘.‘M\L( \\AAM‘MM unsightly power cord and, more
Consaan st 65 €. Palatine Road v importantly, provides immunity to power
W ”""""3‘.;‘3‘;,";3-6('} 60070 I — line failures

'MFJ KEYERS'

Uses Curtis 8044 IC. lambic
operation, dot-dash memo-
ries, weight control, solid
state keying. RF proof.

L' 56566 57995

The MFJ-408 Deluxe Electronic Keyer sends
jambic, automatic, semi-automatic, manual. Use
squeeze. single lever or straight key

Speedmeter lets you read speed to 100 WPM.

Socket for external Curtis memory, random
code generator, keyboard. Optional cable, $4.95

lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation pro
vides automatic dots and manual dashes.

Dot-dash memory, self-completing dots and
dashes. jam-proof spacing, instant start. RF proof.

Solid-state keying: grid block, solid state xmtrs.

Front panel controls: linear speed, weight,
tone, volume, function switch. 8 to 50 WPM.

Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate ORM.

Tone control. Speaker. Ideal for classroom

Function switch selects off, on, semi-automatic/
manual, tune. Tune keys transmitter for tuning

Uses 4 C-cells. 2.5 mm jack for power (6-9
vDC). Optional AC adapter MFJ-1305, $9.95.

Eggshell white, walnut sides. 8x2x6 inches.

MFJ-406, $69.95, like 408 less speedmeter

MFJ BCON KRYER 1Y

$49% |39,

New MFJ-401 Econo Keyer Il gives you a
reliable, full feature economy keyer for squeeze.
single lever or straight key.

Has sidetone, speaker, volume, speed, internal
weight and tone controls. Sends iambic, auto
matic. semi-automatic, manual. Tune function.
Dot-dash memories. 8-50 WPM. “On” LED. Use
9V battery, 6:9 VDC, or 110 VAC with optional
AC adapter. MFJ-1305, $9.95. 4x2x3'2"

Reliable solid state keying. Keys virtually ail
solid state or tube type transmitters

30,

MFJ-405 Econo Keyer Ii. Same as MFJ-401
but has built-in single paddle with adjustable
travel. Also jack for exte[nﬂa@q_dgxg‘_z"

Optional: Bencher lambic Paddle, $42.95;
110VAC adapter, MFJ 1305, $9.95. Free catalog.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information, or

der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,-a7

MF ENTERPRISES,
INCORPORATED

Qox 494, Mississippi State, MS 39762)

~See List ol Advertisers on page 114
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Don H. Gross W3QVC
RD 6, Scaitfe Road
Sewickley PA 15143

Bert C. De Kat VE3DPB
PO Box 137

Lynden, Ontario
Canada LOR 170

Coherent CW for VHF

he so-called system of

“coherent CW,” which
is actually a form of
matched filtering with ex-
tremely narrow band-
widths, has been applied to
the high-frequency spec-
trum and should have inter-
esting VHF applications. In-
formation is typically com-
municated at a bandwidth
of only 10 Hz, resulting in a
remarkably high signal-to-
noise ratio. Successful con-
tacts have been carried on
at low power levels (such as
1 Watt) on 80 meters and
over long distances (Califor-
nia to Asia) on 20 meters.

SWITCHING MIXERS
SMal

INPUT y—
SMA2
_{>
smel
smB2

—will i

Interesting technical by-
products have been the de-
velopment and use of the
Petit filter with readily ad-
justable narrow band-
widths, the production and
use of high-quality frequen-
cy synthesizers, and major
advances in frequency sta-
bility, along with greatly im-
proved methods of frequen-
cy measurement. Another
important factor is the use
of keyers with precision
timing and phasing for each
bit of each Morse element,
using either the Accu-Keyer
or special computer keying
programs.

CHANNEL A

INTEGRATORS
Dump

SAMPLE

554 HOLD

it work?

To our knowledge, the
application of all of these
technologies has not been
made to VHF communica-
tion, but some of them may
hold promise for important
future advances at these
higher frequencies.

Why Narrow Bandwidth
at VHF?

The use of FM and the
promise of packet commu-
nication of digital informa-
tion at high speeds has
drawn attention to the ad-
vantages of the wider band-
widths available at VHF.
But for some applications,

OQUTPUT MIXERS
SOoal

S i

AUDIO

S0A2

f= ) ]

SMAl
= smel
NETWORK

— —————) 5MA2
l L-b—) 5MB2

CENTER FREQUENCY
x4 REFERENCE

COMBINER

" QUTPUT

506!

T

e
1)

DUMP AT END
OF wiINDOW

SAMPLE JUST
BEFORE END
OF WINDOW

COHERENT-INTEGRATION
SAMPLE /DUMP CONTROL

L

PHASE
ADJUSTMENT

NE TWORK

l

DESIRED OUTPUT
FREQUENCY X 4

_o COHERENT -wINDOW
~° REFERENCE

Fig. 1. Block diagram of the Petit filter (originally appeared in QST, May, 1981).
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a completely opposite ap-
proach may be better. Sup-
pose that we would prefer
to get maximum range or
highest intelligibility for on-
ly a brief message or one
that might just as well go
slowly. This could be, for in-
stance, where the most im-
portant information might
be evidence of contact
through call letters and a
signal report.

Let us make a simplifying
assumption (not exactly
true) that the methods of
modulation and detection
would be the same for ei-
ther wide- or narrow-band-
width communication and
that the bandwidth re-
quired is the same as the
bits sent per second. Curi-
ously, 10 kHz completely
filled for one second with
10,000 bits of information
(as in a packet) would trans-
mit exactly the same num-
ber of bits as 1,000 separate
channels, each 10 Hz wide
and each transmitting only
10 bits during the second
(as in CCW). Noise power on
each channel is proportion-
ate to channel bandwidth
So, for the same signal-to-
noise ratio, each narrow-
band signal using one milli-
watt would do as well as the
packet transmitter using 1
Watt. All the narrowband
stations together would use



1 Watt—or if we preferred
to use only one channel, we
would use the same total
amount of energy by taking
1,000 seconds to send the
same message!

Thus, neither method has
an inherent advantage in
bits of information per unit
of transmitted energy. So
our choice will be made by
whether we prefer speed at
higher power or slowness at
lower power (or perhaps
greater range at the same
power, at the sacrifice of
speed).

We should note that if
the total time is minimally
used by packets or if the
total frequencies are mini-
mally used by lower-power
narrowband signals, the
chances of interference to
either mode by the other
mode in the same frequen-
cy range are very slight.
Each tends to be immune to
the other. (This will not ap-
ply, of course, if some
greedy DXer tries a kilowatt
on CCWY)

The Narrowband
Matched Filter

We wusually think of
Morse code in terms of dot
and dash patterns, each at-
tached to a particular let-
ter, number, etc. But Morse
can be just as well con-
ceived as a digital system
based on an “on” (=one)or
“off’”” (=1zero) condition
during a series of equal
time intervals. Each time in-
terval would be the length
of a dot. A dot is a single
one. A dash becomes three
consecutive ones. A space
within a character is usually
one zero, between charac-
ters is three consecutive ze-
roes, and between words is
seven consecutive zeroes

If the timing of the Morse
transmitter is precisely con-
trolled, it will be sending a
serial stream of digital in-
formation in classical bina-
ry form. Then a receiver can
be constructed with a filter
and detector carefully

matched to decipher the
digital message.

Despite the title of “co-
herent” CW, there is no way
to preserve the phase co-
herence between the trans-
mitted and received waves.
lonospheric or tropospheric
media always cause some
phase disturbances. The
true essence of CCW is in
the use of a matched filter.

At code speeds used by
amateurs, bandwidths of
matched filters can be ex-
tremely small. Typical dot
lengths are a tenth of a sec-
ond, producing about 12-
wpm code speed. A Petit fil-
ter matched to such a signal
has a 3-dB bandwidth of on-
ly 9 Hz. This allows for an
outstandingly good signal-
to-noise ratio.

The Petit Filter

The Petit filter refers to a
design by Ray Petit
W7GHM . Although the de-
tails of its circuit are de-
scribed in the bibliography
at the end of this article and
will not be repeated here, a
block diagram is shown in
Fig. 1. The filter has several
distinct features:

1. It operates near zero
beat. Usually the filter bfo
is at 1 kHz and it tunes to a
receiver signal output very
close to 1 kHz

2. Two filter channels
are used with a 90-degree
phase difference between
them. This quadrature phas-
Ing is necessary because
near zero beat there is al-
ways the possibility that
output in one channel
alone might be in such a
phase as to give almost no
output. In that case, the
quadrature channel output
would be nearly maximum.
Adding the two channels
ensures an output when-
ever a signal is really pres-
ent. The phase shift be-
tween the two 1-kHz-filter
bfo signals is obtained by
properly dividing 4 kHz by 4.

3. Matching is achieved
by using a high-precision
secondary frequency stan-
dard to control all func-

RESPONSE, dbI

1
60 -50 -40 -30 -20 -0 o]

F 5. - |-
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Fig. 2. Petit filter response curve (originally appeared in CQ,

June, 1977).

tions on both transmitter
and receiver. This not only
ensures close tolerance in
receiver tuning (within 1
Hz), but also close syn-
chronization between re-
ceived digital pulses and fil-
ter pulse sampling. A con-
trolled-pulse repetition rate
is not sufficient to hold this
synchronization; the phas-
ing of the time sampled by
the filter must also be ad-
justed so that the transmit-
ted signal is framed within a
“window” opened to each
signal pulse. Ten phasing-
switch positions allow ad-
justment of the framing in
10-ms steps. Initial adjust-
ment is made by listening
for the clearest reception of
a series of transmitted dots.

4. Each 100-ms window
opening is the result of an
integrating circuit in each
filter channel The integrat-
ed output is remembered
for the next 100 ms by a
sample-and-hold circuit.
The latter either sets the
level of a tone modulator
for audio readout or else
crosses a threshold for digi-
tal detection. At the end of
the 100-ms interval, the out-
put of the integrator is
dumped by a shorting
switch so that the next sam-
ple can begin. Note that the
total independence of each
sampling time interval dis-
allows the ‘‘ringing’” so
common to very selective
bandpass filters. Ringing is
a condition of slow buildup
and decay that can make a
Morse signal sound so
mushy as to be unreadable
The Petit filter is immune to
ringing.

The selectivity curve of
the Petit filter is shown in
Fig. 2. It does have side
lobes that are still fairly
high, although they remain
quite close to center fre-
quency. These side lobes
might be diminished or
eliminated by using other
kinds of filters or by modi-
fying the Petit filter. They
are partly the consequence
of the assumption in the de-
sign of the Petit type of fil-
ter that the Morse digital in-
formation is in pulses with
zero rise and fall times—an
inaccurate assumption.

Bandwidth may be ad-
justed easily by changing
the sampling time interval.
For instance, 1-second dot
intervals will produce a
bandwidth of only about 1
Hz, pulling signals out of
the noise in a most impres-
sive manner.

Signal-to-Noise
Improvements

Some taped samples of
80-meter signals received
by W3QVC and lab tests
by W7GHM using the Petit
filter are available for
loan/purchase/copy from
W3QVC at a minimal cost.

On an abstract numerical
basis, signal-to-noise ratio is
inversely proportional to re-
ceiver bandwidth. Thus, a
10-Hz-wide channel would
give a signal-to-noise power
advantage of 210 times (23
dB) compared to a 2100-Hz
channel (a typical band-
width for SSB voice com-
munication)

In practice, the human
ears and brain allow a de-
gree of concentration on
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the single tone of a CW sig-
nal that is the equivalent of
a much narrower band-
width than the wider filter
would indicate alone. This
effect has varying evalua-
tions. One estimate (Wood-
son, QST, May, 1981) is that
“this skill is worth at least a
6-dB margin when using a
2300-Hz filter. QRM, how-
ever, is often a confusion
factor and therefore causes
more degradation of copy
than an equivalent amount
of random noise. These psy-
chological factors are diffi-
cult to quantify, but prob-
ably reduce the advantage
of CCW over ordinary CW.”

Woodson then gives
comparisons of CW and
CCW at different power lev-
els in 14-MHz communica-
tions in 1975 between
JR1ZZR and W6BB. Both
modes were taped simulta-
neously on separate stereo
channels and each channel
was played back to four
moderately experienced
CW operators. The conclu-
sion saw ‘‘an estimated
13-W CW signal as equiva-
lent to a 0.1-W CCW signal
in communications effec-
tiveness, or a 24-dB superi-
ority for CCW.” (He should
have said 21 dB” for that
power gain.)

The taped laboratory ex-
periments of W7GHM indi-
cate that a CW signal 5 dB
below the white noise level
using a 500-Hz filter is just
barely audible and only oc-
casionally readable. The
addition of a 10-Hz-wide
Petit filter brings it to an
easily copied level at what
Petit describes as a “signal-
to-noise ratio of 12 to 15
ds.”

When Petit then drops a
signal 14 dB below the
noise and changes his filter
to only 1-Hz bandwidth, the
results are truly astonish-
ing. The signal goes from
completely lost in the noise
up to 15 dB above the
noise —a gain of 29 dB!

Frequency Stability

A narrowband system
can work only if its overall

50 73 Magazine ¢ July, 1982

frequency stability is within
its bandwidth. Channels 10
Hz wide will tolerate errors
of only a few Hz. Two fac-
tors affect frequency stabil-
ity: (1) phase changes due to
variations in the propaga-
tion characteristics of the
medium through which the
wave is sent, and (2) the ac-
curacy of the frequency-
control systems for the
transmitter and receiver

Phase changes during
propagation set an almost
absolute limit to the nar-
rowness of the bandwidth
that can be used. How
could we imagine, for in-
stance, that a VHF signal
broadly modulated by the
undulations of aurora re-
flection could be contained
within a 10-Hz channel?

So far we do have some
experience with CCW in
long-distance HF communi-
cation. Woodson says: “For
14-MHz signals, motion in
the F layer typically pro-
duces 2 or 3 Hz of phase (or
frequency) modulation for
a JA to W6 path. (We have
also observed what appears
to be propagation time de-
lays under poor band condi-
tions.)” Woodson goes on
to speculate about VHF ap-
plications: “CCW might be
used for EME communica-
tion, but the problem is
complicated because of
lunar-motion Doppler ef-
fects. One might need a
computer to calculate the
frequency at which the sig-
nal is expected to return.”

A more practical solution
to the Doppler problem
with satellite repeaters
might be reached through
tight phase-locking to the
satellite beacon signal, fol-
lowed by computerized se-
lection of the receiver fre-
quency for a given transmit-
ter. Even this would involve
the solution of a complex
puzzle.

VHF experimenters will
have to discover what at-
mospheric conditions will
allow the practical applica-
tion of CCW to the VHF and
UHF bands. Exactly what

phase shift is introduced in
tropospheric propagation?
Can frequency modulation
be confined to 2 or 3 Hz?
On what bands, under
which circumstances?

Questions like these,
with answers not yet avail-
able, determine the ulti-
mate possible narrowing of
bandwidths. But the picture
is less cloudy, indeed hope-
ful, when we consider the
area of equipment frequen-
cy control

Secondary
Frequency Standards

The accepted frequency
accuracy for HF CCW
equipment is one part in ten
to the seventh power. This
allows for an error of not
more than 1 to 2 Hz in ei-
ther the transmitter or the
receiver—adequate for
10-Hz bandwidths. The re-
quired precision is met by
carefully constructed
room-temperature oscilla-
tors with temperature com-
pensation through suitable
capacitors across the crys-
tal.

VHF CCW calls for at
least an order of magnitude
of improvement in frequen-
cy accuracy. Frequency
standards dependable to
one part in ten to the eighth
are not so simple. They use
excellent crystals and both
crystal and oscillator are
enclosed in two concentric
proportionately tempera-
ture-controlled ovens. The
one ray of hope for amateur
use of these standards is
that they are available on
the surplus market from
time to time, currently cost-
ing about $75.

The setting of the exact
frequency of such a stan-
dard is also a problem —but
not unsolvable. HF propa-
gation phase shift makes
WWV unusable for most
people for standardizing
frequency to better than
one part in ten to the
seventh. Higher accuracies
can be obtained from one
of three comparisons: (1)
with WWVB at 60 kHz, (2)
with Loran C at 100 kHz, or

(3) with TV network color-
burst signals

Comparison With
Primary Standards

Don Gross has developed
a receiver that allows the
signal from WWVB to gate
a frequency counter. The
frequency of his secondary
standard is multiplied by
ten, resulting in a 10-MHz
wave to be counted. By us-
ing 100-second gate times,
his standard can be mea-
sured to parts in ten to the
ninth. Counting errors are
typically only 1.4 digits (or
1.4 parts in ten to the ninth)
during the midday hours
when 60-kHz propagation is
most stable. The addition of
a voltage-variable capaci-
tor to the frequency stan-
dard allows easy trimming
adjustments to a part in ten
to the ninth. Drift is so slight
that such trimming is need-
ed only two or three times a
week

Such high accuracies are
possible when WWVB is re-
ceived on a good balanced
and shielded loop antenna
and when the receiver
bandwidth is narrow
enough to provide a good
signal-to-noise ratio. The
Gross receiver converts the
60-kHz signal to 111 kHz,
where it passes through an
N-path filter only 0.1 Hz
wide. It is then re-converted
to 60 kHz, limited and zero-
crossing detected, then fre-
quency divided to provide
the counter gate control
Both the down- and the up-
conversions use heterodyn-
ing frequencies derived
from the secondary stan-
dard

Bert De Kat has devel-
oped an effective and fairly
simple method of measur-
ing frequency by using Lor-
an C. He uses a switch-con-
trolled frequency-divider
system to derive from his
secondary standard the
pulse repetition rate (PRF)
of any Loran C station. (This
divider is derived from Fig.
7, Burhans, 73, May, 1978,
ignoring the slave window
timer.) He sets his PRF to



coincide with the nearest
station and uses this local-
ly-derived signal to trigger
his oscilloscope. A broad-
banded 100-kHz shielded
loop and amplifier provide
the Loran C signal to be dis-
played on the scope. By
switching to a one-digit mis-
count in the divided fre-
quency, the position of the
display can be slowly
moved across the screen
until it reaches a suitable
spot; the count is then cor-
rected and the waveform
stays in position. By using a
high-grade oscilloscope, it
is possible to expand any
small portion of the
100-kHz waveform. By
choosing the third zero-
crossing of a pulse being
built up, it is easy to keep
track of the length of time
that part of the wave moves
across a measured part of
the screen. This information
can be used to measure the
phase drift of the secondary
standard. This measure is
highly accurate, since the
chosen part of the wave-
form is purely ground-wave
and therefore stable in its
propagation. Frequency is
readily measured in parts in
ten to the ninth or better

Other methods of precise
frequency measurement
are covered in the bibliog-
raphy

Frequency Synthesizers

Since every frequency
and timing element must be
accurately controlled, high-
quality frequency synthe-
sizers are important. Ray
Petit has done outstanding
work in this direction. Al-
though the bibliographic
references to his synthesiz-
ers do not represent his lat-
est developments, they
show examples of excellent
equipment that can be used
to tune in either 100-Hz or
10-Hz increments, ail
phase-locked to the second-
ary frequency standard

Keyers

The keyer that lends it-
self especially well to the
timing requirements of

CCW is the Accu-Keyer de-
scribed in many issues of
the ARRL Radio Amateur's
Handbook. The oscillator
part of this keyer is elimi-
nated. A 10-Hz square wave
derived from the frequency
standard is connected in its
place. This same 10 Hz is
sent to the clock input of
two D flip-flops: The Q out-
put of one of these goes to
the dot input of the keyer;
the Q output of the other
provides the dash input.
The paddle (preferably a
dual squeeze type) con-
nects to the D inputs of the
flip-flops. Debouncing can
be arranged by connecting
a resistor from each paddle
output to the keyer positive
voltage and a capacitor
from each paddle to
ground. CMOS versions of
the Accu-Keyer are easily
constructed and they are
advantageous. The result of
this circuit modification is a
keyer that follows the
desired CCW timing cycle
to perfection

Computerized keying is
becoming increasingly pop-
ular. Some commercial key-
ers can be modified for the
external timing and phasing
required for CCW; others
cannot. W3QVC had hoped
that his M-80 Morse pro-
gram for his TRS-80 would
be adaptable to CCW. Al-
though its keying speed can
be fine tuned, its phase can-
not be linked to the second-
ary frequency standard. As
a result, with much that has
been learned from volume
4 of the Disassembled
Handbook for the TRS-80
mentioned in the bibliogra-
phy, he is encouragingly en-
gaged in the production of
a machine language Morse
program for the TRS-80 (ei-
ther Model | or Model IIl)
that can use external clock
ing derived from his fre-
quency standard

Conclusion

CCW is just beginning to
make its mark in amateur
radio communication. With
all the technological ad-
vances now at hand, there is

POWER-LINE
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power line '*spikes’'. RF inter-
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capacltive components
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every reason to consider
the possible usefulness of
CCW in the VHF range.
There is plenty of room for
new experiments! I
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Electric Health via Negative lons

— combatting an invisible menace

cientists studying "ill
winds” have unearthed
some amazing facts. First of
all, there really are ill winds,
air masses that produce
nervous and physical symp-

toms in weather-sensitive
people.

In our country, these
symptoms have long been
considered purely psycho-
logical, or just in one’s

Inside the ion generator. Old hair dryer (without heating
elements) is used to disperse ions.
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mind, but in other countries
such as Germany and lsra-
el, they have long been re-
lated to bad winds, the
Foehn in Germany and the
Sharan in Israel.

Scientists have found
that these air masses pro-
duce measurable changes
in our bloodstream. And
they believe they have
found out how.

It seems that even before
these winds sweep across
an area, the positive ioniza-
tion of the air increases
enormously. In normal air,

for every four negative ions
there are five positive ions.

These positive ions in
some way seem to increase
the serotonin in the blood.
This is a hormone whose
properties are just now be-
ing investigated. Already
we know serotonin has a
great deal to do with our

nervous condition, our
moods, etc.
Before the ill winds

come, the positive ioniza-
tion of the air increases
over 3000%. It's no wonder,
then, that people can be af-
fected. Doctors in lIsrael

Complete negative-ion producing and sensing system.
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Fig. 1. Schematic of negative-ion-sensing electroscope.

often treat the nervous and
physical ailments of their
patients at these times by
drugs that inhibit the action
of serotonin, with almost
magical results; moods
change dramatically.

In our country, we also
have such ill winds: the San-
ta Ana in California and the
Chinook of the Rocky
Mountains. You have per-
haps experienced the exhil-
arating effects of the air at
the seashore, near a water-
fall, or in the mountains. In
such places, the negative
ions predominate.

As we become more and
more “civilized,” we also
live in more completely air-
conditioned environments.
This air-conditioning not
only warms or cools the air,
it often deprives it of most
of its negative ions. Air pol-
lution outside our homes
has the same effect. Tobac-
co smoke, besides being of-
fensive to many noses, also
depletes our working and
living environments of neg-
ative ions, thereby adding
to our nervous tension, so
we pull out another ciga-
rette, compounding the
felony.

The mood we are in while
we work is important. The
Federal Aviation Admini-
stration is even studying the
possibility that the imbal-
ance in positive/negative
ion concentration in cock-
pits may contribute to pilot
error, resulting in danger-
ous situations for all on a
flight.

This new knowledge of
our environment and how it
affects us has promoted the

rise of several companies
producing negative-ion gen-
erators, on the theory that if
we can change the ion bal-
ance in our living or work-
ing environment to favor
the negative-ion concentra-
tion, it will result in better
feelings and better work, as
well as help purify the air.

Most of these companies
are really trying to give us
something for our money,
but some do it better than
others. Some ion generators
produce mostly ozone,
which is not the negative
ions we want; in fact, it has
been found detrimental to
heatth.

Later in this article | will
detail how you can build
your own negative-ion gen-
erator. But first we should
have a way of telling wheth-
er we are really getting neg-
ative ions or positive ions or
just ozone. We can’t see
any of these. Ozone we can
detect if our nose is in good
functioning condition, but
only our moods could tell
us whether there are too
many positive ions in our
environment.

So, although we can pro-
duce our own negative ions,
we heed a method of de-
tecting these helpful ions.
What we need is a negative
electroscope. You may be
familiar with electroscopes
used in high-school science
classes, two-leaf affairs
made of thin foil which sep-
arates when electrostatical-
ly charged. The difficulty
with these is that they will
react to either a positive or
a negative charge. So we
still are in the dark as to

O15uF OR MORE
7KV

——> NEGATIVE 1ON POINT(S)

120v

30040
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Fig. 2. Negative-ion generator.

which ions we have gener-
ated, if any.

The Negative Electroscope

Fig. 1 shows how to build
a simple negative electro-
scope which reacts to a
concentration of negative
ions. As you may know

from your knowledge of
vacuum tubes, a negative
charge on the grid of a tube
prevents current from flow-
ing in the tube. In this cir-
cuit the grid is connected to
a pick-up plate some five
inches (13 cm) in diameter.
When this plate is in a nega-

Inside the electroscope.
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tive field (negative ions pro-
duce a negative field), it
places this negative charge
on the grid of the tube and
the neon bulb in the plate
circuit goes out, showing
that current in the tube has
been cut off by a negative
charge on the grid.

Any triode tube may be
used, or a multi-element
tube with the screen grid
connected to the plate (ig-
nore other elements except
filament, cathode, and
grid). If the cabinet is made
of wood or plastic, you
don’t need the isolation
transformer. But be careful
that no high voltage is on
any external surface.

| found an aluminum
plate from a discarded per-
colator to be about the
right size. | mounted the
neon bulb (with its resistor)
in the ready-made hole in
the center of this plate.
Then it was simple to
mount a small filament
transformer and the tube
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socket to the back of this
plate. | didn’t use an isola-
tion transformer as only the
plate connected to the grid
can be touched from out-
side, and it has only the
voltage of the surrounding
air

Usually the neon bulb
will be on because the or-
dinary air conditions are
positive, which allows some
plate current to flow
Touching the plate will
sometimes cause the neon
to go out, but more often
than not it will light bright-
er. You can experiment with
this electroscope by comb-
ing your hair and bringing
the comb next to the plate
or walking across the carpet
towards the plate. As you
will find, most of the static
charges produced are of a
positive polarity and will
make the neon glow even
brighter

The Negative lonizer
To build the negative

ionizer (Fig. 2), | bought a
surplus 6-kV transformer,
formerly used for a bug-
killer. If you have an elec-
tronic background and
don’t mind the size of your
ionizer, there is an alterna-
tive to a high-voltage trans-
former. If you have an old
working TV set, you could,
with some wiring changes,
bring out the negative high-
voltage lead of your TV fly-
back power supply and use
it to generate your negative
ions. The anode lead going
to the picture tube is posi-
tive. In front of the ordinary
TV set you will find an over-
abundance of positive ions.
Perhaps this is partly the
cause of our moody reac-
tion to television!

| used an ordinary 2AV2
tube for rectifying the high
voltage. If you have some
very high-voltage diodes,
these could be used, but
they are not as tolerant of
sparks and corona dis-
charge as tubes are.

Build the whole ionizer in
a wooden or plastic case or
insulate heavily —five or six
kilovolts is lethal! The extra
10-megohm resistor (actual-
ly three 3.5M resistors) is in
the positive lead to ensure
that anyone coming into ac-
cidental contact with the
cathode, or negative-ion
lead, will not be seriously
shocked. According to
Ohm'’s Law, this TOM resis-
tance would allow about
0.7 mA of current to flow.
You probably get much
more than this in the thou-
sand-volt shock you get by
walking across the carpet
and touching someone.

Despite this TOM precau-
tion, shield the negative-ion
point or cluster as well as
possible from prying fin-
gers. Be sure to keep the
whole apparatus out of
reach of children alto-
gether. The shock that one
can get from this ionizer is
not serious but could easily
produce a jerk of the arm
that could upset and knock
down the ionizer with more
serious consequences. As

when you open the back of
your TV set, the best advice
is: Don’t! And the next best
is: Know what you are doing
and be careful!

The capacitor | used to
store up the 6-kV charge
was the 0.015-ufF capacitor
that came with the bug-
killer. To build a better
charge, a higher capacity
could be used here (but be
sure it is a high-voltage
type). With the 6 kV, | had
some trouble with arcing
and corona discharge at the
tube socket. The 10M resis-
tor helped reduce this, and
some anti-corona spray
made it manageable. The
corona discharge usually
produces positive ions, so it
is undesirable

| first made the negative
discharge element a point
(a filed-down iron nail), but
later added some extra
points to increase the dis-
charge. Perhaps you would
like to use a piece of copper
mesh such as is used in
cleaning utensils. In any
case, try to shield this in
some way or keep it out of
reach of children.

I found the 6-kV bug-
killer transformer had
enough space to wind a few
extra turns on, to light up
the filament of the 2AV2. If
you can’t do this or decide
to use another rectifier, a
separate transformer could
be used for the filament.
One advantage to using a
high-voltage diode would
be the saving of this extra
transformer.

I also enclosed in my box
an old hair-dryer blower
(the heating element had
burned out). In series with
this | connected a 10-W re-
sistor to slow it down a bit.
In this way 1 had a slight
breeze blowing up out of
the ionizer to disperse the
negative ions generated
But this is a refinement that
may not be necessary.

”An ill wind blows no one
good” says an old adage.
Build this ionizer and be
prepared to combat this in-
visible menace. B
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The Very, Very Best CW Filter?

— costs under ten bucks

ith dozens of pub-
lished designs for
audio filters, and with
thousands of electronics
engineers sitting around sip-
ping wine and admiring
their diplomas, however in
the name of Hiram Percy
Maxim do a couple of
kitchen-table tinkerers get
off calling this “The Very,
Very Best CW Filter”? What
makes this one worth your
attention?
Well, for openers, we've
got four aces:

® [t works. (Slicker than a
politician on the day before
election.)

® The price. (How does
less than $10 sound?)

® Adjustable bandpass.
(Continuously adjustable
from less than 30 Hz to full-
open. That represents a Q
of 25 down to a Q of
nothing.)

® It's simple. (You can
build it in less than an hour.
You don’t have to under-
stand —just follow the pic-
tures and the instructions.)

o/

VOLUME

Fig. 1.
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So if you’re tired of
crackles, pops, roars, whis-
tles, and worse vet, interfer-
ing stations, this is the
gadget for you. You can
dial them out almost like
magic!

The filter uses only one
integrated circuit, the
LM-324 quad op amp,
which is available at Radio
Shack for about $1.50. Also
required are some resistors
and capacitors, a speaker,
and a power supply (bat-
teries will do). If you’d
rather travel by Cadillac
than skateboard, add a
phone jack and construct a
power supply as shown in
Fig. 3.

The design is nothing
new — as a matter of fact, it
is based on a filter design
shown in the spec sheet for
the LM-324. We have added
to the design to provide for
an adjustable bandpass,
and we have tried to write
simple directions for con-
struction. Those who are ex-
perienced builders are not
likely to need or follow our
instructions, so we are
writing for the person who
has never, eve