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Top view, showing controls

This amazing pocket sized radio represents the
year’'s biggest breakthrough in 2-meter com-
munications. Other units that are larger, heavier
and are similarly priced can offer only 6 channels.
The SYNCOM’S price includes the battery pack,
charger, and a telescoping antenna. But, far more
important is the 800 channels offered by the S1.
The optional touch tone pad shown in the
illustration adds greatly to its convenience and
we have available a 30 watt solid state power
amplifier designed to give the SYNCOM S-1 the
flexibility of operating as a mobile and base
station as well.

11240 W. Olympic Bivd, Los Angeles, Calif. 90064 213/477-67C]
931 N. Euclid, Anaheim. Calif. 92801

Butler, Missouri 64730

channels

the paim
of your
hand

-* empo presents the S1SYNCOM

b ...the world’s first
synthesized 800

| channel hand held
transceiver

SPECIFICATIONS

Frequency Coverage: 144 to 148 MHz

Channel Spacing: Receive every 5 kHz transmit simplex or
+ 600 kHz

Power Requirements: 9.6 VDC

Current Drain:

Batteries:

Antenna Impedance:

Dimensions:

17 ma-standby 400 ma-transmit
Ni-cad battery pack included
50 ohms
A0 mmx 62 mmx 165 mm (1.6"x 2.5"x 6.5")
RF Output: Better than 1.5 watts
Sensitivity Better than .5 microvolts
SUPPLIED ACCESSORIES
Telescoping whip antenna, ni-cad battery pack, charger.
OPTIONAL ACCESSORIES
Touch tone pad, tone burst generator. CTCSS sub-audible tone chips
Rubber tlex antenna
Price. .. $349.00 (or with touch tone pad . . . $399 .00

Tempo also offers a complete line of solid state power amplifiers, pocket
receivers, the FMH-2, 5 & 42 portables. the VHF/ONE PLUS mobhile
transceiver, and the FMT-2 & FMT-42 remote control mobile transceiver,
All available from Tempo dealers throughout tha U.S.

Call or write for full information.

HENry hadly

Prices subject o change withoul nolice

714/772-9200
816/679-3127




THE SWITCH IS ON!

Not only is the big move to switch to the Wilson Mark Series of Mini-Hand-Held Radios, but now the
switch is on the Mark!

Wilson Electronics, known for setting the pace in 2m FM Hand-Helds, goes one step beyond!

AT NO EXTRA CHARGE: all Mark Series Radios now will include a switch for you to control the
power of operation. This will enable you to use the high power when needed, then later switch to low
power to conserve battery drain for extended operation,

IN ADDITION: all Mark Series Radios now have an LED Battery Condition Indicator conveniently
mounted on the top plate. A quick peek will reassure you of a charged battery in the radio.

— NOW SWITCHABLE -

MARK II: = 1 & 2.5 watts
MARK IV: = 1 & 4.0 watts

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

Now the Mark Series of miniature sized 2-meter hand-helds |
offers the same dependability and operation, but in an easier J
to use, more comfortable to carry size . . . fits conveniently §

in the palm of your hand. ;: SPECIFICATIONS
The small compact size battery pack makes it possible to : e Range: 144-148 MHz
carry one or more extra packs in your pocket for super ex- § e 6 Channel Operation

tended operation time. No more worry about loose cells - * individual Trimmers on TX and RX X1tals
shorting out in your pocket, and the economical price * Rugged Lexan® outer case

makes the extra packs a must. e Current Drain: RX 15 mA
; TX - Mark 11: 500 mA

TX - Mark IV: 800 mA
e 12 KHz Ceramic Filter and 10.7 Manolithic Filter
included.
* 10.7 MHz and 455 IKz IF
* Spurious and Harmonics: more than 50 dB
e —— below carrier
j:fﬂ“:::.;ﬁm- ' * BNC Antenna Connector
e —— * .3 Microvolt Sensitivity for 20 dB Quieting
el T ——— e Uses special rechargeable Ni-Cad Battery

Pack

. ;_'Llh__' ) = 4 g
I — * Rubber Duck and one pair Xtals 52/62
. dior™ included
Conveniently located on top e Weight: 19 oz. including
of the radio are the controls batteries

® Size: 6" x 1.770" x 2.440"

* Popular accessories available
Wall Charger, Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tone™ Pad.

for volume, squelch, access-
ory speaker mike connec-
tor, 6 channel switch,

BNC antenna connector
and LED battery

condition

indicator.

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

Caonsumer Products Division

Electronics Corp.

4288 South Polaris Avenue ® P. O. Box 19000 ® Las Vegas, Nevada 89119
Telephone (702) 739-1931 = TELEX 684-522

Optional Touch Tone™ Pad available,

To obtain complete specifications
on the Mark |l and Mark IV, along with

Wilson's other fine products, see your local
dealer or write for our Free Amateur Buyer's Guide.

Prices and specifications subsect 10 change without not«ce
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NEVER SAY DIE

editorial by Wa vne Green L'

SAM HARRIS W1FZJ

On page 8B of the September
iIssue of 73, we printed a picture
of Sam Harris and his wife
Helen. Word arrived from his
son, Pat, that Sam died in early
November. VHFers will miss
him.

For some reason, Sam and |
clicked early on...| think it
was around 1948 or so that we
began to get into extended con-
tacts on the low end of 75m. We
both shared an interest in 75m
DXing...in VHF...and in
learning more about the anom-
alies of life. When | moved out

to Cleveland and became
WEBNSD in 1951, | visited Sam
and Helen at their farm just
east of Cleveland. Sam was
WBUKS at that time. We talked
just about every evening on
7am.

Later, when | became the
editor of CQ in 1955, Sam
signed on as VHF editor and
did a splendid job. During those
days, | occasionally had a
chance to drive or fly (| had a
plane then) up to visit him in
Medfield, just outside of
Boston, and sack out on his liv-
ing room couch.

Sam was one of those who
said what he thought of people,
pulling few punches. | remem-
ber a luncheon with the pres-
ident of National Radio, where
this chap asked Sam what he
thought of their new receiver.
Sam told him in no uncertain
terms what he thought of their
overpriced, unstable, easily
overloaded bomb.

We get so used to kids wear-
ing beards these days that we
tend to forget that it wasn't
long ago when a man with a
beard was an unusual sight.
Sam always had a beard. ..
might have been born with one,
for all | know. | asked him if the
stares on the street ever
bothered him, and he said they
did sometimes ... made him
wonder if his fly was open.

Sam was not a difficult man
to deal with or understand once
you grasped that amateur radio
came first, second, and per-
haps even third in his life.
Helen got used to it early on,
and brought him his meals and
coffee at his operating desk.
This preoccupation with ham-
ming manifested itself in a way
that was helpful to many of us:
He had to have the loudest
signal in the world on a band
before he would get active on it.

The antennas and towers
which this conviction brought
about have appeared in many
magazine articles. | once ran an
article by Sam on his “‘contest
100-Watt amplifier.” | still pull
out that article when | want to
collapse a visiting ham with
laughter. The final actually ran
about 7,000 Watts, and con-
sisted of separate finals for
each of the low bands (which
were built into Sam’s garage).
The article was a spoof of the
100-Watt listings in QST con-
test results, where many hams

Continued on page 106
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Kenwood's TR-7600 with optional RM-76
Microprocessor Control Unit offers anew dimension
in channel memory and scanning capability.

...and, it's a combination that’s hard
to beat if you're looking for optimum
versatility in a 2-meter FM transceiver.
Together, the TR-7600 and RM-76

offer you the following:

TR-7600 (only)

e Memory channel...with simplex or re-
peater (plus or minus 600 kHz trans-
mitter offset) operation.

Mode switch for operating simplex or
for switching the transmit frequency
up or down...or for switching the trans-
mitter to the frequency you have stored
in the TR-7600's memory (while the
receiver remains on the frequency you
have selected with the dual knobs).
Select any 2-meter frequency.

Even without the optional RM-76, the
TR-7600 gives you full 4-MHz cover-
age (144.000-147.995 MHz) on 2 meters;
800 channels; dual concentric knobs
for fast frequency change (100 kHz
and 10-kHz steps); 5-kHz offset switch,
and MHz selector switch...for desired
band (144, 145, 146, or 147 MHz).

e Digital frequency display (large, bright,
orange LEDS).

e UNLOCK indicator...an LED that in-
dicates transceiver protection when
the frequency selector switches are
improperly positioned or the PLL has
malfunctioned.

e 10 watts RF output (switchable to 1
watt low power).

TR-7600 WITH RM-76

e Store frequencies in six memories.

e Scan all memory channels.

e Automatically scan up the band in 5
kHz steps.

e Manually scan up or down in 5-kHz
steps.

 Set lower and upper scan frequency
limits.

Reset scan to 144 MHz.

Stop scan (with HOLD button).
Cancel scan (for transmitting).
Scan for busy or open channel.
Select repeater mode (simplex
plus transmit frequency offset,
minus offset, or one memory
transmit frequency).

Select transmit offset

(£600 kHz! =1 MHz).

e Operate on MARS (143.95 MHz
simplex only ).

e Display indicates frequency (even while
scanning) and functions (such as auto-
scan, lower scan frequency limit, upper
scan limit, error, and call channel).

See the exciting new TR-7600 and optional RM-

76 now atany Authorized KENWQOOD Dealer!

Subject to FCC approval

KENWOOD

..« pacesetler in amateur radio

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

[rll




Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Arco NJ 08004

HUNTING LIONS ON THE AIR
CONTEST
Starts: 1200 GMT,
January 13
Ends: 1200 GMT,
January 14

The contest is sponsored by
Lions International and coor-
dinated by the Lions Club of
Rio de Janeiro (Arpoador),
Brazil. Participation is open to
all licensed radio operators ex-
cept members of the contest
committee. The contest will be
separated into two sections,
phone and CW, with points
counting separately and par-
ticipation allowed in both
modes. All bands 80 through 10
meters may be used, with each
station being contacted no
more than once per band and
mode. When contacts are made
between Lions and Leos, the
name of the Lions Club or Leo
Club contacted should be
noted in the log. Confirmation
of contacts will be made by log
comparisons.

SCORING:

QSOs within the same conti-
nent count 1 point each; be-
tween different continents, 3
points. Bonus points: 1 extra
point for a QSO with member of
a Lions or Leo Club and 5 extra
points for a QSO with a member
of the Rio de Janeiro (Arpoador)
Lions Club. Contacts between
members of the Arpoador Club
will not count any bonus

CONI

points.
ENTRIES AND AWARDS:
Lions international will pre-
sent first-, second-, and third-
place awards in two categories
—phone and CW. The first
place winner in each category
will receive a trophy, the sec-
ond a medallion, and the third a
plaque. The Lions Club of Rio
de Janeiro will award addi-
tional vermillion award medal-
lions to the fourth- through
tenth-place winners. Each par-
ticipant making more than 20
points will receive a special
QSL from the Lions Club of Rio
de Janeiro. Logs for each mode
showing time and callsign
should be sent to the contest
committee no later than 30
days after the contest: Lions
Club of Rio de Janeiro (Ar-
poador), Rua Souza Lima n.
310—Apt. 802, Rioc de Janeiro
22.081, ZC-37 Brazil.

IAAH AIRLINE CONTEST
Starts: 1500 GMT Saturday,
January 27
Ends: 1500 GMT Sunday,
January 28

Sponsored by the Interna-
tional Association of Airline
Hams (IAAH), this is their first
annual contest open to all
“airline hams’ and non-mem-
bers. Members of the IAAH may
work both members and non-
members, and vice versa. Cer-
tificates will be given to the top

Jan1* ARRL Straight Key Night
Jan 6-7 ARRL CD Party—Phone
Jan 13 Hunting Lions on the Air Contest
Jan 13-14 ARRL CD Party—CW
ARRL VHF Sweepstakes
Jan 27-28 ARRL Simulated Emergency Test
French Contest—CW
IAAH Airline Contest
Jan 28-29 Classic Radio Exchange
Feb 2-11 ARRL Novice Roundup
Feb 4 & 11 10-10 Net Winter QSO Party
Feb 10-11 QCWA QSO Contest—CW
Feb 17-19 Two-Land QSO Party
Feb 17-Mar 4 University of Cape Town Festival Station
Feb 24-25 French Contest—Phone
Mar 3-4 ARRL DX Competition—Phone
Mar 10-11 QCWA QSO Contest—Phone
Mar 17-18 ARRL DX Competition—CW
Apr 7-8 ARRL Open CD Party—CW
Apr 21-22 ARRL Open CD Party—Phone
ARRL EME Contest
May 19-20 ARRL EME Contest
June 9-10 ARRL VHF QSO Party
June 23-24 ARRL Field Day

*described in last issue

i

3 scorers in each of the two
categories (members and non-
members). Multi-op counts as
one station. General call is “CQ
Air Contest,” etc.

EXCHANGE:

Non-members, five: *“‘non-
member,” consecutive serial
number, signal report, state,
province, or country.

Members, five (the same as
for non-members), except:
“member,’”” |IAAH roster
number, 3-letter airport iden-
tifier (if applicable), flight
number or aircraft number if
station is “aeronautical mo-
bile.”

Please Note: Specific laws
apply to hams operating their
equipment from on board an
aircraft. Please contact the
IAAH for rules BEFORE doing
this!

SCORING:

Score 4 points for “airport
operations” such as W9XYZ/9
at O'Hare Airport; score 5
points for contact with an
‘‘aeronautical mobile’; all
others score 1 point each. Then
add the total number of points,
including bonus points. Add
the total number of multipliers
(states, countries, and Cana-
dian provinces) and multiply
the total points by the total
multiplier for the final score.

ENTRIES:

Submit all logs, separate
logs for each band, to: Frank
Sadilek WBIOUE, 3818 N. New-
castle Avenue, Chicago IL
60634. Deadline for submitted
logs will be March 1.

SUGGESTED FREQUENCIES:
CW-—3550, 7050, 14050,
21050, 28050, 50095.
SSB—3975, 7275, 14280,
21375, 28550, 50105.

i

i

Novice/Tech—3725, 7125,
21125, 28125.

FM—146.52 andl/or 146.55
simplex; duplex through a
repeater is permissible!

WORKED COLUMBIA AND
GREENE COUNTIES AWARD
Offered by the Rip Van Winkle
Amateur Radio Society of
Columbia and Greene Counties,
New York, the award is given for
having two-way contacts by
amateur radio with two stations
in each of Columbia and Greene
Counties, New York. Contacts
may be on any band or mode,
except that repeaters may not
be used. Send log information
and $1.00 to: Rip Van Winkle
ARS, PO Box 1028, Hudson NY
12534.

FRENCH CONTEST
Cw
Starts: 0000 GMT,
January 27
Ends: 2400 GMT,
January 28
Phone
Starts: 0000 GMT,
February 24
Ends: 2400 GMT,
February 25
All contacts must be made
on 160 meter CW (or 1,826
MHz for F stations). All entries
must be single operator.

EXCHANGE:
RS(T) and QSO number.

SCORING:

Score 3 points for each F or
overseas French department or
territory contacted in your own
continent (10 points if in anoth-
er continent). Multipliers are
each F department (95) and
DA1/2STN/FFA (F forces in DL),

Continued on page 197




New,
Remotable 2meter Mobile!
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ICOM’s New IC-280

ICOM introduces its new 2 meter mobile radio with
the detachable microprocessor control head, the IC-
280. Bright, easy to read LED’s and a new style meter
grace the brushed aluminum “new look™ front panel
of the detachable control head, which provides mem-
ory and frequency control for the remotely mountable
main section.

The 1C-280 comes as one radio to be mounted in the
normal manner; but, as an option, the entire front one
third of the radio detaches and
mounts by its optional bracket
and the main body tucks neatly
away out of sight. Now you can
mount your 2 meter mobile radio
in places that seemed really tight
betore.

With the microprocessor head the
IC-280 can store three frequencies of
your choice, which are selected by a four
position front panel switch. These frequen-
cies are retained in the 1C-280's memory for
as long as power is applied to the radio. Even

when power is turned off at the front panel switch, the
IC-280 retains its med memories; and when
power is completely removed from the radio, the
+600 KHz splits are still maintained!

Frequency coverage of the 1C-280 is in excess of the
2 meter band; and the new band plan (144.5-145.5
MHz repeaters) can easily be accommodated, since it
was included in the 1C-280’s initial planning by the
ICOM design team.

The main section of the IC-280 puts you up to the
minute with the latest state of the art engineering. The
new IC-280 includes the latest innovations in large
signal handling FET front ends for excellent inter-
modulation character and good sensitivity at
the same time. The IF filters are crystal
monolithics in the first [F and ceramic in
the second, providing narrow band
capacity for today and tomorrow's
crowded operating conditions.
Modular PA construction with
broad band tuning provides full
rated power across the full 2
meter band (plus a little).

IC-280 Specifications: [ Frequency Coverage: 143 90 — 148 11 MH: [ Operating Conditions: Temperature: —10°C to 60°C (14 'F 10 140°F],

“mﬂh“.;cwcm___“. MI}:HWD % 1 O Cuamont Dvain: Trasamating: 2.5A Hi (10W), 124 Lo G101, Re 0.E30A at max sk
BV =15 (negative ground ) O Cusrrent ranamiting i . . Recehing LU at max
output, 0.450 at SQL ON with no signal T Sise 58mmih) x 156mm|w) x Z28mmid) O Weight approx. 2 2 Kg O Powser Output: 10W HL IW Lo
0 Modulation Systern Phase [T Max Frequency Deviation: =5 KHz O Spunious Output: more than 60 dB below carmier [ Microphone
600 okems or electret condenser type, such as the SM -2 T Recetving Systemn: Double superheterdyne U Intermediate
Specifications subject to Frequency: Ist 10 635 MHz, 2nd- 455 KHz O Sensitvity: 1 uv 2t S +N/N at 30 dB or better, Noise suppression sensitvity 20 dB, 0.6 uv of less
change without notice. O Sedectivity: less than =75 KHrat —6 dB, less than =15 KHz st ~60 dB 0 Audio Output: More than 1 5W 0 Audio Output Impedance: 8 ohms

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY

ICOM CANADA

7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada

(604) 321-1B33

ICOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780

ICOM WEST, INC.

Suite 3

13256 Northrup Way

Bellevue, Wash. 98005
11 {206) 747-9020




DRAWBACK?

Your latest issue is the best
yet, and one of the fattest I've
ever seen. You're approaching
Japanese CQ ham radio girth.
The only drawback was your
taking on the Chrysler Corp. |
don’t think ham radio needs
any more powerful opponents
and | for one wish you'd keep
your printed opinions in the
ham radio arena. There are cer-
tainly enough electronic
foibles to aim your barbs at,
aren't there? If you're running
short, let me suggest DX list
operations, blatant business
phone patches, the FCC con-
sidering overseas religious
missions to be business, and
the FCC’s inability to run a
computer rather than be run by
it

David L. Bell W6AQ
Hollywood CA

PERISH THE THOUGHT!

After reading your editorial in
the September issue of 73, |
just had to let you know how
strongly | agree with what you
say about the ITU and WARC
and the effect the deliberations
of WARC may have on the fu-
ture of amateur radio as we
know it today.

The reason | can so readily
agree with you is that | am
familiar with the operations of
the ITU and its associate agen-
cies. My first participation was
while | was a member of a
Canadian R & D organization
then up to my retirement in
1973 as a consultant with the
Canadian Department of Com-
munications (DOC). | think that
many amateurs are not fully
aware of what the ITU really is
and what it does. The ITU, a
specialized agency of the
United Nations, has, among
other activities, two very impor-
tant consultative committees.
One of these is the CCITT, the
International Consultative
Committee for Telephones and
Telegraph. The other is the
CCIR, the International Con-
sultative Committee for Radio.
It is my feeling that it was in the
CCIR that we amateurs should
have had most interest and this
should have extended back for
many years. As you indicated in
your editorial, this committee
deals in all areas of radio

10

telecommunications. These
areas are divided into about a
dozen study groups, such as for
marine radio, radio astronomy,
television, radio satellites, and,
of course, radio telecom-
munications in all frequencies
from the lowest to the GHz and
up. It is also probably not
known to many amateurs that
the only recognized par-
ticipants in these study groups
are the official government
representatives of the member
United Nations countries. Each
of these administrations may
include in their delegation cer-
tain specialists by personally
inviting them and also inform-
ing Geneva. It is easy to under-
stand that in the aggregate
these specialists probably in-
clude the world's most
knowledgeable people in all
areas of telecommunications.
Unfortunately, only a very few
of these are amateurs, al-
though none was selected for
this reason. There is no study
group dealing in amateur radio.
In addition to the interna-
tional study group meetings,
most administrations held na-
tional meetings paralleling
these 5Gs. These national
meetings would be held in the
interval between the interna-
tional meetings to prepare the
administrations for the next
Geneva meeting. The discus-
sions in the national meetings
were highly technical. The par-
ticipants came from all na-
tional fields and represented
many manufacturers, telecom-
munication companies, the
television industry, many users
such as public utilities, police,
and others. Only a few of these
people would be part of the in-
ternational delegation.
Unfortunately, so far as | was
aware, there was little or no
participation in these national
meetings although the DOC
had indicated that such par-
ticipation was acceptable.
Participation for WARC does
include a number of national
meetings, but we must be
aware that these are not
technical meetings. The
technical meetings of the CCIR
provided the CCIR recommen-
dations as contained in the
Green books, which would of
course lend weight to the
WARC in its decisions. It can
be seen that the work of WARC
will not be supported by the
many specialists that we saw
in the CCIR, but rather by a

relatively few peopie that are
directly concerned with the na-
tional policy. It is quite possi-
ble that many delegations will
have no amateurs, and this a
definite certainty in the
delegates in those countries
that do not now have any
amateurs. It is also the case
that some administrations that
do permit amateur activity in
their countries are somewhat
indifferent as to amateur sur-
vival.

What | may not have brought
out here is a fact that some
amateurs are not fully aware of,
and that is that all of the
meetings of the ITU and its
associated agencies are
closed meetings. There is one
and only one voice at these
meetings, and that is of the of-
ficial administrative voice of
the United Nations current
member countries.

It is difficult for me to under-
stand how an almost “no face,”
an organization that has not ac-
tively participated in and iden-
tified itself in the technical area
(the CCIR), can hope to justify
its existence at a WARC meet-
ing where it has no voice and
where a number, too many, of
the administrations either do
not have or do not want
amateurs. Not only that, but
many administrations that are
otherwise in favor of amateurs
would have no scruples in
subordinating this if it in-
terfered with other national
more pressing needs.

Probably | agree so fully with
you because, like you, | have at-
tended these meetings and
thus could sense the direction
in which they seemed to lead. |
hope that we are both mistaken
and that we will be able to enjoy
amateur radio as we now know
it for many more years. | would
hate to have to go under-
ground. Perish the thought!

As insurance against total in-
sanity if we do lose out, | have
infected myself with a counter-
insanity. | am becoming active
in the microcomputer field, hav-
ing obtained a TRS-80, With the
help of Kilobaud, | trust this
new insanity will make me im-
pervious to any bad news from
WARC.

My best 73s and may your
cassettes never become de-
magnetized so you will always
be able to CLOAD!

H.F. Hannay VE7TWO
Nanaimo BC
Canada

BLESSING IN DISGUISE

It looks like your brain is
finally starting to soften up,
Wayne. “Never Say Die" in the
October, 1978, issue sounded
like you've been experimenting
with drugs more than radio.

Docket 20777 would have been
the best thing for amateur
radio since SSB. Not perfect,
maybe, but a lot better than
what we have now. GW is okay,
but to devote over half our HF
spectrum to it is nonsense.
Why doesn’'t someone look at
amateur radio as it really is,
not as it once was or as they
wish it would be.

If amateur radio is gutted by
the ITU next year, it will be a
blessing in disguise. The de-
regulation you (and |) want will
be an overnight fact. Once the
challenge of ‘illegal’” opera-
tion is overcome, things like
bandwidth, subbands, band-
edge, mode, power, and class
of license all fade into in-
significance, It will be almost
as much fun as Peterborough
to New York in 22 hours! QRP,
indoor antennas, and inexpen-
sive fun operating CW would
be reborn, TVI and tower prob-
lems would be eliminated, and
licensing hassles would be
forgotten.

Banning amateur radio
would be the best thing that
ever happened to it. No one
outside amateur radio cares
about it one way or the other.
The only outside interest we
get is bad (towers and TVI). If
we went underground, the
towers and TVI would disap-
pear., We would have more
operating freedom than we've
ever had. As long as our opera-
tions did not interfere with
“outsiders’ and thus generate
complaints, the FCC would re-
main sound asleep, as they
have been for decades. What
happens if they wake up, you
ask? That would take millions
of dollars, money they don’t
have and aren't likely to get.

Besides that, amateur radio
is big business, and if for no
other reason, we won't lose a
single kHz of HF spectrum at
the 1TU meeting. We might
even gain a little. Satellite com-
munication, and the VHF/UHF
frequencies required for it, is
where we are going to lose our
shorts.

Robert Seeber
Littleton CO

P.S. One of these days you are
going to wish you had your
2407 back. However, | wouldn’t
trade my 1974 B200 Dodge van
for anything.

STIRRED BLOOD

Congratulations on your
finest editorial yet, Wayne, in
the October issue of 73.

Please bear with me, and 'l
give you one more example of
the stupidity of some of their
hard and fast rules at the FCC.

In August, 1921, | took a writ-
ten test and written code test
from a Mr. Paul Ord, then assis-



tant radio inspector out of San
Francisco. It was in Stockton
CA, and | was a 12-year-old kid
running errands for the men
who built and operated KWG,
and they believed it was to be
the first commercial broad-
casting station. | operated my
own 1 kKW rotary spark-gap
transmitter and homemade re-
ceiver. My best DX was from
near Stockton CA, to Bozeman
MT. | had many friends ten
years or so my senior, and they
were always ready to answer
my many questions.

My principal at the high
school expelled me in my junior
year because | was a bad boy
for not studying my history,
English, etc., and | was the
least likely boy to succeed in
this world!

| went to San Diego and
joined the Navy. | taught radio
classes and theory at the
school for about one year and
then went aboard the USS
Idaho for the rest of my enlist-
ment of four years. Aboard the
Idaho less than one hour, the
communications officer, En-
sign Charles F. Horn, called me
to his office. Could | make a
new crystal-controlled oscilla-
tor, a 211 50-Watt tube followed
by another 211 amplifier, work?
Earlier, one of my seniors had
explained how to “neutralize”
an amplifier to prevent self-
oscillation. It worked! The USS
Idaho had the first rig that
would work. The Bureau of
Ships diagram had not includ-
ed a system to neutralize the
final! Ensign Charles Horn
received all the credit, but he
put me in charge of all radio
maintenance, and | bought a
folding cot and lived in the
material repair shop.

From the US Navy, | went to
work at KFSD broadcast sta-
tion in San Diego, and my
lifetime was devoted to the
broadcast business—KFI,
KTTV, KEYT-TV, KTTV, etc.

In 1925, | took my Commer-
cial First Class test in San
Francisco and was given a test
covering arc and spark. No
problem. So | still have my
Commercial First Class Tele-
graph and Telephone licenses.

In 1934, | experimented with
a copper toilet bowl float and
stumbled upon what may have
been the first cavity system.
Professors at Cal Tech,
Pasadena CA, at least thought
so. | built one for a young stu-
dent which was at about 300
MHz, with the antenna at the
focal point of a 4-foot parabola
which was made in the Cal
Tech shops. A small “perch”
was attached to the parabola at
the focal point about one foot
beyond the radiator and was
used to study the effects of rf
upon insects. As a result, the
student obtained his master's
degree.

Then came WWII and | was
the first person to be inter-
viewed on the west coast by Dr.
Louis Redenour (a close friend
of the young student at Cal
Tech), who was recruiting
research people to go to MIT
and design radar systems. |
professed to know nothing
about radar. | was politely in-
formed that he knew all about
my past history, and that | was
to prepare to leave for MIT the
following day, or else!

At MIT, | soon learned that
the country's leading physi-
cists were really smart, but
most did not know how to work
with their hands.

| developed gun-pointing
systems. They included the
system for the black widow
night fighter. Upon intercept of
a "bogey,” the pilot would
throw the switch to automatic,
sit back, and relax while the
plane flew via radar-controlled
autopilot to an intercept at
about 1200 yards. The guns
would automatically fire and
the plane would start to follow
the enemy toward the earth, at
which point the pilot would
throw the switch back to
manual and fly away. | also
developed the AN/APG-15 gun-
pointing system for the tail
gunner in B-29s. | outfitted five
B-29s at Bedford Airport and
took them to India with full
crews and turned them over to
Gen. Curtis Lemay. The first,
second, and third nights out
over Japan, one Jap fighter was
shot down each night. The
fourth day, they switched to
kamikaze head-on attacks. (In
the meantime, a contract had
been let to built 10,000 AN-
APG-15 systems! But we did
not need them then!)

After the war, | went back in-
to broadcasting. | designed and
built the triband gamma match
feed system for beams. Mr.
Andy Andros called long
distance after reading a small
report in QST and wanted to
know what | was going to do
with the idea. | said “nothing”
and that if he was interested, |
would give him a written
release. | did, and hence the
“Hy-Gain Corp.” Andy retired
with ulcers; I'm fat and sassy.

| developed many other
items such as antenna-measur-
ing devices, a “better” noise
bridge generator (73), etc.

So, to the point of my writing.
About four years ago, after
working full time to make a liv-
ing, | decided to go to San Fran-
cisco and get my Extra Class
license. | failed! | found that the
years had caught up with me; |
could not remember rules or
sufficient math to answer the
damned tricky Philly-lawyer's
questions. My wife gently in-
formed me she was well aware
that my mind was not what it
used to be! | walked out of the

examiner's office in San Fran-
cisco In tears. | went to the
parking lot and sat in the car for
an hour before starting home.
What a terrible shock!

At a Las Vegas convention
about three years ago, | spoke
to Johnny Johnson about my
plight. No sympathy. | informed
him that | was damned fed up
with such bureaucracy, and
that | would henceforth operate
in any portion of the ham bands
| chose, and that | would see
the FCC in a Federal Court if
any action was taken against
me. And | have operated to
some extent when | hear a long-
lost friend.

I'm an old devotee of Col.
Claire Foster 6HM, and | have
hated the ARRL gang ever
since. Yes, | subscribed to QST
for one year, and that will ex-
pire within a month or so. No
more!

Soooo, your editorial in 73,
October, 1978, stirred my
blood, and | hope you can do
some good. l've taken 73
steady since you first started.

My best wishes to you, and
continued strength to fight.

Lloyd M. Jones WEDOB
Salinas CA

Thanks for taking the time to
write, Lloyd. | enjoyed your let-
ter.

Frankly, | don't blame
Johnny for ignoring you. You
can't fool me. That soft-in-the-
head bit doesn’'t wash. You
have no problem with remem-
bering anything; you just don't
want to bother boning up for
that damned Extra Class exam.
| don't blame you on that one. It
will be a well-frozen-over hell
before they get me down for
that one.

But the fact remains that if
you want to pass the Extra ex-
am, you can. I'm willing to bet
that you didn't do your home-
work on this one. Did you get
my Extra Class book and read

it? Of course you didn’t.

It's a pity that someone
doesn't do some research and
do a good article on Col.
Foster. Newer hams should
know about him and his battles
with the League. As | recall, he
didn't really get mad at ‘'em un-
til after Maxim had kicked the
bucket. | suspect they were a
lot better under Maxim. I've en-
joyed all of the Maxim books
and suspect that he and | would
have been friends if | had come
along 20 years sooner...or if
he had lasted longer. I've also
read a lot of Foster's editorials
and they were right on the
mark.

Keep it flying, Lloyd.— Wayne.

WHAT SAY, NSD?

| enjoy most of your editorial
comments, in particular those

regarding the ARRL. The re-
marks are, for the most part, ex-
actly my sentiments, even
though | am a life member of
the League.

It seems to me, though, that
you are overlooking one of the
most important parts of the
best argument for having such
an organization. That is the fact
that, even though many of us
do not like it, they, through a
very powerful membership, do
represent amateur radio in
making the laws and regulatory
features of our licensing
bureau, the FCC.

If a move were to increase
the membership of this so-
called organization to a greater
level, including all of the
amateurs who feel that the
League is an outmoded, poorly
operated, antiquated-in-think-
ing organization, perhaps a ma-
jority could overthrow the pres-
ent continuity of the ruling
hierarchy within the League.

Oh yes, there will be many
who say, “What good is a vote;
they have it all tied up.” Yep,
that's right, but no one has
tried to change it to my
knowledge, just abide with it,
and continue to gripe or bury
their heads in the sand and ac-
cept what is recommended.

A great deal of good things
have come the way of amateur
radio by the gripe system. A lot
of amateurs who do the griping
started out as Novices and
wouldn’t have a license at all if
it were not for the League, so
they have some good things to
show in the past.

It takes a good organizer to
control a giant, but it can be
done and the control should be
fromm the support team. Radio
amateurs, why not put your
editorial efforts into reorgan-
ization. Wayne, you seem to be
able to say what should be
done.

| for one will give you my sup-
port monetarily and though fur-
ther agitation for this type of
idea. What say, Never Say Die?

Peter S. Meacham
Waltham MA

FIELD MARSHAL THURSTON

| have recently re-subscribed
to 73 because | find your
editorials very thought-
provoking and usually pretty
much to the point. | normally do
not respond in writing to
editorials, but | feit compelled
to do so when | read about Mary
Lewis W7QGP.

| have been a supporter of
Mary for about four years. Dur-
ing this time | have gained a lot
of respect for her leadership
qualities in administering the
amateur radio affairs of the
state of Washington; for this

Continued on page 82
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CALGARY HOSTS
SECOND ANNUAL
NATIONAL SYMPOSIUM

The second National Ama-
teur Radio Symposium, con-
vaned by the Canadian Amateur
Radio Federation, Inc., wound
up its two-day session in
Calgary on October 1.

The conference, hosted by
the Calgary Amateur Radio
Association under the auspices
of the Amateur Radio League of
Alberta, made several important
recommendations to the senior
officials of the DOC who attend-
ed, concerning the future of
amateur radio in Canada.

The more than 80 partici-
pants included amateurs repre-
senting major organizations
and individual operators from
all call districts except VO1,
VO2, and VY1.

After a pleasant Friday eve-
ning cocktail party, the four
workshops got down to busi-
ness for a full-day session on
Saturday, followed by a ban-
quet, and a Sunday half-day
general assembly.

The workshop on Digital and
Computer Communications ex-
amined the new no-code Digital
Radio Operator's Certificate in
detail. John da Silva, the DOC
headquarters consultant, gave
the group an overview of data
communication concepts.
Technical discussions followed
on their applicability to amateur
use and the need to establish in-
terim standards and specifica-
tions for amateur “‘packet
radio.” Asynchronous FSK was
recommended for initial use for
1200 baud or below, with syn-
chronous PSK or other tech-
niques for higher speeds. For-
mat recommended was ASCII
with packet length of 150
characters with amateur call-
signs for identification.

The working group made a
number of other technical
recommendations and has
asked CARF to form a com-
mittee to devise protocol
details.

Packet radio should be intro-
duced slowly and deliberately,
much the same as was single
sideband, the group reported.
The cost to amateurs should be
minimal, and CARF will publish
availability of surplus equip-
ment. To get into packet radio
should cost only about $150, ac-
cording to the group’s mod-
erator, Croft Taylor VE3OR.

Probably of more importance
to most amateurs was the work
of the group on WARC '79 who
heard at first hand from Ed
Ducharme, head of the DOC
WARC '79 planning, the status
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of Canadian plans as they af-
fect amateurs. Adjustments to
the Canadian position are still
in progress with the objective of
completing a position which
will, in the view of the federal
government, best meet the
unique needs of Canadian radio
users.

The DOC did not pursue the
idea of a new band around 18
MHz because of what was
termed “a lack of support from
the amateurs,” but is still pro-
posing 10.1-10.3 MHz as a new
band. Amateurs were advised
that although the new frequen-
cy allocations may be decided
upon in late 1979, it would be
1981 or 1982 before implemen-
tation of the changes would be
effectively underway. The work-
ing group strongly urged the
DOC to reconsider the lopping
off of 200 kHz from 75 meters
(3800-4000 kHz), although it
would propose exclusive use
for the remaining 3500 to 3800
segment.

The group was told that little
world sympathy could be ex-
pected for any expansion of the
present 40 meter band, but a
proposal to reduce it to 6.9-7.1
MHz exclusive for amateur use
could be a significant gain.

The exclusive slot for
“packet radio” from 221-223
MHz came under fire and in
both the working group and the
general assembly, which heard
and discussed all of the work-
ing group results, there was a
unanimous reaction voiced to
the DOC to let amateurs under-
take their own band planning.

The DOC noted that it would
consider providing space for
ATV in other parts of the
420-450 MHz band other than
those now authorized, because
it proposes to reduce the band
to 430 to 450 MHz.

The discussion in the WARC
group covered a number of
other frequency problems,
details of which will be found in
the symposium official report.

While WARC '79 will have a
delayed impact on amateur
operations, the recommenda-
tions of the workshop on
regulations would have a more
immediate effect, if adopted. It
recommended elimination of
the logkeeping requirement for
mobile stations. The abolition
of the FCC reciprocal permits
for operating whileinthe U.S. is
now being undertaken by the
DOC. Special callsigns, the
group concluded, should be
eliminated, and the DOC head-
quarters will survey the
regional offices to see if this
step should be taken.

Clarification of the wording
of the recent DOC notice con-
cerning the new “digital” cer-
tificate and the frequency
schedules was requested,
especially with regard to opera-
tion in the 220-225 MHz band.

The DOC stated that all
amateurs may work in that
band now as before, using the
modes noted in the frequency
schedules (most modes, with a
slot exclusive for packet radio
message formats).

Recommendations to bring
regulations up to date were
made, such as the abolition of
the requirement for frequency-
and modulation-measuring
devices.

In reply to a workshop query,
the DOC said that the pro-
cedure in an interference com-
plaint when the amateur set
was “clean,” and all efforts on
the part of the amateur to
cooperate with the complain-
ant have been rebuffed, is for
the DOC to write to the
complainant stating that it will
take no further action.

The perennial problem of
local government legislating on
tower matters was discussed
and the DOC noted that such
authorities cannot prohibit the
erection of duly-licensed radio
station towers as it is an area of
federal control. They can,
however, impose structural and
safety requirements. Amateurs
who sign private agreements or
leases with restrictions on
towers or antennas have no
recourse to the DOC.

The conclusions reached in
the workshop considering *‘cer-
tificates and examinations”
did not meet with the
unanimous support accorded
other workshop recommenda-
tions in the general assembly.

The novice certificate was
turned down by the group and
the assembly. The group
recommended a 5 wpm code
test for persons over 55. The
majority of the general
assembly did not accept the
idea. A proposal to extend the
principle of the present 10
meter phone endorsement to
160 meters in order to en-
courage activity on that band
met a majority approval.

A recommendation was
made that the DOC be relieved
of the task of code examina-
tions, which would be dele-
gated to amateurs approved by
the DOC. It was also recom-
mended that amateur exams be
held once a month instead of
four times a year as is now in
force. Both ideas met with the
approval of the Sunday general
assembly.

In view of the flexible policy
of the DOC in examining handi-
capped persons (for which the
group commended the Depart-
ment), it was felt that no waiver

of examinations for the handi-
capped was necessary.

A move to restrict VHF phone
privileges for new amateurs
met with a mixed reaction from
the general assembly, with
about half for and half against
the idea, which reflected the
working group’'s tie “vote” in
the matter.

In the general assembly,
ideas were expressed that the
present advanced exam be "'up-
graded” to reflect the state of
the art, with more about VHF,
UHF, and FM techniques.

Suggestions were advanced
to issue the present station
licenses and certificates in a
card form in order to make
themm more practical to carry
when operating mobile or por-
table.

A member of the general
assembly noted that a “no-
code” digital operator could
use A1 according to schedule
and suggested that Morse code
for a “no-code” certificate was
redundant. It was explained,
however, that in this day and
age, with modern technology,
Morse could be sent by ma-
chine and received by machine.

Moderator for the sympo-
sium was Bill Wilson VE3NR,
president of CARF. Moderators
were Croft Taylor VE3OR for
the Digital Workshop, Hugh
Dollard VE7PB for Frequency
Allocations, Art Davis VEGBKT
for Regulations, and Percy
Crosthwaite VESRP for Cer-
tificates and Exams. The senior
DOC Regulatory Service Of-
ficer from headquarters in Ot-
tawa was W. W. (Scotty) Scott.
The DOC representatives from
headquarters were Ed
Ducharme, International Plan-
ning, John da Silva, DOC
Systems Engineering Consul-
tant, Vic Decloux, and Peter
Fitzgerald. Regional and
district offices were represent-
ed by Murray Watson, Bob
Poirier, Jim Essex, Ilrwin
Williams, Wes Garvin, and
Larry Reid. Dr. Jack Belrose
VE2CV represented the Federal
Communications Research
Center.

The meeting learned with
regret that Dr. John deMer-
cado, Director-General of the
DOC Telecommunications
Regulatory Service, who has
been instrumental in originat-
ing these symposiums, was
unable to attend due to a last-
minute change in plans.

The CARF executive and
those who attended are in-
debted to the Calgary Amateur
Radio Association and the
Symposium Committee mem-
bers (VEGEX, VE6GQ, VEGMX,
VEBAMU, VEBSA, and VEBCJC)
for the interesting and produc-
tive meeting. Thanks, too, to
the City of Calgary, the Prov-

Continued on page 167
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Hustler amateur fixed station antennas.

When you re transmitting and receiving around the
globe, only the finest will do. Long distance com-
munication demands the high quality you find in
every Hustler antenna.

Hustler fixed station antennas have gained a world
wide reputation of superior performance through

advanced design, precision construction, all-
weather durability plus quality components such
as all stainless steel hardware and heat treated
seamless aluminum tubing.

When a Hustler amateur fixed station antenna
goes up, you can be sure the very height of quality
IS reached.

Clearly the choice of those who know quality.

Nnew-troniCs corporation

15800 Commerce Park Dr. ® Brookpark, Ohio 44142
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RTTY Loop

Marc I. Leavey, M.D. WA3ZAJR
4006 Winlee Road
Randallstown MD 21133

With the cold of the Winter of
'79 upon us, and all huddled
around the pot-bellied stove in
the shack (would you believe an
IC heat sink?), my thoughts
turn to aligning and peaking
the equipment up for best per-
formance. | try not to do all that
by hand; it's rough on the
manicure. What we will look at
this month is the test equip-
ment that helps keep a RTTY
station on the air.

Let’s start with the non-spe-
cialized, rf-type gear, and then
work back to the TTY stuff. |
hope you have a good swr
meter in the line, or at least can
ensure that the swr of your
antenna remains reasonably
flat. Notice that | say
“remains.” While that super
quad might have been 1:1 when
you put it up two years ago, one
maniacal sparrow can destroy
all your careful pruning. There
is nothing a modern transmitter
dreads more than spending a
long key-down period, i.e., a
RTTY transmission, fighting a
high swr. Definitely not con-
ducive to long final life! Along
the same lines, your transmit-
ter should have the facility to
readily measure plate current,
and some means to taper it
down if it helps the output
stage. Changing from 175 W to
100 W produces less than a 3
dB change in signal strength,
but is much easier on the tubes.

Moving now to the RTTY side
of the shack, | feel that the
minimum station test gear
should consist of only two
items: an inexpensive multi-
meter and a ROTM/GV (run-of-
the-mill/garden-variety)
oscilloscope. The multimeter,
usually referred to as a VOM,
for Volts/Ohms/Milliamps, is
extremely useful wherever
static diagnostics are needed.
This means, for example, in set-
ting up the TTY loop to 60 mA,
measuring the plate voltage or
Vecc of a supply, or analyzing
the terminations of an un-
known piece of equipment, us-
ing the Ohms function. With
the use of this rather cheap
piece of gear, under $20 from
Radio Shack and others, you
can perform most of the diag-
nostics needed to keep a RTTY

t

station up and on the air.

Where the VOM will let you
down is when you have to
measure some ac or audio com-
ponent, or where you have to
troubleshoot some digital
logic. That's where the scope
shines! Over the last few
months we have seen many
ways in which the plain
ROTMIGV scope can be useful.
Audio filters can be aligned and
tones calibrated using Lissa-
jous figures and a known stan-
dard, without need for a fre-
quency counter. A scope tied
onto the output of the mark and
space filters of your demodu-
lator makes a cheap and ac-
curate tuning indicator. Again, |
am not talking about an expen-
sive instrument. Old Eicos or
Heathkits that are sold at
hamfests for ten or fifteen
dollars are more than ade-
quate.

There comes a time, how-
ever, when even this veritable
wealth of test equipment fails
you! There are many special-
ized RTTY items that you can
spend your money on. Let's
look at one and see if we can
put one together. When setting
up a new piece of equipment, it
is useful to provide atest signal
that can check out all bits of
the Baudot code. You may re-
call that the letters R (01010 in
binary) and Y (10101 in binary)
will do just the trick if sent
alternately (RYRYRYRYRY .. .).
There are several ways to gen-
erate this signal. If one is a
reasonably fast typist, and one
half of a pair of twins, one can
type the RYs on the keyboard
while making the requisite ad-
justments. Unfortunately, most
of us are not so blessed. A stan-
dard way to generate the RYs is
by use of a short tape loop, run-
ning on the station’s TD. With
chadless tape, the tape may
simply be overlapped, and the
punched holes will interlock in-
to a continuous tape. Punched-
through tape must be glued
together, but the result is the
same—a continuous stream of
RYs emanating forth.

With the advent of digital
electronics, one feels that
there must be a better way, and
there is. Let's look in detail at
the signal produced by an RY
tape. Fig. 1 will help illustrate.
First we'll send an R, including
its start and stop bits, then the

START O | LE I 0

STOP START | &) | (4] |

STOP

Fig. 1.
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Y, with its delineators. Now
string them all together and
what have you got? Except for
that stretched STOP pulse, it
sure looks like a square wave,
doesn't it? Don't you wonder if
sending a square wave with 22
ms pulses would produce a
string of RYs? Well, it will!
Now, don’t get me wrong, this
is not the best way to generate
an RY test signal, and it might
not always work, and | ab-
solutely would not send it out
over the air, but, for around the
shack, it can be helpful.

A rather simple circuit,
shown in Fig. 2, can be de-
signed around the 555 timer
chip to generate the signal. The
frequency is about 45 Hz (re-
member the 45.5 baud?) and,
with the components shown,
the duty cycle will be almost
50%. This means that mark and
space will be about equal in
length. The output of this cir-
cuit is TTL level, and how you
use it is up to you. It can be

*¥ec

c00H

o de

EEI!&{JE'R

o

&
| -

P
Tl':'HF

Fig. 2. 45-Hz generator.

used to drive an AFSK genera-
tor or through an optoisolator
be inserted into your loop.
Users of the ST-6 may be in-
terested in the circuit of Fig. 3.
This converter has a point
which, when grounded, opens
the loop, and the voltages are
compatible with direct IC con-

Continued on page 191
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Fig. 3. ST-6 connection.
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»DATA OUT
Fig. 4. Block diagram of “RY" generator.
DISABLING — UNSHIFT -ON=-SPACE

SCREW

[\

FUNCTION PAWL

Lkl

7 e,
e
e

FUNCTION LEVER

NOTE SPACE—
TO INHIBIT UNSHIFT-
ON=-5PACE. THIS
CLEARANCE SHOULD
BE Q.QI5 IN. TO
0.080 IN.

TO RESTORE UNSHIFT-
ON-SPACE, BACK SCREW
OUT UNTIL PAWL
ENGAGED FULLY.

Fig. 5. Unshift-on-space for Model 28ASR.



Super Terminals with

Hidden Features

Helps Improve copy Keyboard 3 Standard
of noisy RTTY signais Transmit Operating
Modes Modes
| On Transmit  On Receive
Morse Tuning Indicator -—’ 1 ' '
ON LINE ASCII OoN
mﬂns-acnu g A
QfFE OFF OFF
DETECT SYNCH UNSHIFT — POWER
IDLE o
SBERPACE
Clear Morse |CTRL-R] , Word Mode [CTRL-F| J Load ID Message [ Shift-CTRL-P]

_ nﬂﬂﬂﬂﬂ HE
*HHEEHHHMHEEE~-
S R RN

AVAaRn/anl -

Test Message

BAUDOT
Blank

Speed L‘.hange Eell Cursor LTRS FIGS [Shift-CTRL-0]
[CTRL-V] [CTRL-G] Positioning [Shift -,] [Shift -.]
For Editing:  —————
Clear Output Buffer [CTRL-X] Special Baudot

Characters

Page Mode Controls
start of Text = CTRL-B
End of Text = CTRL-W
Transmit Text = CTRL-C

For super operator convenience,

Qur keyboard works in MORSE, BAUDOT, and ASCII codes and controls the terminal,
You can edit 2 message, program the HERE IS message, send the "QUICK BROWN

FOX ... " test message, change speeds, and change the terminal modes, all from

the keyboard itself. In fact, the KOS (Keyboard Operated Switch) feature even turns

the transmitter on and off from the keyboard, The DS-3000 KSR also features full-length

72 character lines (16 lines per screen), 5 speeds of BAUDOT and ASCIl RTTY and Morse
code from 1 to 175 wpm (Version 3), and word wrap-around to prevent splitting of words at the
end of a line. When combined with the HAL ST-6000 Demodulator, you have the

ULTIMATE in RTTY equipment.

DS-3000 KSR Version 3 (MORSE, BAUDOT, ASCII)
DS-3000 KSR Version 2 (BAUDOT & ASCII only)

Write for our latest catalog & RTTY guide.

For our Overseas customers:
see HAL equipment at:
Richter & Co.; Hannover
.LE.C. Interrelco; Bissone
Vicom Imports; Auburn, Vic., Australia

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801

217-367-7373




New Products

THE NEW YAESU FT-227RA

If your two meter M opera-
tion is largely mobile, you prob-
ably prefer a crystal rig which
you can tune from channel to
channel without taking your
eyes off the road. Of course,
you have to have a pretty good
memory, better than mine, to
remember what repeater is on
what channel.

About a year ago, Yaesu in-
troduced the FT-227 “Mem-
orizer” which allowed you to
select a channel and automati-
cally return to it when desired.

Those folks at Yaesu know
how to gild a lily, for they now
have announced their FT-
227RA. It is quite similar in ap-
pearance to the earlier model,
which, by the way, is not being
discontinued at this time, as it
sells for less money. The
“deluxe’” version provides an
expanded memory capability
as well as is able to scan
the entire band up or down as
you choose. This dandy idea is
accomplished by pressing the
UP or DOWN button on the
microphone. The scanner will
search for a busy or clear chan-
nel, as desired, or will scan in-
definitely until hailted by a
press of the PTT switch on the
microphone. Because of the
various functions performed by
the microphone, It is a
specially-designed unit and
has a 6-pin connecting plug
(supplied).

There are four memory posi-
tions in the FT-227RA. Three
are for simplex frequencies,
designated M1, M2, and M3,
and one is for a repeater fre-
quency, M4. By punching in
your pet frequencies before
you head for the freeway, you
need not even bend over to read

the transceiver while driving, as
it is now accomplished by the
microphone buttons.

This makes it one of the
safest of mobile radios. When
you press the UP button on the
mike, it will cause a shift of 10
kHz upwards, or vice versa, (f
you press the DOWN button.
Holding the button down will
cause the unit to continue
scanning in either direction as
just described.

If you place the scanning
switch in the BUSY position, it
will cause the scan to be halted
whenever the squelch is tripped
by a signal on the frequency be-
ing scanned. Placing the switch
in the CLEAR position will cause
the scan to be halted when the
receiver is muted (no signal
present). When the optional tone
squelch is used, the scan will be
halted according to the condi-
tion of the main squelch, not the
tone squelch.

One may creep up or down the
entire two meter band Dby
10-kHz steps simply by press-
ing the UP or DOWN button on
the mike. Or, if you hold either
button down, the scanning
steps are automatic.

Frequency readout is by
means of bright red LEDs which
are easily seen in an automobile
even on a bright sunny day.

Your pet repeater can be
stored in the memory prior to
use of the transceiver by storing
the repeater uplink (input) fre-
quency in channel M4, and then
rotating the dial to the repeater
downlink frequency. With the
MR switch off, you will now be
transmitting on the memorized
frequency, but receiving on the
dial frequency. Storing repeater
or simplex frequencies does not
entail getting into the “innards”

Yaesu's FT-227RA.
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of the unit. It is simply a matter
of dialing up what you want and
pressing the memory button. Of
course, this must be done, if you
so choose to operate this way,
each time the setis turned on, as
the memory storage is not per-
manent.

The FT-227RA looks very
much like the FT-227, with the
exception of some added
switches and buttons for the
memory functions. You also
have the usual 600-kHz up or
down switch for normal repeat-
er operation. A switch on the
bottom of the unit allows you to
operate with either of two
power outputs, your choice of
one Watt or ten Watts.

Tone squelch is offered as an
optional accessory; it is a sim-
ple two-minute installation
which can be made by anyone.
With very few fellows and gals
needing this feature, at least
as the case is in California, it
does shave the cost for the
customer in a highly competi-
tive market. Of course the FT-
227RA has all the usual
goodies we've come to expect
in FM units, adjustable squeich
control and an "'S" meter that
serves for the received as well
as transmitted signal. The FT-
227RA retains all of the niceties
of the FT-227 while adding all
those “Gee, | wish they'd have
done this" items which you
hear hams talk about after look-
ing at a new piece of gear.

A mounting bracket is sup-
plied for mobile use, as well as
one to be used if you operate
the equipment as a base sta-
tion. The base station bracket
slips under the transceiver to
elevate the front of the unit.
Power required is 13.8 V dc plus
or minus ten percent. It will
operate as a base station with
the usual 12 V dc 3 Amp regu-
lated power supply.

Operating the equipment is a
pleasure, and once you have

the knack of it, it is about as
safe a piece of transmitting
gear as you can have in your
car, as it does so many things
which would otherwise require
you to take your eyes off the
road to accomplish. Say, come
to think of it, why didn't Yaesu
design this rig so that it would
audibly tell you what frequency
it was on? Then we wouldn’t
have to look at it at all.

As a final comment, Yaesu
has announced that the FT-
227RA may have four repeater
memory channels if you desire.
A conversion kit is now avail-
able and the mod is simple to
do! Yaesu Electronics Corp.,
15954 Downey Ave., Paramount
CA 90723, (213)-633-4007.
Reader Service number Y1.

Glenn Malme WE60OJF
Downey CA

NEW AMATEUR LINEAR
AMPLIFIER FROM DENTRON

DenTron Radio Company is
proud to announce a revolu-
tionary new linear amplifier for
the amateur frequencies, the
new GLA-1000. Powered by four
D-50A (6LQ6) final amplifier
tubes, the GLA-1000 is rated at
1200 Watts PEP SSB and 1000
Watts CW input with features
like a reverse scale black-out
multimeter for monitoring of
critical currents and voltages,
complete compatibility with
any exciter or transceiver, front
panel bypass, transmit in-
dicator light, and a built-in
relative power monitor for easy
tune-ups. The GLA-1000 is
super compact, ideal for por-
table or fixed operation,
shipped set up for 117 V ac
mains, and has B0 to 15 meter
frequency coverage (covers
most MARS frequencies just
outside the amateur bands).
FCC type acceptance has been
granted. The GLA-1000 is now
available at DenTron dealer-
ships worldwide. DenTron
Radio Company, 2100 Enter-

The GLA-1000 linear amplifier from DenTron.



prise Parkway, Twinsburg OH
44087. Reader Service number
D15.

THE AED ELECTRONICS
FT-227R SCANNER

| recently ~cquired an FT-
227R 2 meter rig. While this is
an excellent rig on its own
merits, one of the major factors
influencing me was the avail-
ability of a good, inexpensive
scanner for it.

Within days of getting the
rig, | got a scanner in kit form,
and installed it in the rig. It
worked very well—exactly as
advertised. For my $34.95 (plus
$1.50 for postage), | got a mail-
ing pouch well-packed with
goodies. There are some 35
components in all, including 2
ICs and a glass epoxy circuit
board. Right off, | was favorably
impressed by the double-sided
board with silk-screened com-
ponent locations. This impres-
sion was confirmed by the high
quality parts and the inclusion
of sockets for the ICs.

Assembly took me about
three and a half hours. This
may be the all-time slowest
record for doing the job, but
when | work inside a brand new
half kilobuck (in Canada) radio,

| work verrrrry carefully!

The kit went together very
easily, with no hassles. For a
change, all of the parts fit
where they were supposed to
and the holes were drilled out
to the right size. Other kit
builders would be well advised
to use a micropoint iron, as
there are a lot of components
packed into a small space. The
circuit board measures about
‘Y2 Inch by some four inches in
jength, so there's not a lot of
room for error.

From the scanner board
there are 11 wires going to
various parts of the radio. The
Instructions are very clear, and
there is no danger of putting
the V + to ground. The instruc-
tions themselves are much in
the Heath tradition, well done
and very clear. The only differ-
ence | noticed was that resis-
tors are referred to by their
values instead of by color. It's
nice to know that someone still
has confidence in us hams.

The scanner fits right inside
the radio, along the side rail of
the chassis as seen from the
front. The only sign that the
radio has been modified is the
small toggle switch sticking
out of the mike.

You could restore the unit to
absolutely stock condition for
the price of a new mike case. In-
structions on how to modify the
mike are included with the kit,
along with the switch. For
those who use the Drake TT
mike, instructions are included
for it as well. A nice touch, |
thought, especially since | had
one and used it with the 227R.

The kit comes with a com-
plete schematic and board
layout, so in the unlikely event
that something goes wrong, a
look at the circuit and a study
of the theory of operation will
make it easy to fix.

How does it work? Very well.
It is, in fact, more of a sampler
than a scanner as we usually
know it. When you flip the
switch on the mike to scan, it
scans the band in 10-kHz steps
until it locks onto a signal. It
will then pause there for 3
seconds before it resumes
scanning. This means that you
can eavesdrop all over the band
without lifting a finger. When
you hear something interest-
ing, you just flip the switch to
the operate mode and the rig is
ready to transmit.

This feature means that
those repeaters which stay on
the air using a tone to indicate
that the timer has recycled
won't cause your scanner to
lock up on them. Both the fre-
quency range and the delay are
programmed by the user. You
can cover the whole band or
any portion of it in 1-MHz in-
crements. Mine is set to cover
from 146 to 148 MHz, as there is
almost no activity below 146
here.

T'he scanner operates in con-
junction with the digital
readout of the 227R, so you
always know where you are. If
you disconnect the antenna, it
takes about 8 seconds to go
from 146 to 148 MHz. Once it
hits the high limit, it starts back
down again. The 227R has a
very sensitive squelch circuit,
so it locks up on any signal
which is audible. Since the
device uses CMOS circuits, it
draws negligible current from
the radio.

Frankly, AED Electronics
makes a fine product. | have
one of their scanners for the
IC-22S in the car, and have been
very satisfied with it. The new
one for the 227R, with its digital
readout, is even better. Locally,
this rig has taken the market by
storm, and almost everybody
has a scanner as well. I've
heard no complaints at all. My
only concern is that AED Elec-
tronics can't be getting very
rich selling so much product for
this price. AED Electronics
Ltd.,, 750 Lucerne Road, Suite
120, Montreal, Quebec, Canada
H3R 2H6. Reader Service
number AB0.

Robert T. Rouleau VE2PY
Town of Mt. Royal
Quebec, Canada

Reprinted from the Canadian
Amateur, October, 1978

RF POWER LABS
INTRODUCES MODEL V350
AMPLIFIER

HF Power Labs, Inc., is proud

Two meter amplifier kit from SST.

to announce the release of their
newest amplifier, Model V350.
It is a 3%-kilowatt dc-input all-
mode VHF amplifier designed
for base station and repeater
use.

The V350 amplifier is de-
signed for the radio amateur,
but can be used on special
orders over 5 MHz bandwidth,
from 135 to 170 MHz. It is
capable of producing more
than 350 Watts of rf output
power Into 50 Ohms when
driven with 10 to 15 Watts. The
amplifier weighs only 52
pounds, including the built-in
dac power supply.

For continuous duty opera-
tion, the F135(115V ac) or F235
(230 V ac) fan kit should be
used.

For more information, con-
tact RF Power Labs, Inc.,
11013-118th Place N.E., Kirk-
land WA 98033, (206)-822-1251.
Reader Service number R27.

SST A-1 2 METER
AMPLIFIER KIT

SST Electronics has added a
2 meter amplifier kit to their line

of amateur radio equipment.
The SST A-1 amplifier kit pro-
vides 15 Watts of output with 1
Watt in.

The SST A-1 includes every-
thing necessary for a complete
amplifier. A drilled G-10 epoxy
solder-plated printed circuit
board (2" x 3"') makes assembly
easy (approx. Y2 hr.) with the
comprehensive instructions. A
large heat sink keeps the TRW
power transistor cool. For ease
of assembly, the coils used in
the SST A-1 are pre-wound.

The SST A-1 is short- and
open-protected—not damaged
by high swr. Top quality compo-
nents are used throughout. It is
compatible with all 1-3 Watt 2
meter transceivers. The SST
A-1 sells in kit form and also
wired and tested. Instructions
are included for a carrier-
operated relay.

All SST products carry a
1-year unconditional guarantee
and may be returned within 10
days for a full refund if you are
not satisfied for any reason. To
order, call (213)-376-5887 or

Continued on page 191

Model V350 all-mode VHF amplifier from RF Power Labs.
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MODEL 3600A .5PPM 17°-37°C

« AUTO ZERO BLANKING
« AUTO DECIMAL POINT

s ] gggs «» INCLUDES ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
MEET YOUR QSO ON FREQUENCY EVERY TIME

The 3600A and 3550W Frequency Counters represent a
significant new advancement, utilizing the latest LS| Design
. . . which reflects DSI's ongoing dedication to excellence
in instrumentation, for the professional service technician
and amateur radio operator. Before you buy a DSI instru-
ment you know what the specifications are. We publish
complete and meaningful specifications which state accu-
racy over temperature and sensitivity at frequencies you
need. And we guarantee those specifications in writing.

MODEL 3550W TCXO

. INCLUDES INTERNAL BATTERY HOLDER
$ 'l 4995 . SAME AS 3600A LESS OVEN
. SEE SPECIFICATIONS BELOW

MODEL 3700 .2PPM 0° - 40°C
826995 » AUTO ZERO BLANKING

« AUTO DECIMAL POINT
« INCLUDES ANTENNA

PORTABLE! TAKE IT TO THE MOUNTAINS OR
USE ITMOBILE —TAKEITWITHYOUONFIELD DA
ALL NEW! ALL UNPARALLELED DSI QUALITY! The mod
3700 700MHz frequency counter features ... .2 PPM 0°
40°C proportional oven time base . . . Built in battery trick
charger less batteries . .. Combined in a rugged (.125" thic
aluminum cabinet makes the 3700 ideal for the commur

cations Industry, professional service technicians, ar
sophisticated amateur radio operators.

36004 OWNERS: Update your 3600A frequency counter |
a 3700 includes . . . .2 PPM proportional oven, rugged .12
thick aluminum cabinet, order 3600-A - 3700. Unit must
returned to DSI factory for modification.

DSI — GUARANTEED SPECIFICATIONS — MADE IN USA
Accuracy Number Size

Model Frequency Over @ @ @ of of Power Size

Range Temperalure 146MHz 220MHz 450MHz | Readouls | Readouls Requirements

- Proportional Oven 115 VAC or " ’ .
3700 50Hz - TOOMHz 2 PPM 0° - 40°C 10MV 10MV SOMV 8 9 Inch 8.2 - 14 5VDC 3"H x 8"W x 8"D

Oven 115VAC or i " "

3600A, 50Hz - 600MHz 5 PPM 17° - 37°C 10MV 10MV SO0MV 8 5 Inch 82 - 145VDC 2%"'H x 8"Wx 5"D
3550W | 50Hz - 550MHz 1 PPM 65° - B5°F 25Mv | 2sMmv | 75MV - Siach (|10 SN 2%4"H x 8"W x 5D

— ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY —

« NO EXTRA COSTS =«

FREE Shipping anywhere in U.S.A. and Canada.
All other countries, add 10%.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Strongest warranty in the counter field.
Satisfaction Guaranteed.

See Your Dealer or

Call Toll Free: (800) 854-2049
DS! INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402
VISA « MC » AMERICAN EXPRESS « CHECK « MONEY ORDER » COD

7914 RONSON ROAD, #G, SAN DIEGO, CA %2111

MO ST - -t il inesbsnnnahssiiessssisiessa $269.8
3600A - 3700 Factory Update (3600A Only)
Includes Labor & Re-Calibration ......... $ 99.9
e R 1 ] TSR e MR S R S S A Y . $199.9
e T e N ot A $149.6
Option 03 20-Hr. Rechargeable
S i T S e e N IR I $ 29.9



MODEL C1000 10Hz to 1GHz

e INCLUDES BATTERY PACK
« AUTO ZERO BLANKING

$49995 « AUTO DECIMAL POINT
+ 10MHz TIME BASE

Accuracy . . . that's the operational key to this rugged ad-
vanced design Mode! C1000 1GHz frequency counter . . . a
significant achievement from DSIl. That's because you get
... «1PPMQ0° to 40°C proportional oven time base . . . Built
in 25DB preamplifier with a 60DB adjustable attenuator . . .
x10 & x100 audio scaler which vields .01 Hz resclution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time . ..
oelectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance . . . Built-in battery charging circuit with a
Rapid or Trickle Charge Selector . . . Color keyed high quality
push button operation . . . All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C-1000
reflects DSl's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

MODEL C700 50Hz to 700MHz

e INCLUDES BATTERY PACK
« AUTO ZERO BLANKING
$36995 « AUTO DECIMAL POINT
« 10MHz TIME BASE
ALL NEW! All UNPARALLELED DSI QUALITY! The model
C 700 700 MHz frequency counter features . .. .2 PPM
0° to 40° C proportional oven time base . . . 25db preamplifier
with a 60db adjustable attenuator. Built in battery charger
with a rapid or trickle charge selector . . . Combined in a
rugged (.125” thick) aluminum cabinet makes the C700

ideal for the communication industry and professional serv-
ice technician.

3600A OWNERS: Up date your 3600A frequency counter to
a C 700 includes, new back board, .2PPM proportional oven,
25db preamplifier, rugged .125" thick aluminum cabinet,
order 3600A-700. Unit must be returned to DSI| factory for
modification.

D8l — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA

Proportional Oven | 50Hz 75MHz | S500MHz | Number Size
Frequency Accuracy Over To To To Of ot Power
Model Range Temperature 75MHz | 500MHz 1GHz Digits Digits Requirements Size
C700 50Hz to 700MHz | .2PPM 0° to0 40°C | S50MV 10MV NA 8 5 Inch 115 VAC-BATT| 3'Hx8"Wx 6"D
8 to 15VDC
C1000 10Hz to 1GHz APPM 0° 1o 40°C | 20MV 1MV =50MV 9 5 Inch 1135VA&-$€&'T 4"H x 10"W x 7'2"D
fo

— AN Units Are Factory Assembled, Tested And Carry A Full 5§ Year Limlted Warranty —

lllllllllllllllllllllllllllllllllllllllll

Strongest warranty in the counter field. :
Satisfaction Guaranteed. -

llllllllllllllllllllllllllllllllllllllllll

FOR MORE INFORMATION

Call Toll Free: (800) 854-2049
DSI INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402

VISA « MC « AMERICAN EXPRESS « CHECK « MONEY ORDER = COD

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

Model C 700 $369.95
3600A-700 Factory Update (3600A only)

Includes Labor & Re-Calibration $199.95
Model C 1000 $499.95
Opt. 01 1.3 GHz (C1000 only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0° to 50°C Time Base (C10000nly) $129.95

Ant. 210 Telescopic Ant./BNC Adapter $11.95



I'he age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre
quency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and
autopatches. It even allows silent moni
tonng of our crowded simplex channels

We make the most reliable and complete
line of tone products available. All are
totally immune to RF, use plug-in, field
replaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
IS unmatched in the industry and you are
protected by a full 1 year warranty when
our products are returned to the factory
for repair. Isn't it ime for you to get into
the New Age of tone control?




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

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

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

TE-8 Eight-Tone Sub-Audible Encoder » Measures 26" x
20" x .7° = Frequency selection made by either a pull to ground
of to supply = $69.95 with 8 K-1 elements

PE-2 Two-Tone Sequential Encoder for paging « Two call
unit « Measures 1.25"x 2.0"x .65 « $49.95 with 2K-2 elements

SD-1 Two-Tone Sequential Decoder « Frequency range is
268.5-2109.4 Hz = Measures 1.2" x 167" x 65" « Momentary
output for hom relay, latched output for call ight and receiver
muting built-in « $59.95 with 2 K-2 elements

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder e
Frequency range is 67.0-263.0 Hz sub-audible or 1650 - 4200 Hz
burst-tone « Measures 425" x 25" x 15" « §79.95 with

12 K-1 elements

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

’ COMMUNICATIONS SPECIALISTS
W 426 West Taft Avenue, Orange, CA 92667

méster chamge
===

YAV

. (800) 854-0547, California residents use: (714) 998-3021




The Italian Freq Generator

— from Bologna to you

A few years ago, this generator’s qualities were found only in expensive, lab-type gear.

Louis I. Hutton K7YZZ
12235 S.E. 62nd Street
Bellevie WA 98006

uring my recent visit
to Sr. Franco Fanti
14LCF’s ham shack, | was
looking over his latest
issues of an Italian elec-

24

tronics magazine called
CQ Elettronica.' In the
May, 1977, issue, | found a
very interesting article on a
phase locked digital signal
generator.? | obtained a

copy of that article and
laboriously translated the
major portion of it to get
an idea of what the author,
Sr. Mario Scarpelli I6THB,
had to say regarding the

unit. This looked to me like
it was just what | needed in
the way of a home-brewed
signal generator to replace
my aging Heathkit AG-1
audio signal generator.

An undrilled, blank PC
board was obtained
through 14LCF,* and a
model was constructed in
my shop. The generator
provides a square wave

from 1 Hz to 9.999 MHz at
a TTL output level. The
signal may be switched on
and off through the control
input port.

Circuit Description

The digital signal
generator consists of six
basic components as
shown in the block dia-
gram (Fig. 4). The circuit is
basically a phase locked
loop design with the oscil-
lator searching through its
frequency spectrum until it
finds the frequency se-
lected in the program-
mable counter. At this
point, the loop locks. To
expand the range of the
unit’s frequency coverage,
I6THB added a logic detec-
tor circuit that enables the
voltage-controlled multivi-
brator to switch to a dif-
ferent frequency range by
changing the value of the
frequency-determining ca-
pacitor.

The reference oscillator
consists of a 1 MHz crystal
oscillator, X1 (7400), with
three frequency dividers,
X2, X3, and X4 (7490). The
resulting output frequency
of 1 kHz from the divider is



used as a reference signal
in the phase detector, X13
(MC4044).

Four thumbwheel binary-
coded decimal (BCD)
switches are used in
combination with four
74192s, X5, X6, X7, and X8,
dividers to provide a pro-
grammable counter. The
four 7400s,- X9, X10, X11,
and X12,
verters to provide the prop-
er TTL state to the inputs of
the 74192 dividers. The
thumbwheel switches
cover an input range of
from 0000 to 9999. The out-
put from the program-
mable counter is con-
nected to the phase detec-
tor, X13.

The frequency range
logic detector consists of
X15, X16, and X17. This cir-
cuit is connected to
selected segments of the
BCD switches so that, be-
tween 0000 and 3399, the
VCM frequency-deter-
mining capacitor is 133 pF.
From 3400 to 9999, the
capacitor is reduced to 33
pF by the switching relay,
RY-1.

The phase detector, X17
(MC4044), compares the
reference oscillator signal
with the output signal from
the programmable divider
and converts this to a dc
voltage level proportional
to the phase error. This er-
ror voltage is fed to the in-
put of the VCM, X14
(MC4024), to drive or hold
it to the frequency dis-
played on the thumbwheel

switches.
The output of the VCM is

connected to the input of
the programmable counter
to complete the phase
locked loop circuit. The
output signal is also con-
nected to the input of the
output frequency select-
able divider chain con-
sisting of X18, X19, X21,
X22, X23, and X24 (7490).

The MULTIPLY-BY selector
switch is used to expand

the digits appearing on the
thumbwheel switches into
the desired frequency. For
example, 2125 appearing
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Construction

The PC board | obtained
from 14LCF was 8 by 5 inch-
es and was not drilled. |

o— ;l
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H
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Fig. 2. Automatic switching circuit for VCM (top) and the

power supply (bottom).
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of the cabinet. The cabinet ed as shown in the truth buy it from the local

is Radio Shack part number
270-281 and is 5-7/8" by 9"
by 4-7/8”. The four BCD
thumbwheel switches were
purchased from a local
surplus house, but may be
ordered from Circuit
Specialists Co., P.O. Box
3047, Scottsdale AZ 85257,
You will need two of the
end plates, part number
435245-2, and four of the
BCD switches, part number
435308-2. If you buy your
BCD switches at a surplus
store, be sure they are cod-

table.

The relay, RY-1, also
took some doing to locate.
From the photographs in
the original article, | was
able to get an idea of what
it was, but the details in the
write-up were pretty vague.
| finally located a relay
that seemed to meet the re-
quirements and am happy
to report that it works in
the circuit just fine. The
relay is made by C. P. Clare
and is their part number
951A05B2A. | was able to

branch of Almac/Stroum
Electronics.

The original layout of
the unit in CQ Elettronica
had the 5-volt regulator
mounted on the back of
the cabinet. | had an
LM309 in stock and used it
mounted on the side panel
holding the PC board. The
original layout also had the
power transformer mount-
ed on the PC board. |
mounted mine on the same
bracket holding the 5-volt
regulator, as shown in the
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photographs. The trans-
former is a bit oversize, as
the circuit draws 400 mA at
5 volts.

After the PC board is
drilled, the jumpers should
be installed before the IC
sockets are soldered to the
board. The layout of the
sockets, jumpers, and com-
ponents is shown on the
drawing. The HEPC3806P is
the equivalent of the
MC4044. The HEP3805 is
the equivalent of the
MC4024.

Testing of the finished
unit was done in a series of
steps as follows. When the
board was wired, the IC for
the 1 MHz oscillator was
inserted along with the
crystal. Power was applied,
the 5-volt bus checked, and
a scope probe connected
to pin 1 of X1 to confirm
that the oscillator was
working. It was monitored
on a communications re-
ceiver at 10 MHz to zero
beat it with WWV.

Then the X2, X3, and X4
ICs were inserted, and,
again, the power was ap-
plied. A counter was con-
nected at each test point
(pin 12 of the 7490) to be
sure that the divider chain
was working. Sure enough,
| found that | had used a
bad 7490 from my junk
box.

Next, the MC4024, X14,
was inserted and, again,
the power applied. A
counter was connected to
pin 8 to be sure that the
VCM was oscillating. It
should be oscillating
somewhere between 10
and 15 MHz. Ground pin12
of the VCM and the fre-
quency appearing on pin 8
should change from 10 to
15 MHz to around 3 MHz.
That checks out the VCM
frequency shift by varying
the input voltage.

The relay, RY-1, is
checked next. Install the re-
mainder of the ICs, apply
power, and, while using a
VOM, monitor pins 5 and 6
on the relay for closure of
contacts as the thumb-
wheel switch in the first



digit is switched from 3 to
4

The final check made
after assembly is to
monitor, with a counter,
the oscillator frequency as
it appears at pin 1 ot X18.
Then follow that frequency
down through the MULTI-
PLY-BY divider chain, look-
ing at pin 1 to see if it has
been divided by 10 at each
stage of the divider.

It has been noted during
testing that, when the unit
is first turned on from a
cold 'start, it takes about
three minutes before the
VCM settles down and is
locked into the oscillator.
The accuracy of the output
frequency versus the
digital thumb switch set-
ting seems to be very good
(plus or minus 1 to 2 Hz) on
the audio ranges up to
several hundred kHz. In
the MHz range, it may be
off as far as several hun-
dred Hz, according to my
counter readout, which is

still very acceptable for
home-brewed equipment
construction.

Conclusions

Although the unit as now
constructed connects the
output to a 7400 buffer, it
was suggested in corre-
spondence by I6THB to
14LCF that, if the builder
wishes to provide more
isolation and a better out-
put load source imped-
ance, an emitter follower
circuit could be used with
a 600-Ohm emitter resistor
in the output. A transistor
should be used that will
handle up to 10 MHz sig-
nals.

| have had the unit in
operation now for over
ten months, and it has not
given me any problems
at all. Once the initial
warm-up and lock-on has
occurred, all that is re-
quired to get a particular
frequency between 1 Hz
and 9.999 MHz is to dial in
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the frequency.

| will try to answer ques-
tions from those who build
this unit if | can and if they
will please enclose a self-
addressed stamped enve-
lope. B
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Happiness is a WE-800

— proud owner loves his Wilson

If 2m FM is your bag, this is your rig.

C. A. Kollar K3JML
1202 Gemini 5t.
Nanticoke PA 18634

ecently, Wilson intro-
duced a new concept
in two meter FM rigs —the
WE-800. This compact unit
is an all-around synthe-

sized rig that can be used
portable, mobile, or as a
base. Its features include:
144 to 148 MHz coverage
in 5 kHz steps, switchable
1- and 12-Watt output, 600
kHz up-down offset with
two other positions avail-
able for other than 600
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Fig. 1. Front panel.

kHz, five priority channels
on the front panel, and a
meter light switch on the
rear panel to conserve bat-
tery power.

After hunting around for
a couple of months trying
to locate a distributor who
had one in stock, | finally

located one, ordered it,
and eagerly awaited its ar-
rival. When it arrived, | in-
stalled a newly-purchased
and -charged set of nicads
and turned it on. My first
impression was that the re-
ceived audio (emanating
from the combination
speaker/mike) sounded ex-
tremely hollow and tinny.
Figuring that the effect was
because of the small size
of the speaker in the
speaker/mike, | continued
with the test somewhat dis-
appointed, and made a call
on the local repeater. The
subsequent QSOs revealed
that the transmit audio was
full, crisp, and clear. Ap-
parently, there were no
transmit problems, al-
though that hollow receive
audio bothered me. After
four or five short trans-
missions, my fears were
realized when, upon re-
leasing the mike button, |
was bombarded with a rau-
cous squeal. The received
audio section was oscillat-
ing! | made a call to Wilson
to explain the problem,
and George Tennell ad-
vised me to ship it back.
Wilson had it in the shop
only one day and it was on



its way back. If it wasn’t for

the twenty-four days it

took UPS to get it to and
from Nevada from Penn-
sylvania (bad news), it
would have taken me a lot
less than the nearly four
weeks it was gone to get it

back.

After carefully unpack-
ing the repaired unit, |
turned it on and listened to
a QSO in progress on the
local repeater. | was
pleasantly surprised at the
nice audio coming from
the speaker/mike. What a
difference! Leaving the
unit on and monitoring all
day wore the batteries
down pretty well, but there
was no trace of audio oscil-
lation. Wilson had done a
great repair job on the
radio. I've had it a month
now and the WE-800 still
performs beautifully. My
enthusiasm for this unit
prompted me to write this
review,

Front Panel Switches

Frequency selection is
accomplished by a three
position digi-switch which
can be seen in the photo
located at the left of the
front panel. This unit
covers 144 to 148 MHz in
five kHz steps (10 kHz/
step on the digi-switch,
plus an extra five thrown in
by flipping the kHz toggle
to 5). Additionally, a six-
position switch located on
the right side of the panel
can be used to choose five
“priority” channels which
will be used frequently.
With the switch in the
“dial” position, any fre-
quency dialed in on the
digi-switch will be heard. In
positions A through E, any
one of five prepro-
grammed channels will be
activated. Please note at
this time that the receive
frequency is always dialed
in on the digi-switch, or
programmed in on the six-
position channel switch.
Transmit frequency is off-
set up or down from the
receive frequency or made

the same as the receive fre-
quency by operating the
R/U-S-R/D toggle. R/U is
used for 147 MHz repeat-
ers, S for simplex, and R/D
for 146 MHz repeaters.
With the frequency cover-
age of the WE-800, you will
have instant access to any
repeater which may start

up in the new repeater sub-

band.

Programming priority
channels is accomplished
with diodes. See Fig. 2. As
you can see, channel E is
programmed for 147.18
(MHz—4, 2, and 1; 100 kHz
—1; 10 kHz—8; and 1
kHz—0). TN914 or equiva-
lent diodes are recom-
mended but, whatever you
use, they must be small.
The programming board is
tiny and unless the diodes
are small, they won’t fit.
Also, a subminiature
soldering iron is a must.
Without one, you wind up
with as many solder
bridges as solder joints.

The Hi-Off-Lo switch is
operative only when using
an external power source.
When on internal batteries,
either the Hi or Lo position
will give you 1-Watt out-
put. When on an external
power source, the switch
becomes operative, and
selection of 1- or 12-Watt
power levels is possible.

Rear Panel Switches

The rear panel switches
are slide switches which
provide a number of func-
tions as will be explained.
However, there is one big
problem with them—they
protrude too far from the
chassis. | found that when-
ever the back of the radio
brushed against something
during normal use, the
switches would be moved
to some position | didn’t
want. | had the radio only
two hours when | solved
that problem by snipping
off % of their length with a
pair of diagonals. I've had
no problems since that
time and can still operate
the switches easily.

The antenna select
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Fig. 2. Diode matrix frequency programming board

(viewed from the top).

switch is the switch
mounted nearest the
SO-239 connector on the
rear panel. See Fig. 3. This
handy switch allows you to
select from an antenna
connected to the BNC con-
nector on the front (rubber
ducky, etc.), or from an
antenna connected to the
SO-239 on the rear. This
comes in handy when go-
ing from portable or
mobile to base.

The lamp switch in the
“on’’ position illuminates
the S/RF meter on the front
panel for easy meter view-
ing. When on internal bat-
teries, it can be kept off tc
prolong battery life. Power
consumption is reduced
considerably with the light
off in standby. Squelched
receive current with the
light off is 50 mA and with
the light on is 110 mA.

The power switch lets
you select from an external
power source or internal
nicads or enables you to
charge your batteries from
whatever you have con-
nected to the external
power connector (power
supply, cigarette lighter,
etc.). The problem with this
arrangement is the inabili-
ty to monitor while charg-
ing batteries. This is a

ALTERNATE
ANTENNA
CONNECTOR

distinct disadvantage be-
cause it puts your radio
completely out of service
for 12 hours in order to
recharge your batteries. |
guess this isn’t too bad if
you can make certain your
batteries go dead only
before you’re ready to go
to bed. The other disadvan-
tage is the design of the
“charging system” itself.
No provision has been
made for current limiting,
so if your batteries are very
low, and you charge them
from your cigarette lighter
or power supply, the bat-
teries draw a hellacious
amount of current for a
while until they charge
high enough to begin draw-
ing a reasonable amount of
current. Back to the draw-
ing board on this feature,
Wilson! See Fig. 4.

The RPT switch with
positions marked ‘600
kHz,” "“A” and “"B”" i5 a
nice feature of this rig. This
switch controls how much
the transmit frequency is
offset from the receive fre-
quency you have set up on
the front panel. In the 600
kHz position, the standard
repeater offset is utilized.
In positions A and B, any
one of two other transmit
offsets chosen by you is

EXTERMNAL
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EQHNECTGH

:
sp.[ \
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Fig. 3. Rear panel.
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used. Transmit offset from
receive frequency other
than 600 kHz is ac-
complished by plugging
the proper crystal in the
transmit local oscillator in
one of four possible posi-
tions (Pos. A—R/U; Pos.
A—R/D; Pos. B—R/U: Pos.
B—R/D).
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Finally, a rear jack is pro-
vided for using an external
speaker. Frankly, | can't
get too excited over the
speaker/mike and | think
Wilson could have found a
way to build in a speaker.
However, the audio com-
ing from the speaker/mike
Is surprisingly good.

Miscellaneous

Wilson’s approach to the
low-power position is to in-
corporate a separate 12-
Watt amp which is

switched in only when ex-
ternal power is used (if the
Hi/Lo switch is in Hi). This
was a wise approach and
accounts for the low (290
mA) current drawn when
operated in the 1-Watt
position. This is a much
better scheme than used in
some other multi-power
rigs which force a 10-Watt
amplifier stage to run at 1
Watt, with resulting higher
current drain resulting in
lower efficiency. A 50-mA
squelched-receive-current

battery life is approximate-
ly 6 hours when monitoring
a repeater of normal activi-

ty.

Conclusion

All in all, for someone
looking for a 2 meter rig
they can use portable,
mobile, or base, the
WE-800 is a wise choice. It
has all the features you're
looking for in a 2 meter
synthesized rig, plus small
size. It should provide
years of enjoyment. l

Looking West

from page 21

own users and say “to hell”
with everyone else. The fallacy
of this lies in the fact that mak-
ing an open system into a pri-
vate system will not make our
jammer go away. He does not
need the ‘“secret tone' to
jam—only the ability to capture
the repeater receiver without
the tone, which in effect shuts
down the receiver. He won't be
repeated, but neither will any
user. A definitely ineffective
solution.,

The best suggestion to date
came to me in a two-part con-
versation | recently had with
NBC News correspondent Roy
Neal K6DUE. It started one
night on the phone and was
completed the following week
in Roy’s office at the famous
NBC peacock factory in Bur-
bank. Roy's job has him travel-
ing more than most of us, and
therefore he is in a position to
evaluate things that we might
never get to see firsthand. Roy
has some definite feelings on
this subject, and his views
make a |lot of sense to me.

Roy's basic philosophy is
that the big cities, where the
real problems manifest them-
selves, should take a look at
how the more rural areas
operate. In most non-urban
areas, repeaters are calling
channels, places all amateurs
monitor while they await a call.
Should they be paged by some
fellow amateur, they usually
choose a simplex channel and
QSY. Only under marginal con-
ditions are repeaters used to
carry on long-winded discus-
sions. In the “‘outlands,”
repeaters serve the distinct
purpose for which they were in-
tended. It is rare that one gets
jammed, and in those infre-
quent instances, the jamming
is never given any form of
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recognition.

The big cities are another
story altogether. Hour after
hour, repeaters are tied up with
useless conversation between
groups of amateurs living
within simplex range of each
other or between mobiles half a
mile apart conversing through
a repeater twenty miles away.
It's rare when you hear one sta-
tion take another to a simplex
channel to continue a QSO. It's
not uncommon to hear stations
a mile or two apart break an ex-
isting conversation in order to
obtain the system for their own
QSO—when they have no need
for relay communication what-
soever.

Roy therefore feels that the
best way to frustrate a would-
be jammer is to simply go away
when the repeater gets
jammed. Don’t fight it—that on-
ly gives the intruder the au-
dience he seeks. Simply take
your QSO off to another
repeater or (preferably) to
simplex. If your area is being
heavily harassed by the jam-
ming crowd, stay off the re-
peater(s) and thus take away
their audience. Even if the
jammer catches on and takes
to harassing you on simplex, a
carefully arranged schedule
between you and those with
whom you wish to speak will
frustrate the life out of the
sickies in our society. Even if
it's necessary to purchase an
amplifier to ensure constant
communication, this is a far
better approach than sitting on
a repeater trying to talk over a
healthy jammer. If enough
users of harassed systems take
this approach, and the band
gets filled with simplex, a jam-
mer will be very hard put to con-
tinue his antics. In the process,
many will discover that repeat-
ers are not always a necessary
means with which to communi-

cate. In fact, | spend more time
talking to Roy on simplex than
via any mountaintop box. Try
it—it really works!

THE .76ERS

A noted local amateur
recently said to me: “At least
the .76ers had class!” He was
referring to the mid-1960s,
when a group known as the
“.76ers’ ruled southern Cali-
fornia FM with a "tongue-in-
cheek iron thumb.” That was
the pre-repeater era, when only
a handful of hams inhabited
two meters and even fewer ma-
chines existed. Over a period of
years, the .76ers had developed
jamming into an art form. But
being jammed was part of be-
ing a .76er, and all on the “in-
side” |looked at it as part of the
fun. (The FCC took a far dif-
ferent view, however.) Much of
what went on on 146.76 back
then was recorded for posterity
in a series of articles that ap-
peared in various publications
over the years. The series was
called “The Chronicles of .76,"
and was written by Ken Ses-
sions K6MVH. | understand
that for anyone interested in
knowing what it was like back
then, the series is "“"must”
reading.

The .76ers jammed because
jamming was part of being a
.76er. To them it was not mali-
cious, but just part of their life-
style. They abided by their own
unwritten rules as to who,

what, why, and how. While out-
siders continually chastised
them for their actions, they just
ignored it all and kept on hav-
ing “fun.” You and | would
probably have been appalled if
we had tuned in on .76 in those
days, but our life-styles and
backgrounds were totally dif-
ferent and we would have
judged what we heard in a dif-
ferent light.

| mention .76 for a few
reasons. First, while you and |
might have judged the .76ers’
actions to be improper, one
clear fact is that they never
went out of their way to be
malicious in the sense that
they would venture away from
.76. There were a few occa-
sions, but they were very rare
indeed. If you happened to ven-
ture into their spectral territory,
you were fair game, but if you
did not like .76 and stayed
away, they could have cared
less about you. The only time
they jammed a repeater was
when one would try to set up
shop on .16/.76. To this day,
though many have attempted
to establish such a system in
the Los Angeles/San Diego rf
corridor, not one has ever
lasted more than a day or two.
The remnants of the .76ers re-
main a viable force today, still
strong enough to keep .76
simplex. They remain very low-
key, but are far from having
dissolved into oblivion.

Happy New Year!

Corrections

In my article “PCs Are Easy”
(December, 1978), line 3 of col-
umn 4 on page 271 should bet-
ter have read: "'After the full-
size positive . .. "

Brian E. McArthur VE3CGE
Brampton, Ontario

There is one minor error in
the diagram on page 188 of

“Build the Brute” (November,
1978). The gate of the SCR is
shown looking at the 8 uF
capacitor discharged by a
470-Ohm resistor through the
14-volt zener. The anode of
S1 should also be connected to
the positive output of the sup-

ply.
Raymond W. Brandt N9KV
Janesville WI
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Digital plus analog frequency readout
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RF Processor level
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TUNE control (Places transmitter in
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Explore the World of VLF

— with this simple converter

A broadband preamp makes this unit tick.

Donald T. Morar W3QVZ
3663 Hipsley Mill Rd.
Woodbine MD 21797

fter looking at avail-
able VLF converter
data, | embarked on a
design to facilitate some

VLF listening. Because it
was convenient relative to
the communications re-
ceiver that | planned to use
the converter with, a 10
MHz i-f was picked. This
removed the i-f far from
many possible sources of
i-f feedthrough.

The circuit shown
utilizes an LM318 as a

Photo A. Front panel, showing antenna input on left, 10
MHz out in the upper right, and 12 V dc input in the lower
right. A tunable i-f output was added after this picture was
taken (see the schematic). The tunable inductance core
shaft was brought out as an operating control slightly to
the right of the rf gain control. It can be seen in Photo C.
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broadband op amp, pro-
viding greater than 8 dB
gain from 20 kHz up to 400
kHz. The mixer utilized is a
40673 MOSFET containing
internal protective diodes
(not indicated in the
schematic). See Fig. 1. The
local oscillator (LO) em-
ploys a 2N5458 FET as a
rather conventional crystal
oscillator operating at 10
MHz. LO injection is con-
trolled by Cjp; and tuning
by C¢, although, of course,
there is some interaction
between the two capaci-
tors.

| used a low-frequency
signal generator with cali-
brated output, and | ad-
justed Cijn; for best sen-
sitivity witlh a very weak
signal generator output,
while maintaining the LO
frequency at 10 MHz. The
receiver used had a tuning
range from 10 to 10.6 MHz,
yielding a converter tuning
range from zero beat to
600 kHz. Other appropri-
ate frequencies could be
employed to accommo-
date the particular receiver

to be used. It is recom-
mended that the LO fre-
quency be kept relatively
high, say, at at least 40
meters, to ameliorate i-f
Spurious responses as pre-
viously mentioned. If a 40
meter ham band receiver is
to be employed, simply use
a 7.0 MHz crystal and
retune the LC tank in the
drain circuit of the 2N5458
FET. It may be necessary to
add a bit of fixed capaci-
tance in parallel with the
existing 3-30 picofarad
trimmer in order to tune
down to 7.0 MHz.

The lower frequency
limit of usability is, at pre-
sent, about 10 kHz because
of the 10 MHz LO feed-
through into the receiver. |
think that a new layout
would have to be made to
further preclude this prob-
lem. A two-section low-
pass filter is utilized on the
input to the LM318 to
preclude cross-modulation
with strong signals in the
broadcast band and above.
The filter rolls off 6 dB by
500 kHz and is 20 dB down



at 750 kHz.

The converter was tried
with several antenna ar-
rangements. The most sat-
isfactory was a 1000-foot
longwire antenna that ter-
minates in the shack. It still
left much to be desired, so
a separate antenna coupler
was assembled. See Photo
C. This greatly improved
the reduction of cross-
modulation and converter-
usable sensitivity. Even
with the low-pass filter at
the converter input, strong
local stations in the broad-
cast band plus local 100
kHz loran signals would
cause objectionable cross-
modulation problems with-
out the antenna coupler.

| am also working on a
fixed tuned TRF receiver
for receiving WWVB,
wherein a double-shielded
tuned rotatable 27"”-radius
loop will be employed.

With the antenna cou-
pler indicated in Photo C, it
was possible to receive
WWVB at 60 kHz at this
location with an S-meter
reading of S9, indicating an
input in the vicinity of 20
microvolts. Without the
antenna coupler, it was not
possible to hear WWVB at
all due to spurious
responses about either side
of 60 kHz. The converter
requires 12 volts at 12 mA.

As can be seen from the
accompanying photos, the
converter is builtona 34"
x 6” single-clad phenolic
board, utilizing vector
mini-klip pins pushed into
the holes of isolated cop-
per pads, produced by an
isolated-pad-Drill-Mill
tool. See Photo B. The con-
verter is housed in a Bud
CU-247 Econo-box, with
dimensions of 7-25/64" x
4-45/64"" x 2-7/32". The
antenna coupler is in a
separate box, since it came
as an afterthought and
would have made the
dimensions and layout of
the converter unduly large
anyway.

Fig. 1. shows the antenna
coupler converter and Ken-

Photo B. Side (open view) of the converter showing the copperclad board and vector
mini-klip construction described in the text.

ANTEMNNA
DIRECT

o8 FROM
ANTEMNMNA
COUPLER

Z5uH

;TmIH;Iqﬂﬂi ;ImDI,IuGDJ M 003 €5

= TH

LE

ANTENMNA

1I0-20KH:
20-40KHE
25-TEXH:
50-|100KHz
[G0-200KH:E ImH

£70

I00mA
S0mMH
1D mH
LA

Cinmj
3-30 TRIMMER
ARCO-403

c-—

ai j‘
2000pF
ARCD-=-315%

g
5]

3-30 TRIMMER
ARCO-803

wood R599 reciever set up
and connected to the
1000-foot longwire anten-
na which is 60 feet high.
The antenna coupler was
buiilt: in a 3" %57 x 7
minibox, Bud CU3008. See
Photo C. Coils were
mounted on the selector
switch so as to be as
mutually perpendicular to
each other as possible to
minimize magnetic cou-
pling. The Arco-type 315
compression capacitor has
a range of 2525 pF tight
and 1200 pF at 3 turns
open. Using the induc-
tances indicated, satisfac-
tory tuning was obtained
from 20 kHz to 200 kHz.
Above 200 kHz, the con-
verter had plenty of gain
connected directly to the
antenna without the cou-
pler. Cross-modulation was
not a problem in this
region, either.ll

NSASE
-J—JI:IMH: %
Tcnrs'rm %'“9‘”[”“

Fig. 1. VLF converter.

AT

INSOOS

TO 12 VOLT
CIRCUITS

' E{)auf
3-30 TRIMMER
ARCO-403

Photo C. The converter set up with the Kenwood R599
receiver. The antenna coupler can be seen at the top above
the converter.
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The S.H.A.F.T.

—special tuning gadget for sightless hams

You don’t have to see to believe.

Burton H. Syverson KSCW
3401 Garner Lane
Plano TX 75023

ecently, a sightless
ham friend of mine

remarked that he had
ruined the final amplifier
tubes in his transmitter by

exceeding the maximum
plate current. | am sure
that being unable to tune
his own gear must be very
frustrating. Like most
hams, | remembered sever-
al articles relating to tun-
ing aids for the blind. As
luck would have it, a
search of my old maga-
zines did not yield much in-

formation. The idea of a
voltage-controlled oscilla-
tor is not exactly new, but
it is hard to beat. What ar-
ticles | found, however,
used this idea to tune for
maximum or minimum in-
dication.

Not finding what | de-
sired, the search for a
method of reading discrete
values of current or volt-
age began. The method
decided upon involves the
comparison of a variable
voltage source calibrated
in percent of the full scale
voltage drop of the moving
coil of the meter (Fig. 1).
Application of the voltage-
controlled oscillator is
used to indicate balance. |
call the unit to be de-
scribed “The S.HAFT.”
This stands for the Sightless
Ham’s Aid For Tuning.

Safety is always the
prime consideration in the
design of any electronic
gear to be used by blind
operators. In order to
assure the equipment case
was grounded, ac opera-

tion is used. The connect-
ing cables carry ground to
the frame of the equip-
ment whose meter is being
monitored. When readings
are desired using a multi-
meter, the shield of the
connecting cable is used as
an electrostatic shield on-
ly, because of the nonme-
tallic case. For the oper-
ator’s safety, use of a mul-
timeter should be restrict-
ed to resistance and low
voltage measurements.
One of the features of
this unit is that it can be
used with three different
meters (i.e., multimeter,
plate current meter, or
ratiometer). Operation of
the unit is quite simple.
Referring to the schematic
diagram (Fig. 2), it will be
noted that zener diode CR1
holds the voltage of bat-
tery B1 at 3.9 volts. This is
applied to a series resis-
tance network so that the
voltage drop from the
lower end of control R14 to
the junction of R13 and
R22 is approximately 40



millivolts, This is some-
thing less than the full-
scale voltage developed
across the moving coil of
most meters. By use of con-
trol R14 and switch SW2,
any voltage between zero
and 40 millivolts may be
obtained. This voltage is
fed into the inverting input
of an operational amplifier
on IC Ul. Control R14 is
calibrated from zero to
10% and switch SW2 in
10% steps from 0 through
90. The settings are ad-
ditive. Voltage from the
moving coil of the meter to
be read is fed in jack |1
through 2-conductor
shielded cord to switch
SW1A which selects con-
trol R1, R2, or R3. R1,
R2, and R3 are used to
adjust the full-scale meter
voltage to the 100% set-
ting of the R14 and SW2.
The voltage across R10 is
fed into the noninverting
input of the same opera-
tional amplifier. The out-
put of the amplifier is fed
into null detector Q1. Q1
causes unijunction os-
cillator Q2 to increase in
frequency whenever the
output of the operational
amplifier crosses zero
volts, The output of the
oscillator is connected to a
second operational ampli-
fier which serves as an
audio amplifier. Note: The
jumper connected from C2
to terminal 1 of U1 may be
replaced with a suitable
resistor if the constructor
feels the audio level is ex-

cessive.
Due to the dc nature of

the unit, the mechanical
layout of parts is not
critical. The size of the
etched circuit board was
chosen to accommodate
its being fastened to the
back plate of a4” X 5" X
6 Bud cabinet (Fig. 3)
Others may choose a larger
cabinet for ease of con-
struction. In my unit,
switches SW1 and SW2 are
rated at 1500 V dc break-

down and need not be in-
sulated. However, control

R14 is sub-mounted on a

Fig.

piece of vectorboard 24"
X 5" with enough clear-
ance that the speaker
frame (also on the vector-
board) does not touch the
front panel. All parts (other
than those on the etched
board, and C3, F1, J1, and
T1) are mounted on the
vectorboard. Difficult to
mount parts are held in
place by epoxy cement.
marking of the panel is
done with embossed tape.
Print wheels for embossed-
tape writers are available
with Braille symbols.
Switch SW2 should be
marked as shown on the
schematic. Control R14
markings may be dots of
nail polish with the zero
and ten percent points
identified with embossed
tape. The in-between
points may be determined
with an ohmmeter con-
nected from the contact
arm to the lowest-voltage
terminal of R14.

To put the unit in opera-
tion, connect a voltmeter
(set to read 10 volts) across

£

1.

ZERD

| DETECTOR » 0SC

UNIJUNCT ION
LLATOR

resistor R7 on the etched
circuit board. Connect the
meter you wish to use to in-
put jack J1 through a

Parts List

SPEAKER

AUDIO
AMP

Block diagram of the S.H.A.F.T.

suitable cable. Set R14 and
switch SW2 to zero per-
cent. With the power cord
plugged in, operate switch

B1—3 type AAA cells in Keystone 169 holder

C1, C2—1 uF, 25 V capacitor
C3—.05 uF, 20 V capacitor

C4 through C6—200 uF, 25 V capacitor

C7—50 uF, 25 V capacitor
CR1—1N4730, 3.9 V zener
CR2, CR3—50 piv silicon diode
D1 through D4—1N34A diode
F1—3AG, 1 Amp fuse

J1—%" 3-circuit phone jack
Q1—2N706 or equivalent

Q2—2N2160 unijunction transistor
R1 through R3— 100k pot, Mallory type MTC 15L1

R4, R7—1.5k, Y4 W resistor

R5, R8, R10—47k, Y« W resistor

R6—3.3k, Y4 W resistor

R9, R12—47 Q, Y4 W resistor
R11—470 Q, Ya W resistor
R13—100k, Ya W resistor

R14—Mallory type UA12L 100 with plastic shaft

R15 through R22—100 Q, Y2 W, 5% resistor

R23—10k pot, Mallory type MTC 14L1

SW1—4-pole, 4-position Stentite rotary switch, Centralab #2515
SW2—1-pole, 10-position Stentite rotary switch, Centralab #2503
T1—small 6.3 V ac transformer, 1500 V insulation

T2—small output transformer, 2k primary to voice cmi
U1—Texas Instruments SN72747 IC

Speaker—3'"' PM speaker with 4 @ voice coil

Misc.—cabinet, power cord, connecting cables to meters and

assorted hardware

-
e
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Fig. 2. S.H.A.F.T. schematic diagram.
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SW1 to position M1.

A low-pitched raspy tone
should be heard from the
speaker. Resistor R5 may
be reduced in value if a
higher pitch is desired. |
feel the shift in tone is
more pronounced when a
lower pitch is used. Adjust
the offset control (R23) for
minimum voltage drop
across resistor R7. By exter-

nal means, obtain a full-
scale reading on the meter
you wish to calibrate to.
Observe the polarity
shown at J1 on the sche-
matic. Set control R14 to
10% and switch SW2 to
90% . Slowly adjust R1 un-
til a point is found where
the pitch of the tone peaks.
Tune for the highest pitch.
The same method should

D

be used for any other
meters you wish to cali-
brate to.

All that is necessary,
now, is to provide the user
with charts (in Braille)
showing meter values ver-
sus percentage of the me-
ter scale for each desired
range. Due to the fact that
meter scales are printed,
the angular movement

30IS LN3NOdWOD

Fig. 3. PC board and component layout for the S.H.A.F.T.
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does not necessarily track.
As a result, it may appear
that the user’s ability to
determine the reading is no
better than 2 or 3%. My
tests indicate at least half
of this is due to tracking er-
ror of the meter. For this
reason, it is safe to assume
the Braille calibration for
dc voltages is a straight
line function (i.e., 80%
equals 8 volts on the 10 V
dc scale).

This unit was not intend-
ed for ac measurements in
an effort to discourage the
user from trying to make
readings of the commer-
cial power line. Should this
feature be desired, it will
be necessary to filter the
input to the unit. This will
undoubtedly upset the cal-
ibration of the meter’s ac
ranges.

The unit shown in the
photograph is a prototype
and the panel markings are
not identical, though simi-
lar to those shown in the
schematic (i.e., 90% on
SW2 is9). Space limitations
make use of 4" tape dif-
ficult. However, the Braille
characters are easier for
the user to identify.

Since semiconductor
devices can overload easi-
ly in rf fields, trouble may
be encountered when the
unit is used in close prox-
imity to transmitters. The
same lead filtering meth-
ods used for TVI preven-
tion” should help. As no
single solution can be|ex-
pected to cure all prob-
lems, it may require some
experimenting to get nor-
mal operation under these
conditions.

As with any idea, it can
be improved upon. At pres-
ent, this design appears to
be a good compromise be-
tween results and cost. The
enthusiasm of two of my
blind ham friends for this
device made the effort
most gratifying. | hope this
unit will provide a means
for the sightless ham to
enhance his independence
and more thoroughly enjoy
amateur radio.l
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DIGS OUT THE WEAK SIGNAL

AND BOOSTS THE POWER 1::

Now Westicom gives you twice the advantage

a low noise recerver preamplifier and an oulput

power amplifier, all in the same package' No modification of your transceiver 1S required since
it's all in one high performance, low cost unit. The low noise U310 J-FET yields 12dB gain, 20B
NF and the receive amp may be used independent of power amp This unit 1s a natural for
OSCAR yplink or long haul weak signal TROPO work. Available in 90w or 125w

e An aod-on unit, no internal connections o
adjustments required 10 associaled
equipment

» Standard Amplifiers operate FM Linear
Models operate all modes: SSB, FM, AM,
RTTY, CW

» Diffused emitter ballasting resistors
achieve extreme ruggedness under severe
operating conditions

« Withstands 20:1 VSWR under specified
operating conditions \

» “Microstrip’ design provides high stability
and optimum performance over wide band-
width

« Factory adjusted, no tuning required

MODEL INPUT
NO. POWER

(two mater) (watts)

FM Mode
2m 15x70 515
2m 15x90 515
2m 26x125 10-25

All Mode-Linearnzed
2m 15x7T0L
2m 15x80L
2m 25x125L

All Mode-Lineanzed
with pre-amp
2m 15x80BL 215
2m 25x125BL 325

MINIMUM
OUTPUT W.
(at max input)

10

ol

80

*« Mobile mounting bracket included

» RF sensing T/R switching, adjustable arop
out delay (SSB/ICW Mode)

*» Remote keying capability

* Thermally coupled biasing

* Reverse Voltage protected

« Detachable fused power conneclor

» Conservatively rated with oversized heat
sink

« Compact: 4 1/Bx 5 1/2 x 2 5/8

« Red LED indicators for monitoring DC and
RF

» One year material and workmanship hmited
warranty

MAXIMUM
CURRENT
13.8 VDC

70 8
20
125

80 . $17995
125 '8 $209 95

‘Linear: AM. CW.FM.SSB.RTTY. Linear models work well with low power
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transmitters of 2-3 watts to yield 30-40w output. Size: 4 1/8 x 5 1/2 x 2 5/8

If not avaliable from your local dealer, contact:

= WESTCOM

—— ENGINEERING . wi

1320 Grand Avenue
California 92069

” Reader Service—see page 227

San Marcos
(714) 744-0728
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It’s easier

Dx’er
Contester » Trafficman
Ragchewer

Telex headphones and headsets
make it easier to enjoy the hobby.
Whether you prefer lightweight or
full cushioned comfort, there's a
high performance Telex product
that will help make you a better
operator. See yours...at better ham
outlets everywhere, or write...

» He

- ii.clectronics

DIVISION OF TELEX COMMUNICATIONS, INC.

BAOT NORTHEAST HWY. &, LINCOLN, NE 48505 US.A
talaphona: 402-4567-5321 taelexk: 48-4324

Europa: 22. rue de la Legion-d Honneur, 33200 St Danis. France,
telephone B20-B8-46, felex” 630013
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A Remotely-Tuned Matchbox

— ultimate operating ease

This system will tune your Matchbox from 300 feet away — or more.

Guy Black W4PSJ
12317 Hanger Road
Fairfax VA 22030

Mv shack is among
those where the path
between the operating po-
sition and the feedpoint of
the antenna system poses
some problems. So, | de-
cided to locate a Johnson
Matchbox in the garage,
some 75 feet away, so |
could use tuned feeders for
a classic-dimensioned
multiband antenna — 135
feet long centerfed with
42-foot feeders (see the
older ARRL Handbooks).
The rf path to the Match-

box is RG-8, and the prob-
lem is to tune and change
bands on the Matchbox
from the operating posi-
tion.

| thought other hams
would like to know how |
did this, though | doubt
that any would exactly
duplicate the oddball col-
lection of relays and
motors that | obtained at

trivial cost at wvarious
hamfest flea markets. [t
turns out that motorized
tuning, bandswitching,
tuner dial indicating, and a
grounding switch for light-
ning protection can all be
done with the commonly
available 8-wire cable nor-

mally used for rotators.

| had kept my eye open
for gear-head motors suit-
able for turning capacitors
for a number of years and
finally picked up a very
assorted group which do
the job. Any reversible
motor with 2-20 rpm out-
put and a reasonable
torque capability can be
used. A common type of
110 V ac motor has a start-
ing capacitor that is con-
nected between two of
three motor connections,
the third connection being
connected to one side of
110 V ac and the direction
of rotation being deter-
mined by connecting the
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Fig. 1. Circuitry for motorized bandswitch.

other side of 110 V ac to
one side or the other of the
capacitor.

Another common type
of reversible ac motor has
four connections, two of
which are interchanged to
change rotational direc-
tion. Dc motors with per-
manent magnet (PM) fields
are generally reversible
merely by reversing the
polarity of the dc, though
others — identifiable from
connections require
reversing field or rotor con-
nections.

One of the ac motors
used was actually two
motors on one shaft, each
good for a different direc-
tion of rotation. This unit
was made by the Merkle-
Korff Gear Company and
was so suitable for the pur-
pose at hand that | con-
tacted the company.' My
motor was their type
SG-25, now supplanted by
model BF, and it turns out
that the company has a na-
tional network of stocking
distributors and can supply
motors with various rota-
tions down to one rpm with
starting torques of 10-50
pound inches; torque is im-
portant, as the rotation of
many big capacitors is a
stiff job. These units are
perhaps more appropriate
to the intended function



than the more elegant in-
strument motors manufac-
tured by Japan Servo Co.
(subsidiary of Hitachi,
Ltd.).?

The functions which |
wished to operate remote-
ly included turning two
capacitors of the Match-
box and bandswitching to
any of five bands. In addi-
tion, it turns out to be
essential to have an indica-
tion at the operating posi-
tion of the setting of the
matching capacitor. If this
is once set, a vswr bridge at
the operating position can
be used to find the proper
setting of the tuning capac-
itor merely by rotating it
(remotely) for minimum
vswr. However, attempting
to tune the Matchbox
without information on the
setting of the matching ca-
pacitor is hopeless.

In addition to control-
ling the Matchbox, | added
two extra functions: an ar-
rangement for grounding
the tuned feeders for
lightning protection (the
need for this was learned
the hard way) and provi-
sion for switching the coax
from the Matchbox to an-
other antenna, which will
be for 160 meters in my
case, but could be any-
thing.

Photo A shows how |
adapted an antique knife-
blade-type power switch
obtained from a local
surplus dealer for antenna
grounding. While two of
the knife blades switch the
tuned feeders, the third ac-
tivates limit switches that
restrict rotation of the
knife blades to a 90-degree
arc by shutting off the mo-
tor automatically when the
desired connection is
made. Duplicating this
switch should be within the
capability of many hams.

Photo B shows the ac-
tivating unit for the Match-
box, connected to it by
angle-aluminum arms to
existing screw holes of the
Matchbox, which has not
been permanently mod-
ified in any way. In fact, it

Photo A. Antenna grounding unit driven by reversible gear-head motor with limit switch-
es to terminate rotation. Slack in the cotter pin holes lets the motor get up speed to over-
come the torque required to turn the switch.

is a simple matter to
detach this unit, say for
Field Day, and restore the
Matchbox to its original
condition. What is seen is a
PM-field, dc gear-head
motor of uncertain vintage
operating the tuning ca-
pacitor on the left, the dou-

OF3T SPRING
BETURN SWITCHES

CANTROL AT

ble Merkle-Korff motor on
the right driving the match-
ing capacitor via an
internally-toothed belt
(similar to an automotive
timing belt), a selsyn
indicator-transmitter for
the matching capacitor,
two boxes containing con-
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trolling relays and other
associated parts, and an
assembly to take care of
the bandswitching func-
tion. Dials have been
replaced by bushings with
projecting wire indicators,
for use in local adjustment.

Now, as the tuning and
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Fig. 2. Control of twelve relays using four-wire cable.

39



LA
Q

v ac

IOVAG

Fig. 3. Using household wiring to reduce to two the wires
needed in a control cable for a synchronous transmitter-

indicator.

matching capacitors can
be rotated continuously,
they present no problem
for remote operating, but
the bandswitching func-
tion requires a limit on
rotation, and, further, the
rotation must stop only
when the switch is dead
center on the desired set of

contacts. To accomplish
this requires the large
switch seen in the center of
Photo B plus a very impor-
tant cam-driven micro-
switch concealed behind
the mechanism, and gears
in a1:12 ratio,

Here is how it works: The
large switch (it need only

be a 5-pole, 5-position
switch) is directly coupled
to the Matchbox band se-
lector switch. Both have
30-degree indexing. The
common shaft is coupled
into a 1:12 gear train which
operates a cam that allows
a microswitch to open only
once in 30 degrees of rota-
tion of the Matchbox band-
switch and coupled 5-pole
switch. The small PM-field
dc motor that drives the
bandswitch takes a rota-
tional direction deter-
mined by one of two relays
in the small box directly
behind it. But, once the
motor is in motion, the
microswitch is closed —
and thus keeps the relay
closed — until it is opened
because the bandswitch is
dead center on some set of
bandswitch contacts.

The circuit diagram for
this function is given in Fig.
1. A contact (in this case,
a relay contact pair) is

Photo B. Shelf for Matchbox motorizing units with control circuitry. Only the upper edge
of the cam operating the microswitch is visible, near the center of the photo. Jones plugs
in the small box connect the unit to the operating position control and the antenna
grounding unit. By driving a matching capacitor with a timing-type belt, a shaft projec-
tion is available to drive the selsyn indicator.
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closed corresponding to
the desired band to con-
nect 24 V dc to the bank of
5 by 5 contacts. If some
band other than the one to
which the Matchbox hap-
pens to be set is desired,
either RY-13 or RY-14 will
be activated to connect
the rotator motor for
clockwise or counterclock-
wise rotation. Notice that
two sets of contacts on
each relay supply dc to the
motor with opposite polari-
ty. Once the 5-pole switch
is off dead center of some
switch position, the micro-
switch, being mechanically
coupled to it, closes and
holds the relay closed. Two
conditions are required for
rotation to stop: the select-
ed bandswitch position has
been reached and switch
contacts are on dead
center.

To accomplish complete
remote control of the
Matchbox and auxiliary
grounding unit requires
twelve functions: five
Matchbox band positions;
one auxiliary antenna in
lieu of the Matchbox; tun-
ing and matching capaci-
tor rotation clockwise and
counterclockwise; and
antenna grounding and un-
grounding. In addition, the
position of the matching
selsyn indicator must be
transmitted to the oper-
ating position. To avoid the
voltage drop in a long
light-gauge wire, a 24 V dc
supply and a source of 110
V ac were used at the
Matchbox position, with
the appropriate connec-
tions being made by a bank
of 12 remotely activated
relays. The simplest way,
but most extravagant in its
use of wire, would be to
use an 18-wire control
cable (including a ground
return for the relays and
five wires for the selsyn),
but it is possible to reduce
the number to four for con-
trolling 12 relays and —
provided 110 V ac is
available at both Match-
box and operating posi-
tion—two for the selsyn in-



dicator.

Fig. 2 shows how four
wires can be used to
operate 12 relays selective-
ly. This circuit has been
checked in breadboard,
though not actually used in
the pictured unit. The
number of controllable
relays has been doubled by
using diodes such as
1N4004s so that each com-
bination of wires one
through four (e.g., 1-2; 1-3;
1-4; 2-3; 2-4; 3-4) can be
used to select two relays. |
plan to use a version of this
for control of an EME set-
up.

Note, however, that this
arrangement permits, in
general, any one wire to be
used for only one relay at a
time. It works for circuits
that do not require con-
tinuous relay energization.
For example, if you wished
to turn off the ac power for
the 24 V dc supply and the
selsyn from the operating
location, it would be nec-
essary to use an impulse-
type relay because, while
the ac circuit is activated,
none of the other relays
can be used; it's one relay
at a time.

The operating console
control unit shown in
Photo C uses an eight-
position push-button
switch of the locking type,
and some consideration
had to be given to this con-
figuration. Band selection,
matching capacitor set-
ting, and tuning capacitor
setting must be done non-
simultaneously. This was
ensured by using 2-pole,
3-position spring-return-to-
center lever switches (Cen-
tralab # 1455s) for match-
ing and tuning capacitor
rotation. As shown in Fig. 2,
operating either of these
switches temporarily dis-
connects the push-button
switch so that, tem-
porarily, no power is ap-
plied to the respective
relay and the center posi-
tions of the lever switches
are in series. Note that a
separate 24 V dc supply is
in the control unit, though

Photo C. Operating unit for remote control of antenna tuner, selection of antenna, and
grounding of antenna for lightning protection. Dial is driven by a selsyn, which indicates
the position of the matching capacitor. The unit is in a Ten-Tec MW-8 case.

the 24 V dc needed for
relay operation could have
been obtained via the
otherwise unneeded |ast
two wires of an eight-wire
cable. For relay operation,
voltage drop would not be
a consideration, as the cur-
rent drawn is very light.

As for the selsyn in-
dicator, although conven-
tionally five wires are used
to connect the transmitter
and indicator, all the text-
books show that the num-
ber can be reduced to four
by using one common wire
for rotor and field. But, if
both indicator and trans-
mitter are fed from the
same household circuit,
this circuit supplies two of
the needed four wires and
only two need be added in
the control cable. It is
possible that transmitter
and indicator will be on op-
posite sides of a 220 V
centertapped circuit, in
which case rotor terminals
will have to be reversed on
one unit. Checking this
idea out in breadboard
verified that it worked,
though it was not actually
employed in the control
unit pictured, which used a
separate cable for the

selsyn. See Fig. 3. With the
common 8-wire cable, two
selsyn indications (azimuth
and elevation) and control
for up to 12 relays (tuning,
gain, etc.) for an EME setup
could be obtained, given
ac power at the antenna,
A few small points com-
plete the story. | chose to
use miniature 24 V dc
relays where current re-
quirements were light —
e.g., closing other relay
contacts — but | used
heavier relays for operat-
ing motors., Because the
relay supply had very poor
regulation, it stood at 38
volts when in use for
miniature relays but it was
drawn down to 24 V dc for
the larger relays. A
regulated 24 V dc supply
might be neater. | added
series resistors to limit cur-
rent in the miniature
relays. Transient sup-
pressors (G.E. type MOV-
750) were used across the
coils of the bigger relays
and the 24 V dc motors.
That’s about it. I've
thought of more sophisti-
cated systems, such as
tone-controlled systems
using SE567 tone decoder
ICs or some shift register
arrangement. I've also con-

sidered other applications
for simple remote control
— for example, tuning and
gain-setting in a pre-
amplifier mounted at the
top of a tower, or changing
polarization on a moon-
hounce or OSCAR anten-
na. As I've noted at several
points, the circuit de-
scribed is not the one used
in the units pictured. This is
because | built up the unit
before figuring out how to
minimize the number of
connecting wires needed;
however, all circuits
diagrammed here have
been checked out in bread-
board form.

The collection of parts
used and the construction
are not what I'd use on a
cost-plus government con-
tract, but they are a good
illustration of what is avail-
able at hamfest flea-
markets, to make an off-
beat project feasible at
trivial cost.

References

1. Merkle-Korff Gear Co., 11500
W. Melrose Ave., Franklin Park
IL 60131.

2. Available through Japanese
Products Corporation, 7
Westchester Plaza, Elmsford
NY 10523.
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FREQUENCY COUNTER

(1) 100% COMPLETE KIT. (2) EASY ASSEMBLY, (3) COMPLETELY ENCLOSED IN
METAL CABINET, (4) IC SOCKETS USED FOR EASY TTL REPLACE-
MENT (5) EASY ON YOUR POCKET BOOK, AND (6) NO EXPENSIVE CHIPS TO
REPLACE (EXAMPLE—IF YOU LOSE A DECODER. LATCH OR DRIVE IN A HAL-
TRONIC COUNTER, THE AVERAGE COST OF REPLACEMENT OF THE LOW-COST TTLS
IS LESS THAN $1.00 EXCLUDING THE PRE-SCALE CHIP. IN SOME OFf THE NEWER
COUNTERS NOW BEING MARKETED BY MY COMPETITION. THEY ARE USING THE
EXOTIC SINGLE CHIF AND WOULD COST YOU CLOSE TO $30.00 TO REPLACE).
THIS IS SOMETHING YOU SHOULD CONSIDER.

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-S800A 7-DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERD TO 600 MHz. FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZEROD
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEEI‘ GATE AVAILABLE ACCURACY = .D01%, UTILIZES 10-MHz CRYSTAL 5
F-FI

a0 ] R NP R Ny g <1 L S SR O $129

HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY, AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0SEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY
+ .001%, UTILIZES 10-MHz CRYSTAL 5 PPM.

R ) e e L P A R . Ly 5108

HAL-50A 8.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER, AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1.0
SEC AND .1 SEC TIME GATES. ACCURACY =+ 001%. UTILIZES 10-MHz
CRYSTAL 5 PPM

EANEHETE BB s s avaivwain ivuss ok uis s b b et et i e s s v s vopidydas $109

ATTENTION RADIO CLUBS For club or group projects, request FREE infor-
mation about our DISCOUNTS on any of the HAL-TRONIX kits. Discounts range
from 10-25%, depending upon the quantity needed

We are expenenced in supplying kits in volume guantities 1o schools,
laboratones, clubs, and common-interest groups. Nobody beats HAL-TRONIX
quality and price. Jus! try us and see for yourself

e

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications! Comes with its own two-
tone anodized aluminum cabinet, Measures only 2 3/14 = 3 3/4", Complete with
Touch-Tone pad, board, arystal, chip and all necessary components 1o finish
the kit.

O TR e e P N A i SR SN e S AP e $29.95
For those who wish to mount the encoder in a hand-held unit, the PC board

measures only 816" x 1 3/4"_This partial kit with PC board. crystal, chip and
components.

FROM
HAL-TRONIX

B R - o v o i T A Rl R e e o B B it ek e B n e . 51495
PRE-SCALER KITS
HALIOOPRE......vcs0s0c0ssssssans B N v e $19.95
(Pre-drilied G10 board and all components)

HAL JDD AIMTERE. s cciscusanasnrpsissrenstsnssbosinme s vry .$24.95
(Same as above with preamp)

AL GBDPRE. . il st e diassdnieiadiis v ea .e+ 33495
{Pre-drilied G710 board and all components)

AL BN RITEE. . i cesisseasiresresibhiiiewaelhs s sesass $39.95

{Same as above butl with preamp)

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
AETT, IN Q5T MAGAZINE AND THE 1875 RADIO AMATEURS HANDBOOK.
$16.95

ACCUKEYER—MEMORY OFTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

SHIPPING INFORMATION
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER

1
(.
Q&

“"HAL" HAROLD C. NOWLAND
WEIXH

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

FOR BUYING A HAL-TRONIX

HAL-TRONIX .

S-f Amateur Radio Jervices
(213) 837-4870
4384 KEYSTONE AVE., CULVER CITY, CA. 90230

the W6TOG ¥

RECEIVER MODIFICATION KITS

INCREASE SELECTIVITY » IMPROVE SENSITIVITY
LOWER INTERNAL NOISE
IMPROVE NOISE BLANKER OPERATION
COMBAT BLOCKING FROM LOCAL SIGNALS

TS-520KIT .......... $27.50 FT-101 SERIES KIT . . . $32.50

......... 32.50 FR-101 SERIES KIT 34.50
TS820 & 820S KIT... 34.50 FT-301 SERIES KIT 34.50
R-599 ADKIT ....... FT-901 SERIES KIT 34.50

EXPLICIT INSTRUCTIONS MAKE MODIFICATION A CINCH

¥
IT°S MAGIC...

TS "MAGICOM”

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO PUNCH
IMPROVES PROCESSED SPEECH QUALITY
Converts TS-820 / 820S speech processor from RF
compressor to RF dlipper $27.50
RF speech processor for TS-520/ 520S $42.50
The “MAGICOM” RF processor module provides up to
6dB increase in output with smooth, clean,
non-distorted audio and more penetration for those
pile-ups.
ENDORSED BY W6TOG AND BIG GUN DXers WORLD WIDE

_>|é
the WOTOG"™

INTERNAL ELECTRONIC KEYER

FOR ALL AMATEUR TRANSMITTERS OR
TRANSCEIVERS USING GRID BLOCK KEYING
No holes mounting with TS-820 Series
Mounting options for TS-520, TS-5208S, FT1-101
Series, TR4 Series, T4X Series. T-599 Series and
32S Series.
C-MOS DESIGN — Dot and dash memory — full
iambic or manual operation.

$49.50

Simple installation *

THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTIVE BANDPASS FILTER
FOR PROCESSED RECEIVER AUDIO

e Separate active filter elements
for CW and SSB audio output stage
e 8 ohm input and output impedance

¢ Headphone jack for convenience

¢ ONCW: from 500 hz to 100 hz, variable
e ON SSB: 2 Khz fixed bandwidth

® Rejects unwanted signal better than 60 dB

® Designed for today's transceivers

or yesterday s older equipment  $49 5()

*WELL KNOWN DXer WITH OVER 300 COUNTRIES CONFIRMED

All prices postpaid - in Calil. add 6% sales tax - Mastercharge & Visa accepted

SATISFACTION GUARANTEED OR MONEY REFUNDED

= 533

»* Reader Service—see page 227



SCR 1000

The Repeater of Your Dreams!

® Full Autopatch, with or without reverse patch
and '""Landline’ or Radioc Remote Control of the
Repeater.

® Radio and/or Landline TouchTone™ Remote
Control of such repeater functions as HI/LO
Power; Patch Inhibit/Reset; Switch ID Tracks;
Repeater ON/OFF; PL ON/OFF, etc.

® 65 Wt. Transmitter!

® “PL".CTCSS, HI/ILO Pwr.; Multi-Freq.; Up to 4 dif-
ferent [Ds; Automatic switching to ""Emergency
Power ID" when on battery pwr.

® Ultra-sharp 10 Pole Xtal Filter; Xmtr. Xtal oven—
for the “ultimate” in stability.

® Timeout—Timer Reset Tone Annunciator

® And many other “custom-designed’ options per
vour request—such as auxiliary recejvers, radio

links, etc. Please Inquire.

2Mtr. & 220 MHz
(450 MHz Soon 1)

Rear chassis view of repeater with
“BX & TX Assy."”

SCR 1000 Specifications
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FCC TYPE ACCEPTANCE
For Commercial Services
NOW PENDING!

Along with a t{{{mplete line of Repeater System Accessories. .. such as: The Finest
Duplexers, Cavities, Cabinets from 7” to 7, Antennas, “Hardline,” Cables, etc.

The SCR1000—simply the finest repeater available on the market — absolutely TOP
QUALITY throughout . , . and often compared to (lesser featured) units selling for 2-3
times the price! This is a 30 Wt. unit, with a very sensitive & selective receiver. Included
is @ built-in AC Supply, NEW Expanded Memory CW [Der, full metering and lighted
status indicators/control push-buttons, crystals, local mic, etc.

Join the hundreds of very pleased Spec Comm customers world-wide who are using our
gear —knowledgeable Amateur Radio groups, Commercial 2X Radio users, Military &
GCovernment Agencies, Red Cross, Universities etc.

So, make your dream a reality . . . Call or write Spec Comm today! Give us all of your
repeater system requirements —whether modest . . . or “Super Deluxe,”” and let us send
you a quote,

The Spec Comm Repeater System . . . a sound, long-term investment — for those who de-
mand the finest! Available only by direct factory order. Get you order in A.S. A P.!

180 DAY WARRANTY

RF Qutput. ... 30 Watts typ.
Infinite VSWR proof
Sensitivity. . 0.3uV/20dB Ot.
Selectivity-6dB @@ +6.5kHz;
-75dB @ = 15kHz;
-100dB @ =30 kHz.
Includes 8 Pole Xtal Flitr.

& IM problems!

btry. switchover
gency pwr,

L] Exclusive Spec Comm MOS-
FET/Hot Carrier Diode rcvr.
front end—reduces ‘dense’

] Bullt-in AC Supply w/instant

SPEC-COMM REPEATER BOARDS, iﬂ

SUB-ASSEMBLIES & ACCESSORIES 220
MHz!

® SCT110 Transmitter Assem-
bly. SCT110 mounted in

for emer-
® FL-6 Preselector. Rcvr.

+ .0005% Front-End Filter/Preamp.

precision xtals, local mic., &

IDer— Low

sharper 10 Pole Fltr. 1 Supplied with
Available.)

FEATURES FL-6 I?rﬁ-selecmr.
1 Full Metering of critical L Builtin  CW

levels.

. ! Front Panel Controis for
timers & AF levels.

[] Lighted push-buttons for
control/test functions &
status Iindicators

| State of the Art CMOS con-
trol logic & timers—MNo
Helays!

current draw_ 250 bit PROM
Memory! Adjustable speed,
pitch, time, etc

| Jacks Provided for Remote
Caontrol, Auto-Patch, DC out,
AF infout, COR Switch, etc.

] True FM—For Rpt. Audio so
good, it ‘“sounds like
direct™!

Exc. rejection of strong "out
of band"' sigs. —60dB @ +6

SCR100 Receliver Board. w/

e .$125.00
(9 Pole IF Filter + $15.00)
(10 Pole IF Filter + $25.00)

SCR100 Receiver Assambly.

SCR100 mounted in shield-
ed housing $185.00

SCT110 Xmtr./Exciter Bd. 7

shielded housing.. .. $199.95
(30 Wt. Amp. + $68.00)

CTC100 COR/Timer/Control
D e e e $35.00

® |D250 CW ID/IAF Mixer Bd.

Programmed

® SCAP Autopatch Bd. $225.00
® RPCM

“Reverse Patch” &
controlbd. .......... $79.95

@ TTC100 Touch Tone Control

bd. 3 digit ON, 3 digit
OFF................ $85.00

e o o

Mobile/Portable/Base
Transceivers also avail-
able! 5-25 Wt: 2, 6, & 12
Chan.: 2M 220 MHz.
Now in use in many Pro-
fessional Communica-
tions Systems through-
out the world! Write or
call for further info.

ITEF

*Registered Trademark of A.T.&T.

. 8PEC rgme |

S,

or 10 Wt. bd. $135.00 wixtal. ® TRA-1 Timer Reset Annun-

BA-10 30 Wt. Amp. bd. & Ht. ciatorBd. . .......... $20.95
g SRR S 1 b ® WP641 Duplexer. ...$495.00
(Add $3.75 ship/handling. PA residents add 6% tax.)

Send for Data Sheets! See our December 73 Ad for more details!

EXPORT ORDERS—CONTACT SHERE IN OUR INTERNATIONAL DEPARTMENT

1517 SPECTRUM COMMUNICATIONS ..

1055 W. Germantown Pk., Norristown PA 19401 (215) 631-1710

1 Reader Service—see page 227
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Diodes of the Dead

— eavesdrop on the great beyond

Bored with ho-hum projects? This ghost detector will spook you!

Si Dunn KSJRN
3607 Binkley
Dallas TX 75205

ecently, in a Dallas

bookstore, some eerie
pink words suddenly
glowed at me from shelves
of psychic phenomena
books: Break Through—
Electronic Communication
With the Dead May Be Pos-
sible!

In seconds, | was
mesmerized. | paid $2.25
plus tax and rushed home
with my very own copy of
Konstantin Raudive’s
“amazing study (more pink
words on the cover) that
reveals how tape re-
cordings can suddenly be-
come the medium for
voices from the dead!”

You see, all you really
need to eavesdrop on the
conversations of the
spirits, the good Latvian
Dr. Raudive claims, is a
tape recorder, supple-
mented —if you really
want to get fancy—by a
small handful of electronic
parts obtainable from
almost any Radio Shack or
ham’s junk box.

Here, at long last, was a
psychic challenge |
couldn’t resist. | don’t have
much extrasensory percep-
tion (ESP), and lI've never
bent any keys or spoons
with my brain. But | do

44

have a well-used Sony tape
recorder and 24 years ex-
perience with radio parts
and soldering guns. And |
found, in my closet junk
box, the parts to duplicate
most of the psychic listen-
ing devices diagrammed in
Raudive’s treatise, recently
imported to the American
paperback market from
the darkest corners of
mysterious Europe.

In Break Through,
Raudive describes three ex-
tremely simple techniques
that he claims will record
the voices of the dead and
their messages from ‘“‘be-
vond.” And he includes
transcripts—translated
from Latvian, Cerman, Rus-
sian and Swedish—of
ghostly conversations that
allegedly showed up on
blank tapes.

In method one, you con-
nect a sensitive micro-
phone to your tape re-
corder, insert a blank tape,
politely ask some of the
dead-and-gone to speak to
you, and sit quietly in your
living room or ham shack.
After a few minutes, you
play back the tape and
listen carefully for any
messages.

It might help, incidental-
ly, to be fluent in several
tongues, since, Dr. Raudive
claims, the spirits “speak in

an unmistakable rhythm
and usually employ several
languages in one sentence;
the sentence construction
obeys rules that differ
radically from ordinary
speech . . . (and) identifica-
tion of the voices is.
often a remarkably dif-
ficult task.”

In method two, you tune
an AM radio to a frequency
clear of rock ‘n roll and
other earthly interferences
and place the tape re-
corder’s microphone near
the radio’s speaker. A clear
channel in the vicinity of
200 meters (1500 kilohertz)
is recommended, since this
seems to be a medium
wavelength favored by
ghosts in Europe.

| elected, however, to go
first to method three, the
exotic ““diode-recording”
technique, because it re-
quires a few radio parts, and
the quality of the voices
received from beyond, Dr.
Raudive promises, is
“nearest to those of ordinary
human ones.”

Curiously, the device |
wired from Dr. Raudive’s
schematic looks exactly
like a crystal radio, the
kind | constructed from
Cub Scout handbooks
when | was a pre-Novice of
10. The only significant dif-
ferences include the use of

a diode instead of a cat's
whisker and hunk of galena
and an antenna limited to
no more than about three
inches, instead of the tradi-
tional 100 feet.

Still, 1 didn’t let suspi-
cion stand in the way of ex-
perimentation. In science,
anything is possible. If the
dead want to address the
living over crystal radios,
I’ll sure as heck listen.

As | soldered the last
connections and readied
my tape recorder, | con-
sidered the immense possi-
bilities. Suppose | eaves-
dropped on a bitter argu-
ment between Babe Ruth
and Plato? What if | re
ceived, live and direct from
Franz Schubert, the finish to
his Unfinished Symphony?

| might even hear the
confused cries of all the
souls lost in the Bermuda
Triangle, if the skip was
right. | would be able to

write a new book:
Diodes of the Dead!

Eavesdropping On Eternity
With A Crystal Radio!
And while it sold millions
from coast to coast, the
National Enquirer would
print excerpts and an inter-
view, and movie producers
would come to me in
parades of limousines.

Raudive recommends
taping for no more than 10



or 15 minutes at a time
because ‘“‘examination of
voices received may take
several hours.”

Turning on the recorder,
| felt my excitement
sharpen as | read that
“children and people with
a musically trained ear
have least difficulty in
following the voices;
military-trained radio
operators achieve a high
degree of accuracy, and,
for some unknown reason,
specialists of internal
medicine and Catholic
priests also seem to be able
to discern the voices with
relative success.”

I’'m no doctor or priest,
but | can play a harmonica
by ear. | was a Navy radio
operator, and now | hold
an Extra Class ham license.
And some of my friends
might argue that, at age 34,
I'm still a bit of the old
child. With qualifications
like these, | might not even
need a crystal radio to hear

Raudive’s “voices.”

The first 10-minute tap-
ing seemed to last forever.
| carefully straightened the
three-inch whip, tapped
the tiny TN914 diode and
imagined all types of con-
versations flowing smooth-
ly onto the tape. Ernest
Hemingway might even of-
fer from beyond to help me
write, if | —in this world —
would ghost his next novel.

Time at last to decode
the first offerings from in-
finity, the dialogues of the
dead, the jokes, the les-
sons, the exhortations from
eternity. | rewound the
tape and turned my ear ex-
pectantly to the first snaps,
crackles, and pops emanat-
ing from the loudspeaker.

Nothing. Absolutely
nothing but the electro-
magnetic void. Not even a
static crash or whisper.

Desperately, | rechecked
the wiring, rewound the
tape, tried new tapes and
methods one and two. But
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Fig. 1. Simple (too simple?) “voices of the dead” detector.

hour after hour, | heard
nothing except the steady
hissing of cheap cassettes
and periodic moans and
groans from the Sony's
worn gears. At one point,
the recorder stopped, as if
seized suddenly by an un-
seen power. But it was only
the batteries signaling that
they were dead.

Sadly, | cast from my
mind the outline for my
best-seller. | threw Dr.
Raudive’s book into the
pile to be sold soon at a
used book store. But be-
fore | pitched the ghost
detector into my junkbox, |
hooked it to a 100-foot
antenna and tried one

NEW MFJ Dual Tunable SSB/CW filter

more taping.

Voices poured forth in a
babble: news, weather,
sports, music. Just as | had
suspected, | had not found
the Bermuda Triangle, but
| had reinvented the crystal
radio.

The ghosts of the world
probably laughed when |
sat down at my typewriter
and confessed: “Writer
fails to communicate with
dead despite explicit in-
structions.” But ask me if |
care. The National Enquirer
probably will call me any-
way, and | think | hear a
movie producer’s limou-
sine pulling into my drive-
way right now ...

lets you zero in SSB/CW signal and notch out interfering signal at the

same time.
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Ham Radio’s
Most Versatile Filter
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MESHGNSAE EXHANCER fr
TUNABLE CWIBSHE FILTER

The MFJ-752 Signal Enhancer is a dual tunable

SSBICW active filter system that gives you signal
processing performance and flexibility that others
can't match.

For example, you can select the optimum Pri-
mary Filter mode for an SSB signal, zero in with
the frequency control and adjust the bandwidth
for best response. Then with the Auxiliary Filter
notch out an interfering heterodyne . . . or peak
the desired signal.

For CW, peak both Primary and Auxiliary Filters
for narrow bandwidth to give skirt selectivity that
others can’'t touch. Or use Auxiliary Filter to notch
out a nearby QS0.

The Primary Filter lets you peak, notch, low-
pass, or highpass signals with double tuned filter
for_extra steep skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidth down to 40 Hz.

Tune both Primary and Auxiliary Filters from

300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth to 70 db.

MFJ has solved problems that plague other
tunable filters to give you a constant output as a
bandwidth is varied. And a linear frequency con-
trol. And a notch filter that is tighter and smoother
for a more effective notch.

Works with any rig. Plugs into phone jack. 2
watts for speaker. Inputs for 2 rigs.

Switchable noise limiter for impulse noise;
trough clipper removes background noise.

Simulated stereo feature for CW lets ears and
brain reject QRM. Yet off frequency calls can be
heard.

Speaker and phone jacks. Speaker is disabled
by phones. OFF bypasses filter. 110 VAC or 9
to 18 VDC, 300 ma. 10x2x6 inches.

Every single unit is tested for performance and
inspected for quality. Solid American construction,
quality components.

1 Reader Service—see page 227

The MFJ-752 carries a full one year uncondi-
tional guarantee.

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a re-

fund (less shipping).
To order, simply call us toll free 800-647-1800

and charge it on your VISA or Master Charge or
mail us a check or money order for $79.95 plus

$3.00 for shipping/handling.
Don’t wait any longer to use Ham Radio’'s most

versatile filter. Order your MFJ Dual Tunable
SSB/ICW Filter at no obligation, today. ,.-ms2

MFJ ENTERPRISES, INC.

P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE .... 800-647-1800

For technical information, order/repair status, in
Miss., outside continental USA, call 601-323-5869.
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Building
an Economy Receiver

— junk box, here | come!

Broken radios and TVs are the mother lode for this project.

Tom McLaughlin WB4NEX
132 Bay Point Dr. NE
St. Petersburg FL 3374

—_2 T T
AL UMINUM
LHASSIS

Fig. 1. Isometric view of the 6-15 MHz receiver.
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Several years ago, | de-
cided that | needed a

good general-coverage
““‘communications’” re-
ceiver, one that had switch-
able bandwidth, CW filter,
i-f and rf gain controls, etc.
After looking for a while, |
bought a used tube-type
unit that would do every-
thing except tune itself . . .
ha.

| remember three or four
occasions when | tuned the
receiver to an AM broad-
cast station after warm-up,
only to return a couple of
hours later to find that the
beast had moved itself up
near the next station on the
dial. This, of course, was an
electronic and not a me-
chanical phenomenon and
afflicted all bands. |
worked on it for several
months, but never did
discover what was causing

the drifting.

After having been pro-
perly educated in general-
coverage receivers, | decid-
ed that | would look for
something cheaper, some-
thing that offered less
chance of getting burned. |
wanted a fairly sensitive
transistor unit, good selec-
tivity, bfo for receiving
SSB, and coverage of inter-
national shortwave and 20
and 40 meters; all this
should be for less than $30
or so. | looked for quite a
while. Obviously, | would
have to build one myself.

Then along came the
December, 1977, issue of
73, and in it was the article
“Build A Useful HF Re-
ceiver.” Essentially, that
was the basis of my re-
ceiver, although | have
greatly expanded and mod-



ified the circuit. My design
uses a 120 V ac supply, bfo,
adjustable i-f gain, and tun-
ing meter; it can be modi-
fied to suit any particular
need. The tuning range is
limited only by personal
preference and coil-
winding ability. Even
without going to extremes,
there is less than 100-cycle
drift after a twenty-minute
warm-up, and adjacent
channel rejection is good.
You may want to add more
tuned circuits in the rf sec-
tion to improve image re-
jection, but, for my pur-
poses, the circuit as shown
is more than adequate.

Most of the components
can be salvaged from bro-
ken radio and TV sets; the
whole setup is based on us-
ing readily available stuff
in order to keep the cost
down. For example, | used
the power transformer
from a 12” black and white
transistor TV | found in
someone’s garbage, the
main tuning capacitor
from an AM radio, some
transistors from the AFT
board out of a color TV,
and the tuning meter from
a smashed tape recorder. |
had some pieces of scrap
vectorboard which | used
to make the subassem-
blies. After they were all
working, | installed them in
the chassis.

Rf Section

An NPN rf transistor, Q1,
is used to isolate the anten-
na from the mixer stage;
the NE-2 bulb is added to
absorb any static dis-
charges from the antenna.
An FM trap and a 2 MHz
high-pass filter are used to
eliminate spurious signals.
| recommend using these
additions because of the
high gain provided by IC1.
Several high-power AM
and FM transmitters near-
by caused problems with-
out the filtering. C6 on the
FM trap should be adjusted
to null out any FM stations
coming through after the

receiver is working.
Rf chokes for the 2 MHz

filter can very easily be ob-
tained from a color TV;
loads of them are used in
the color circuitry. The
coding is like resistors’, ex-
cept that two or three dots
of color indicate the induc-
tance as follows:

green + blue = 56 uH
red + black + brown =
200 pH
vellow + violet + white
= 4.7 uH.

I-f and Audio Section

The mixer stage is a dual-
gate diode-protected
MOSFET, Q2, followed by
a Miller 8901-B 455 kHz i-f
transtormer. Oscillator in-
jection is provided by the
vfo which supplies about
Y2 to 1 volt rms. Although
the Miller 8901-B is sup-
posed to be followed di-
rectly by the 8902-B ampli-
fier module, | decided to
add a differential 1C i-f
amp, IC1, between the two
in order to improve the sen-

CHASSIS = BT TOM VIEW

C1

C2, C4

Q1, Q3, Q4, Q5

Q2
Q6
D1, D2

ZD1, ZD2

ZD3
ST
52
T1

Parts List

AM BCB variable capacitor, air dielectric; (a)
antenna section, 10-365 pF; (b) oscillator sec-
tion, 7-115 pF

variable capacitor, 5-50 pF (approximately) air
dielectric

variable capacitor, 1-7 pF (approximately), air
dielectric; use one rotor and one stator plate,
adjust spacing for desired tuning range.
ceramic trimmer capacitor, 8-50 pF, N750
ceramic trimmer capacitor, 5-25 pF, NPO
ceramic trimmer capacitor, 3-12 pF, NPO
CA3028A differential rf/i-f amp

MC1306P integrated audio amp/preamp

14 turns #22 enamel wire closewound on %"
diameter slug-tuned form, red slug; tap at 1%
turns from ground end

6 turns #22 enamel wire closewound on V2"
diameter slug-tuned form, red slug; tap at 1%
turns from ground end

31 turns #30 enamel wire closewound on 4"
diameter slug-tuned form, red slug

14 turns #30 enamel wire closewound on "
diameter slug tuned form, red slug

AM BCB tube-type radio oscillator coil

2N4124 silicon NPN rf transistor (or equivalent);
many types will work

40673 dual-gate MOSFET, gate protected

NPN power transistor, 10 Watts or more

1 Amp, 100 piv silicon rectifier diodes

8.2-volt, 1-Watt silicon zener diode

10.0-volt, 1-Watt silicon zener diode
three-pole, two-position slide switch

DPDT slide switch

power transformer, 120 V ac primary; 35 V ac,
S-Amp secondary, c-t. (can also use 24 V ac).

8901-B and 8902-B i-f units, 455 kHz, made by J. W. Miller Co., Los

Angeles.
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sitivity. This combination
works very well, and you
will find that the i-f gain is
so high that you will not be
able to use the unit with
the gain control set all the
way up. This is a tremen-
dous advantage in a cheap
receiver because you can
compensate for the losses
in the filters as well as for
weak signal strength due to

a lousy antenna.
Audio can be taken

directly from pin 7 of the
8902-B module, or it can be
taken from “pin 8 and run
through a product detector
for SSB and CW reception.
Note that the module as
supplied by Miller does not
have pin 8 connected. You
must remove the metal can
and use a tiny piece of wire
to connect pin 8 to the
anode of the built-in AM
detector. This is a very sim-
ple operation and does not
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require any particular skill.
After you have replaced
the metal shield, you are
ready to install the mod-
ule. If you choose not to
use a tuning meter, you
must ground pin 5 for dc
return, or the module will
not work.

Audio leads between the
detectors, AM-SSB switch,
52, and the audio preampy/-
amp, |C2, should be kept as
short as possible. The
audio IC also has an ex-
tremely high gain, which is
good for weak signals but
creates a bad feedback
problem if you don’t use a
small metal shield to
separate the input com-
ponents from the output
circuitry.

Vio

The local oscillator is a
two-stage setup consisting
of a grounded-base oscilla-

tor, Q5, which is capacitor-
coupled to a buffer ampli-
fier, Q4. The output is fed
to the mixer stage through
a low-pass harmonic filter
using two 270 pF capaci-
tors and an rf choke. Rf
chokes are not used to sup-
ply dc to the transistors;
the circuit works very well
without them and they
may cause oscillation on
two or more frequencies if
they are used in this man-
ner. Main tuning for the
oscillator is provided by a
parallel LC tank circuit us-
ing the oscillator section,
Clp, of a dual-ganged
variable capacitor from a
tube-type AM radio. The
larger capacity section of
this capacitor, C15, serves
as tuning for the tuned rf
tank circuit in the rf sec-
tion.

It is important to use all
the bypassing shown in the

diagram to keep rf out of
the power supply and to
keep audio from modulat-
ing the vfo. | had a good
bit of trouble with this, and
| finally eliminated all of it
with the .22 uF and 25 uF
capacitors in parallel
across the feedthrough
capacitor supplying dc to
the vfo board.

Bfo

Cood stability for side-
band reception is provided
by an NPN transistor in a
Colpitts configuration. The
oscillator coil, Lp, is from a
tube-type AM radio oscilla-
tor circuit, also. You will
have to pad this coil to get
it down to 455 kHz. Two
003 uF disc ceramic capac-
itors connected as shown
worked with the coil | used.
but these may have to be
altered slightly with other
coils. The location of the
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tap is not too critical
because an rf choke is used
here for dc feed. Once you
have the oscillator working
near 455 kHz, the bfo ad-
justment capacitor, C4,
should be set to its mid-
point and C5 should be ad-
justed so the oscillator fre-
quency is at the center of
the i-f bandpass. Then you
can adjust C4 at the front
panel for upper or lower

50.22 TWO METER DUAL QUAD

sideband.

Conclusion

Although this receiver is
not a project for a begin-
ner, it is really not com-
plicated. A 15 MHz scope
and a frequency counter
were available to help get
my unit working, but it is
possible to finish up using
only a high-Z voltmeter and
rf probe, a general-purpose

«SWISS QUAD . series »

rf generator, and a grid-dip
meter. You can use the re-
ceiver i-f and audio sec-
tions to tell what the other
stages are doing, so it's a
good idea to make those
sections first. Be sure to
use all the electrolytic ca-
pacitors shown so there is
no audio feedback through
the power supply. Note
that the stages are sepa-
rated from each other ei-

Multi Band Beam Super DX Series

THE 3F35DX BEAM IS FOR USE IN THE
10, 15 AND 20 METER AMATEUR BANDS.
THIS IS A HIGH PERFORMANCE BEAM
THAT MAKES USE OF A COMBINATION
OF PARALLEL-FEED, FULL SI1ZE INDi-
VIDUAL DRIVEN ELEMENTS FOR EACH
BAND. ALONG WITH THE USE OF HI-O
PARASITIC TRAPPED ELEMENTS. HIGH
POWER RATING 3KW AND EXCELLENT
VSWR ON EACH BAND,

WRITE OR CALL FOR PRICES AND

INFORMATION,

ANTENNA GAIN AND FRONT-TO-BACK RATIO ARE WELL IM-
PROVED WHEN TWO ELEMENTS ARE DRIVEN AT ONE TIME

WITH PHASE DIFFERENCE COMPARED TO A SINGLE DRIVEN
ELEMENT SUCH AS A CONVENTIONAL QUAD OR YAGI. THE

DEALER INQUIRIES WELCOME

JF350X MULTI BAND FIVE ELEMENT BEAM

ther by chassis placement or
aluminum shields, B
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The ST-5 Plus

— improvements on a favorite TU

Two easy additions to the ST-5 double its performance.

Dick Sander K5QY
110 Starlight Drive
Plano TX 75074

he ST-5 is a popular
radioteletype (RTTY)
terminal unit that has been
around for a long time. It

5T=5 UPDATE

has been otfered as a Kkit,
and many home brewers
have built it from scratch.
Unfortunately, | found that
QRM on the HF bands easi-
ly wiped out the print on
my ST-5. | made two mod-
ifications to improve its
performance. First, | added
a bandpass filter for 170 Hz
shift (I included a bypass

switch in case | wanted to
receive 850 Hz shift). The
170 Hz shift input filter is
directly from the ST-6 ter-
minal unit. Next, | added
an automatic threshold
detector which is described
in Ham Radio, November,
1973 (“Variable Shift RTTY
Terminal Unit,”” by K
Sueker W3VF). The im-

Fig. 1. Printed circuit board; (a) foil side; (b) component side.

proved performance from
these circuit modifications
justifies the effort required
to incorporate them.

To start. build the 170
Hz shift bandpass filter
and automatic threshold
detector on a printed cir-
cuit board. A printed cir-
cuit board for mounting
and wiring the modifica-
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tions is shown in Fig. 1. A
breadboard is fine if a
printed circuit board is not
desired. A schematic for
the bandpass filter is
shown in Fig. 2. The 22 mH
toroids are 88 mH toroids
with the parallel windings
in proper phase (sleeved
ends together).

After the detector-filter
board is complete, tune the
170 Hz shift bandpass
filter, and then wire the
automatic threshold cir-
cuit into the ST-5. Tuning
the 170 Hz shift input filter
is not critical. However, ad-
dition of a small capaci-
tance may be required to
correct the likely high-
frequency response of the
filter. On the printed,cir-
cuit board, extra holes are
used for trimmer capaci-
tors. Tune each toroid to
2195 kHz as follows:

1. Tune the first 22 mH

GROUND
QUTPUT
4

B
- 12 VvDC

+ 12 VDC
AF OUT

AF IN

GROUND

toroid, L1, to 2195 kHz with
the 0.15 uF, 0.056 uF, and
0.022 uF coupling capaci-
tors shorted to ground.

2. Tune the second 22 mH
toroid, L2, to 2195 kHz with
the 0.18 uF and second
0.022 uF coupling capaci-
tors shorted to ground.

3. Tune the third 22 mH
toroid to 2195 kHz with the
0.056 uF and 0.15 uF
capacitors.

4. Reinstall both 0.022 uF
coupling capacitors from
ground back to the proper
toroid.

5. Wire the 170 Hz shift
bandpass filter to the ST-5
input.

To wire the automatic

threshold detector into the
ST-5, make the following
changes and see Fig. 4:
1. Remove the 100k and
91k resistors and 0.068 uF
capacitor from existing cir-
cuit.
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of space keyed telemetry.
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Fig. 4. Basic ST-5 discriminator.

2. Reverse the 1N270
diodes, D5 and D6.

3. Wire the automatic
threshold detector into the
ST-5 at points A, B, C, and
D as shown in the sche-
matic diagrams.

4. Wire the 741 opera-
tional amplifier to +12
and —12 V dc.

5. If desired, a NORMAL/
REVERSE switch may be in-

stalled into the ST-5. See
Fig. 3.

There are no adjust-
ments required for the
automatic threshold cir-
cuit. After both circuits are
wired into the ST-5, you
will find tuning a RTTY sta-
tion is very easy and QRM
will not interfere with the
pictures you're trying to
copy. B
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Build a

$10 Digital Thermometer

Gary McClellan
2500 Harbor Bivd.
Fullerton CA 92634

ou may not realize it,

but a digital ther-
mometer may be very
useful around the home,
lab, and shack. Besides
using one to determine
how hot or cold it is out-
side, and checking out
cheap thermometers, you
can do far more! For exam-
ple, around the home, you
can use a thermometer to
check for heat loss (energy
waste) in furnace and hot
water heater insulation,
check refrigerators and
freezers for proper opera-
tion, and adjust the
temperature of your hot
water supply. Then, in the
lab, you can check your
home-brew circuitry for
hot spots that cut compo-
nent life, look at temper-
ature rise in electrolytics

Here’s an assembled digital thermometer. It gives good
accuracy at a very low cost.
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— hundreds of uses

and power transformers,
and then adjust other ther-
mostats or temperature
controllers for proper
operation. In the shack,
use one to check crystal
ovens, check rf power tran-
sistors to see if more heat
sinking is needed, and so
on. Or, how about using a
thermometer to monitor
the heat sink temperature
on your transmitter finals
to prevent damage. This
could sure cut down on
those long QSOs! If you
can’t think up more or bet-
ter ideas for a digital ther-
mometer by now, you dis-
appoint me! Let’s see what
you can do.

The digital thermometer
circuit presented here is a
low-cost unit, costing
around $10 to build, yet it
works well and will
measure temperature from
0°C to 100°C with an ac-
curacy of £1°C. This unit

is really a companion to
our model 101 DVM kit or
MC-1405 DVM.* It puts out
a dc voltage which is equal
to the temperature in
degrees centigrade. You
may also use a 0-to-1-volt
analog meter, or any digi-
tal multimeter if you wish.
Calibration is fairly easy,
too, and | have found a
way to make it easier!
There will be more on this,
later.

The temperature limits
of a thermometer are im-
portant, too. This one
measures from 0°C to
100°C, or from the freezing
point of water at sea level
to the boiling point of
water under the same con-
ditions. You can measure
temperatures slightly out-
side of this range at
reduced accuracy. For ex-
ample, | have a ther-
mometer that is in calibra-
tion at 0°C. | dunked the
probe into a —55°C
temperature bath and the
thermometer was 5 de-
grees off. | checked cali-
bration at +125°C and
calibration was off only 2
degrees! So that shows
how far you can go. The
sensor in this unit is a
silicon diode, and the two
temperature extremes are
the maximum ratings of the
diodes.

**"DVMs Get Simpler and
Simpler,” Gary McClellan, 73
Magazine, February, 1977.

Fig. 1 shows a simplified
schematic of the thermom-
eter module. This unit is
based on the fact that
silicon diodes have the
property of the junction
voltage changing linearly
with temperature. Actual-
ly, most solid-state devices
have some sort of voltage
change with temperature.
In this case, a cheap
1N4148 diode will change
2.2 mV per degree cen-
tigrade. So all we have
to do is bias the diode in
the conducting mode, then
amplify the signal and ad-
just it for a reading in
degrees centigrade. A pre-
cision, dual-tracking power
supply of =12 volts com-
pletes this circuit, and
assures excellent long-term
accuracy.

You should be aware
that there are other
methods of sensing tem-
perature, but none offer
the combination of ac-
curacy and low cost. For
example, there is the
thermistor sensor. Lots of
thermometer construction
articles using thermistors
have appeared in other
magazines, but thermistors

s FULL SCALE CAL

ouT

VOLTAGE
DROP

Fig. 1. Simplified schematic
diagram of thermometer.
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Fig. 2. PC board layout.

in the proper resistance
ranges are usually hard to
get and must be special
ordered. Also, if you step
on it or destroy it in some
way, you must order an-
other one and wait, wait,

wait by the mailbox. Then
you must recalibrate your

box for the new thermistor.
With my unit, if you break
the diode, a new one costs
only pennies and is readily
available. You still have to
calibrate your module, but
a new sensor is easy to get.
That’s a big reason why |
use diodes. | have acci-
dentally broken sensors of
both types, and | would
much rather break a diode
any day! Another type of
sensor is the thermocou-
ple. This is the original
electronic sensor, and I'm
sure most old-time people
in the temperature mea-
surement field will doff
their hats at the mention of
the word. This is just two
pieces of wire (made of dif-
ferent materials) clipped
together at one end. Ther-
mocouples have the ad-
vantage of being able to
measure a wide range of
temperatures, and also they
are interchangeable with-

out recalibration on a ther-
mometer. One of the most
popular thermocouples,
the type K, or copper-
constantin wire, has a
temperature range of
—270° to over +600°C!

Quite a difference from
that diode. But thermo-
couple thermometers are
much harder to build, and
thus cost more. There are a
good many $300 boxes out
there on the market. So, by

Underside of the thermometer circuit board.

now, you can see why | am
using that diode as a sen-
sor, and perhaps ap-
preciate how it relates to
the other sensors.

Construction of this proj-
ect is easy. A full-size
printed circuit layout is
given to aid you (Fig. 2).
Simply duplicate the
board, drill it, and stuff it
with the parts, an easy two-
evening project. The com-
plete schematic diagram is
shown in Fig. 3.

After you have the
board, you will want to
scrounge the parts. Good
sources for IC3 might in-
clude 73 advertisers.
Another place is Active
Electronics, PO Box 1035,
Framingham MA 01701.

They have had them for 29
cents each plus postage.
It’s the same deal with the
op amps. They do have a
$10 minimum order, but
their prices on the 78L12
regulator is tops as | write
this, so you may have to
combine several projects’
worth of parts to place an
order. One very important
thing: Do not use re-tested
junk parts in this project. If
you do, it probably won't
stay in calibration. A word
to the wise is sufficient.
The next problem parts are
the pots. | used surplus
Beckman Instruments type
89PR10K for the 10k pot,
and a Beckman type
89PR100K pot for the 100k
unit. These are available
from Beckman distribu-
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Fig. 3. Schematic diagram of Model 101-3 digital thermometer.
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Fig. 4. Component layout. Don't forget the jumper!

tors, such as Fisher-
Brownell here on the West
Coast and others. They
cost about $1 each. If you
can’t find these pots, drop
me a line. They are the
3/4-inch long rectangular,
cermet units. Others will
work, however.

The next step is ob-
vious—build it! Just follow
the Fig. 4 illustration and
you will have no problems.
After you are done, attach
leads for the output, and
connect the transformer.
Then do the usual checks
for wiring errors, etc.

The sensor deserves
special comment. It is just
a diode on the end of a
2-foot piece of wire. For
best results, get Teflon®
hookup wire. Number 24
stranded wire with Teflon
will do fine. You could use
a short length of speaker
wire here, but this type of
wire has insulation that

softens considerably at
100°C. Try not to use
it—especially if you plan
to do a lot of 100° measur-
ing! Fig. 5 shows the
details. There are several
ways to construct the
probe. A good universal
probe can be made as
shown by first slipping a
3-inch piece of Teflon tub-
ing over the wires as a han-
dle, then forming the diode
leads and attaching them
to the other leads. It might
help to punch several holes
along the edge of the tub-
ing for the next step. Epoxy
doesn’t stick too well to
Teflon. Finish up the
general purpose probe by
dipping it into epoxy.
Cover up the end of the
tube and let the epoxy set.
You can make a special
probe, such as for at-
taching to heat sinks, etc.,
by obtaining a small crimp-
on lug from an auto parts

This is a shot of the universal sensor probe. Try not to use
as much epoxy over the diode as | did; the excess epoxy
slows down response time.
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store. Epoxy the diode and
wires inside the lug (in-
sulate so they don’t touch
it) and you are all set,

After you finish with the
wiring, plug in the trans-
former, and check the
voltages on pins 7 and 4 of
IC1. They should be plus
and minus 12 volts respec-
tively. Then measure the
voltage across the input
terminals. It should be
around 0.5 to 0.6 volts. If
not, reverse the input leads
and recheck. If it is still not
right, the sensor is bad.

Finish up with the cali-
bration. First, prepare a

fa)
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dish of cracked ice, and
then return it to the freezer
until needed. Also, heat up
a pan of water until it boils.
Turn your attention to the
module and put your volt-
meter between ground and
pin 3 on IC1. Adjust R3
(zero) for a reading of 0.510
volts. The sensor should be
at room temperature right
now. Then connect your
voltmeter to the output
leads and adjust R6 (FS) for
about 25°C or whatever
the current room temper-
ature is. These adjustments
will put your thermometer
in the ball park, Get out the
cracked ice and place it
within easy reach of the
boiling water. Plunge the
sensor into the ice and ad-
just R3 (zero) for 000 on the
1- or 2-volt scale of your
meter. Then transfer the
sensor to the boiling water,
wait a minute until the
meter settles down, and ad-
just R6 (FS) for a reading of
1000. Return the sensor to
the ice, wait a minute for
things to cool down, and
readjust R3. Repeat with
the boiling water and R6.
For best results, do these
steps at least 5 times. If

LEADS

Fig. 5. Thermometer probe construction details: (a) general
purpose, (b) mountable probe for heat sinks, etc.

Top view of the completed thermometer option. All that’s
needed is a digital voltmeter for operation.



you do, you will be within a
few degrees of the correct
temperature. For even bet-
ter accuracy, use a well-
calibrated commercial dig-
ital thermometer to com-
pare with your thermome-
ter.

Using your new ther-
mometer is a snap! Simply
touch the probe to the sur-
face you want to measure.
Then wait a minute or so
for the temperature read-
ing on your voltmeter to

stabilize (always use the 1-
or 2-volt scale) and note the
reading. Your meter will
show, if it is digital, degrees
and tenths of degrees. So
390 on the meter is 39.0°C,
1001 is 100.1°C, and so on.

Now that you have a
thermometer, why not
think up some more uses
for it and let all of us know
about it! How about solar
heating applications? More
ham radio applications,
etc.?/l

Parts List
C1, C2 0.1 uF, disc capacitor
C3, C4 200-470 uF, 25 V electrolytic capacitor
D1 1N4148 diode
D2, D3 1N4002-1N4007 diodes (1 Amp)
IC1,1C2 LM741CN Op Amp (mini-DIP)
IC3 Fairchild-type 78L12, 100 mA voltage regulator
o) 2N3905 PNP silicon transistor
R1 15k
R2 100k
R3 10k, 10-turn pot
R4, 7-9 10k
R5 33k
R6 100k, 10-turn pot
T1 117112 V ac, 200 mA wall plug transformer
Misc: Model 101-3 PC board, 16 Molex® pins, hookup wire

DX
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kHz at 1500Z is a good place to
snag a few new ones. As with
any net, listen until you under-
stand the correct call-in pro-
cedure.

Congratulations to the new
officers of the lowa DX Associ-
ation. Doug Byal WOSML is the
president. Gary Letchford
KOLUZ is VP, and Fred Benson
KOAT is the secretary/
treasurer. If you would like to
join up, drop Fred a note in
Cedar Rapids.

CO2FA notes that it takes
four IRCs and 1¢ from his own
pocket to purchase one air mail
stamp. This is another case
where one Yankee dollar is bet-
ter for all concerned.

Often stations are heard
signing /4U, and many have
been wondering what exactly
they count for in regard to
DXCC. You can get DXCC credit
for their actual location, and it
helps if the QSL shows the ex-
act QTH. This is straightfor-
ward, but sometimes confus-
ing.

If you work any stations sign-
ing EI8H/, it will be a pirate.
ElI8H is for real, but someone
has been using his call portable
from such locations as PY@,
GU, HV1, etc. All are phonies.

WA3HUP has been reported
as having some VUZ2ANI/
VU7ANI logs on hand. If you
need a card, you might drop
Mary Ann a line to see if she
can help out. She has long been
one of the top QSL managers
around.

Jerry McManus, who
operated 4W1GM back in 1975,
says he received verbal permis-
sion to operate, but since that
official was later assassinated,
he is somewhat reluctant to try.
Jerry feels that any present
4W1 operation would be open
to question. Work 'em first, etc.

KSYY became seriously ill
upon his return from Africa,
and the QSL chore was delayed
for a while. Remember this, if
your card seems late in arriv-
ing.

During his VS6HK operation
last September, W6GMJE took a
side trip and operated CR9AJ.
These QSLs will be sent out
automatically via the bureaus,
so don’'t bother QSLing CR9AJ
for contacts on September
20/21.

Tuvalu has been assigned
the prefix block T2A to T2Z
VR8O will now be signing T20.

If you still need a QSL for the
last operation from Heard
Island, VKOHM, in 1970, try
W7PHO. Bill has all the logs.

4L0 calls are Russians
operating north of the Arctic
Circle.

Although the U.S. Callbook
shows only about 20,000 JAs
licensed, JARL figures show
the total to be 359,005 as of last
August. The discrepancy stems
from the fact that, due to
language problems, the Call-
book must depend on in-
dividual Japanese amateurs to
advise them of their QTHs.

At the IARU Region lll meet-
ing in Bangkok last October,
VSBAW noted that there were
some 350 Hong Kong Chinese
waiting to take the writien por-
tion of the amateur exam in
December and that many more
waiting for the next opportuni-
ty. Look for an influx of VSés if
everybody passes.

Speaking of the IARU Region
Il meeting, Fred Laun HS1ASD
reports that there was a good
turnout and lots of support for
WARC '79.

The People's Republic of
China responded to an invita-
tion to attend the Region lli
conference by stating that
since amateur radio activities
had not yet been restored, it

would be difficult to send an
observer. Read into that any-
thing you wish. If Clipperton,
Iraqg, Somalia, and Bouvet, then
why not China?

3F75 prefixes are being used
by Panama stations through
February 3, 1979, to celebrate
the 75th anniversary of Pan-
ama's independence. HP1KC
will sign 3F75KC, etc.

Jacky F6BBJ apparently ran
into difficulties with his
planned Abu Ail operation. But
those in the know stay alert.
You never can tell what the day
will bring.

Speaking of staying alert, the
ltalians are hinting at big do-
ings from ZA (Albania).

Apparently, lack of interest
and some confusion over the
new callsigns has caused the
KS6 QSL bureau to fold. Local
advice out of Samoa suggests
you QSL direct wherever possi-
ble.

Several PY stations were
planning a PY®@ swing during
December or early January,
covering Fernando de Noronha,
Rocas Atoll, St. Peter, and St.
Paul. Rocas Atoll has a new
autonomous administration
and the PYs feel it should count
as a new one. No doubt there
will be more on this later.

4LOKR was a special call to
mark the 350th anniversary of
the city of Krasnoyarsk in cen-
tral Siberia. QSL to UKDAAB.

Speaking of Siberia,
UKSAAN has up a five over five
on ten meters spaced ten
meters apart on top of a 14
story building. UK9AAN is at
the Ural Polytechnic Institute in
Chelyabinsk.

The great New England
Schrodfest attracted Father
Moran 9N1MM along with
PY1RO, to tell about the recent
St. Peter and St. Paul opera-
tion, and well-known DXer Don
Riebbhoff.

If you worked FH8DK and he
said to QSL via WABBJS, forget
it. Herb says he is the QSL
manager for no one.

Although K50VC, subject of

our December DX Profile, was
recently mentioned in a Per-
sonal Communications Foun-
dation advertisement as having
TVI problems, Lenny wants it
known that everything is
serene in Arkansas. The TVI
problems were in New York
when Lenny was W20VC, and
are now just a bad memory.

Many Pacific Ocean stations
can be found on one or more of
the nightly Pacific DX nets.
P29JS invites stateside check-
ins on 14222 from 0600Z.
ZL1ADI holds forth on 14285
from 0530Z, and N2KW MCs the
East-West Net on 14247 from
0430Z.

The new address for any
future DX activity by VE3FXT is
George Collins, Box 89,
Lynden, Ontario LOR 170,
Canada. Arrangements have
been made to have the mail col-
lected from the box daily and
the QSLs processed. George
also notes that his February,
1978, activity from H5
(Bophuthatswana) was actually
from Thaba Nchu in the
southern province of that coun-
try. Many feel that the present
DXCC criteria will make this a
separate country from the
north province.

The sunspot count coun-
tinues to climb beyond expec-
tations. Many of those predict-
ing an early doom for cycle 21
now say that it may prove to be
one of the best ever. The real
truth probably lies somewhere
in between.

Larry LeKashman W9IOP,
one of the founders of the CQ
WW DX test, passed away re-
cently, and the 1978 CQ WW
test was dedicated to his
memaory.

The FT-101 that was shipped
to YI1BGD by the Northern
California DX Foundation is
still being held by the
SWISSAIR office there in
Baghdad, with delivery efforts
going to no avail. The airline
wants $250.00 to ship it back,

Continued on page 127
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Robert F. Cann W4GBB
1606 Lochwood Dr.
Richmond VA 23233

CB to 10

— part XVI: a CW conversion

Change one crystal and work the world legally with 5 Watts.

With three years of
operating 10 meter
QRP using converted CB
rigs behind me, | decided

to look for ways to monitor
band openings by taking

advantage of the CW
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beacons around the world. which | wanted incor-
At the same time, 10 meter porated into the finished
CW sounded like a lot of product:
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Fig. 1. Block diagram of phase-locked loop circuitry in the Sharp CB-800A with frequen-
cies indicated for 10 meter coverage.
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2. CW transmit capabilities

on both General and
Ch. fo fvco =-n
1 28.050 39.325 1.28
2 28.060 39.335 1.29
3 28.070 39.345 1.30
4 28.090 39.365 1.32
5 28.100 39.375 1.33
6 28.110 39385 1.34
[ 28.120 39.395 1.35
8 28.140 39.415 137
9 28.150 39.425 1.38
10 28.160 39.435 1589
1 28.170 39.445 1.40
12 28.190 39.465 1.42
13 28.200 39.475 1.43
14 28.210 39.485 1.44
15 28.220 39.495 1.45
16 28.240 39.515 1.47
17 28.250 39.525 1.48
18 28.260 39535 1.49
19 28.270 39545 1.50
20 28.290 39.565 1.92
21 28.300 39575 1.53
22 28.310 39.585 1.54
23 28.340 39.615 1.57
Table 1. fo + 11.275 =

f‘-"Cﬂ; fy-cg — 38.045 = n.
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Fig. 2. Sidetone oscillator circuit. Transistors can be any
general-purpose audio types. The .05 uF capacitors may be

changed to vary the tone.

Novice frequencies;

3. QRP operation of 5
Watts or less; and

4, price range between $30
and $40.

After researching the
market, | decided on the
Sharp model CB-800A
phase-locked loop AM
transceiver, which was
readily available in my
area for a price well under
forty dollars.

An examination of the
service manual for the CB-
800A indicated that |
would be able to meet the
above goals. The frequen-
cy coverage | decided
upon is shown in Table 1
with the beacon frequen-
cies and identifications
listed below:

Ch. 9 28150 WATEOB

Ch.10 28.160 PY1CK
Ch. 11 28170 ZL2MHF
Ch.12 28.190 3B8MS
Ch.12 28190 DLOICI
Ch.13 28.200 JA1GY
Ch.14 28.210 N4RD
Ch.15 28.220 GB3CX

The first step in the con-
version is to review the PLL
frequency generation as
shown in Fig. 1. As can be
seen, the vco stage is the
heart of the unit. In the
original circuit, a vco fre-
quency of 38.240 MHz was
mixed with a received fre-
quency of 26.965 MHz (Ch.
1) to produce a first i-f fre-
guency of 11.275 MHz.

In the transmit mode,
the vco output was mixed
with an 11.275-MHz crystal
oscillator to produce the
26.965-MHz transmit signal
for channel 1. From this in-
formation, we can gener-
ate a formula to determine

the vco frequency to
enable us to transmit and
receive on 28.050 MHz for
channel 1. Thus, fo + fi-f
— fvcu, where fn is the
operating frequency and
fi-f is the frequency of the
first i-f. With an operating
frequency of 28.050 MHz
for channel 1, the vco fre-
quency must be changed
to 39.325 MHz. It is very
important, when convert-
ing @ PLL circuit, that the
original division factor for
the programmable divider
be maintained. As can be
seen in Fig. 1, the division
factor for channel 1 is 1.28.
By changing the frequency
of the original 36.960 MHz
crystal (X2), we can do this.
ThUS, fVCﬂ —= 428 =
38.045 MHz, the new fre-
quency of X2.

With the new 38.045
MHz installed, perform the
following steps to align the
PLL circuit:

1. Place the channel
selector switch to channel
12.

2. Connect an rf volt-
meter to C220 at the out-
put of Q206, and tune T203
for maximum output at
38.045 MHz.

3. Disconnect the rf
voltmeter.

4. Connect a frequency
counter to TP206 at the
output of the wvco tran-
sistor, Q203, and tune T201
for 39.465 MHz.

5. Disconnect the fre-
quency counter.

6. Connect an rf volt-
meter to TP2 at the output
of the vco buffer transistor,
Q202, and tune T202 for
maximum output at 39.465

MHz.
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Fig. 3. 455-kHz bfo circuit.

7. Disconnect the rf
voltmeter.

8. Connect a frequency
counter to pin 15 of 1C203,
and verify the existence of
a1.42-MHz input signal.

9. Disconnect the fre-
quency counter.

10. Measure the dc
voltage at TP206. A voltage
of approximately + 2.7 in-
dicates that the PLL circuit
is locked. Zero indicates an
unlocked condition.

This completes the PLL
alignment. The receiver cir-
cuit alignment is as follows:

1. With the channel
selector switch in the chan-
nel 12 position, connect a
28.190-MHz signal to the
antenna jack.

2. Tune transformers T1,
T2, and T3 for maximum
S-meter indication.

3. Disconnect the signal
generator.

This completes the
receiver alignment. The
transmitter alignment is as
follows:

1. Connect a 50-Ohm
dummy load to the anten-
na jack.

2. With the channel
selector switch still in the
channel 12 position, key
the transmitter and tune
T302, T303, T304, L302, and
L303 for maximum rf out-
put.

3. With a frequency
counter, verify that the
transmitted frequency is
28.190 MHz.

This completes the trans-
mitter alignment, and you
are now ready to make the
necessary modifications
for CW operation. The first
step is to establish a
method for keying the
transmitter. This is ac-

complished by disconnect-
ing the wiring to the ex-
isting PA switch located on
the squelch control. Use
this switch to energize the
T-R relay in the CW mode.
Unground the emitter re-
sistor of Q303, the first rf
amplifier in the transmit-
ter, and connect it to the
now-unused PA speaker
jack. This will be the keyer
connection. One word of
caution: The ground side of
the PA speaker jack is con-
nected to the chassis. Be-
fore making any connec-
tions to the jack, break the
connection to the chassis
and connect the ground
side of the jack to the cir-
cuit board ground.

The sidetone oscillator
circuit shown in Fig. 2 and
the receiver bfo circuit
shown in Fig. 3 work very
well and are small enough
to fit inside the rig with no
external mounting neces-
sary. The output of the bfo
circuit is high enough so
that no direct connection
to the receiver i-f is
necessary. | simply posi-
tioned the wire from the
bfo output across IC1, the
receiver i-f «circuit.
Remember that in both the
sidetone oscillator and the
bfo circuit, ground connec-
tions are to the circuit
board ground and not to
the chassis ground.

Whether you decide to
use the rig as a beacon
monitor or a QRP rig, you
will find it very enjoyable. |
have had many contacts
with it and all with good
reports of CW quality.

So trade in your mic fora
key and have fun on 10
meter CWIIR
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Try a little KISS

—vyou'll love it

Reliable portable power has been right under your nose.

J. Tom Badgett KEAO
400 Albemarle St.
Bluefield WV 24701

Imost as familiar in

hamdom as Murphy
and his laws is the KISS for-
mula: Keep It Simple,
Stupid. When general con-
siderations are at stake,
most of us believe in KISS.
It is when we pursue solu-
tions to personal problems
that we frequently lose
sight of the fact that
“simple” usually is best.
Here’s a case with some

general and specific
lessons which may be of
value.

| blew my bank account
recently for an ultracom-
pact cassette recorder with
the ruggedness and fre-
quency response | need as
a writer. The Sony TC-150
worked beautifully from
the beginning, but the
carbon-zinc AA-cells didn‘t
last through even the first
interview. The company
wanted nearly $50 for
rechargeable batteries and
an automobile adapter, so
| decided | might do some-

thing cheaper.

| solved the automobile
converter problem first.
The circuit in Fig. 1 reduces
the vehicle’s 12 volts to the
six volts my recorder
needs, gives excellent
voltage regulation, smoothes
out spikes and hash which
might be generated by the
electrical system, and pro-
vides recorder protection
in the event of failure of
any of the converter com-
ponents. With junk-box
parts, the total cost was
around two dollars.

The circuit is a fairly

Here’s some of the equipment | regularly power from a six-volt lantern battery. The
keyer [left) is a Ten-Tec KR-1 paddle assembly with an Accu-keyer squeezed inside. My
tape recorder is in the center, and on the right is a compact strobe | strap to my bicycle
luggage carrier when I'm caught out after dark.
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common one, using a zener
diode to control a pass
transistor. One of the three-
terminal regulators prob-
ably would handle all the
current of most recorders
or similar devices and
would be simpler still. As
shown, the circuit draws
about 12 mA with no load
across C-D, so, if | forget to
unplug the unit from my
car’s cigarette lighter,
there’s no real harm done.

Naturally | was con-
cerned about the safety of
my $200 tape recorder, so,
once | got the converter
functioning, | shorted and
opened leads while mon-
itoring output voltage.
Nothing | did produced ex-
cessive voltage at C-D. |
had first experimented
with a simple zener-resistor
regulator, but found that
such a circuit could deliver
12 volts to my six-volt
recorder if the zener
opened. With this circuit,
an open zener simply will
stop conduction through
Q1. A shorted zener drops
the output voltage to zero
(and might blow a fuse in
your car’s electrical
system). Should R1 short,
the output voltage will rise
a few tenths of a volt and
probably cause excessive
current to flow through
VR1, but still no harm is
done to the recorder. A
short across any of the ter-
minals of Q1 produces a
slight rise in output volt-
age, but less than a one-
volt increase was ob-
served. Apparently the cir-
cuit is a safe one.

Obviously, it took some
experimentation and
breadboarding to get this
circuit “perfected.” Guys
with more design ex-
perience could come up
with a better circuit a lot
quicker. But when | let
KI1SS take over and studied
the problem somewhat
more objectively, | found
another solution—one
which made all that ex-
perimentation and design
obsolete.

Even with the converter,
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Fig. 1. Dc-to-dc converter.

| hadn’t addressed the real
problem: How can | have
long-lasting battery power
to record extensive inter-
views? Frequently | want to
interview people outside,
moving from room to
room, or in an office situa-
tion where access to the
mains 1sn’t easy.

| checked several in-
dustrial and specialty bat-
tery suppliers for a re-
chargeable AA-cell which
could deliver more than
the 500 milliampere hours
so commonly available.
Apparently that’s the
largest AA-cell made and
four of those will run my
recorder less than three
hours. It isn’t unusual for
my machine to run eight
hours or more some days.
Besides, these cells take
anywhere from 5 to 12
hours to recharge, time |
sometimes don’t have in
my business.

My recorder has an ex-
ternal dc input jack. | was
using it with the ac con-
verter in my office one day
when the light dawned. |
almost always carry the
recorder in a small brief-
case, so why must the
power be self-contained? |
found a plug to match the
machine’s dc input ter-
minal and hooked itup to a
six-volt lantern battery. |
had found the (almost)
ultimate long-life portable

power supply.
These batteries are rated

for about five Ampere-

over 30 hours of con-
tinuous use from each bat-
tery at a cost of less than
two dollars. Since | was
carrying the battery any-
way, | no longer needed
the automobile converter |
had worked so hard to
design.

Then other benefits be-
came evident. This lantern
battery with its power plug
became a very useful bench
supply. Cautiously at
first, then with an increas-
ingly cavalier approach, |
began using the six-volt
battery to power my five-
volt circuits. | haven’t
found anything that
couldn’t take the slightly
higher voltage with no
harm. It is especially suited
to power CMOS devices
with their low power drain
and wide voltage ratings.

I've improved the sys-
tem now. | replaced the
original dry battery with
one of the new Gould re-
chargeables. With ac
charger, interchangeable
screw terminals, and spring
contacts, the battery costs
around $20, but it is worth
it. Now when | build up a

This tiny power plug attaches to lots of my ham equipment
these days. Remember when wiring up one of these that
the positive side is the outside of the barrel and the center

conductor carries the negative current.

new project, | automatical-
ly install one of the little
chassis-mount power plugs
so common on tape record-
ers. They're available from
Radio Shack and others for
about four bits. They have
an extra contact, so the in-

ternal supply (if one is in-
stalled) is disconnected
when the external plug is
inserted. Even with heavy
recorder use and multiple
uses around the shack, my
six-volt rechargeable only
has to be charged about

A close look at the chassis-mount jack that’s going on more and more of my projects.
Note the spring-type switch that can be used to disconnect an internal power supply.
These jacks come with .085” or .097"" diameter center posts. Most recorders use the
smaller one, but |'ve found that some of the mating plugs can interface with either size.
For some applications, you may have to isolate this jack from ground because the ground
side is the positive side; the center post carries the negative current.

hours. My tape recorder
draws 150 mA during play-
back and record and 300
mA with the motor stalled
after rewind, a short-term
condition. | was getting
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every three weeks.

Now I'm a lantern bat-
tery convert. | don’t see
how any ham shack can get
along without one. If you
shop the discount houses,
you can pick up the nonre-
chargeable version for a
couple of bucks and you're
buying a lot of power for
your money.

But for heavy use, |
recommend the recharge-
able battery as a better
buy. Mine lasts so long I've
given up using my ac con-
verter altogether. In fact, |
even use the battery with
my recorder when I'm
loading and dumping pro-
grams from my home com-
puter.

Hardly a day goes by
when | don't find some
useful purpose for the six-
volt lantern battery, and
that always reminds me of
the time | wasted solving
The ultimate in portable power: a six-volt, five Ampere-hour rechargeable battery. It my portable power prob-
comes with ac charger and interchangeable terminals for around $20. lem until | KISSed it. B
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Now

you have a friend
in the business!

Planning to purchase a new Transceiver?
or a new Amplifier —
or an Antenna?

Talk it over with your friends at Clegg!

Shopping for Price?
Looking for Reliable Service?
Want Professional Advice?

Your friends at Clegg offer all this, and more!

We want to be your Friend. Let us prove it! Call us today using our new departmentalized telephone system.

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Park East

Lancaster, PA 17601

ORDERS AND QUOTES: TOLL FREE 1-800-233-02350
SERVICE DEPARTMENT: TOLL FREE 1-800-233-0337
ENGINEERING, PURCHASING, ADMINISTRATION

AND ACCOUNTING: 1-717-299-7221
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Autotrak 11

— chase OSCAR with ease

With automated antennas, the OSCARs are at your doorstep.
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David J. Brown W9CGI

RR 35, Box 39

Noblesville IN 4606()

As a follow-up to my
original article on
Autotrak (73 Magazine,
July, 1977), this article
will reflect what a year’s
change in overall use, my
continued system develop-
ment, and a lot of reading
have done for the original
system, “"Had | only known
then...” seems to be an
adequate phrase because
the new system is as dif-
ferent from the old as night
and day are from one
another.

The Autotrak |l system
performs the same chore
of aiming celestial-type
antennas (EIFAz mounting)
to chase such things as the
moon or OSCAR, but does
so with some vast improve-
ments over the old system.
Some of these are:

1. The BCD entry system
from the antennas no
longer needs the BCD
or gray-code-encoded
“wheels” of the Autotrack
|, and, therefore, is easier
to set up and adjust. It
uses, instead, the 500-Ohm
pot found in nearly all
commercial rotators sold
today—no BCD wheels
and no extra control or
sense wires!

2. The system has good
resolution (crystal time-
base) and is very tempera-
ture stable, as all systems
electronics are indoors at a
relatively constant temper-
ature, as opposed to those
which are outdoors at the
antenna end.

3. There is a large reduc-
tion in hardware, especially
if you leave off the ““frills”
of Fig. 5. If you don’t want
the automatic feature, but
do want accurate setting
(BCD switches) and digital
readout (7-segment LEDs),

the circuit becomes even
easier by eliminating most
of Fig. 6.

4. My sincere thanks and
credit are due to W6URH
and his article in the
November, 1977, issue of
Ham Radio magazine. The
article was on a digital
locked receiver, but the
counter scheme really got
me thinking about its use in
my Autotrak system. If you
compare the two articles,
you will no doubt see the
striking similarities.

5. There was one major
system fault which held up
improvement until now. If
you use any kind of pulse
counting (ratchet wheel
and microswitch at the
antenna, etc.) system, the
whole thing comes apart
when you get to the
counter part. If a ratchet
were used, what would
happen when you returned
days later and turned
power on? A memory,
perhaps?—no, because of
cost and constant power
drain. Add that to a 90:1
change in elevation, or
360:1 change in azimuth,
and vco’s seem ruled out,
too. But, in truth, they are
not. You only have to use
them properly, and the
ratios suddenly become far
less.

6. Finally, an idea | used
in an earlier device to
make a highly versatile
tachometer circuit and a
method used when count-
ing low frequencies struck
home. If you choose a
good stable timebase of
the right frequency as the
“counts,” or degrees, and
allow the count gate time
(period) to vary, a whole
new picture develops. |
have done just that on
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Autotrak Il. The timebase
is a crystal-derived 20 kHz,
or 1 pulse per 50 us. By
making the window the
right width, the right count
OCCUTS.

7. Further, | do run vco’s
for both elevation and
azimuth. The 566 IC can
easily change frequency
2:1 on the modulation in-
put pin alone. By choosing
the right frequency for the
vco clocks and gating
properly, 2:1 windows are
formed which count just
what you need for proper
readout. The count is never
zero. (I'll cover that better
further into the article, but,
for now, just be advised
that that solves all my
linearity and VLF-vco prob-
lems.)

Since a counter scheme
started the whole ball roll-
ing, that seems to be the
logical place to begin my
system explanation. If you
consider just U171, U12, and
U13, or U14 and U15 with
the gating of U16, you have
very simple 3- and 2-digit
frequency counters, re-
spectively. U16 is the
count gate, and, for the
moment, | will consider on-
ly up counting as you are
used to seeing in frequency
counters (U16b and c). As |
mentioned, the same 20
kHz timebase frequency is
applied to both the azi-
muth 3-digit and elevation

2-digit counters through
U16. This is true in both up
and down counting, The
count gate window is
formed by the externally
generated frequency, much
the same as period counting
In a period/frequency
counter is. lgnore the
preload lines with SWs con-
nected to them and the load
lines” pin 11 for the
moment. You have then a
simple up counter that
“reads” X number of 20
kHz pulses depending on
the window period, which
depends on the vco fre-
quency, which in turn
depends on the antenna
position and 500-Ohm
rotor pot.

The generation of timing
| will cover in detail in dis-
cussing Fig. 3, so, for now,
I’ll just give a sequence,
The gates produce a count
period, then a strobe peri-
od, then a reset period,
and, last, an unused period
(x). The entire sequence is
repeated over and over.
The period of each window
and the overall sample
period is determined by
the particular controlling
vco. As an example, look
over Table 1, and note that
the elevation vco runs at
100 Hz for 00 degrees and
50 Hz for 100 degrees. In
order not to have the vco
ever have to go to a zero
frequency, | decided to
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have it go from 100 Hz
(period .01 seconds, count
window = p/2 or .005
seconds, 100 counts of a 20
kHz signal) to 50 Hz (pe-
riod .02 seconds, count
window = p/2 or .01
seconds, 200 counts of a 20
kHz signal) and ignore the
100’s digit. This produces a
00 (100) to 99 (199) degree
readout if you take the
100’s digit and further ig-
nore the 00 (200) for now. It
is detected and taken care
of by other means.

So the counter counts
for the count period the
proper number of counts
representing a degrees po-
sition of the rotor pot.
That’s normal frequency

member that there are two
separate and distinct
counters at work and that
they work in identical
ways, and you won't get
lost. During the strobe
period right after count,
the BCD information is
passed from the outputs of
U11, U12, and U13 to the
outputs of U6, U7, and U8
for azimuth, and from the
outputs of U14 and U15 to
the outputs of U9 and U10
for elevation. Remember
the two independent
counters. The next period
is reset, and, neglecting the
how for now until we get to
discussion of Fig. 1(a), this
generates a clear (1) pulse
for pins 14 of the counters.

called the “read” mode
because that is just what
you do. The read mode
counts the antenna posi-
tion, and via U1, U2, and
U3 for azimuth and U4 and
U5 for elevation, displays it
in the proper readout. That
sums up the up counter/
read mode. It is merely a
“Where am | at?”’ function.

Still in Fig. 1, you have
no doubt noticed that the
74192s possess a few lines
and functions which are
missing on the more famil-
iar 7490/7493 family. These
include the load line and
preload lines connected to
the SWs | had you ignore
and a down counting func-
tion. Starting with the lat-
ter, in an up-count-only-
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Table 1. Timing chart.

type IC, only one IC input
is needed for two rea-
sons—one, you are only
counting one way, and
two, the counter “knows”
when it fills up (counts to
10 in a decade counter) to
pass a1 on to the next MSB
counter as an up count or
“carry” function. For the
same reasoning, an up/
down counter must have
two inputs—one each to
count each way, and two
more to tell the next MSB
to add a 1 or to subtract it.
These further two lines are
called "carry” and “bor-
row,” respectively.

For the first down
counter example, let’s con-
sider that all the SWs are
decimal (0-9) reading and
BCD output switches very
common on the market to-
day. You can set in a
number desired (azimuth
and/or elevation) in the 0-9
form you are used to using
(ten-position switch), and
the outputs are 4 BCD lines
from each switch. When
you connect these at the
SW positions, BCD infor-
mation for where you want
to go is available to input
on the preload lines of the
74192s. Since the down
counting occurs in what |
call the “track’” mode, look
at the bottom of Fig. 1 and
Ill explain how to get to

that mode.
To the far right of the

schematic is a push-button
momentary switch. Each
time it is pushed, you
change modes from read,
to track, to read, etc.
Pushing the push-button
produces a clean TTL pulse
out of U17d-11 to the
U18b-3 clock input. U18b
uses the leading edge of
the pulse to put into the
Q-output whatever is on
the D-line at that time. The
D-input, in this case, is
merely the Q-output of
U18b-6. If U18b isinQ =1,
then Q becomes 1, forcing
Q to0.If U18bis in Q =
1, then Q = 0, and Q be-
comes 0, forcing Q to 1.
It's a simple toggle switch.
If this high in one mode



and low in the other mode
were directly used to con-
trol the read/track mode
changeover, all kinds of
strange things could hap-
pen in counters, latches,
and readouts. Remember,
in a counter of any kind,
timing is everything! | keep
the strange things from
happening by using the
other half of U18 to deter-
mine when the mode
change will occur in a sam-

ple period.
Start in the read mode
you were in. A count

period occurs (up counting
the counters), and the
strobes cause independent
loading of the 7475
azimuth and elevation
latches. Now, when both
counters are in the reset
period (data all locked up
for the counters and
readouts), and only then,
does the U18a put the level
on its D-input (output from

U18a-9 (Q-output) is high,
the Q on U18b-8 is low.
This enables the down
counter gates and disables
the up counter gates.
Since you are in the reset
part of the sample period,
the gating of Fig. 1(a)
causes two things to hap-
pen. First, the strobe that
has been causing the latch-
es to pass data to the
readout is disabled, caus-
ing the readouts to con-
tinuously display where
yvou were when the mode
button was pushed to the
track mode. Also, the reset
line is rerouted and used to
cause a load command.
The counters are no longer
cleared, but rather pre-
loaded in the reset period.
As you are in the reset
mode now, the contents of
the BCD switches (SWs) are
loaded into the counters
directly, just as though you
had counted to get there.

When the next sample
period begins, the counters
are already loaded with a
number. Let’s use azimuth
and the SWs set at 180 (de-
grees—due south). Sup-
pose further that the anten-
nas were at 270 (degrees —
due west). The display will
remain locked up at a 270
readout during the entire
track mode operation,
since strobe is disabled
then from getting to the
latches. The gates have
switched to down count,
and the number 180 has
been entered into the
counters during reset (a
load command when in
track mode). The first
operation of a new sample
period is count, and so the
counters begin counting
down. Note that the count
gate will be long enough to
allow 270 counts to pass.
This causes the MSB count-

er U11 to “underflow” and
generate a borrow com-
mand normally used to
steal a count from the next
MSB counter. There is no
such counter here, so it is
used to operate other con-
trol circuitry we can now
begin to cover in Fig. 2.
Let’s stay with the azimuth
example.

The borrow pulse enters
U20c-10 once for each
sample period that the an-
tenna readout numbers ex-
ceed the desired switch in-
put numbers. Borrow is a
negative-going pulse (1)
that causes a positive-
going set condition on
U20c-8 if it is not already
set. The previous RA into
U20d-12 assures this is the
case. The leading edge of
the positive-going sets con-
dition clocks U22-3 and
causes the Q output U22-6
to go low. This low is used

U18b-5, high for track, low Next comes the extra peri- Ic Pin Vec  Pin Gnd
for read) onto its outputs od (x) where nothing is U20 14 7
o s " F
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Fig. 2. Antenna control. C1 is tantalum capacitor 15 V; RT in kS; C1 in pF. U20

7400.
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to clock a one-shot, U24a,
to output a positive-going
pulse at U24a-13. This one-
shot period is made longer
than a 1-degree change in
the rotor (or 166 ms) to give
a carryover effect from
degree to degree. Since this
departs from the original
author’s ideas, here’s why:

The original system used
in a receiver used these
output-pulsed lines from
U21 and U22 to control
devices which charged or
discharged a capacitor
whose dc voltage was used
to control the vco of the
receiver—hence it had
digital afc. Since | am con-
trolling relays and did not
want them pulsing on and
off rapidly at the sample

period rate, | use the one-
shots to stretch the pulses
into a long enough period
to hold the relay closed
from degree to degree. If
triacs or the like were used
and the rotator used did
not object to pulsed
power, the pulse stretchers
would not be needed.
Since | already had the
relay panel in the Autotrak
| system and didn’t know
the rotator motor’s nature
about pulsed power, | went
my way.

In my example, the CCW
relay would pull in. CCW
refers to a top view of
the antennas. CW does the
exact opposite. In eleva-
tion, the up/down terms are
self-explanatory, with 00

being straight ahead and
90 being straight up. CCW
is the desired result in our
example, and the antenna
degrees begin decreasing
with the sample period un-
til the count just equals
preload (180 = 180). At this
time, no borrow pulse oc-
curs. Due to the timing of
gate U20 and the control
lines to U21 and U22, this
condition (=) causes no
pulses out of either the CW
or CCW part of U22—no
pulses, one-shot period
runs out, relay drops out,
and antenna stops. How we
get back to read and a
proper display will be
covered later.

Changing the example
slightly, make the SWs the
same 180, and change the
original antenna position

antenna to turn either way
through 90 degrees of both
examples takes about 15
seconds in the average 1
rpm rotator. This is many
ms-type sample periods.
When the antenna position
in degrees is less than the
desired SW input in de-
grees, the following oc-
curs. First of all, you enter
track mode the same way,
and strobe disable, count-
down enable, and preload
take the place of clear.
Track mode is the same for
both ways of rotation, with
only the down count result
changing. If the 180 figure
is preloaded into the
counters during the first
period of resets (load),
then, during the next sam-
ple period first window
(count), the counters will

IC Vce Gnd _ :
U25 14 2 to 90 (degrees —due east). | again count down. This
U26-27 5 10 am using large examples to  time the count window on-
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Fig. 3. Vco’s and gate controls. U25—7400; U28 —7404; U29— 7400; U30— 7404; U31 —7400; U32 —7400; U33—7473.

14 W film resistors.
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preload figure, and no bor-
row pulse occurs. With
U20d-11 now in the set
(high) mode, the reset line
U22-13 allows U22-8 to tog-
gle low whenever a clock
pulse comes along on
U22-11. This happens dur-
ing the strobe period
following a countdown,
and the leading edge of a
pulse (strobe) toggles
U22-8 low. The one-shot
follows through as before,
using U24b this time, which
turns on the CW relay. CW
is increase azimuth de-
grees, and the antennas
drive toward 180 from their
90 start point. When 180 is
reached, again the (=) ex-
ists and the antennas stop.
Whenever the (=) exists
and the track mode is en-
tered, the timing of U20
and U22 is such that no
relay pull-in occurs. That
completes a run through
for azimuth.

For elevation, exactly
the same events occur, but
on a 2-digit counter group.

|
|
]
MAN — AUTD |
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| ELEV wCD
| AL+ 5004
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It is as simple as that. What
you have is a complete du-
plicate counter set for ele-
vation from what an azi-
muth-only setup would be.
For just that reason, you
could very well build the
azimuth-only version for
normal on-the-ground
communications not re-
quiring elevation changes
on the antennas. You cut
everything just about in
half except the read/track
mode circuitry. You would
have one 3-digit counter
set, all the read/track cir-
cuit, half the antenna con-
trol (U20, U22, U24, and
U19e and f), CW/CCW re-
lays, one vco (azimuth), the
same 20 kHz timebase, and
whichever switch option
you want from Fig. 6.

As usual, | have left for
last the best and most im-
portant part of the expla-
nation of Figs. 3 and 4. Fig. 4
is just a detail drawing of the
vco part of Fig. 3. On Fig. 3,
the easiest part to cover
first is the timebase, and it

00|
MYLAR
‘_a l 1
J i WE 18 MYLAR
o ] — -@ 0%
' y e uss ' i[
i Vs 566
s "L\I : . ."!ll
I— SEE WL — HC
TEXT
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= 50 -1004Hz

1000 uF
15V
-

-

ioon

is very straightforward. A
quite common TTL oscilla-
tor uses a 1 MHz crystal
that you can trim by using
one of the harmonics beat
against WWYV if you desire.
| did not trim mine, so no
trimmer is shown. Remem-
ber that you are dividing by
50, and, if you send any
reputable crystal manufac-
turer the circuit schematic,
the error in the crystal will
more than likely be erased
by the divide-by-50 pro-
cess. Also, you have con-
trol over the count win-
dows, so you can fudge
things there for small er-
rors if need be. | didn't
have to, as the crystal | got,
when plugged into the cir-
cuit, ran at 1.00000126
MHz (divided by 50
20.00002520 kHz). The er-
ror is further spread over
all 20,000 Hz, and only a

e
—

small part (4000) is the max-
imum ever used. Resolu-
tion is resolution, but don’t
get ridiculous! The clock
out is applied to the count
gates as a fixed 20 kHz
signal.

Jumping to Fig. 4 briefly,
the vco’s are quite stan-
dard use of the 566 vco, so
| won't go into any more de-
tail than the formulas and
tips supplied on the figure.
Suffice it to say that the
elevation vco outputs 50 to
100 Hz, and the azimuth
(due to an added divide-
by-10) would put out 5 to 10
Hz were it not for the
setup. That will be covered
in the Fig. 4 notes and the
calibration procedure.

Back on Fig. 3, and again
using azimuth as our exam-
ple, the 7+ to 10 Hz com-
ing from the azimuth vco is
applied to four places.
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Fig. 4. All resistors are V2 Watt metal film for temperature stability, 5% tol. U33—7400; U34 — 7490; U35-36 — 566. Vco
formulas: fo = 2(Vg — V5UR1C1)Vg.

With Vs gnd (by rotor pot) and RLE| set at 400 Q:
a. fo = 2(VgJ[R1C1)Vg = 2/R1(C1

With Vs + 3 V (rotor pot set at 500 Q) and RLE] set at 400 S2:
b. fo = 2(+6 — 3)(R1C1)6 = 1/R1C1

c. With R1 set at =9091 Q and C1 = 2.2 uF, 2/9091(2.2) x 106
d. With R1 set at =9091 Q and C1 = 2.2 uF, 1/9091(2.2) x 10-6

99.999 Hz (=100 Hz).
49.9995 Hz (=50 Hz)

i

e. For azim., R1C1 same, RL = 1500 Q, part a. same for 100 Hz .. + 10 for 10 Hz frequency. Low frequency = 1360
counts x 1/20 kHz = .068 sec. CNT a. For .068 sec. CNT, period = 2T (or 1 cycle) = .136 sec. 1/period = 7.3529412 Hz.
That frequency = 73.529412% of 10 Hz. If V5 = 0 V is 100% and V5 = 3V is 50%, 0 V> V5<3Vis 73 - %.
73..-- % of 6V = 44117647 or V5 = 6 — 4.41--- = 15882353V = V5. V5/500 Q = 3.1765 mA. VR = 4.41--- ..
VRL/I = Rlytotal) Rlftotal) = 1388.89---Q — fixed 100 Q = 1288.89. Set RL at =1290 Q and follow calibration to

trim.
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U32c is merely a buffer
whose function was not
needed for anything else
and whose output is a fre-
quency counter test point
(TP) for vco setup. The vco
output becomes one of
four gate primary signals,
Ca, and, via inverter U28a,
a second gate primary
signal, Ca. Through a di-
vide-by-2 stage, U33, the
Ca signal becomes (/2a,
and, via inverter U28b, the
last primary gate signal
C/2a. These four com-
mands are further gated in
U29 to form four distinct
and separate low periods
during any sample period
and, via the rest of the U28
inverters, the high period

inverses of the four
periods. Not all are used,
as you will see, but, when |
build timebases and con-
trol circuits, | like to allow
for future plans and expan-
sion. As an example, the
CNT a is not used, but it is
what is detected, and it
must be then inverted to
get the CNT a needed.
These gates and inverters
are the cheapest TTL
available, so “spend a bit
more and keep versatility”
has become my motto!

All the required signals
for count (CNT), strobe (S),
reset (R), and an extra (x)
are formed in both polar-
ities by U28 and U29. The
elevation is a carbon copy
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derived from the elevation
vco frequency and is used
to control the elevation
counters and gates. (In-
cidentally, the little letter a
denotes azimuth, and the
letter e denotes elevation,
just so you can follow the
schematics more easily.)

At the proper time, the
CNT a (J1) is applied to
U32a-1 to pass 20 kHz to
the azimuth read/track
gate. The same goes for
CNT e (U1 and the eleva-
tion read/track gate. And
that’s all there is to Fig. 3.

Fig. 5 contains circuitry
that may prove necessary
to some, options to others,
and maybe crazy to yet a
few more. |, quite frankly,
did not use the “El stop”
and ““Az stop” circuits.
They are preventative med-
icine. They form positive

electronic stops to avoid
the almost nonexistent er-
rors that can occur. Using
the calculator inputs, | will
explain with Fig. 6 the
limits of the formulas and
the calculator ICs | used.
No answers over 90 de-
grees elevation or 359 de-
grees azimuth will occur
anyway after the program
is up and running right. On
the manual switch entry
version, in elevation, you
only have enough switches
to enter up to 99 degrees
(two switches), so there’s
no problem, as 00 to 99 de-
grees are all legal com-
mands in this system. In
azimuth, you can only go
from 000 to 360 degrees
(mechanical stops), but the
switches required (three
switches) allow a manual
entry of all that plus from
360 on up through 999 de-
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Fig. 5. Mechanical stops handle 350° stop, but, in automatic, the detector U44a-b also shuts off rotor ac via the CW relay
and U24 off (Qs). Handles false calculation data or error in SW entry, e.g., 400°.
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grees. So either build the
circuits, or watch your en-
tries. If you don’t build
them, be sure to connect
the RRe and RRa points of
U23 and U24 (Fig. 2) to +5
volts,

If you add all the extra
goodies, a suggested panel
layout for a quick look and
understanding is shown in
Fig. 5. It is neat and quite
usable in this fashion. |
would include at least the
LEDs of Fig. 2 for direction
running, U45b if the auto
entry of Fig. 6 is used, and
the U44b and U45a “run-
ning” pair of IC parts.

U45c is nice if you want
to automatically return to
read mode when both an-
tenna rotators reach their
desired location. This isn’t
important in full automat-
ic, because you won’t be
looking at the readouts at
all except as a check if
something suddenly goes
afoul. U45c just puts a
small reset pulse on the
read/track line in place of
your finger when all the
U44b inputs return high.
This drives U44b-8 low,
U45a-1 and -2 low, U45a-3
high, the “running” LED
off, U45c-9 and -10 high,
and U45c-8 low. This
causes a small negative-
going pulse at the junction
of the LED, the general-
purpose silicon diode, and
the .1 uF capacitor. This
blinks the “stop” light
(LED) and pulses the
read/track line back to
read via U18b-1. This
allows the counter and
readout to update to the
new location in degrees.

Fig. 6 covers another op-

tion—a very, very useful
one that started all of this

automation. The 2-line to
1-line IC switches shown
allow the preload entry to
come from two separate
places, depending on the
position of the manual/
auto switch controlling the
select lines U37 to U417,
pins 1. When grounded, pin
1 allows the ICs to pass the
BCD data from S1 to S5 to
SW1 to SW5, respectively.

In other words, you have
direct entry by manual
thumbwheel switches. If
you don’t want anything
else, follow the notes of
Fig. 6 and delete U37 to
U41.

When pin 1 is high, it
allows data to pass to the
preload lines from a sec-
ond source. This may be in-
teresting to some just as a
way to run one antenna
from two “control heads,”
both of which would be
thumbwheel switches. In
my case, the data comes
from other 7475 latches. At
first, these were the
entries like those used with
Autotrak |. Now they are
entries from a calculator
device | put together and
called a Calcuputer, for
lack of a more descriptive
term. It starts as a basic
hand-held-type of RPN
calculator by APF called a
Mark 55. The calculator set
of ICs is by Mostek, as are
the MK50075N, MK50103N,
and 50104N. | wrote a pro-
gram (sequence) to follow
OSCAR by punching in se-
quential keys on this
calculator and cranking
out answers. That then led
to automating the whole

SEE Fl14 |

Uiz

thing with a few more ICs.
For the sake of explanation
here, it boiled down to the
answers for elevation (2
digits) and azimuth (3
digits) being dumped out
on command to (5) latches,
where they are held until
needed.

| use a timer IC that out-
puts two control pulses 1
minute apart and stag-
gered by 30 seconds. The
sequence of operation is as
follows: Pulse 1 (P1) occurs
when | push a button exact-
ly when OSCAR crosses the
Equator (from published
data). The Calcuputer has
been given the Eqgx longi-
tude prior to this, been
allowed to calculate the
El-Az for T1 (Egx plus 1
minute), and has outputted
to the (5) latches. When the
next pulse comes along 30
seconds later, it strobes
this information into the
preload lines and then trig-
gers the read/track to track
mode. Then, 30 seconds
later at T2, the Calcuputer
is started again and uses
the new T = 2 minutes in-
put for new answers which

IC
U37-41

Pin Vcc
16

are dumped out into the
latches. This sequence is
repeated over and over
through the T maximum
you choose.

| want to explain the
other inputs as well. They
can also be used to return
the antennas to a preferred
storage position when you
are through operating (into
the wind, toward town or a
favorite DX direction, etc.)
or even tied into the digital
wind indicator, as | men-
tioned earlier in an article
on digital wind instruments
(73 Magazine, Nov., 1976,
page 84).

For our small group of
EME enthusiasts around
the Indianapolis area, this
dedicated input control
method puts our repeater
idea one step closer to
remote control of my sta-
tion antennas very ac-
curately from a remote In-

dianapolis user’s location.
The whole EME station

at my QTH was designed
around digital remote con-
trol, mainly because ana-
log information is a bear to
convey or compare. Speak-
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ing of digital, | fully
believe EME should really
pick up soon. Between the
narrowband SSB article in
a recent QST issue and
another article on coherent
CW which | was already
working on (but confess |
was not nearly so far along
with), the modes of the
future all point to narrower
bandwidths and are almost
always digital in nature. |
give as my witness the
above NBSSB and CCW ex-
amples, backed up by (dig-
ital) frequency synthesized
receivers so you know ex-
actly what frequency you
are on, the (digital) very
narrow tracking filters
tuned by just adjusting a
variable oscillator into
them, and the forms of afc

tracking receivers such as
that on which my hardware
is based.

To close this article, may
| issue a small challenge to
all you dedicated remain-
ing builders—especially
the digital IC types? How
about the feasibility (and it
would seem to be very in-
expensive even at TTL
prices) of a fully digital
transmit and receive sys-
tem for weak signal work?
(1) It should include a syn-
thesis scheme for all the
transmitter and receiver
(transceive) operations. (2)
All of the filters and band-
pass (i-fs, bfo, etc.) devices
should be digital tracking
types. (3) It should have a
lock or afc mode such as
the one | started with here.

(4) It should be locked to,
traceable to, or have a
countdown scheme involv-
ing a reliable master os-
cillator determining the
operating frequency (i.e,
WWYV, CHU, etc.). (5) The
digital readout and display
should go down to cycles
or, at the very least, 10s of
cycles is a must. (6) It
should use coherent CW
and very narrowband SSB
or FM as modes, and the
FM detector should be a
digital pulse counting type
(the FM for inherent AM
noise immunity which even
improves in a digital sys-
tem as all transitions are
saturating, eliminating AM
just as a limiter does). (7)
The transmitter should run
class D (digital) switching

H

for fairly high power out-
put out of low power de-
vices (they are on or off
and therefore dissipate lit-
tle power themselves). (8)
The class D goes for the
audio outputs in the re-
ceiver as well. (9) Readout
must employ mixing of hfo,
Ifo, and bfo oscillators to
give an exact frequency
out reading. (10) Oscil-
lators should be vco’s so
that a dial input can be
used,

Is this ten times an im-
possibility? Not on your
life! All the above is
available nowand ata TTL-
type of expense. Now who
Is going to be the first to
build one? (P.S. If you think
I'm just kidding, mine is
half done!) B

Table 2. Calibration/setup.

Use a well regulated + 6 volts on vco sections and good quality
parts. Vco elevation :: Rough set R1 = 8100 Ohms.
1. With RL rough set to around 400 Ohms, run elev. rotor and anten-
nas to 00 degrees elev. This will be a mechanical rotor stop, so set
it accurately using a level.
2. Measure X to ground and Y to ground and insert jumper between
Z and the X or Y terminal that reads zero (0) Ohms to ground.
3. When Z to ground is zero Ohms, V5is 0 volts, and the vco runs at
its highest frequency (100 Hz), determined by the setting of R1.
(This is the shortest gate period, thus 00 degrees—100 cnts.)
4. Use R1 to set the vco output frequency at TP U32d-11 to as ac-
curate a setting as possible of 100 Hz, by method a or b. Elevation
switches should be set to 00 degrees.
a. A counter hooked to U32d-11 and set for frequency should
read 100.00000 Hz or, for period, .01000000 seconds.
b. In the read mode, the readout should display 00 degrees (100
counts). Check the two extreme settings that get the 00
readout, and set R1 midway between these points. Going to
track mode should produce no relay pull-in.
5. After successful completion of (4.), set elevation switches to 99
degrees.
6. Run the elev. rotor to 99 degrees (preferably using a level or
plumb bob and protractor). This should place the 500-Ohm rotor
pot in the R max position from Z to ground.
7. Using RL to set frequency and method a or b, set the low fre-
guency limit. Pot RL preset to 400 Ohms to start.
a. A counter hooked to U32d-11 and set for frequency should
read 50.00000 Hz or, for period, .02000000 seconds.
b. In the read mode, the readout should display 99 or 00 degrees
(199 to 200 counts). Again, check the two extremes of RL setting
to get a 99 readout and set midway between these points. Go-
ing to track should produce no relay pull-in on elevation.
8. Return to read mode, and set the elev. switches to 90 degrees.
Push to track mode and check antennas for pointing straight up
after the rotor stop.
This completes calibration of the elevation portion of the anten-
na control. The antennas can be checked against a protractor
or other mechanical device, weather permitting, at other set-
tings. If the relays are mounted on a separate board and the
board is mechanically “floated” (rubber grommets), then the
pots should hold accuracy. If in doubt, a drop of nail polish or
glue from the shaft to case will fix things up after calibration.
Just be careful to use something that can be removed later if
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need be, and get none down inside the pots.

The calibration of the azimuth portion follows the same general
procedure. Set the Az switches to 000 degrees and R1 = 8100
Ohmes.

1. With BRL rough set at 1290 Ohms, run the azim. rotor and anten-
nas to north through east (CCW). This is one of two mechanical
stops and should be done accurately.
2. Measure X to ground and Y to ground and insert a jumper be-
tween Z and the X or Y terminal that reads zero Ohms to ground.
3. Same as elev. (shortest gate period).
4. Use R1 to set the vco output frequency at TP U32¢-8 to as ac-
curate a setting as possible of 10 Hz, by method a or b.
a. A counter hooked to U32c¢c-8 and set for frequency should
read 10.00000 Hz or, for period, .1000000 sec.
b. In the read mode, the readout should display 000 degrees
(1000 counts). Check the two extremes of R1 setting that pro-
duce this readout and set R1 midway between these points. Go-
ing to track should produce no relay pull-in.
5. After successful completion of (4.), set azimuth switches to 360
degrees.
6. Run azim. rotor and antennas to 360 degrees (north through
west) and the mechanical stop. Check for true north, and, if not,
run to true north (some rotors allow 360 + a few degrees). This
should place the rotor pot in maximum Ohms to ground position at
¥4
7. Using RL to set frequency and method a or b, set the low fre-
guency limit. Pot RL preset to 1290 Ohms to start.
a. A counter hooked to U32c¢c-8 and set for frequency should
read 7.3529412 Hz, but few digital counters can handle the low
frequencies accurately, so use period and set RL for a period of
.13600000 seconds.
b. In the read mode, the readout should display 360 degrees
(1360 counts). Check the two extreme settings that produce a
360 degree readout and set R midway between these points.
Going to track should produce no relay pull-in.
8. Return to read mode, and set azim. switches to 180 degrees.
Push to track mode, and check antennas for pointing due south
after rotor stop.

This completes the calibration of the azimuth portion of the
antenna control. The antennas can be checked at the cardinal
compass points N, E, 5, W, N, weather permitting, by compass.
The view from the ground is really accurate enough for most
amateur work, anyway.



O ULTRA TUNER

I

TRANSMITTER

ANTENNA

I“

INDUCTOR

ULTRA TUNER DELUXE

The new SST T-4 Ultra Tuner Deluxe
matches any antenna---coax fed or
random wire on all bands (160-10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune out the SWR on your antenna for
more efficient operation of your rig. One
antenna can even be used for all
bands. The SWR on mobile whips can

be tuned out from inside your car.

An easy-toread two color meter scale
provides convenient indication of SWR
for easy tuning. A back panel antenna
switch allows you to select between two
coax fed antennas, a random wire, or
tuner bypass.

The SST T-4 Ultra Tuner Deluxe is com-
patible with any rig—solid state or tube.
It's compact size (9 x 2-1/2° x 57
makes it ideal for mobile, portable, or
home operation. Features an attractive
bronze finished enclosure and exclusive

SST styling.

Features:
e Matches any antenna - coax fed or

random wire. 1.8-30 MHz.
e 300 watt output power capability.
® SWR meter.
® Antenna switch on back panel.
e Efficient tapped inductor.
e 208 pf. 1000v. capacitors for flexible,

reliable operation.
® Johnson binding posts. Four SO-239

connectors.

® Made in USA.

Compare features, quality, and price--
SST antenna tuners are your best value.
This is our seventh year of manufacturing

compact antenna tuners.

Available now at your SST dealer or
order direct---information on following

page.

= S10

only $69.95

ELECTRONICS
’ ’ P.O.BOX 1 LAWNDALE, CALIF.
9O260 - (213) 376-5887

L~ Reader Service—see page 227 i1
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JusT GETTING oN THE AIR? | | Social Events

oee Adirondack for
.F"---ﬁ

OAK PARK MI
= 1 JAN 7
. New EqUIpment The Oak Park Amateur Radio
| 1 Used Gear Club will hold its 10th annual
. . swap & shop on Sunday, Jan-
_1 Friendly Advice vary 7, 1979, from 8:00 am to

J:00 pm, at Oak Park High

Radio School, Coolidge at 9%z Mile
AEUE}@I}]E{K s“ppl, Road, E_Jak Park, Michigan.
185-191 West Main Street « PO _Box 88 There will be expanded table

Amsterdam. N Y. 12010 Tel. {518) 842-8350 Space, parking and prizes. Talk-

Just 5 minutes from N.Y. Thruway — Exit 27 in on .52. For information, con-
tact Dave Lefko WBSRGQ,

32252 12 Mile Road, Farm-

RAINg
‘ SAVE NOW!! Oly 9
»~ R10 _ 4'

4-Digit 0.5” Liquid Crystal Display 00

L y! o
;No‘u MONE™ >
FREERE WX o

|_‘L|,S‘IJ?_|_LU_‘J_“I Includes Socket

® RF CONNECTORS ® ANTENNAS TTTTTTTTITTITTITITTTTTTT for Easy Mounting
® SWITCHES # TRANSFORMERS Reflective type LCD display with snooze, alarm and PM in-

® ETCHING KITS ® RESISTORS dicators. Very low power requirements. Direct drive design

® HAM GEAR @ CAPACITORS needs only 4 10 10 VAC at 2 uA. Complete with socket and
data sheel.

P.O. BOX 2366 INDIANAPOLIS, IND. 46206
THE FIRST CHOICE IN

REPEATER CONTROL

The Power and Flexibility of Microprocessor Technology

AUTOPATCH, REVERSE PATCH, SMART ID, ACCESS CODE
MUTING, MORSE CODE ANNOUNCEMENTS, FLEXIBLE

FUNCTION TIMEOUT, COURTESY TONE, LINKING,
CONTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS,
... AND MUCH MORE.

Call or write for specifications:

MICRO CONTROL SPECIALTIES (617) 372—-3442
- M69 23 ELM PARK GROVELAND, MA. 01834

ALL BAND TRAP ANTENNAS !

— QT D i, Q}_ . ‘_{;}w

PRETUNED - COMPLETLY ASSEMBLED - .if/ FOR ALL MAKES & MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR TRANSRECEIVERS - TRANSMITTERS -
UP TO 6 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL
LIGHT - STRONG - ALMOST INVISIBLE! CLASS AMATEURS!

COMPLETE AS SHOWN with 30 1t. RGS8U-52 ohm feediine, and PL259 connector, insulators, 30 ft.
300 Ib. test dacron end supports, center connector with bullt In lighning arrester and statlc discharge -

molded, sealed, weatherproof, resonant traps 1"X6"- you Just switch to band desired for excellent worldwide
operation - transmitting and reclevingl WT., LESS THAN 5 LBS.

160-80-40-20-15-10 bands 2 trap--149 1t with 90 ft. AG58U - cannector - Model TTTBU . . . $54.95
BO-40-20-15-10 bands 2 trap -—-- 102 ft. with 90 tt. RG58U - connector - Model 998BU .. .$49.95

40-20-15 -10 bands 2 trap --- 541t. with 90 . RG58U cosx - connector - Model 1001BU . . . $48.95
20-15-10 bands 2 trap === 26 ft. with 90 t. RGSBU coax - connector - Model 1I00TBU . . .. $47.95

SEND FULL PRICE FOR POST PAID INSURED DEL.IN USA. (Canada = $5.00 extra for postage -
clerical - customs - etc.) or order using VISA Bank Americard - MASTER CHARGE - AMER. EX-
PRESS. Give number and ex. date., Ph 1-308-236-5333 9AM - 6PM week days. We ship in 2-3 days.

PRICES MAY INCREASE SO - ORDER NOW AND SAVE! Al antennas gusranteed for 1 year. Money
pack trial | Made in USA . FREE INFO_AVAILABLE ONLY FROM.

WESTERN ELECTRONICS Dept. AT-1% K earney, Nebraska, GBBA4AT

p* Reader Service—see page 227

ington Hills M| 48018.

SOUTH BEND IN
JAN 7

The Repeater Valley Hamfest
Swap & Shop will be held on
Sunday, January 7, 1979, at the
New Century Centeron US 31in
South Bend, Indiana. This
event will be held indoors with
food service available. An
automobile museum and art
center are in the same buiiing.
Tables are $3.00. Talk-in on
146.13/.73, .34/.94, and .52/.52;
147.99/.39, .93/.33, .84/.24, and
B89/.09. For information, con-
tact Wayne Werts K9IXU, 1889
Riverside Drive, South Bend IN
46616; (219)-233-5307.

RICHMOND VA
JAN 14

The Richmond Amateur Tele-
communications Society will
hold its Frostfest-ll on January
14, 1979, at the Bon Air Com-
munity Center in Richmond,
Virginia. Talk-in on .28/.88,
.34/.94, and .52, There will be a
technical symposium, a draw-
ing, and a home-brewers' con-
test with two divisions, over 18
and under. FCC exams will be
administered starting at 10:00
am. To take the exam, mail
Form 610 at least five days prior
to the Fest to the address
below. Commercial exhibitors
are by invitation only. There will
be an indoor flea market with
one table for $2.50 and outdoor
tailgate space for $1.00. Admis-
sion is $2.50. For information,
contact the Richmond Amateur
Telecommunications Society,
PO Box 1070, Richmond VA
23208.

WAUKESHA Wi
JAN 20

The West Allis Radio
Amateur Club, Inc., will hold its
7th annual midwinter swapfest
on Saturday, January 20, 1979,
starting at 8:00 am, at the
Waukesha County Expo
Center, Waukesha, Wisconsin.
There will be food, beer, and
prizes. Directions are as
follows: 1-94 to Waukesha Co.
F, south to FT, west to Expo.
Admission is $1.50 in advance
and $2.50 at the door. Reserved
tables are $3.00 (until January
12). For information, send an
SASE to WARAC, PO Box 1072,
Milwaukee WI 53201.

SOUTHFIELD MI
JAN 21

The Southfield High School
Amateur Radio Club will hold
its 14th annual Swap & Shop on
Ssunday, January 21, 1979, at
Southfield High School, South-
field, Michigan, at 10 Mile and



Lasher. Admission is $2.00. For
information, send an SASE to
Robert Younkers, 24675 Lasher
Rd., Southfield Mi 48034, or call
(313)-354-8210.

MIAMI FL
JAN 27-28

The Dade Radio Club
presents the 19th annual
Tropical Hamboree and ARRL
South Florida Convention on
January 27-28, 1979, in Miami,
Florida. Over one hundred ex-
hibitor booths, a giant flea
market, and several technical
and group sessions will
operate simultaneously in com-
pletely separate areas of the
Flagler Dog Track Auditorium
building. With the Convention
immediately following the
Miami Board Meeting, most
Division Directors and HQ of-
ficials will be present for the
ARRL general session. Exten-
sive free parking, including
overnight space for RVs, is

available on the grounds. Pre-
registration is $3.00; $4.00 at
the door. For up-to-date infor-
mation, booth space, flea
market table space, RV parking
space reservations, and hotel
rates, write DRC Hamboree, PO
Box 350045, Riverside, Miami
FL 33135.

MANCHESTER NH
FEB 10

The Interstate Repeater
Society will hold its 3rd annual
auction and hamfest on Febru-
ary 10, 1979, beginning at 9:00
am, at the Manchester Armory,
across the Amoskeag Bridge
from |-93, in Manchester, New
Hampshire. There will be com-
mercial exhibits, and the auc-
tion will be held rain or shine.
Admission and parking are
free. Talk-in on 146.52,
146.25/.85, and 224.86/223.46.
For information, contact Gary
A. Delong WB7NOH/KA1BCA,
Interstate Repeater Society,

PO Box 94, Nashua NH 03061.

MANSFIELD OH
FEB 11

The Mansfield midwinter
hamfest/auction will be held on
February 11, 1979, in a heated
building at the Richland County
Fairgrounds in Mansfield,
Ohio. There will be prizes and a
flea market. Doors will open to
the public at 8:00 am. Talk-in on
146.34/.94. Advance tickets are
$1.50; $2.00 at the door. For in-
formation, contact Harry Friet-
chen K8HF, 120 Homewood,
Mansfield OH 44906, or phone
(419)-529-2801 or (419)-524-1441.

LANCASTER PA
FEB 18
The 7th annual Lancaster
hamfest will be held on Sun-
day, February 18, 1979, at the
Guernsey Sales Pavilion, US
Rt. 30 & PA Rt. 896, Lancaster,
Pennsylvania. Doors will open
at 8:00 am and there will be a

prize drawing at 2:00 pm. Ad-
mission is $3.00, and table
reservations are $2.00 in ad-
vance. There is a new, larger in-
door flea market area. Food
and soft drinks will be
available. Talk-in on 146.01/.61.
For further information, con-
tact SERCOM, PO Box 6082,
Rohrerstown PA 17603.

MARLBORO MA
FEB 24

The Algonquin Amateur
Radio Club will hold its annual
electronic flea market on Satur-
day, February 24, 1979, from
10:00 am to 4:.00 pm, at St.
Mary's School Hall on Broad
Street in Marlboro, Massa-
chusetts. There is easy access
to the Hall from 1-149 via Rt. 20
east. Seller setup is from 9:00
am to 10:00 am. Talk-in on .52.
Sellers should contact Charlie
W1BK at (617)-562-5622.

Continued on page 176

DISCOUNT SCANNERS

$ 255.00
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The Touch-

Prepaid ; fﬁé}}cﬂ_

USA
CHECK, M.O., MASTERCHARGE, VISA

BAY" COM » B32

196 FRONT STREET
SCITUATE MA 02066
617-545-9700

FAST SCAN ATV

ALL YOU NEED IN ONE BOX

Show the shack, home movies, computer games, eic.

Connect to the anL ttnniuhul-g::ﬂt,ddlpnd

450 antenna, a camera, and you are

10 Waits peak RF output. Specity 434.0 or 439.25 MHz

= Subcarner sound with plenty of mic gain for distance
pick-up.

* 8 MHz bandwidth, high resolution necessary for com-
puter alphanumerics and color.

* Tuneable converter covers 420 to 450, (Covers CH 2, 3)

* Contains AC to 12VDC regulated 3 AMP power supply.

* Only $399.00 direct mail. Check, Money Order, VISA.

Send S.AS.E. for catalog of ATV Modules and PC Boards.

FT-227 ""MEMORIZER"’

OWNERS SCANNER KIT

® Selectable sweep width (up to full band)

® Scans only the portion of band you select

® Scans at the rate of 200 kHz per second

® Switch modification on mike allows you
to scan past, or lock on, any occupied fre-
quency

@ Complete kit with detailed instructions

® Installs inside rig; no obtrusive external
connections

® Rig can easily be returned to original con-
dition whenever desired

® Scans to preset limits and reverses

® Automatic bypass of locked frequency in
3%z seconds unless you press lock-on

switch Kit $34.95
Pre-assembled and tested $54

Add $1.50 Postage & handling

DEALERS INQUIRIES INVITED

Other Regency models at
similar savings— send for list

«sMass. residents please add 5% taxee

Maryann
WBEYSS

.--'-.II'I-II-I-I'lI.-II-lIIlIIl-ll---lI'I..Fl'l'lil'-lllll'll

P.C. ELECTRONICS

2522 PAXSON
ARCADIA, CA 91006

E

G

LECTRONICS . sso

50 LUCERNE RD
SUTETX

FEL $14. 7377293

MONTREAL QUEBET
CAMNADA HAR 246

INVENTORY
REDUCTION!

CDE T2X Tail Twister
Mosley CL 36 Antenna
KLM 420-470-14 Ant.
KLM 432-16 LB Ant.
KLM 420-470-27 Ant.
KLM 220-4 Bay Frame
KLM 2M-4 Bay Frame

KLM 432-4 153.06 in. Cable Set
KLM 420-2 2 Bay 108.58 in.

Cable Set

KLM ECHO 70 432 Transceiver

b
VISA
lihit 2T 0]

ICOM IC-3PS Power Supply $ 89.00
ICOM IC-20L Linear Amplifier 84.95
ICOM Mobile Mtg. Bracket
IC-502 « IC-202 - IC-213 10.95
$224.95 ICOM Mobile Mtg. Bracket
259.95 IC-221 12.00
29.00 Wilson WE 800 Portable
54.95 Synthesized 2m. Transceiver 399.00
44.95 Fujinon CCTV Lens
76.00 HF9A 1: 1.4/9 39.95
192.00 Tempo VHF/one plus 325.00
12.00 Mosley MPK3 TA33JR Power
Conversion Kit 35.95
12.00 E{gfuﬁ%ﬁfgﬁfm Mark Il Wilson, Wall
419.00 (Reynoldsburg)43068  + US Charger & TT Pad 299.95

(614)-866-HAMS

All items subject to prior sale and
are F.O.B. Reynoldsburg, Ohio

— —
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COPY:

® ] to 150 WFM with
Auto-Syne,

® 1 to 150 WPM (sel from
terminal)

@ 32 L‘hHI‘.’l[‘!_iFI‘ FIFO buffer
with editing

® Continuously computes
and displays Copy WPM

® 80 HZ Bandpass filter

® He-keved Sidetone Osc.
® LED Readout for WPM and : A with on-board speaker
Buffer space remaining

® Auto Space on word boundries

® (Grid/Cathode key output

[ ] f"ulljr‘ compensaling Lo
copy any ‘fist style

SERIAL INTERFACE.: |
® ASCII (110, 300, 600, 1200) MRS-100 CONFIGURATIONS: D08 YOUT IOCA| Geaier or

contact XITEX® direct.
or Baudot (45, B0, 57, 74) compatible ® $95 Partial Kit (includes Microcomputer components
® Simplex Hi V Loop or T'1 and eireuil boards; less box and analog components) MC/Visa acceptled

l'h."{'l-rl-'tﬂﬂl II'ILE'I'f.'l'l'.’{' . $Uﬂ‘ﬁ { “”]IIlt in hli 1“-” 1'_"'._ [ 1“1.‘: pn“ ar Hup;“‘r

® Interfaces directly with the XITEX"* and all other components) € o
:;!"I]III,'[];U;} ;:Idi? Ekrm!”.m,ljf‘?{d;i ® £295 Assembled and tested unit las shown) ))X|T x C RP‘
eletype Models 15, 28, 33, ete. 19635 Neutrot 0 Box 402110

or the equivalent Oversecas Orders and dealer inquires welcome Diallas. Texas 7524001214 T86-3859

Seve- Rose & Spencer - COAKIT

st xeg---g— Electronics
' Electronics . sx

Full ASCII Frnl'nllnnll
Keyboard Kit, Model 758

1465 WELLS STATION ROAD

Model 750 Keyboard Kit 4 B35
MEMPHIS. TENN 38108 Model .-"lrljf;lrl.':f.u Enclosure :‘L‘ 2%
SModel 702 Seesl Ena losure i iy

PH (901) 683-9125—685-8461

INTEGRATED CIRCUITS

SN 764 7TN Complex Sound Gen. $2.95 7.55.50
CAZITAD Op Amp )
Authorized Dealer e e i
CONNECTOR ASSORTMENT SOONETS
25.00 $23.50 eoch 8 pin Low profile 5 85100
DHAKE"_"IBG M‘_KENWDOD spyiﬂsi_r,,_-”d lots of three | 4 :hm Low :II'I'I|II|:‘ |19 G'% 1,00
Includes: 5-PL259 5-80239 5-UGI75, 5-UGI78, | & ppin Low profile 21 5'%1.00
== — =1 2-PL25B, | - DM, | - M358, 2-M359, I -UG255, ransistor Socke
REGENCY—TEMPO—DENTRON | ZUG273, 2 - PL2SIPO, |- 1021-20, i - Lightning O S e

Arrastor.
Mastar Charge & Visa asccepted / Send for Free Catalog

CALL OR WRITE COAKIT -~o=n

Flaase include 51.00 1or postage and handling
N.Y.S. Residents Add 4% Sales Tax

P.O. Bax 101-A Dumont, N. J. 07628 Send to: Key Electronics
FOR BEST DEAL Circle C21 on Reader Service Card Sth.:'u'“a;: zﬁma o K14

| 50 144 REPEATERS 220450 m: . l
0 .
H\ ‘. Mk I Now with courtesy

beep and beacon
capability

1 Available Separately: 1
COR Identifier: All on one board, programmable, Fuliy ad-
| justable, time out (.5-7 min.), hang time (0-1 min.), identifier
(1-10 min.), tone, speed, volume, L.E.D. outputs, low current
OPTIONS drain CMOS logic, plugs for easy installation and removal plus
Duplexers much more. $79.95
Bail:c auto patch Basic Repeater 5599_95
Matching cabinet 2M 130-175 MHz Basic Repeater for 2 meters with all the features of the HI |
.0005% High stability crystals Pro Mkl less the power suply and front panel controls and accessories.
50 MHz $789.95 450 MHz 799.95  pA ke aid 6% Maggiore Electronic Laboratory
: : - “ B45 WESTTOWN RD. v
144 + 220 MHz $699.95 PLUS SHIPPING WEST CHESTER, PA. 19380 PHONE 215 436-6051
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$95 Stand Alone Video Termmol

.;‘ r E.

AMUB I T J I )
HET TE MMORORSTLE
Efuhlirlﬂnﬂpqr-?l

SCT-100 FEATURES:
- @64 X 16 line format with 128 displayable characters
‘ @ Serial ASCI or BAUDOT with multiple Baud rates
= ® 3187 Assembled or 5157 Kit (Partial Kit $95)

“aia
F
.-
* b

® Full cursor control with serolling and paging

@® On board power supply

Call or write today. MUC/VISA accepted

IXITEX CORR 13628 'x:'.'”“"“ P. O. Box 402110

o X1 Dallas. Texas 752410 214) 3Rb-18HY

Overseas orders and dealers inguiries welcome

Trans Com write for CATALOG

Tone Signaling Equipment
. & QNP AMATEUR CRAMMED WITH GOV'T SURPLUS

Compatibia with P.L, CO and sther systoms TELEVISION ELECTRONIC GEAR SEND 50¢ FOR HANDLING

Features: a3s gg‘ MH ® ARC-5 TRANSMITTER —with all tubes & c;y?glf;
Low sine wave distortion of less than 1.5% THD . z brand new inoriginalcarton.................. 12.
e P e ® SCR-522 TRANSMITTER/RECEIVER—100-156 mc.,
crystal controlled on 4 channels, in excellent condi-
tion with all tubes (18). . .o nss 92850
e LM FREQUENCY HETEH-——fruedquEncﬁ rngege 125- Eﬂl
000KC, operates on 12 or 24 V dc with tubes, crysta
INTERESTED 7 ACTIVITY IS % original calibration book, ex. cond.. checked

Plug n tone element
Excellent Temperatoure & frequency stability
Low current draw asmg CMOS 1C"s

I fmmunity 1o RF

.I+.1...l Ve F wgrrgrl 'ﬂut o 55_‘ ED
INCREASING EVERY WHERE AC POWER SUPPLY for above {n-rrgmal]l . $22.50
YOU CAN GET ACTIVE IN YOUR @ HEADSET, 2000 Ohms with 7 cord & PL-55 éuggﬁ
1 Ko - NEW . s

e o e AREA WITH OUR PRODUCTS HEADSEF low impednnce with chamois cuﬁh;gngﬁs

4 B Fcordbplugex.cond.. ..........coonveesnnss
1S joe © AMIB FSTV CONVERTER $150.00 RUGGED HEAVY DUTY CARBON HANDMIKE with
complete ... ... .. - - 0. COrG B PIUG. MW, . v vvvvnannnsansnnsnssabosnes $1.88

® All types ol transmilting, receiving & special pur-
AX10B FSTV TRAHSMITTER pus&lfﬂiahﬂr- available. We invite your inquiries.

complete ... ... ... $385.,90

CALL 312_3:;&-4775,5“ WRITE US, Terms: F.O.B. NYC. 25% deposit with order, balance
Touch tone encoders from $29.95, touch tone decoders and FOR COMPLETE DETAILS COD or remittance in tull. Subject to prior sale and

Also Available

two lone sequential tone encoders and decoders. price change

ﬁ Order lrom or Tor furiher information contact Sy, APTHDN G & G HA DIO EL ECTHONICS

-~ - G20
= = LABORATORIES
i 'I'rans ‘:om 6 R 3 b COMPANY 4547 warren St. (2nd flioor)

P.0. Box 120, Addison, liinois 60101 312-653-6724 BLOOMINGTON,INDIANA 47401 Ph. 212-267-4605 New York, N.Y. 10007

L E B B BN ENEBENENEEEREEBEENENNENENNNNNNNNENENNBNB~BBEBENENEE-R-EB B B B 3B B 3 B B B B B B
For immediate delivery, best price . .
® ® ®
* INSTOCK! : -
] - & ®
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made easy

WITH THE

NEW
TU-170

TERMINAL UNIT

Connect to your receiver speaker, transmitler
microphone jack, and teletype machine and you're on
the air. State of the art design features make the
TU-170 ideal for HF and VHF autostat operation.

Proved 170 Hz shift active
filter demodulator

Stable audio freguency shift
oscillator proguces phase

_ coherent sing wave lones
Lighted tuning meter for

4 1 . '..l"'.
l_.- '|" ..ﬁ 'H-'_
| b f

Pre-lteglslratmn

FREE PARKING i T
INCLUDING OVERNIGHT SPACE FOR | | |
COMPLETELY SELF-CONTAINED RV's |

£asy tuning

& power supply

$3.00 Wi, na 1%

O g — -

——P.0. Box 350045, Riverside Sta. | |

\
VAR ) FLESHER CORP.

P.0O. Box 976, Topeka, Kansas 66601

oy 912.99

plus .50 postage

FINALLY! A RF PROBE that lets you connect
into your coax cable for frequency
measurements and modulation waveform
checks directly from the transmitter.

JUST CONNECT THE CoaxProbe* into
your transmission line and plug the output
into the frequency counter or oscilloscope.
Insertion loss is less than .2db so you can
leave it in while you operate.

A NECESSITY IN ANY WELL-ORGANIZED
HAM SHACK, the CoaxProbe* eliminates
“‘jerry-rigging'" and hassles when tapping
into the coax line is desired.

A SPECIAL METHOD OF SAMPLING
keeps output relatively constant with a wide
variation of power. Power output of 8 watts
gives .31v out, while 800 watts will give
1.8v out. (rms 3-30 mhz.) 2000 watts PEP
rating too!

*Trademark of CoaxProbe Co. for rf sampling device
) 1878 by CoaxProbe Co

NEW...... CoaxProbe®*..... NEW

Coaxial RF Probe for Frequency Counters and
Oscilloscopes That Lets You Monitor Your
Transmitted Signal Directly From the Coax Line.

USE IT ON 2 METER RIGS TO ADJUST
FREQUENCY. The CoaxProbe* has a range
of 1.8 to 150 mhz.

MONITOR YOUR MODULATION
WAVEFORM. With an oscilloscope of prop-
er bandwidth, you can check your modula-
tion for flat-topping, etc. Ideal for adjusting
the speech processor.

NOW YOU CAN MONITOR SIGNALS when
connected to the dummy load, eliminating
unnecessary on-the-air radiation.

AVAILABLE FOR THE FIRST TIME TO
AMATEURS. Try it for 10 days. If not
satisiied, send it back for refund (minus
shipping charges)
Order today from:

CoaxProbe Go.
P.0. Box 426, Portage, M| 49081
Michigan Res. Add 4% Sales Tax
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Current regulated loop keyer

Autostal with threshold
control and solid state relay

Flesher products .

TTL compatible inputs and
oulputs for auxilliary
equipment

High level output for scope
tuning

Tu-170 TU-170
Kit 149.95 Wired 218.95

. the critics choice!

+ F5

(913) 234-0198

Wing-nut External
Connechions

:

CLC-50 |
Soldenead E‘IIEH"ldl
Connections

Connectors

\Stand Up to
Winter’s Worst

[J Black die-cast aluminum body

[] Steatite insulators with
welded eyebolts

O Flat-top or Inverted-V
O Handle full amateur power
Commercial quality /Amateur price

At your B&W dealer. :

Barker & Willlamson, Inc. .82
10 Canal St. = Bristol, PA 19007
Telephone: (215) 788-5581




TRANSMITTER SWHRIWATTS

MET VERS L T N
MODEL MF.J-94v8

Transmitter matching

capacitor. 208 pf.
1000 volt spacing.

Only MFJ gives you this MFJ-941B Versa
Tuner It with all these features at this price:

A SWR and dual range wattmeter (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning.

An antenna switch lets you select 2 coax
lines direct or thru tuner, random wire/balanced
| line, and tuner bypass for dummy load.

A new efficient airwound inductor (12 po-
sitions) gives you less losses than a tapped
toroid for more watts oul.

A 1:4 balun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets for mo-
bile installations (not shown).

With the NEW MFJ Versa Tuner Il you can
run your full transceiver power output — up to
300 watts RF power output — and match your

NEW MFJ-945 HAS SWR AND DUAL HiHEE
WATTMETER. NEW LOWER PRICEF

69" e o)

Same az MFJ-9418 bu! less 6 position antenna swilch.

e = =

Seis power range,
300 and 30 watts.
Pull for SWR.

This NEW MFJ Versa Tuner i

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matiches everything

from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

MFJ LOWER PRICES!

T

i

Meter reads SWH
and RF watts in
2 ranges.

Efficient airwound induc-
tor gives more watts out
and less losses.

ANTENNA SWITCH lets you select 2
coax lines direc! or thru tuner, wire/ba-

lanced line, dummy load.

transmitter to any feedline from 160 thru 10
Meters whether you have coax cable, balanced
line, or random wire,

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

You can even operate all bands with just

NEW 300 WATT MFJ VERSA TUNER I'S: SELECT FEATURES YOU NEED.

NEW MFJ-944 HAS 6 POSITION ANTENNA
SWITCH ON FRONT PANEL.

$5995,

Same as MFJ-9418B bul less SWR/Wattmeter.

‘\E“ LOWER PRICE

" 190700

NEW, IMPROVED MFJ-941B HAS . . . |
* More inductance for wider matching range
* More flexible antenna switch
* More sensitive meter for SWR measure-
ments down to 5 watts output
NEW LOWER PRICE I

$7995

Antenna matching
capacitor. 208 pf.
1000 volt spacing.

one existing antenna. No need to put up sepa
rate antennas for each band.

Increase the usable bandwidth of your mo-
bile whip by tuning out the SWR from inside
your car. Works great with all solid state rigs
(like the Atlas) and with all tube type rigs.

It travels well, too. Its ultra compact size
Bx2x6 inches fits easily in a small corner of
your suilcase. I

This beautiful little tumer is housed in a
deluxe eggshell white Ten-Tec enclosure with
walnut grain sides.

$0-239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality five way binding posts are used for
the balanced line inputs (2), random wire input
(1), and ground (1).

NEW MFJ-943 MATCHES ALMOST ANYTHING
FROM 1.8 THRU 30 MHz.

'NEW LOWER PRICE
55995

oy L8

m.mnnu Inlu'ml switch, mounting brackel. Tx2x6 in.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.

MFJ-901 VERSA TUNER MATCHES AHTTI-HB
1.8 THRU 30 MHz. NEW 1 U‘TEH PRICE

54995%%}[0 & 0]

Efficient 12 pesition air inductor
for more watis oul. Malches dipoles, vees, random wires,
verticals, moblle whips, beams, balanced Nnes, coax. 200
watts RF, 1:4 balun, 5x2x6 In.

MFJ-900 ECONDO TUNER MATCHES COAX

$30Q95 .~ -
S LT

Same as MFJ-901 but less balun tor balanced lines. Tunes

coax lines and random limes.

LINES/RANDOM WIRES. NEW LOWER FH]IZEl

MFJ-16070 RANDOM WIRE TUNER FOR LONG
WIRES. NEW LOWER PRICE

2% |20

1.8 thru 30 MHz. Up to 200 .
walls AF outpul. Matches high and low il'l'lp-llllrll:ll 12 posi-
tion inductor. $0-239 conneclors. 2x3x4 inches. Matches 25
to 200 ohms at 1.8 MHz. Does nol tune coax lnes.

- 311

- oraers Call toll-free 800-647 -1 800

» M52

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On

MFJ ENTERPRISES, INC

P. O. BOX 494
s MISSISSIPPI STATE, MISSISSIPPI 39762

s Reader Service—see page 227

Order any product from MFJ and try it. if not delighted, return within 30 days for a prompt refund (less shipping).

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical Information, order/repalir status, In Mississippl, outside continental USA, call 601-323-5869.

=
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The Twofer

— double-duty IDer logic

This circuit selects your CW IDer when a repeater is in use, and voice when it isn't.

C. A. Kollar K3JML
1202 Gemini Street
Nanticoke PA 18634

here is much to be said

about the advantages
and disadvantages of ei-
ther a voice or CW |ID. The
best of two worlds would
be to have both, with the
right one selected auto-
matically according to
conditions on the repeater.
For example, a CW-only ID

Cw

Q2

2N3368

Hi TO ENABLE CW ID

: -®

HI TO ENABLE VOICE iD

18 -.-@

L ‘ﬁ
‘ }Hﬁl

F 130 @
-] ™ & -
REC. coR 2N3638
LO RESETS .7 VOICE @
TIMER
@ . ass | 47K
20uF Ao
1 as ®
g
' f
2 o
TO ID TIMER MORMALLY HELD LO AT
GOES Wi WHEN TIME TO ID |
1
- i
*3 ] B EL EET
0K ,J-,
S5 @
Wi c

Fig. 1. Dual-ID logic schematic diagram.
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is standard in this area, but
this approach quickly be-
comes ordinary and, after a
while, no one listens to it
anyway. This is demon-
strated by the frequent
calls on the repeater from
transients asking if some-
one could tell them where
it's located. This can be
remedied by going to a
voice ID which gives the
repeater call, QTH, and
any other pertinent infor-
mation. The disadvantage
to this approach is the
disruptive effect a voice 1D
has on a QSO. It can get
very confusing listening to
two voices at the same
time. The solution to this
problem is the circuit
shown in Fig. 1. It has been
in use at WR3AGU at
Mehoopany PA for about
eighteen months and has
worked fine.

This circuit gives your
repeater “memory” capa-
bilities. While a QSO is in
progress, an enable signal
is applied to your CW IDer



which causes the ID to be
given in CW only. When
the repeater is not in use,
when it is kerchunked, or
when the last ID after a
series of transmissions is
given, the circuit will
enable the voice |Der.

Operation

Referring to Fig. 1, the
555 timer chip and Q1 are
set up as a retriggerable
monostable. The 7474 is a
dual-D flip-flop. In opera-
tion, point A is connected
to the repeater COR line at
a point that is normally
high and goes low when a
signal is received. If this is
not possible (i.e., the only
point easily accessible is a
point which is normally
low and goes high when a
signal is received), a tran-
sistor or IC inverter can be
used between point A and
the base of Q1 and pin 2 of
the 555 timer to give you
the necessary inversion.
Every time a signal is
received, the 20 uF timing
capacitor is discharged by
Q1 and the 555 is reset.
During this time, the 555’s
output (pin 3) goes high
and will stay there for 20
seconds unless retriggered.
Every time the receiver’s
COR indicates a received
signal, the 555 is reset and
retriggered for 20 more
seconds. This high is ap-
plied to the base of Q2
through a limiting resistor
making its collector go
low. This lights the “CW"”
LED to let you know that
this 1D will come up next.
The “voice” LED on pin 3
of the 555 will light only
when it times out. This oc-
curs only after about 20
seconds of repeater inac-
tivity.

The information on pin 3
of the 555 is also presented
to the D input of the 7474
flip-flop. The C (clock) in-
put of the 7474 is connect-
ed to your repeater 1D
timer at a point which is
normally low and goes
high when it’s time to ID.
Again, if this is not possible

or inconvenient, an invert-
er will have to be used to
provide the necessary in-
version between the re-
peater timer and point B.

The 7474 works as fol-
lows: The info presented at
the D input goes on to the
Q output whenever the
clock changes from low to
high. The only time the out-
put can change is when the
clock goes positive.
Changes on the D input are
not passed on if the clock
is held high or low. Infor-
mation on the D input can
be changed at any time. It
is only its value at the in-
stant of the positive clock
edge (time to ID) that mat-
ters. This is what is entered
into the flip-flop.

So, when it becomes
time to ID, point B should
go high. At this instant, the
flip-flop checks its D input.
If it is low (the 555 has
timed out because of no
repeater activity in the last
20 seconds), the low is
passed on to the Q output
and the Q output goes high
enabling the voice ID. If
your voice |D requires a
low to enable, an inverter
can be used after the Q
output or the Q output can
be used to enable the voice
ID and the Q output for the
CW ID.

The last feature of this

ID selector is the use of S1,
an SPDT switch with a cen-
ter off position. With the
switch in the off position,
ID selection is completely
automatic as described
above. However, when put
in the position where the
clear input (pin 13) is
grounded, the Q output
goes low and the Q output
goes high and they both
stay that way as long as the
switch is in that position
for a voice-only ID. Con-
versely, when in the posi-
tion where pin 10 (set) is
grounded, the flip-flop im-
mediately goes into the
state with Q high and

Q low. This gives you a CW-
only ID. This becomes very
handy if it is necessary to
remove either of the |Ders
for maintenance.

This ID selector will add
a bit of “intelligence” and
courtesy to your repeater’s
automatic operation and
provide variety and relief
from monotony to the ops
who monitor your repeater
consistently.

I’ll be happy to help with
any questions you may
have regarding connection
to your repeater if you will
supply the necessary infor-
mation and include an
SASE. R

§|n|< 10K

3303 IM$ |JUMPER
‘l) 7474
555
47K
20uF
s\ prp

n NPN

Component layout.

LED

LED

79



James D. Powell IT NSBAMR /4
6400 J Terrace View
Blacksburg VA 24060

Adam-12 Revisited

— a scanner unscrambler

This simple circuit will decode the most common scramblers used, and is small enough to fit inside

hand-held units.

fter buying a new VHF
high-low scanner and
adding all the necessary
options such as crystals,
flexible antenna, and re-
chargeable batteries, |
found that it was still lack-
ing one useful option, an
unscrambler. Many police
departments use a scram-
bler on some transmissions
for one reason or another.
Although there are sey-
eral schemes for scram-
bling or encoding audio, by
far the most common
method is to feed the audio
signal along with a carrier
into a balanced modulator
before transmission. Typi-
cally, a 2-3.5 kHz carrier is

injected along with the
audio, producing a DSB
signal centered about the
carrier frequency. This sig-
nal then modulates the
transmitter in the normal
manner.

When a scanner that is
not equipped with a de-
modulator like the one at
the transmitter receives
the scrambled signal, it
produces the same sort of
garbled (and unintelligible)
audio you hear from an AM
receiver tuned to a DSB or
SSB signal. The fact that |
could not receive the
scrambled transmissions
was enough to prompt me
to construct a circuit to

Photo A. View of the inside of the Pro-6 scanner with the
decoder installed. Major components are secured to the

case with glue.
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recover the audio. | would
like to remind anyone who
builds one of these decod-
ers, that, as with any other
information you might ob-
tain over your scanner, you
cannot divulge the content
of the transmissions.

The Circuit

| designed the circuit
with the following condi-
tions in mind:
1. The circuit must operate
on the scanner’s 6-volt bat-
tery supply.
2. The circuit must fit in the
scanner with no external
components.
3. The change from normal

Photo B. View of the foil side of the Pro-6 PC bﬂﬁrd. The

to decode operation must
be simple and quick.

The final demodulator
uses a Signetics N5596
balanced modulator/de-
modulator. The pin desig-
nations in Fig. 1 refer to the
14-pin DIP package. The
National Semiconductor
LM1496 or an HEP6050G is
also usable with no cir-
cuit modifications, but the
pinouts are different. The
carrier signal is supplied by
|IC2, a 555 timer. Poten-
tiometer R1 is used to
balance the demodulator
(hull out the carrier) with
no audio input to the IC. R2
adjusts the frequency of

pen points to the point on the board where the volume
control wire is disconnected and the decoder input and

outputs are inserted.



the carrier generator. R2
must be set so that the
frequency of the carrier
matches the frequency of
the carrier that was in-
troduced at the transmit-
ter. C1 must be selected to
give the proper range of
carrier frequencies in your
use. Since most systems
use a carrier frequency of
from 2.0-35 kHz, C1 = 1
uF is a good choice in most
cases (see Table 1). Use a
good quality 5% capacitor
for C1, as it basically deter-
mines the stability of the
carrier generator.

Some systems use more
than one carrier frequency.
Usually these will be
designated as Code 1, Code
2, Code Black, Code Yel-
low, etc. If this is the case
in your area, you can add
more than one R2 pot, as
shown in Fig. 1. A slide
switch can then select the
proper frequency. If only
one frequency is used, S2
may be eliminated, with
pin 5 of the 555 connected
directly to the wiper ter-
minal of R2. S1 turns the
demodulator on and off. |
used one of the channel
lockout switches on my
scanner for $1 and thus did
not have to mount any ex-
tra switches on the radio.
Any general-purpose sili-
con NPN transistor will
work for Q1. The audio in-
put to the demodulator
should be about 100 mV
rms. This is available at the
input to the volume con-
trol of most scanners.

Construction

My scanner is a Realistic
Pro-6 VHF high-low by
Radio Shack, so the photo-
graphs and details of the
text apply to this particular
radio. The circuit itself will

R21
1o
VOLUME
cz0 LIOF

work with any scanner or
monitor, but the compo-
nent placement may have
to be modified due to
space considerations.

| originally planned to
build the demodulatoron a
small printed circuit, but,
after seeing how little
space was available in the
scanner, | had to resort to
the less elegant point-to-
point wiring method. Own-
ers of the Pro-6 can see
where to mount the major
components by referring to
Photo A.

To disassemble the scan-
ner, remove the two screws
at the bottom of the radio
just below the battery
pack. Now remove the
back by squeezing the
sides of the front half of
the case about 3 inches
from the bottom of the
case. Once you have re-
moved the back, take out
the one screw in the middle
of the printed circuit board
and remove the front half
of the case.

All parts of the
demodulator mount in the
front half of the case. The
ICs are mounted by turning
them upside down and se-
curing them with a drop of
glue. Be sure to identify
lead number one on each
IC before gluing it down.
The I1Cs will be hard to
remove once glued down,
so | strongly suggest that
you first construct the cir-
cuit on a protoboard if you
have one.

Trimpots R1 and R2
should be mounted so that
they can be adjusted with
the scanner operating. |
drilled out two of the
“take” holes in my scanner
and mounted the pots
behind them, so | could ad-
just them once the scanner
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Fig. 2. Details of decoder input and output connections to
the Pro-6 scanner. Other brands of scanners will have

similar configurations.
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Fig. 1. Unscrambler schematic. IC1—N5596 14-pin DIP;
LM 1496 or HEP6050C also suitable; see text. IC2—555
timer, 8-pin DIP. Q1 —2N2222 or RS2009, NPN silicon
general purpose. All fixed resistors 4 W, 10%. * = see

text.

was assembled. After oper-
ating the scanner for a few
weeks, | found the circuit
to be stable enough so that
adjusting the pots again
was not necessary. Make
the needed tie points by
gluing small pieces of
printed circuit board to the
case. Be careful to mount
the parts so that they do
not interfere with the re-
assembly of the case.

| used one of the chan-
nel lockout switches for $1.
If you elect to do the same,
refer to Fig. 3.

Testing and Adjustment

Once the circuit is com-
plete, but before connect-
ing the audio input and
output to the scanner, you

CHANNEL & LOCROUT WIRES _
FROM MAIN PC BOARD

LEDS UNDER
PC BOARD ——

SWITCHES =t

should balance the demod-
ulator. Connect an oscillo-
scope or high-impedance
headphones to the output
of the circuit, apply power,
and turn the decode switch
on. You should have a
square wave on the oscillo-
scope or a tone on the
headphones. Adjust R1 to

null the carrier output.

If all was well in the
previous step, you are
ready to connect the de-
modulator. Unsolder the
wire on the PC board going
to the volume control. This
is a green wire on the Pro-6.
See Photo B for the proper
location. Solder this wire
to the output of the de-
modulator. Now connect a
short wire from the point
32:'?55*{,:5;?: {::: RESISTOR

LOCKOUT

NIHES AFTER
MODiFICATION
Ty

SBEFORE WMOQIE:CATION

AFTER MODTEICaTION

CHAMNEL LOCKDUT BOARD QF THE PRO-& (FOIL SIDE UP)

Fig. 3. Modifications to the channel lockout board of the
Pro-6 to allow the channel 4 switch to be used as S1 of the
decoder. Channel 4 of the scanner will always be active

after the modification.
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on the PC board where you
removed the previous wire
to the input of the demod-
ulator.

When S1 is in the off
position, the scanner will
work normally. When you
hear a scrambled message,
turn the demodulator on
and adjust R2 for a read-
able output. If you cannot
get a low enough frequen-
cy for your needs, simply
add some capacitance to
C1, as in Table 1.

Comments and Conclu-
sions

In operation, the de-
coder has been totally
stable and performed well.
When the decoder is
switched off, it draws
about 3 mA. When it is
switched on, it typically
draws 15 mA and has little
effect on battery life.

If your scanner operates
on a higher voltage, scale
up R4, R5, and R6 by the %

Carrier frequencies obtained (Hz)

Value of

C1 (uF) Lowest
0.10 1650
0.15 1000
0.20 800

Center Highest
3500 6000
2500 4000
2000 3000

Table 1. Selection guide for C1. Lowest, highest, and
center frequencies of each range obtainable by adjusting

R2 are given.

voltage increase (approx-
imately) that you have
above 6 volts; also adjust
R3 to give 1.0 mA current

into pin 6.

| will be glad to answer
any questions if an SASE is
enclosed.

from page 11

reason, the BS that the ARRL
has dished out to Mary has
frustrated me.

Mary, as far as | know,
started having trouble when
she ran against W7PGY in the
last director election. | don't
know that Thurston was re-
sponsible for the mudslinging
that Mary got, but he certainly
benefited the most from it. If
enough people had read be-
tween the lines, just maybe the
election would have come out
differently.

When the election for SCM
came up, two people were nom-
inated: W7QGP and WTIEU.
The results of the election are
obvious; Mary was disqualified.
| have proof that Mary was dis-
qualified after the fact. It
seems that the people charged
with looking after our best in-
terests took it upon themselves
to change the rules or by-laws
so as to disqualify W7QGP; this
caused WY7IEU to win by ac-
clamation.

After the fiasco of the SCM
election, Mary filed suit in the
court system out here. This
brings me to the next point of
interest.

A few months ago, notice
was given in QST that elections
were to be held for Northwest
Division Director and Vice-
Director. When after the
deadline for nomination peti-
tions had expired and only
W7QGP and W7PGY had been
nominated, the election was
set aside until the litigation
concerning the SCM election
was settled. Meanwhile, the ex-
ecutive board (minus W7PGY)
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voted to have W7PGY, his
highness and not so exalted
ruler of the Northwest Division,
Mr. Thurston, act as a caretaker
director until such time as the
aforementioned litigation is
resolved. So far, the litigation
has gone on for almost 2 years
now, and, by the looks of it,
probably a couple more years.
Well, fellow members of the
Northwest Division, it seems
we are enslaved to the junta in
Newington under direct com-
mand of Field Marshal
Thurston. Heil! Heil! Long live
the regime!!
| must close for now and pay
homage to his excellency,
W7PGY, on my knees bowing
down towards Seattle.
Phillip J. Kelly, Sr. WA7DKA
Vancouver WA

P.S. | have remained a member
of the ARRL for the sole reason
that if any reasonable facsimile
of a fairelectionisrun, | want to
be able to vote W7PGY out.

You are generally on top of
things coming out of
Washington which affect
amateur radio, so | am
somewhat surprised that I've
read nothing in 73 (or in any
other amateur publication)
about a bill currently in Con-
gress which could have an im-
pact every bit as great as
WARC. The bill is HR-13015,
which was introduced last June
by Lionel Van Deerlin (D-Cal.)
and Lou Frey (R-Fla.). It is titled
“The Communications Act of
1978" and is now moving

through the Committee on In-
terstate and Foreign Com-
merce, of which Van Deerlin is
chairman.

The Van Deerlin-Frey bill has
received a great deal of press
among broadcasters because
of the sweeping changes it
would make in regulation of the
radio/television broadcast in-
dustry. The point is to
deregulate the broadcasters,
and let free enterprise take its
course. The bill also seeks to
break up the Ma BelllAT&T
monopoly.

But HR-13015 would also af-
fect amateurs. Amateur radio is
not specifically mentioned in
the bill, and that in itself is
disturbing, since it would af-
fect us so directly. The act, if
passed, would repeal the Com-
munications Act of 1934 entire-
ly. It would eliminate the FCC,
setting up a 5-member Com-
munications Regulatory Com-
mission in its place. There
would also be an independent,
policy-making arm of the ex-
ecutive branch known as the
National Telecommunications
Agency. The duties of the Com-
mission and the Agency, as
outlined in the bill, are primarily
concerned with broadcasting,
although the Commission
would also regulate some
“non-broadcast services’ such
as common carriers. Again, the
Amateur Service is not men-
tioned. (Do they know some-
thing we don't?)

One interesting change in
the bill would be the charging
of license fees according to the
amount of spectrum allocated.
A TV broadcaster would be
charged for his 6 MHz, while an
AM broadcast station would
only have to pay for 10 kHz, etc.
In reading the bill, | can’t deter-
mine if this same system would
be applied to the "“‘non-
broadcast services,” but can
you imagine what a ham li-
cense would cost if it were?
Our 420-450 MHz band alone
would cost the same as five TV
broadcast permits!

| think this legislation bears

looking into by amateurs, and

I'll be interested in reading fur-
ther comments on it.

Mark D. Johns WAORGV
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DELETE THE DOWNLINK

| would like to express my
opinion about the OSCAR-type
ham satellites with downlinks
into 10 meters now that the
band is fully open for
worldwide communications
direct. It would seem that the
time has come to turn off the
OSCAR 10 meter downlink.

The reason for my position is
that even 100 kHz is a lot to take
out of the usable spectrum.
Now that the Soviets have put
up their two satellites, this has
increased to 200 kHz, which
seems to be forbidden territory
for those wishing to make
direct contacts.

The pass time over any given
area may be good for only 16 to
20 minutes of acquisition, but
now that near-normal direct
skip prevails over such a wide
area in all directions, it means
that interference chances are
many times greater because of
the wider area a direct skip
signal may cover.

There are several other fac-
tors that make OSCAR-type
satellites unethical at this time,
one being the large number of
Civil Emergency Preparedness
Stations which have been
established on these frequen-
cies since shortly after WWII,
another being the many QRP
stations which have been
squeezed out of the lower por-
tions of the band by high-
powered activities there,

It is unfortunate that the
Soviets chose to make their
major output in the 10 meter
band at this time of increasing
good skip conditions.

| have suggested to AMSAT
that if they lead the way now by

Continued on page 93
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Midland’s 13-510 Is One Great 2-Meter Mobile.

Our 13-910A Is Even Better!
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The 13-510A P.L.L. synthesizer delivers 1,200 frequencies between 143.00

and 149.00 MHz . . . the full 2-meter band, plus MARS.

NEW!
NEW!

frequencies.

encoding microphone.

The 13-510A will operate with up to a 6 MHz split between TX and RX

The 13-510A microphone connector is pre-wired for your Touch-Tone®

NEW!

NEW!
NEW!

The 13-510A has a 7-pin accessory connector for your Touch-Tone® dial,
tone-burst generator or discriminator meter. *roucn-Tene is a registered trademark of AT&T

The 13-510A is compatible with available popular CTCSS continuous tone-
coded squelch system accessories.

Midland's 13-510, with its commercial-type modular construc-
tion, earned its reputation as one tough 2-meter FM mobile.
Now Midiand has made the 13-510A an even more versatile
performer!

The 13-510A P.L.L. synthesizer splits the 6 MHz spread be-
tween 143.00 and 149.00 into 600 discrete frequencies, and a
5 KHz up-shift delivers 600 more for a total of 1,200. . . shown
directly on the digital display. In-addition, there's access to 4
available offsets for repeater operation on = 600 Hz with crys-
tals supplied or up to 6 MHz spread with your crystals installed.
Inside the 13-510A, there's a highly sensitive (0.3 uV), highly
selective (-70 dB at + 15 KHz) dual conversion receiver with

CHECK OUR SPECS:

The 13-510A has 3 transmitter outputs: 1, 10 and 25 watts.
ate MOSFET RF and mixer stages, crystal filter in the

dual
1st IF? ceramic filter in the 2nd IF, and helical resonators in the
RF amplifier.

The transmitter is conservatively rated for 25 watts output,
switchable to 1 or 10 watts for repeaters, and uses direct FM
modulation to deliver natural sounding audio.

Other features making Midiand's 13-510A the one to look at
include automatic protection circuit for the output transistor,
internal DC filtering and polarity protection, a deep-finned heat
sink for the power transistors, and electronic switching that
needs no mechanical maintenance. Mobile mounting bracket,
base stand and push-to-talk microphone are included.

RECEIVER. Type:dual conversion superheterodyne. 1st IF frequency: 16.9 MHz. 2nd IF frequency: 455 KHz. Sensitivity: Less
than 0.5 uV for 20 dB quieting (0.3 uV for 12 dB SINAD). Spurious response: -60 dB. Squeich threshold: Less than 0.3 uV.
Modulation Acceptance: + 7.5 KHz. Selectivity: -70 dB at + 15 KHz. Audio output power: 1.5 walts at 8 ohms.

TRANSMITTER. Outputs: 1, 10, 25 watts. Frequency deviation: Adjustable 3 - 16 KHz (normal 5 KHz). Audio Input: 600 ohms.

Modulation system: Direct FM. Spurious Radiation

ess than -60 dB below camer

GENERAL. Power: 13.8 volts DC, negative ground. Current drain: Transmit, 2 - 7 amps. , receive, 0.8 amps. average. Antenna

impedance: 50 ohms. Unit size: 2-5/8" x 6-13/16" x 9-5/8"

Want to know more? See your
Amateur Radio Dealer for Midland Quality

« P.L.L. 220" MOBILE
«CRYSTAL 220" MOBILE
*ANTENNAS & ACCESSORIES

... or write for free full-color brochures. *M*

1 Reader Service—see page 227

_ Unit weight: 6.6 Ibs

IDLAND

INTERNATIONAL
P.O. Box 1903, Kansas City, Missouri 64141
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Larry Griffin WBSNYX
306 East Key Bivd.
Midwest City OK 73110

Digital RTTY Is Simple

— easy as 01, 10, 11

Copy wide- or narrow-shift RTTY with this digital converter.

I-atehr, | have become
interested in getting on
a local 2 meter repeater
and working some radio-
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teletype (RTTY). | have a 2
meter rig and an old
Teletype™ unit, but get-
ting the audio from the

speaker to the Teletype
print magnet in a language
it could understand was a
problem. While doing
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some research and trying
to decide on one of the in-
expensive RTTY converters
described in different
magazine articles, |
thought how nice it would
be to connect my digital
frequency counter to the
speaker of my receiver,
display the frequency, and
tell my Teletype unit,
“When this display
changes from 2125 to 2295,
disconnect the power from
the print magnet.” Of
course, there is no way that
my counter was going to
keep up with the rapid fre-
quency shifts of radiotele-
type, but the idea stuck
with me. It resulted in an
inexpensive RTTY con-
verter that is easy to build
and operate.

The main element in get-
ting a good copy on a Tele-
type is to turn the print
magnet off and on at a



precise timing rate. A
“mark” turns the magnet
on; a “space” turns it off.
At 60 wpm, the number of
marks and/or spaces that
occur during a 163 ms
period tells the machine
which character to print. A
“space’” is not the char-
acter you get when you hit
the space bar, but it
signifies that no current is
being drawn by the loop.

| knew the first thing |
needed was a square audio
wave to clock the digital
circuitry. After a few hours
of building different squar-
ing circuits, Q1, Q2 (Fig. 1)
turned out to be the one
with the best waveshape
with the minimum output
voltage required to obtain
a square wave output.

Rather than use a
method of counting the
audio frequency, | decided
that it would be easier and
require less parts to
measure the time between
cycles. In order to do this,
the first cycle has to turn
on a timer and the next one
turns it off. | used the
popular divide-by-2 meth-
od using the SN7474 dual
D-type flip-flop. The
SN7474 can be used as a
place to store data, also.
When the SN7474 is clocked
by a low-to-high voltage
transition at its clock input,
the voltage value of its
data input (D) is moved to
the “Q” output. The “Q”
output is always the op-
posite of “Q”. Data is re-
ferred to as a “1” being the
higher voltage (4 V typical-
ly) and “0” being the lower
voltage (.2 V typically). If
the Q" is connected to
the “D’" input, the “Q" out-
put will be high on every
other clock cycle because
“Q" is always the opposite
of “Q"”. This divides the
clock frequency by two.

Now that “Q” isa“1” for
one complete cycle of the
input frequency, a refer-
ence pulse is needed to
compare this time with.
The SN74123 provides this
pulse. The output of the
SN74123 can be triggered

and the output pulse width
can be set by an RC net-
work. It also has a “Q”
opposite of “Q".

There are two one-shots
in an SN74123. One of
them is used to help square
the audio input. The RC
time constant of this half is
set for approximately 150

i . =)
The input circuit was

designed to work with the
speaker connected to the
audio output used. Only
300 mV p-p is required to
get a square audio wave
out.

The audio input is
squared and conditioned
by Q1, Q2, and IC2(A). The
“Q” output of IC2(A) is
connected to the clock in-
put of IC1(A). IC1(A)
divides the input frequen-
cy by two. The high logic
level at the “Q” of IC1(A) is
now equal in time to the
time it takes the input fre-
quency to complete one
cycle. With 2000 Hz at the
input, the “Q” output of
IC1(A) will be high for 500
us; at 2170 Hz, “Q” will be
high for 460.8 us.

When “Q" of IC1(A) goes
high, this clocks [C2(B),
causing “Q" of 1C2(B) to go
low at the same time. The
output pulse length of
IC2(B) can be adjusted to a
desired length by R1.

If the output pulse
length of IC2(B) is set to
480 us and input frequen-
cies of 2000 Hz for mark
and 2170 Hz for space are
used, the “Q” output of
IC2(B) will be low for 480 us
and will go high while “Q”
of IC1(A), on mark, is still
high. But it will go high
after “Q"” of IC1(A), on
space, goes low. The low-
to-high transition of “Q”,
IC2(B), clocks the “Q" of
IC1(A) into “Q” of IC1(B). A
“1” will always be clocked
in for a mark and a “0” will
be clocked in for a space,
as shown by Fig. 2.

The “Q” or “Q” of
IC1(B) can be selected for
upshift (Q) or downshift
(Q) and used to drive the
loop switch, Q4. This out-
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Fig. 2.

put could also be used to
drive a UART.

The converter should be
set to convert narrow shift.
Then it will decode both
wide and narrow shifts.

To adjust the converter,
apply a 300-500 mV p-p
audio signal at the desired
mark frequency to the
audio input. Connect a
scope to “Q” of IC1(A), pin
5. This output should be a
clean square wave at half
the input frequency. Dis-
connect the scope and con-
nect it to “Q” of IC2(B),
pin 12. Adjust R1 until the
low-level pulse width is
equal to Pw. Pw = 1/F +
85, where Pw is the pulse
width in seconds and F is
the input mark frequency.

Disconnect the scope
and connect it to the Q"
output of IC1(B). This out-
put should be high. Adjust
the input to the frequency
of the space signal (mark
frequency + 170 Hz for
narrow shift). “Q” should
be low. Shift the audio fre-
quency from mark to space
and back. The “Q"” output
should now shift with the
input; 1 equals mark, 0
equals space. If the PLL
tuning indicator is used,
adjust the audio input to
the mark frequency and
then adjust R2 until LED1
turns on. Adjust R2 and
find the center of the band-
width of the PLL. The con-
verter is now ready to con-
vert up-, down-, narrow-,
and wide-shift radiotele-
type.

Tuning is done by ad-
justing the bfo of the
receiver and is not dif-
ficult. If the converter is to
be used on 2 meters, it

should be aligned for the
standard audio frequen-
cies used in vyour area.
LED2 will blink as a shift in
frequency occurs and, if
the PLL circuit is used, will
also “unlock” randomly,
especially on wide shift.

Some other input cir-
cuits could be used, such
as an FET or Schmitt trig-
ger, and some noise limit-
ers and audio filters added,
but they are not at all
necessary to get a good
copy from a good signal.

| built the converter with
VHF RTTY in mind, but
have used it to receive
Teletype on the HF bands
where noise and fading did
cause problems. As long as
the audio was decent and
noise was at a minimum,
the converter didn’t miss a
character.

The phase locked loop
circuit using the NE567 was
built as an autostart cir-
cuit, but makes a great aid

for tuning.
For more information on
the NE567 PLL, see the

November, 1977, issue of
73 Magazine. For more in-
formation on one-shots,
see the February, 1977,
issue of 73. If you need to
do some reading about
radioteletype in general,
read the September, 1977,
issue of 73.

| etched a 3” x 5” circuit
board and had plenty of
room on the board for the
power supply. A bread-
board or hand-wired circuit
will work just as well.

The converter was
housed in a Radio Shack
cabinet no. 270-252. The
LEDs are Radio Shack no.
276-026. W
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James R. Avoli K3MPJ
1261 Brinton Road
Pittsburgh PA 15221

Take the Pledge

— a no-compromise console

This simple approach to building your final equipment features two-tiered, sloped construction.

F ollowing a long history
of futile attempts at

misusing desks, adding table-
top extenders, building
shelves, and the like, | finally
decided upon the pictured
design for my amateur radio
equipment console. Photo A
illustrates the unit, complete
with the following features:
1. a sloped top to aim
the upper equipment
down;
2. a sloped bottom to
aim the lower equip-
ment up;
3. a storage shelf for
books, logs, parts,
meters, etc.;
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4. an inexpensive wood-
grain contact paper
finish: and

5. portability to sit

atop any existing table

or desk.

After estimating the costs
to have it built from particle
board covered with For-
mica’™ by an acquaintance
who is a part-time cabinet
maker ($350), or simply to
purchase a metal workbench
of similar style but less ca-
pacity ($150), | made myself
an offer that | couldn’t re
fuse: "Do it yourself, but
take your time and do it
right, and the XYL will be on

your side forever!"’

The total construction
costs will be variable, mostly
dependent upon your current
supply of scrap lumber and
hardware as follows:

1. two aluminum angles
@ $4.95

2. four T-braces @ 50¢
3. twenty feet wood-
grain contact paper @
59¢

4. screws, nails,
etc., for $5.00
5. optional electrical
outlets and lamp(s)

6. one and one-half
sheets of plywood (4’ x
8 x 15")

glue,

Begin to get the overall
construction details clear in
your mind by referring to
Photo B and Fig. 1. The unit
is four feet wide, by all the
dimensions shown in Fig. 1.
The dotted lines represent an
internal barrier to keep things
from getting lost in the very
least accessible nooks and
crannies. lhe shaded areas
represent the internal sup-
ports needed for strength and
stability.

| stress the use of plywood
instead of particle board
because of its lighter weight

and ease of maneuverability,
its ability 1o accept screws
and nails without fracturing,
and its esthetic wood grain if
you elect to give it a natural
wood finish instead of using
the contact paper option.

If you are not an experi-
enced cabinetmaker, | recom-
mend that you acquire and
read the following literature
before commencing the
actual construction:

“How to Buy Plywood,”
Popular Science, Feb., 1977,
page 122; "How to Work
With Plywood,"” Popular
Science, Mar., 1977, page
124; NBS Voluntary Product
Standard PS51-71, Hardwood
and Decorative Plywood, SD
Catalog number C13.20/
2:51-71, Government Print-
ing Office, Washington DC
20402,

The first step towards
construction is to precut the
following sizes of plywood.
They can be cut most effi-
ciently according to the
diagrams in Fig. 2: 48" x 30"
bottom plate, 48" x 18"
bottom shelf, 48" x 123"
bottom slope (20 cut), 48"
x 24" top plate, 48 x 113"
top shelf, 48" x 11" top
slope (207 cut).



The slope pieces require
angled edges if you don’t
want to use up all of your
Plastic Wood™ | The specified
lengths include the extended
edges of those angled cuts.

Next, precut the internal
supports and sides from
plywood, or from one-inch
pine (the latter is recom-
mended if it is available): 30"
X 4)%" bottom sides (two
pieces), 22" x 5 top sides
(two pieces), 67 x 44"
internal support (for
bottom), 6” x 5" internal
support (for top).

Refer to the details illus-
trated in Fig. 1T to make the
angle of slope on the side
pieces, and the 20° cut angle
on the slope pieces.

Then, precut the miscel-
laneous parts as follows: 48"
x 1" bottom rear ledge, 48" x
13" top front ledge, 47" x
42" internal barrier (for the
bottom). This internal barrier
can be made of any material
from plywood to plaster-
board because it doesn’t have
to support any weight, it is
not usually visible, and you’re
trying to build this console
for next to nothing, aren't

you?
Finally, you can go to
your local building supply

center to acquire the follow-

ing items:
1. four-penny finishing
nails (2 pound)
2. white glue
bottle)
3. four 3-inch T-braces
with mounting screws
4. two 8-foot lengths of
%" angles of 1/8-inch
aluminum
5. six #8 x 1" alumi-
num screws, bevel-head
6. six # x 2" alumi-
num screws, flat-head
1. miscellaneous electri-
cal fixtures if you
aren’t reusing whatever
you were using before
vou decided to build
this project (I used two
outlet strips with six
outlets each, one for
the top and one for the
bottom); you may also
want to install a small
fluorescent lamp fix-
ture

(large

You are now ready to
assemble the console. Re-
member to use an abundant
application of glue at every
point of contact. Then
remember to wipe away the
excess glue after the nails
have been driven and counter-
sunk. Since the glue is
typically water soluable, all
you need is a wet rag for this
cleanup procedure.

Begin by building the
structural portion of the top
and bottom, by referring to
Fig. 3. Attach the sides to the
top and bottom plates by
seating all pieces atop the
plates. Then attach the in-
ternal supports in a similar
manner, centered left to
right, but secured three
inches from the open edge.
Now attach the internal bar-
rier for the bottom section;
its back side should be flush
with the beginning of the
downslope cut of the side

pieces.
Complete the main sec-

tions by affixing the shelf
pieces to the top and bottom.
As you may have figured out
by now, I've saved the best
for last. The angle cuts of the
slope pieces may have to be
“fine tuned” for an accept-
able fit due to your manufac-
turing tolerances. The best
way to implement those
adjustments is by eyeballing

the fit and adjusting the angle

of the cut wuntil vyou're
satisfied with vyour own
craftsmanship. Now apply the
front and rear ledges, and all
the hard work is over. The
tedious work now begins!

Take a few moments to
smooth the edges and joints,
to countersink all the nails,
and to fill and sand all those
countersunk nail holes, joint
gaps, and surface imperfec-
tions. If it doesn’'t look and
feel smooth at this point,
you’ll be disappointed later,
especially if you opt for a
natural finish.

It is now time to apply the
finish of your choice. |
decided to use contact paper
because the scrap lumber |
used didn’t consist of all un-
finished lumber. Also, |
wanted to match the finish of

2
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Photo B.

the low-boy filing cabinet, as
well as other items already in
the shack. Modern adhesives
work well on a clean surface,
so be sure you have removed
all the sawdust possible with
a tacky cloth before you start
to apply the contact paper.

As alternatives, however, you
may choose to stain it, then
finish it with wvarnish or
shellac, or to paint it, or to
apply a veneer or a laminate,
depending upon your needs,
skills, and finances.

Once that finish is com-
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Fig. 2

plete, the legs can be con-
structed. The top is sup-
ported by, and separated
from, the bottom by two
aluminum angles reinforced
by four T-braces. To fabricate
the aluminum supports, first
make two cuts on the same
edge of both pieces of angle
as illustrated in Fig. 4, then
scrap the nine-inch cutoff. At
the point of each cut, secure
the uncut side in a vise (or
between two pieces of scrap
lumber held together by two
C-clamps). Heat the area
thoroughly with a propane
torch, then slowly and care-
fully bend the metal to form
a right angle, taking special
care not to crack the metal
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on the bend. On each piece of
metal, the edges of the two
cuts that are now opened 90°
should be filed smooth, as
should the newly created
corners. Drill three holes in
the forty-eight inch section,
one centered with the other
two located sixteen inches
each side of center. Counter-
sink these holes to accom-
modate your flat-head screws;
they will hold the top section
to the angle pieces.

Turn the top section
upside down to drill pilot
holes for these flat-head
screws and for the T-braces.
Secure the aluminum sup-
ports with the flat-head
screws, then install the
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T-braces for additional opted for a lamp, install it
strength, centered eight now, too.
inches each side of center, as Finally, sucker an accom-
illustrated in Fig. 4. plice ... er, ahem .. con-

Right side up, this assem-
bly will wobble easily on
these legs, but once secured
to the bottom with three
screws on each side, it will be
sturdy enough to support a
human being, let alone your
kilowatt amplifier! That task
is easily accomplished with
two bevel-head screws in each
front leg, and one in each rear
leg.

Install your outlets at the
rear of each section, and
secure the feeder cable for
the top strip to the back of a
rear leg to hide it. If you

vince an able-bodied acquain-
tance to help you carry your
creation from the woodshop
to the ham shack, and lift it
atop your old desk or table.
If you used the contact paper
finish, remember to be
careful not to snag or to tear
the plastic when you finally
move in, connect, and check
out your equipment. Now
you may call in the boss for
her approval.

Say, have you given any
thought to building another
console for your test equip-
ment at the service bench? =
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It’'s Thomas Communications For Top Quality Equipment and Service

o e Call Toll-Free 1-800-243-7765

® Retail Price Catalog

® Monthly Used Equipment List
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Two Meter Tone Alert

— keep everyone on call

This system can provide emergency help at the dial of a “9".

Rodney A. Kreuter WAJENK
R.D. #1, Box 27G
New Stanton PA 15672

ere in southwestern

Pennsylvania, we
have had our share of
emergencies lately. The
Johnstown flood and two
hard winters have kept the
local two meter repeaters
from gathering dust. How-

ever, many hams, myself
included, do not monitor
these repeaters as much as
we should because, many
times, we are busy doing
something and don’t want
to be interrupted by local
rag chewing or routine traf-
fic. Of course, I'm sure that
there isn't a ham in our
area who wouldn’t drop
whatever he was doing and
man his station if he was
needed.

The morning after Frank
WB3HIY had found some
stranded motorists in need
of first aid for frostbite,
Larry WA3YIR and | were
discussing the use of the
local repeater during times
of emergency. Larry, who is
the emergency coordinator
for Westmoreland County,
suggested that it would be
very useful to have a type
of tone alert similar to
those used by fire com-
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panies and ambulance ser-
vices. Two meters is ideal
for this, with its local
coverage and fixed fre-
quencies for repeaters.
Since a great many hams
now have touchtonelM
pads for autopatch, it
wouldn’t be very difficult
to use these to activate two
meter monitors. All a per-
son needs to do is access a
repeater and touchtone in
a certain code.

Since a fair number of
repeaters now have
autopatch, the tone alert
decoders would have to be
designed to ignore the
tones used in making
phone calls. The easiest
and most reliable system
of accomplishing this was
to delay the output of the
decoders so that the tones
would have to be present
for at least 4-6 seconds to
trip the monitors. This
doesn't mean that it can
never trip during routine
autopatch use, but anyone
who holds a key down for

that long needs help
anyway.
The number 911 is the

most often used telephone
number for emergency ser-
vice, so we decided to
make our tone alert system
activate when the number



9 is transmitted for longer
than about 8 seconds.

Circuit Operation

In the monitor mode,
audio is fed from the
receiver to the 10-Ohm
resistor, R1. R1 acts as a
load for the audio
amplifier and should
match its impedance. If
you don’t know what the
load impedance should be,
use 10 Ohms.

The volume control on
the receiver should be ad-
justed so that the LEDs
light dimly when a set of
tones is received. Since
most LEDs have a turn-on
threshold of about 1.7
volts, the audio voltage
will be about 1.2 volts rms
when the LEDs light.
Resistors R3 and R4 divide
this voltage down to about
100 mV, which is a voltage
that the 567s seem to be
happy with.

One more note on the
volume control setting on
the receiver: With the
receiver pumping out 1.2
volts rms, the audio power
delivered to the speaker
when the tone alert ac-
tivates will be about 200
mW. This is plenty for my
ears. If your ears are dif-
ferent, do this:

1) Choose the audio
power that you want;

2) Calculate the rms
voltage for this power
rating from E = /P*8
(assuming 8-Ohm speak-
ers);

3) The new R2 = [(1.4*E)
— 1.7)0.01 (R2 in Ohms);
and

4) If you choose to use
less than 200 mW, forget
the above three steps. The
LEDs won't light, so leave
them out. Instead, adjust
the volume controls so that
you get 100 mV at the junc-
tion of R3 and R4, A scope
or VTVM will suffice.

Since the LEDs limit the
voltage to 1.7 volts peak, it
won’'t be necessary to
change R3 and R4 unless
you opt for lower power. If
you do want to use less
than 200 mV, calculate the
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new R3 from:
R3 = (10*E) —1
(R3 in k Ohms)

Now that you have 100
mV feeding the 567s, you
can proceed to more im-
portant matters.

As everyone knows, the
tone for the number 9 con-
sists of two tones, 852 and
1477 Hz. The load of IC1 is
IC2. Therefore, 1C1 is
always drawing current
from the power supply and
“listening” for that 852 Hz

tone. 1C2, on the other
hand, isn’t doing anything
because IC1 controls its
power supply and it won't
have any source of current
until 1C1 “hears” 852 Hz.
This saves current and pro-
vides the means of produc-
ing an output only when
both tones are present.
When the tones repre-
senting the number 9 are
received by the monitor,
the output (pin 9) of IC1
saturates (goes from about

Inside view of the tone alert.

5 volts to 0.5 volts). Now
IC2 has power and it
“listens” for 1477 Hz. It
1477 is present, 1C2's out-
put also saturates and
energizes the delay circuit,
Q1 and Q2.

Capacitors C4 and C7
slow down the action of
the tone decoders a little
(0.5 to 1 second), but Q1
and Q2 provide most of the
time delay. Additional
time delay could be ob-
tained by making C4 and
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Fig. 2. PC board.

C7 much larger, but the
decoders would be very
sluggish and it would be
more expensive to do it in
that manner.

The time delay operates
as follows. Initially,
capacitor C8 charges to
about 12 volts through
resistors R10, R11, and R15.
This causes Q1 to turn on
and Q2 to turn off. When
pin 8 of IC2 goes low,
capacitor C8 begins to
discharge through R10,
R11, and R12. When it has
almost completely dis-
charged, Q1 turns off and
Q2 turns on. This pulls in
the relay and latches the
circuit. Time delay is con-
trolled by R11.

Resistor R9 and diode
D1 provide the latching
function for IC2. When Q2
finally saturates, pin 1 of
IC2 is low. The voltage at
pin 1 is then kept low by
the diode and resistor. By
applying a positive voltage
to pin 1, the circuit is reset.

If the tones should end
before the time delay times
out, as in the case of a

routine autopatch, nothing
will happen because Q2
never saturates. C8 will be
partially discharged, but it
will recharge in a few
seconds and be ready for
an alert.

Construction

The easiest method of
construction is to use the
artwork in Fig. 2 and make
a printed circuit board.
This would be especially
useful if a club were to
photographically produce
a lot of boards. Perfboard
construction could be
used, since the circuit isn’t
very complex and layout is
not critical.

Some components, such
as the LEDs, relay, and
speaker, were left off the
board so that you can use
any size components you
might have. The relay
should not draw any more
than 150 mA. Mount the
LEDs somewhere where
you can see that the device
is receiving the proper
audio voltage.

A bypass switch (S1) can

—h=E % “L‘L.‘L.L o Bl
e ¥ ¥ i PN i
5l R Ss ™ 22
_)IE =i J ;Eﬂ? 88
by Gt hige () M
i% T *'}F*Hﬂ::_‘*xg =] =
5L LT NP e I,
{_,_\+E : _oio-d ot B 7

Fig. 3. Component layout.

be used to defeat the tone
alert, or you can simply
switch to the internal
speaker of your rig.

Use the highest quality
components that you
can afford for this project.
This device by its very
nature might be called to
work for months at a time
without any testing. |
would suggest that, if your
local repeater group has
nets every week, the
monitors be tested before
each net.

Use at least “2-Watt
resistors unless otherwise
marked. Capacitors should
be at least 10-volt unless
otherwise marked. Total
cost of the tone alert
should not be any more
than about $15 — junk box
to the rescue!

Adjustment

Adjustment is not dif-
ficult, but it will take some
time, mostly due to the
fact that the decoders are a

little broad and a little
slow to react.

Tune IC1 first. Turn R6
fully counterclockwise.
Have someone transmit
the tones for the number 9
(simplex, please). Apply
power to the board, wait
about 15 seconds, and then
reset 1C2. Adjust the
volume on your receiver so
that the LEDs just light.

Connect a voltmeter
from pin 8 of IC1 to
ground. Slowly turn R6 un-
til the voltage falls from 5
volts to about 05 volts.
Mark this point on the pot.
Repeat the tuning with the
pot initially in the
clockwise position. The
final setting of the pot will
be midway between these
two points. Have vyour
friend pulse his pad —
about 2 seconds on, 2
seconds off — and make
sure the decoder falls each
time.

Now proceed to |C2.
Remember that IC1 must

ok trimpot vertical mount

100k trimpot vertical mount

12 volt SPDT relay 150 mA or less (see text)
DPDT switch (power-defeat)

N.O. push-button (reset)

Parts List
C1,C13 0.22 uF R2 6BQ V2 W
C2, C5, C6, C10, C12 0.1 uF R3, R10, R15 10k
C3 2.2 uFii6 vV R4, R14, R18 1k
C4 6.8 uF/16 VvV R5 9.1k
C7 1 uFM6 vV R6, R8
c8 4.7 uFN6 YV R7 4.3k
C9, C11 100 uF/25 V R9, R17 22k
D1, D2 1N914 R11
D3, D4 1N4001 R13 4.7k
D5 6.2-volt, 1-Watt zener R16 150Q 1 Watt
IC1, IC2 567 tone decoders RLY1
LED1, LED2 red LEDs S1
LED3 green LED S2 relay contacts
Q1, Q2 2N2222 or similar S3
R1 10Q 1 Watt SP1 8Q speaker
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be working before 1C2 will
operate. Perform the same
type of adjustment using
R8.

After you are certain
that the pots are set cor-
rectly, epoxy, glue, wax, or
nail polish them so that
they cannot move. Adjust
R11 for the proper amount
of time delay. Six or seven
seconds is okay.

One warning about the
tones you use for adjust-
ment. Be sure that your

friend has a good touch-
tone pad.

Depending on what type
of relay you might have
available, you might do
more than just switch in a
speaker. A flashing light or
tone, for example, might
be switched in by an extra
set of contacts.

Use

It comes to mind that a
device such as this could
be misused out of ex-

istence rather quickly. We
are fortunate here in our
area that we don’t seem to
have that problem.

To be really effective, as
many hams as possible
should know that a group
of people in your area have
these devices and are
monitoring a certain re-
peater with them. It would
be best if at least a few
people on each repeater
frequency have the tone
alerts.

Another possibility that
should not be overlooked
is that alerts built for other
tones could be used as a
private line with friends or
the XYL. A club could also
have its own to alert
members to cancellation
of meetings or other
business that would affect
only those people.

Many thanks to Larry
WA3YIR for his help with
testing and printed circuit
artwork.

deleting the 10 meter downlink,
the Soviets may do likewise on
their next venture.

AMSAT and associates
should be congratulated for
providing service into the 10
meter band during the low
MUF, but now is the time to
stop!

Samuel H. Beverage W1MGP

North Haven ME

MORE GROANING

To K4Kl's informative article
(“Silence Groaning Refrigera-
tors") in the November, 1978,
issue of 73 should be added
several additional points to
avoid problems he described.
In addition to cleaning up bad
connections in junction boxes,
outlets and switches that show
signs of overheating should be
replaced. Appliances such as
washers, refrigerators, garbage
disposals, and air conditioners
should be fed by separate cir-
cuits directly from the fuse or
breaker panel. A common neu-
tral as he describes in his arti-
cle must be avoided! Balance
the current draw on each side
of the 220-volt service if possi-
ble; for example, if you operate
4 window air conditioners
drawing 7 Amps at 117 volts, ar-
range separate direct wiring to
each unit. At the fuse panel,
two units should be connected
between one of the 220-volt
legs and neutral, and the other
two between the opposite leg
and neutral. If local building
regulations do not permit you
to work on your wiring in your

own home and if you are other-
wise not qualified, find a com-

petent electrician.
William W. Muessig K4FD
Falls Church VA

Mr. Muessig does not sup-
port his statement about run-
ning appliances directly to a
fuse box using separate cir-
cuits by referencing the speci-
fic requirement of any recog-
nized electrical codes. Three-
wire systems have been devel-
oped for specific technical
reasons. They have been in use
for many years and are still be-
ing installed. As in any elec-
trical power system, poor con-
nections can be hazardous.

As electrical codes are quite
complex and differ in various
locations, the best thing to do
is to check your code and see if
your wiring conforms. One of
the problems is that older
houses may not conform to the
latest codes, as the codes are
often being changed and up-
dated in many communities.
Before making any changes, |
would suggest learning the ex-
act facts applicable to your
own situation. A licensed elec-
trical contractor will be able to
inspect your wiring and sug-
gest what changes would be
desirable or required.

| am in full agreement with
Mr. Muessig's excellent sug-
gestion that any overheated
items be replaced and bad con-
nections corrected. —K4Kl.

QOops! I'm only fifty-six and |
certainly wasn't any child

wizard with electronics, but
“fifty years a ham and long-
time member of QCWA" is
about the nicest thing anyone
could say about me even If it
isn’t correct (see October, 1978,
issue of 73, page 6)! My letter of
July 24th providing you with the
original artwork had reference
to Larry Harvey N6LY for whom
| did the sketch—he fits that
description. He's the ham
responsible for producing the
fine printed program of the San
Diego Convention and de-
serves recognition for a job
“well done,” most especially in
view of the lack of help and
cooperation which he had to
overcome.

Keep the League's tender
spots exposed to the stove,
Wayne. The pages of 73
Magazine certainly give the
amateur radio community
much to think about and use in
every facet of this great hobby.
May your tribe increase—also
your ad contracts and subscrip-

tions!
Paul Hower WAGGDC
La Mesa CA

You asked. | copied the 14
wpm tape you sent thirty times
besides copying off the
air—excuse me, thirty sides,
fifteen times. Tuesday | got my
General and Advanced li-
censes in one sitting.

So now send me the 21 wpm
tape and the 6 wpm tape. Also,
subscribe me again to 73.

Glen Jacobs WB7CMZ
Eagar AZ

GOLD STAR

The good guys still out-
number the bad guys in the
mail-order business. In the
spring of 1978, | ordered a gear
set and service manual for a
Lorenz TeletypeT™ machine
over the telephone. | paid
$48.00, in advance, for the

order. The person accepting
the order misunderstood and
sent gears for a Model 15, | was
advised the manual was not
available from the advertiser.
Subsequently, the advertiser
had a machinist cut a pinion
gear and | received my three
made-to-order gears. | forgot
about the manual. Recently, |
received an unsolicited check
for $26.00 as refund on the
manual not delivered. A gold
star advertiser—Teletypewriter
Communications Specialists,
Berkeley Heights, New Jersey.
George D. Louden WB9GMF
Omro WI

COMPUTER USER’S NET

There has been established a
2650 Computer User's Net
every Thursday at 2330Z on a
frequency of 3.993 MHz. The
net is an informal net dedicated
to the discussion of the 2650 in
particular and personal com-
puting in general. Most of the
net participants are using the
Central Data 2650 system and
they are eager to talk to any and
all.

The present net control sta-
tion is Jerry Johnson WA3WZF,
Fort Meade, Maryland, and it is
hoped to expand the nettoa 20
meter version also.

Vincent Staffo WB2FYZ
llion NY

Ttechnical

library
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Francis J. Ferrara WBSSWH/WS8VL

PO Box 56
Enon OH 45323

Sneaky Car Security System

he recent visit to my

van by an “uninvited
guest” gave me the im-
petus to start construction
on a radio-controlled elec-
tronic locking and alarm
system which | have con-
templated building for
some time. Most standard
automotive alarms have

— an alarming article

certain disadvantages,
such as time-delay units
which allow 30 or so
seconds for entry. A profes-
sional thief can have the
door to your car opened,
radio out, and be halfway
down the block before
your siren goes off! Lock-
actuated systems possess

the negative feature of
having to punch a hole in
the body of your car. They
are also a dead giveaway
to the “pro” as to what
type of protection you are
using. But my particular
design utilizes a small
battery-powered transmit-
ter to activate and deac-

tivate the alarm/receiver,
without any direct con-
nection to your vehicle,
Almost all of the digital
circuitry is from the CMOS
family, which is a natural
for automotive applica-
tions because of its wide
supply voltage range, ex-
cellent thermal character-

4 Al RI%
SiK 820

YCC

Ll
a8mH
! TORDID

D2
INTSI

vCC

UTa

veC

ua

|
T4C93
3
16
1]

JL B0H

1A T4C14 T

T L 800R:

j
N us

o racis |2

VEC
1 &
RIS
fax
5
i i3
uz . 2 : Ul
E. T4co) |F 4 r488/
ACT 8223
-
SiA 2
D — oo
— DE-ACT 3
r_. "
Lis e g S
vCC
L I

-1
G
CD-S0O1&
I&
z
i ic
ANT
WALKIE
&4 P TALKIE
|
.- |
5 &s
NS P
[REMOVE 5@
AUDIO LINE
4
{
RADIO SHACK
l "MICRD"
50-3019

) Tnlu

it

us
TA&CIN)

R4-RE2 .

10K Jr_ I‘ Im :

uTe

e LU

Fig. 1.



Receiver and companion transmitter.
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istics, and extremely low
power consumption. To
keep the project as simple
as possible, a set of inex-
pensive walkie-talkies are
used as the rf link.

Transmit System Descrip-
tion

Refer to Fig. 1. The
transmitter logic centers
around U1, a 32 x 8 bit
ROM of the 7488 or 8223
variety. These memory
chips can be bought,
preprogrammed with ran-
dom bits on the output,
through the surplus market
for a few dollars each, or
they can be purchased new
and programmed by the
buyer. A four-word address
sequence is generated by a
74C93 binary counter, U2,
and the activate/deacti-
vate switch, S1. The two re-
maining address lines are
hard-wired to ground. A
different eight-bit parallel

TO VLC

L5

output is produced each
time the address changes.
The ROM outputs are then
routed to multiplexers U3
and U4. On U3, the first bit
is locked low, and, on U4,
the second bit is locked
high. Since the multi-
plexers are sequenced with
a 74C90 decade counter
(U5), the count on U4 will
never progress past the sec-
ond input. The end result is
a ten-bit TTY format signal
at the output of OR gate
U6A/B, with the data
changing 1 address each
time U5 completes a count
of ten. The baud rate is
controlled by the MOSFET
oscillator and runs at ap-
proximately 50 Hz using
the components specified.
The output is split off at
the source of transistor Q1,
with one leg passing
through the 74C14 Schmitt
trigger (U7) and divide-
by-16 counter, U8, and

TO 43 PN 3
TO & PIN Y

10 U 33 AN 3
§ 1O U3 PN )
by IO UST PiND
12 70 U38 PINY

drives counter U5 at 50 bits
per second. The second leg
of the oscillator is the
audio source for the data
modulator U6C. The TTY
signal controls the audio
tone by producing ON/OFF
keying in direct proportion
to the digital data. The out-
put of the analog switch is
then used to modulate the
transmit walkie-talkie. The
unit should be modified by
removing the microphone/
speaker and connecting
the data modulator output
directly into the walkie-
talkie audio line, Audio
level is controlled by
potentiometer R13 and
should be set for minimum
distortion by monitoring it
with an oscilloscope at the
output of the second
walkie-talkie. It is also
necessary to lock the
TX/RX switch in TX. This is
accomplished by removing
the PTT button and bend-

ing the switch arm around
to the foil side of the PC
board where it should be
soldered in place to the
ground pad.

Receive System Descrip-
tion

Refer to Fig. 2. The en-
coded signal is picked up
by walkie-talkie #2 with the
audio tone level controlled
by R16 and boosted by op
amp U9. Cé, C7, and L2
comprise a frequency
selective network which
allows only the 800 Hz
tones to pass. D4 detects
the signal, and C8, C9, and
R19 filter it. Q2 clamps the
voltage so that it can fire
Schmitt trigger U10A,
whose output is the
restored digital data. This
data is then applied to the
serial input port of U11, a
5-volt UART. Clocking to
U11 is provided by a sec-
ond MOSFET oscillator,
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which is essentially the
same circuit as the
transmit oscillator. The
output of the UART is a
succession of eight-bit
parallel words which are
decoded by the circuitry in
Fig. 3. The decoder pro-
vides a signal when it
senses an “activate’” com-
mand which sets flip-flop
UT6A. When the Q output
(pin 5) goes high, it arms
AND gate U15. At this
time, if any of the other
switches (52-S5) are
opened, the output of U15
will change state, causing
U16B to latch, which turns
on Q4, trips the relay, and
sounds the alarm. Once
U1l6B latches, it is not
possible to reset it by mere-
ly closing the door. The
turn-off command must
come from the transmitter
or from a reset switch hid-
den inside the vehicle. To
ascertain that the receiver
has actually picked up the
activate command, a
visual indication system is
provided. When UT6A
arms, it triggers one-shot
U17, which produces a
half-second-wide pulse
that blinks red LED D7.
When U16A disarms, D6, a
green LED, will also blink,
indicating that the vehicle
can be entered without set-
ting off the alarm. These
two LEDs can be mounted
in an inconspicuous place
near a window to aid
visibility.

Decoder

Refer to Fig. 3. The eight-
bit codes enter the shift
register chain simultan-
eously through U19 and
U23. Here they are clocked
down the line by U12,
which provides a pulse
each time it recognizes
that a valid word has been
received by U11. U12 also
produces the data reset
command for U11. At this
time, a constant com-
parison is being made
by ICs U36 through U43
and U27 through U34,
which comprise the respec-
tive activate and de-

activate command rec-
ognition circuits. Pre-
selected values which
match the activate and de-
activate codes are set into
the comparators by DIP
switches. When the data at
the shift register outputs is
the same as those
preselected values, the A
= B outputs of the com-
parators will go high, and,
when all eight go high con-
currently, their associated
NAND gates will go low,
causing U16 to either set or
reset. If no changes in
coding are anticipated
after the initial setup, it is
not necessary to use the
DIP switches. Instead, the
codes can be hard-wired in-
to the comparators. It's not
even that difficult to
change codes with this
technique, especially if
wire-wrap construction Is
used. As an added security
measure, all the shift
register clear lines are tied
common and wired to the
UART framing error flag
output. In the event of
noise, quite often the
UART will output a ran-
dom “word,” but it also

Interior view of transmitter. Digital section and batteries
are on the left. Rf section is mounted on right wall.

Receiver circuit board. Receive rf board is in the upper right-hand corner. To its left are
the tone-to-data converter, UART, and shift register chain. The bottom half of the board
contains the digital comparator and logic control circuits. I/O connectors are on the ex-

treme left, upper and lower.
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the microcomputer-controlled
appointment clock

NEW

First Time Offer

— NOT A KIT —
Regular Price $79.95
Introductory Offer by

HAL-TRONIX
only $69.95

FEATURES:

® Sleek modern styling to complement any
home or office decor.

® Tells the time.

® Tells the date and year.

® Up-timer to 60 minutes, 59 seconds with
pause,

® Alarm to ring at the same time everyday.

® Daily appointment sets appointments for the
next 23 hours, 59 minutes,

® Future appointments up to one year.

® Dimmer switch for display.

® Memory will hold up to 30 appointments.

@ Lithium power cell to retain memory during
power outage.

® Appointments entered out of chronological
order will be stored in chronological order.

® Colon flashes once each second.

® A.M./P.M. indicator.

® Plugs into any wall outlet.

® Easy to read vacuum fluorescent display.

® Extremely accurale quartz crystal clock.

EFFICIENT. REMARKABLE.

TimeTrac sold and distributed by HAL-TRONIX. Dealers welcome.

Send 15¢ stamp or 5.A.5.E. for information and flyer on other
HAL-TRONIX products. To order by phone: 1-313-285-1782.

HAL'TRON'X ~ H24
P.O. Box 1101

Southgate, Ml 48195

ORDERS OVER 5135.00 WILL DE SHIPPED POSTPAID EXCEPT
ON ITEMS WHERE ADDITIOMAL CHARGES ARE REQUESTED
ON ORDERS LESS THAN §15.00 PLEASE INCLUDE ADDITION-
AL 51.00 FOR HANDLING AND MAILING CHARGES.

SHIPPING
INFORMATION;

e . [

Rear view of receive board. Filter coil is in the upper left-

hand corner.

recognizes that it was trig-
gered from noise and will
pulse the framing error flag
high. This pulse will cause
the shift registers to dump
any erroneous data in
them, thus decreasing the
possibility of accidental
activation or deactivation
due to noise. Push-button
switch S6 is used to
manually reset the alarm
by producing a negative-
going pulse. The momen-
tary short circuit across
U35 will cause no harm to
any circuitry,

Operation

It is only a matter of
throwing the activate or
deactivate switch and
observing the receive in-
dicator LEDs for proper
operation. The transmitter
is designed to send a con-
tinuous string of data, for
the receiver only has to
miss just one data bit for
the commands to be ig-
nored. It is better to send
the data continuously and
then turn the transmitter
off after it has been
verified that the command
has been properly re-
ceived.

Conclusions

Designed initially as an
automotive protection
system, the basic circuitry
can be adapted to suit a
host of other needs, such
as home protection or as
an automatic garage door
opener. Power supply re

98 * Reader Service—see page 227

quirements are extremely
low. In the arm mode,
about only 50 mA of cur-
rent at 12 V dc is all that is
needed. This suggests bat-
tery power as a primary or
backup source which
would sustain protection
to, say, a house during a
blackout — or if someone
cut your ac lines!

There are so many
variables present that it
would be extremely dif-
ficult to try to “crack”
the receiver by means
other than what it was
designed for. Transmission
and modulation frequen-
cies, data rate, and code
combinations are just a
few of the parameters
which can be changed. At
the other extreme, this par-
ticular unit was designed
as a prototype, and the
coding scheme is more
complex that it really has
to be. Eight bits per word,
multiplied by four words
for each command, results
in 232 possible code com-
binations (more than 4
billion)! If this much secur-
ity is not needed, remove
the wire from U2, pin 9 in
the transmitter and ground
it. This will result in only
276 code possibilities
(65536). However, U21,
U22, U25, U26, U29, U30,
U33, U34, U38, U39, U4z,
and U43 can all be deleted.
Other ways to decrease
complexity would be to
use only a four-bit data

word.
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ersonal computers
have been around for
several years now and it ap-

Design-a-Notcher

— automated filter values

spend most of their time

playing games. | think we
should start making them

us. The following program
will compute the variables
used in a notch filter. The

pears that many of them

4 100

do some honest work for

WHAT I% THE DESIRED NOTCH FREGUENCY

18848

WHAT IS THE DRIVING SOURCE RESISTRNCE IN OHMS
S

WHART LOARD <IN DOHMS>» IS THE FILTER FEEDRIMG
18888

SELECT A VALUE FOR <R>

WHEN SELECTING R THE SOURCE & LOAD RESISTANCE MUST

BE CONSIDERED THE R SHOULD BE AT LERST =2 THE SOURCE RESISTHHNCE
CR=>FR5> AND R SHOULD BE 1718 O LESS THAN EL. THE EATIO

SHOULD BE RS<R<EL

1568

IS THIS A STAMDARED YALUE OF <C3

TES

THE YALUE OF cR>» TS5 1588

THE YHALUE 0OF 2C IS 2 12314224F-87¢

THE YALUE OF E-2 1% PSR

THESE YALUES SHOULLD BE ROUNDEDR TO THE HERREST STAHHNDRRED
YHLLUES

HMHAT IS THE DESIRED HOTCH FREGUENCY

E

WHAT 15 THE DRIVING SOURCE RESISTHHCE IH DOHMS
oA

MHAT LOAD oI OHMS: IS THE FILTER FEEDIHG
1EaknAE

SELECT R VALLE FUR CR)

WHEN SELECTING B THE SOURCE & LORD RESISTRMCE MUST
BE COMSIDERED THE R SHOULD BE AT LERST =3 THE SOURCE RESISTRNCE
(R=3RS) AND R SHOULD BE 1.46 OR LESS THEMN FL. THE RATIO

SHOULD BE RS<RCRL

15063

THE “ALUE OF C 15 1 F&92852E-0S

IS THIS A STHHDARD VALUE <YES. MO»
rICI

THE NOTCH %ALUE DEFENDS ON THE ACTUAL MALUES OF
THE COMPONENTS IT IS DESIRABLE TO GET HS CLOSE HS
FOSSIBLE TO THE RETHAL YALUE 0OF C

TO CORRECT THIS WHAT 1S THE HEAREST STANDARRD YALLE
oF

5 =

THE VYALUE OF <R>» 15 1326

THE YHLUE OF 2C 15 8. B4

THE YRALUE OF R/2 IS B66Z

THESE WALUES SHOULD EBE ROUNDED TO THE HNERREST STHMEARD
VALLIES

Sample runs.

variables are the R or C

terms. The program was
written for an SWTP
system using 8K Basic.

A notch filter, as its
name implies, is used to
notch out a certain fre-
quency. The desired fre-
quency will be notched out
and certain side frequen-
cies will be attenuated.
The number of side fre-
quencies attenuated will
depend on the depth of the
notch and the sharpness of
the notch itself. The notch
depth is determined by
how well the components
are matched. Theoretical-
ly, infinite attenuation is
possible, but the mismatch
of components limits the
total attenuation to less
than the theoretical limit.

The frequency where the
notch occurs is dependent
on the values of the RC
components in the follow-
ing equation:

Fn = 1/2rRC
where Fp is the notch fre-
quency.

To use the program, one
must know the resistance
of the source feeding the
filter and the resistance of
the load being fed by the
filter. The filter works best
when working into an open
load, which is not prac-
tical, but it still does quite
well with a load across the
output if the load resis-

RS R R

Fig. 1. Twin-T notch filter.
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Fig. 3. A graph of a
computer-designed notch
filter. Note the closeness of
the computer values and
the values used in the ac-
tual circuit.

tance is high compared to
the source resistance and
the resistance in the notch
circuit. For best results, the
following ratio should be

e

Ba188 FRINT "WHART IS THE DESIRED "
8185 PRINT "HOTCH FREGUENCY =

Bila INFUT M

111 IF MNZ45H08E GOTO co8

Bliz8 FEINT

"WHAT IS5 THE DRIVING. SOURCE "

8125 FRINT "RESISTHNMCE IN OHMS

Biz8 INFUT R1
B148 FPRINT
8145 FRINT
B15E INFLUT RE2
8155 PRINT

"WHAT LOAD <IN OHMS
"FILTER FEEDING 2"

I5 THE"

@168 PRINT "SELECT A WALUE FOR ¢R) °

Biel FRINT

@162 PRINT "MWHEH SELECTING <R2. THE SOURCE "
8165 PRINT "AHND LORD RKRESISTRHCE MUST BE "
A167 FPRINT "COMSIDERED . THE<E?2 ™

Aics PRINT "SHOULD BE AT LERSTY

8178 FRINT " =>THE SOURCE RESISTHHCE

Bi7Z PRINT
G175 PRINT

" AHD R SHOULD BE 1.-1@&"
"OR LESS THHM ELY

(R=3RS> *

B1588 PRINT “THE RATIO SHOULD BE RS<EIEL"

81385 IMFUT R

B1598 LET C=1/q6 Z85+xR+&R)

8124 PEIMT CHEZ.165, CHES(22D

8125 FRINT

#2137 INFUT RAF

"THE “ALUE OF <y 1=
8196 PRINT "1 THIS A STANDARD %ALUE

| § AR
- e

CHES, MO

i35 IF R$E="YEZ" THEM 4@a

G220 PRINT
G2za FRINT
G248 PRIMNT
B245 PRINT
3253 PRINT
G255 GOSUE SO

"THE NOTCH DEFTH DEFPEHDS ON THE'
"ACTUAL YALWES OF THE COMPONEMTS"
"IT I= DESIERELE TO GET HE: CLIOSE HS
T THE HECELIHL

vRLUE O ca M

BZed PRINT CHEf£(163, CHESOZ2

278 FRINT
AzvS FRINT
Aa2g8 INFUT C

"TO CORREECT

THIS.,
HMEAREST STAMNDARD VALUE OF < v

WHAT 15 FTHE ™

289 LET RE=1.(8. 25N CHOIE-£2 0

B2z FRINT
B2ah LET C2=2%C
HzEa FRINT
Bz18 LET R4=RE-Z

8226 PRINT "THE VALUE 0OF

BEEA PRINT
BE48 FRINT
BAZ58 END

B4EE LET RE=1706 Z8HN*C

418 GOTO 2946
BeEaE FRINT

Be85 PEINT

Hele PRINT

Be2E PRINT "DO YOu STILL
gEza INFUT 2

a4 IF Z=1 THENM 128

BeSE GOTOD 16

BEeE FOR I=1 TO 5849
AERE MEXT I
@585 RETUREN

adhered to: RS < R < RL.

Notch filters are
popular, but their use is
limited to frequencies
below approximately 400
kHz, and they tend to have
high attenuation and low
selectivity. But, because of
their simplicity, low cost,
and ease of design, they
are widely used.

The sample run of the

“ThE YRLUE DF

“THE ¥YRLUE OF

"THESE vHLUES

ey I8 Y INTCERES
i e e ] B

B2 I5 " INTCORS)

POsSIELE

SHOULD BE ROUMCEDR TO THE MEAREST STHHDARD YARLUES"

“BE HADVISED THET THE MHOTCHY
"EILTER I5-HOT EFFECTIVE BRI THE"
" HIGHER FREGUENCIES

WANT THIS HIGH A FREGUENCY

Program listing.

program uses RS equal to
600 Ohms, RL equal to 10k
Ohms, and a desired notch
of 1 kHz.

Fig. 2 shows the circuit
that the program devel-
oped. Note that it does not
notch out at exactly 1 kHz.
The reason for this is that
with the values of .1 uF for
C vice 1.0615:..-, the
value of R should be 1592
Ohms and R/2 should be

C1=YES, @=N02"

796 Ohms. | am reasonably
sure that the notch would
have been nearer 1 kHz if
more exact values of R
were used.

If you have need for a
notch filter and use a com-
puter that speaks BASIC,
this program will allow you
to play with different
values and see how they af-
fect the depth and sides of

the notch.
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Thomas E. Hutchinson VE3ICWY
35 Warrender Ave., Apt. 208
Islington, Ontario

Canada M9B 525

The Cosmac Connection:
Part 1

— computerized CW

With a few ICs and this program, your Cosmac microcomputer can imitate the best automatic

keyers available.

Asimple 90-byte pro-
gram can turn your
Cosmac microcomputer in-
to an excellent automatic
keyer for sending Morse
code. It features automatic
dash and dot completion,
dash and dot memories,
adjustable dash:dot ratio,
automatic letter spacing,
lambic or squeeze keying,
and adjustable speed from
5 wpm to 80 wpm.

Equipment Required

You will need the Cos-
mac microcomputer fash-
ioned around the CDP1802CD
CPU by RCA. The program
requires 90 bytes of mem-
ory. My computer was con-
structed according to the
" article which appeared in
Popular Electronics, Sep-
tember, 1976. In addition,
yvou will need some ICs and
perhaps a transistor or
relay in order to interface
the computer with vyour
transmitter. The program
was written for a clock fre-
quency of 1 MHz, but it

102

can be modified for other
clock frequencies quite
easily.

How the Program Works

After setting subroutine
counters and memory
pointers, the first thing the
program does is convert
the code speed entered via
the keyboard into hexadec-
imal form. The program as-
sumes the code speed will
be less than 100 wpm. An
example will illustrate the
method best. Suppose you
enter 35 as your desired
speed. The program con-
verts this to base 16 by re-
peatedly subtracting 1016
from it until the remainder
is less than 101¢. In this
case,

3516 — 1016 = 2516

2516 — 1016 = 1516

1516 — 1016 = 0516

Each time a subtraction
is performed, OA is added
to R1, and, finally, the re-
mainder is added to R1. In
this case R1 = 0A + 0A +
0A + 05 = 231¢. This com-

pletes the conversion, 35
wpm = 2316.

Next, | derive a number
which is proportional to
the length of one dot. Since
the length of a dot is in-
versely proportional to the
code speed, | calculate
00F7/code speed in hex
form and store the quo-
tient in M(000A). This
number sets the length of a
timing loop in making a
dot. Two times this number
is used for letter spacing,
and three times this num-
ber is used for the dash
length. Actually, during ex-
ecution of the program, a
dot or dash is automatical-
ly followed by a space of
one dot, and, if a letter
space of two dots is added
to this, you get effectively
a letter space equal to the
length of three dots.

Spaces were left at
M(0048) and M(0049) to en-
able you to increase the
length of the dashes. By in-
serting the instruction F4 at
M(0048), the dashes will be

4 times the dot length. If
you also put F4 at M(0049),
the dashes will be 5 times
the dot length. This will
change the speed of the
code, of course.

The dash length is stored
in M(000C), and, since it
cannot exceed FF, this
restricts the maximum dot
length at M(0O00A) to 1/5 of
FF if you use a 1:5 dot-to-
dash ratio. This, in turn,
places a maximum value
on the numerator of the
formula quoted earlier,
00F7/code speed in hex
form. So, summing up, the
number 00F7 was chosen
to allow code speeds as
low as 5 wpm without ex-
ceeding a dash time of FF
at M(000C). At M(0036),
provision is made for
changing this numerator to
01F7 or 02F7, if desired.
This is useful when opera-
tion will consistently be at
high code speeds and when
finer resolution is required
in the code speed. For ex-
ample, with the program as



SET SWITCH BYTE INTO
MEMORY ARD DISPLAY
CONVERT THIS
TO HEX FORW

EETEABLISH & NUNBER
FOR THE LENGTH OF &
DOT MAEING IT

INVERSELY FROPDRT DML
TD THE CODE SPEED

EET DOT TO DaASH RETID
AND LEYTTER SPACING

INTO MEMORY

EFil=iI MEANS DOT XKEY CLOSED
EF2+I MEANS DASH XEY CLOSED

..n

YES

SEYT RaA FOR DOT MOW
BND LOAD DOT
LENGTH INTO RE

SET HE FOR DASH NOW
AND LOAD DASH

LENGTH INTO RZ

T

TURN ON LED AND
CaLL SUBROUTINE

TuRN OFF LED

RZ AND CALL SuB-

LOAD DOT LENGTH TNTO
ROUTINE FOR & SPACE

RESET DOT NDW
ARD DEE= MOW

r—l RESET DOT NEXT

RESET DOT WEXT

RESET DASH NEXT

RESET DASH NEXT

RESET DOT NENT

REZSE™ DADH WEXT

Fig. 1. Flowchart for automatic keyer.

is, you get the same speed
of code whether you enter
25, 26, or 27 wpm. The
speed changes at 28 wpm,
but remains at this new
speed whether you enter
28, 29, or 30. The problem
is accentuated at very high
speeds. For example, you
get the same speed of code
for all entries between 62
and 81 wpm.

The rest of the program
is straightforward and is
understood best by looking
at the flowchart. The key is
connected to EF1 and EF2.

Closing the dot side makes
EF1 = 1. Closing the dash
side makes EF2 = 1. The
program periodically
checks the status of these
inputs, and the dots and
dashes come out on the
Q-line, which is interfaced
with the transmitter as
described later.

The subroutine in the
program is simply a timed
loop using registers R1 and
R2. The initial value of R2
is set before entering the
subroutine according to
the length of delay re-

SET mI FOR
LERGTH OF

DELAY REQUIRED

11.—

YE

,.n

YES

SET DASH MNEXT

-1
YES
&O

'I"[E
YES

<>

@ :
<>

rLE TTER SPACE ﬂ:

i PROGRESS

@ .

SET DOT NEXT

S5ET DOT NEXT

SET DASH NEXT

L, L L

BETURN TO
WA FROGE LW

Fig. 2. Timed subroutine flowchart.

A l I v T0
1 a . 'TRANSMITTER
REED
RELAY
0 LINE
FHROM @i
COSMAC 2N2222
JL *HYy
oK 10K
& |2 T
& 'ﬂ_
O.0z7 XR555

Py

SIDETONE OSCiLLATOR

}T{I GHIDS OF KEYED STAGES

STANDARD
)'H:E'r
-5V
B
FROM PIN &
OF ICi 220

220

(UP TO -300 VOLTS AND éma)

ool

Fig. 3.(a) Interface between Cosmac and transmitter; (b)
alternate circuit for rigs with grid-blocked keying

eliminates relay and Q1.

quired, whether a dot,
dash, or letter space is be-
ing generated. At a code
speed of 24 wpm, you
should get 10 dots per sec-
ond. For a 1:3 dot:dash

ratio, the length of a dot at
24 wpm should be 50 ms.
Accordingly, the values of
R1.1 and R1.0 were set at
M(009C) and M(009F) so
that the dots are the cor-
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Fig. 4. Key connections.

Address
0000

0001
0002
0003

0004
0005
0006

0007

0008
0009
000A
000B
000C
000D
Q00E
O0OOF
0010

0011

0012
0013
0014
0015
0016
0017
0018
0019
O001A
001B
001C
001D

001E
001F
0020

0021
0022
0023
0024
0025
0026
0027
0028

0029
002A
002B
002C
002D
002E
002F
0030
0031

104

Bytes
F8

0D
A3
F8

9B
A4
C4

C4

C4
D3

F8
0A
A5
F8

0B
AB
8

0C
AT
F8

01

AA
AB
AC
AD
E7
6C

64
27
F8

00
A1
FO
FF
10
38
2F
57

81
FC
0A
Al
30
23
81
F4
85

rect length at this speed.
They will automatically be
the correct length at other
speeds because the num-
ber in R2 is proportional to
the code speed. The values
chosen for R1.0 and R1.1
assumed a clock frequency
of 1 MHz. It should be a

simple matter to adjust
these figures for different
clock frequencies, al-
though | have not tried
anything but a 1 MHz
clock.

Interface Circuitry
The connection of the

Fig. 5. Program listing. Title: Automatic keyer.

Comment

0D—D set main program
counter

D—=R3:0
9B—=D set subroutine
counter

D—+R4-0

no operation; leaves
space for setting up
additional subroutine
counter

3—P go to main program
dot time

letter space time

dash time

0DA—D

D—+R5-0 R5:0 = 0A
0B—D

D—R6-0 R6:-0 = 0B
0C—D

D—=R7-0R7-0 = 0C
01—=D

D—=RA-0

D—-RB:0

D—=RC:0

D—=RD-0

7—X

input switch byte
- MX, D
MX—=display, RX + 1
R7-1

00—D start decimal to
hex conversion

D—R1:0sets R1-0 = 00
MX—=D
D-10—+D, carry—=DF

Goto2FifDF = 0

(if numberis less than 10)
D—=M7 place remainder
in M7

R1-0—D

0A + D—=D

ADD 0OA to R1

D—=R1-0

Go to 23

R1-0—D

MX + D—=D
D—MS5 conversion
complete

0032 E5
0033 F8
0034 00
0035 A2
0036 F8
0037 01
0038 Al
0039 F8
003A F5
003B F7
003C 12
003D 33
003E 3B
003F 21
0040 81
0041 3A
0042 39
0043 82
0044 a5
0045 F4
0046 56
0047 F4
0048 C4
0049 C4
004A 57
004B 34
004C 57
004D 3D
004E 4B
004F F8
0050 00
0051 AB
0052 47
0053 27
0054 A2
0055 30
0056 5D
0057 F8
0058 00
0059 AA
005A 45
005B 25
005C A2
005D 7B
005E D4
005F 7A
0060 45
0061 25
0062 A2
0063 D4
0064 F8

computer to the transmit-
ter is shown in Fig. 3. It in-
cludes a sidetone oscilla-
tor for monitoring your
code and also an input for
a hand key which | like to
use when tuning up the
transmitter or when the
computer is programmed

5—+X
00—D routine to set dot
timing

D—R2:0
01—+D

D—=R1-0
F5-+D limits minimum
speed to 5 wpm

D-MX—=D, carry—=DF

R2 + 1 R2 accumulates
quotient

goto 3B if DF = 1

R1-1
R1:0—D
goto 39if D # 00

R2:0—D

D—-M5

MX + D—D
D—M6

D + MX—=D

no operation

no operation
D—=M7 conversion
complete

go to 57 if EF1 = 1
(dot now)

goto4Bif EF2 = 0
(no dash either)

00—D dash now

D—RB:0

M7—-D R7 + 1

R7-1

D—R2-0

go to 5D and make dash

00—=D dot now

D—~RA-0

M5—=D RS + 1

R5-1

D—R2-0

1—=Q light on

4—P call subroutine
for a delay

0—=Q light off
M5—+D R5 + 1

R5-1

D—=R2-0

4—P call subroutine
for delay = 1 dot
01—=D



0065
0066
0067

0069
006A
006B
006C
006D
006E
006F
0070
0071

0072
0073
0074

0075

0076

0077
0078

0079
007A

0078
007C

007D
007E
007F

0085

0087
0088
0089
O08A
0088
008C
008D
008BE
008F
0900
0091

0092
0093

0095

0097
0098

009A

009B
009C
009D
009E

009F
00AD
00A1
00A2
00A3
00A4
00A5
00AG6
00A7

01
AA
AB
8C
3A
70
F8
01
AC

o7
8D
3A

F8
01
AD
30
4F
34

35
95

D4

3A

F8
01
AC

57

8D
3A
4B
F8
01

AD

4F
F8
01
AC

57
F8
01
AD

4F
D3

F8
01

B1
F8

58
Al
21
91
3A
Al
8A
3A
AF

D—+RA:0 reset dot now
D—RB-0 reset dash now
RC-0—D

goto70if D+ 00

(no dot next)

01D

D—RC-0 reset dot next
go to 57 and make dot

RD:0—D dash next?
goto78if D # 00

(no dash next either)
01-—-D

reset dash next

D—-RD-0

go to 4F and make adash

goto90if EF1 = 1
and make a dot

goto95if EF2 = 1
and make a dash

M6—D, M6 + 1

no dot or dash now
R6-1

D—-R2-0

call subroutine for
letter space
RC-0—D dot next?
goto88if D+#00
no dot next

01-D

D-+RC:0 reset dot next
go to 57 and make dot

RD:0—D dash next?
gotod4Bif D # 00

no dash either
01-D

D—=RD:0 reset dash next
go to 4F and make dash

01-+D

D—~RC-0
go to 57 and make a dot

01-D

D—-RD-0
go to 4F and make adash

3-=P return to main

program
01—D start subroutine

D—+R1-1
58-+D fine adjustment
of dot length

D—+R1-0

R1-1

R1-1—+D

goto A1if D #00

RA-0—+D dot now?
go to AF if D # 00

00AS8 3D
00A9 BD
00AA F8
00AB 00
00AC AD
00AD 30
O0AE BD
00AF 8B
00BO 3A
00B1 B9
00B2 3C
00B3 BD
00B4 F8
00B5 00
00B6 AC
00B7 30
0oB8 BD
00B9 34
O0BA B4
00BB 35
00BC AA
0oBD 22
00BE 82
00BF 3A
00CO 9B
00C1 30
00C2 9A

goto BDIfEF2 = 0
(no dash next)
00—=D

D—=RD-0 set dash next

RB-0—D dash now?
goto B9if D # 00

(if no dash now either)
gotoBDifEF1 =0

00—D

D—=RC-0 set dot next
go to BD

go to B4 if EF1 = 1
goto AAITEF2 = 1
R2-1

R2-0—D

goto 9B if D # 00

go to SA
end of subroutine

R1, R2—part of timing loop and used for decimal to hex conversion

R3—main program counter
R4 —subroutine counter

R5—memory pointer for dot length
R6—memory pointer for letter space
R7—memory pointer for dash length

RA = 00 if dot now
RB = 00 if dash now

RC = 00 if dot next
RD = 00 if dash next

Table 1. Register assignments.

as an automatic message
generator instead of an
automatic keyer. Fig. 4
shows the method used to
connect the key to the
computer.

If your transmitter is run-
ning more than a few
Watts, you must be careful
that your wiring does not
pick up rf in the shack. If it
does, it may upset the logic
gates, and you’ll find that,
once the first dot or dash is
sent, the transmitter might
not shut off. This rules out
any long dangling wires
running across your desk in
front of your transmitter!
For best results, use a
shielded enclosure and
bypass the leads to the
transmitter and key with
0.001 uF ceramic capac-
itors.

Using the Keyer

Enter the program
shown and, before setting
the computer to “run,”

enter the desired code
speed from the front panel.
Set the computer to “run,”
and your speed will be dis-
played on the hex display.
To change the speed, just
set the switches on the
front panel to the new
speed and flick the run
switch off and then on.
Some people find the auto-
matic letter space a bit
awkward at first, probably
because their fist, like
mine, has become a little
sloppy over the years. To
eliminate automatic letter
spacing, enter the instruc-
tion C4 at M(007F). C4
means no operation, and
the subroutine normally
called at that location does
not get called.

So, for your next QSO,
try out this nifty keyer and
tell the operator at the
other end that he’s talking
to a computer! He’'ll have
no excuse for not being
able to read your fist. B
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were running thousands of
Watts in order to win the
Sweepstakes contest and then
taking the 100-Watt multiplier.

The saying that an antenna is
not big enough unless the
winter brings it down came
from Sam. His Medfield home
was surrounded by enormous
towers with beams for all
bands. Sam was one of the first
to consistently get his signais

back from the moon on 144
MHz. This activity progressed
to a couple of big dishes, and
eventually were his ticket to
working as an engineer at the
world’s largest dish at Arecibo,
Puerto Rico.

Sam would never actually ad-
mit it, but | think my own ac-
tivities in New Hampshire
helped drive him out of the
country. | mentioned his deep
need to have the loudest signal
on a band. Was it a coincidence

that shortly after | put up 336
elements on 2m on a mountain
not far from 73 HQ that Sam
moved to Arecibo?

At the time, Sam had been
working for Microwave Asso-
ciates, helping them sell his
parametric amplifiers. Sam
called me one day to say that
he had been fooling with a very
high gain amplifier on six
meters and had gotten it work-
ing. Before this there had been
some articles predicting that
something like that might work
but no one had ever built one. It
not only worked, but it was so
powerful that they were soon
being added to virtually every
US radar installation in the
world.

Sam wrote an article for me
on it, and it happened to be
published in an April issue of
the magazine. Many readers
thought the concept so out-

rageous that the article must
be an April Fool.

After Sam moved to Arecibo,
he got the laboratory there in-
terested in amateur radio
moonbounce. | made a trip
down to participate in the 1296
MHz moonbounce experi-
ments. The dish had so much
gain that the band sounded like
20 meters during a contest.
That was an experience which
will never be forgotten.

Getting time allocated on the
big dish was so difficult that
Sam started building his own
fixed dish with a movable
antenna pointing into it, a small
replica of the big one. After he
got this dish working well, he
was loaded with so many labor-
atory uses for it that he seldom
had time to get set up for ham
moonbounce work.

We have so few pioneers
such as Sam that we can ||l af-
ford to lose them. | would be
hard put to name one other
amateur who has done as much
for amateur radio as Sam.

SEPTEMBER WINNER

Our readers religiously voted
for Thomas R. Sundstrom
W2XQ's article, “The SWL
Bible," as the most popular in
our September issue, so he will
be receiving 73's $100 bonus
check for that month. Don't
forget to use your Reader Ser-
vice card ballot!

WRIST RADIOS

For those of you who have
not been reading the more
obscure technical journals, be
advised that there is a strong
move afoot to augment the
present telephone system with
a wrist radio which would work
on about 5 GHz. This would run
about 25 mW and would work
through a series of satellites.

The radio would have an LED
which would tell you when you
were within working range of
the satellite. This would be ac-
complished by the reception of

Continued on page 110
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550 MHZ COUNTER KIT

Performance You Can Count On

Direci

DSI :cia
FREGQUENCY COUNTER

DSI OFFERS THE BEST OF TWO WORLDS . ..

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

VISA » MC

AMERICAN EXPRESS
SEE YOUR LOCAL DEALER CK = MONEY ORDER

OR oD
CALL TOLL FREE (800) B54-2049
Californa Residents, Call Collect (714) 565-8402
DSI INSTRUMENTS, INC.
7914 Ronson Road No. G, San Diego, CA 92111

Fra S5cals

113

OPERATES ON

eBatt 6-C Size
eDC 8.2 To 14.5 VDC
eAC Batt. Eliminator

$99.95

MODEL 3550 KIT

SPECIFICATIONS

Time Base TCXO 1PPM 65° to 85°F

Frequency Range S0HZ to 550MHZ

Resolution 1HZ to 556MHZ, 10HZ to 550MHZ

Gate Time 1 second - 1/10 second

Sensitivity 25MV 150 & 250MHZ 75MV 550MHZ
Display Eight 1/2-inch LEDS

input Two S0O239 Connectors

Power 6C-Size Batt., 15HR, or 8.2VDC to 14.5VDC

Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
sPre-assembled, tested counter board
eCase, power supply, connectors, hardware
eBuilt-in prescaler & preamp
eGate Light - Automatic Zero Blanking
eAutomatic Decimal Point
+0One to two hours assembly time
*One Year Warranty on all parts
s All new parts - not factory seconds or surplus
3550 Kit
T-101 Telescopic Antenna
AC-9 Battery Eliminator
Cigarette Lighter DC Adapter

TERMS: Orders 1o .S and Canada. add 5% to maximum of $10.00 per order
for shipping. handling and insurance. To all other countries, add 15% of total
proer. Califormia Residenta add 6% Siate Sales Tax.




Noise Bridge BASICs

— computer-optimized radiation

This program makes sense out of those funny readings on your noise bridge.

Terry A. Conboy N6RY
1231 Crestview Drive
San Carlos CA 94070

0 ne of the most useful
tools that the anten-
na experimenter can have
IS an antenna noise im-
pedance bridge. This
handy device allows you to

find not only the resonant
frequency and swr of an

antenna, but it also lets
yvou find the actual im-
pedance at the antenna,
which is decidedly handy
when adjusting matching
networks. It is portable and
does not require you to
operate your transmitter to
make measurements, which
helps to reduce the already
ridiculous QRM levels on
the bands.

The only thing that is

A Angle of complex antenna impedance in radians
B* Ztan (P) + W

C Reactance or capacitance dial reading

D Hesistance dial reading

E Range extension resistor value

F Frequency in MHz

G* U tan (P)

H* Z — W tan (P)

K Reflection coefficient

L Feedline length in feet

M Magnitude of complex antenna impedance

P Electrical length of feedline in radians

Q* 1[(1D3 + (1/Y3)

R Series resistive component of antenna impedance
S Swr

7 B tan (P)

U Series resistive component of impedance at bridge
V Velocity factor of feedline

W oeries reactive component of impedance at bridge
X Series reactive component of antenna impedance
¥ Parallel reactance at bridge

7 Characteristic impedance of feedline

Intermediate variable used for convenience

Table 1. List of variables used.

M 108

particularly inconvenient
about a noise bridge is
making use of the indica-
tions that it gives. Unless
you use a feedline which is
a multiple of a half wave-
length, the reading on the
bridge is not the im-
pedance at the antenna. It
Isn‘t very convenient to
find the swr, either. The
Smith chart is a very usable
graphical tool which will
allow you to find both the
impedance at the antenna
and the swr. There is a
learning period on the
Smith chart, and, even
after you understand its
use, it is still easy to make

silly errors and get the
wrong answer. And, since it
iIs a graphical method,
there are small errors due
to ““eyeballing” the lines
and circles. This isn't a
serious problem, however,
considering the accuracy
of the bridges available to
most amateurs.

The BASIC program
given here does all of the
dirty work for you. It will
accept readings from any
of three different types of
antenna noise bridges and
output the antenna im-
pedance in series form (R
+ jX). It also gives the swr
on the feedline. The only

Bridge type All All P&B
Char impedance 50 ohms 50ohms 50 ohms
Line length 83.6961" 68.4471° 157.89
Velocity factor 0.69 0.79 0.66
Frequency 14.2 7.1 3.6
Omega-t

resistance dial 20 100 e
Palomar

resistance dial 20 100 60

reactance dial 0 0 3.49089
WEBXI/WBNKU

resistance dial 20 100 165.625

capacitance dial 0 0 — 50.0487

range extn. resistor 0 0 100
Antenna resistance 125 40 75
Antenna reactance 0 30 — 25
Swr 25 2 1.76759

Table 2.



ANTBRG OMSI BASIC=1.87@x

12 IFINLS REAL ANL IMAGINARY FART OF ANTENNA IMFELANCE
2@ |ANL SWHs GIVEN FEELLINE DATA» MEASUREMENT FREQUENCY.»
38 IANL REALINGS FROM FOFULAR NOISE BRILGES.

4€ IVERSION 3.02
o8 '@7 MAR 1978
6E !

2281 CHAHACTERS
TERRY CONBGY NERY

1@ FRINT "TYFE O FOh OMEGA=Ts F FOR FALCMAR:"

118 FRINT "
12@ IF AS="0" THEN Z26€€
130 IF AS=""F" THEN 2¢E€
142 IF AS="B" THEN Z2E@
158 GGTO 1@8

16 1

2802 FRINT

21@ FRINT "CHARACTERISTIC Z="3:INFUI
22@ FHINT "LINE LENGTH (FT)=";:INFUT
23@ FRINT "WELOCITY FACTOR=":1INFUT

240 IF V1.2 THEN 2382
ese !

388 FRINT

312 FRINT "FhREGQUENCY
J2@ IF F=8 THEN 1280
33@ FRINT "RESISTANCE
J4@ IF L=¢ THEN L=Q.-028201
350 1

490 1F AS="0" THEN GOSUE B8@@
412 1F AS="F" THEN GOSUE 9@e
42@ IF A3="B" THEN GOSUB lige

43¢ IF U>@ THEN 500

OF B FOR WEEXI/WENKU BRILECGE "3 :INFUT A%

o N

(MHZ)="; s INFUT F

CIAL=""; :t INFUT L

448 FHINT "NEGATIVE RESISTANCE!"™

458 GCTC g
469 !
5680 P=(=-6.38372E=-3)*L*F/V

518 IF AES(F)=FI/2 THEN F=F+2.2081

S2@ T=5INC(F)/COS(EF)
530 B=(Z*T)+W
5S40 G=Z=-(W*T)

assumption is that the
feedline is lossless, which
works out well in practice.
Most feedlines used in the
frequency range where the
bridges are most useful do
not have significant loss.
Of the three types of
bridge which may be used
with this program, the
simplest is the resistance-
only bridge, such as an
Omega-t unit. These are
very popular, but they will
only give a deep null when
the unknown impedance
has a nearly zero reactive
component. Often you can
find only one or two nulls
in a band. More nulls may
be obtained if you add
another chunk of feedline
to the normal feeder. The
nulls will then move to dif-
ferent frequencies. Be sure
that you have a good null,
or the output from the pro-
gram will be in error.
Another popular com-
mercial bridge is the one
sold by Palomar Engineers.
This bridge has a “reac-
tance” dial in addition to
the resistance dial. This
dial varies a small series
capacitance in the bridge
circuit. (In fact, the dial is

258 He=Ux*T

S60 M=Z*SGRIOCCUr2X+(B12))/CCGIEX+C(H12)))

STR A=ATN(BrsUY=ATNC(H/G)
SB@ IF G<@ THEN A=A+FI

598 h=M=COS(A)
6EQ X=M*SINCA)

612 FRINT “ANTENNA RESISTANCE="}R

620 FKINT “ANTENNA
63p !

REACTANCE=";X

TER HeSAR((((R=ZY 12X+ (12} )/CCCR+4Z)12)+(Xv2)))
718 IF K=]1 THEN HK=0.999G59

T20 S=(1+K)s7C1=K)

738 FRINT "FEECLINE V S W K ="}§

T4@ GCTO ape
750 1

880 ISUER FOR OMEGA-T BRILDGE

81€ U=D
820 RETURN
83p |

980 I1SUBR FCH FALOMAR BRILGE

918 UsD
920 FRINT "XLC+)

OR XCC(=)="3:INFUT C
938 1F C>7@ THEN C=1l14@-C

940 IF C<==78 THEN C=-(C=139.999
o0 W=(Z2273.64sF)*C/C(C+T78)

96€ RETURN
97@e 1

120b@ 1SUBR FOR W6BXI/W6NKU BRILGE
1812 FRINT "CAFACITANCE LCIAL="3:INFUT C
1220 IF C=0 THEN C=g.220201

1838 Y={(=-]1593155)/CF=*C)

1040 Q@=1/C1/CDr2)+1/(Yt2))
1858 FRINT "HANGE EXTN RESIS="3:INFUT E

1268 U=(Qs/L)=-E

l1é7@ IF U=@ THEN U=g.pRo2eel

18688 W=QsY
1898 RETURN
110 1!

1208 ENL

Fig. 1. Program listing.

really calibrated in pico-
farads, even though it is
labeled “XC” and “XL”))
Use of this dial should let
you find a null for almost
any impedance at any fre-
quency. This wide range is
a liability at times, though.
A small error in reading the
dial can give a fair amount
of error, especially at lower
frequencies. Notice that
the program considers
“XL” readings to be posi-
tive and “XC” readings neg-
ative.

The third type of bridge
we’'ll call the W6BX| —
W6NKU bridge, after the
two hams who brought this
circuit to a state of perfec-
tion.! It, too, has a variable
capacitance, but the capaci-
tor is connected in parallel
in the bridge. The dial is
calibrated in positive and
negative picofarads. (A
negative picofarad is what
resonates the inductive re-
actance at the measuring
port of the bridge.) These
parallel-type bridges have
a somewhat restricted
range of reactances for
which they will provide a
null, particularly at lower
frequencies. To extend the

measurement range, a Cco-
axially-mounted resistor is
placed in series with the
feedline connection at the
bridge. This improves the
ratio of resistance to reac-
tance and often permits
nulling the bridge. The
value of this range exten-
sion resistor must be input
to the computer (zero

Ohms if not used).
The program is broken

up into nine sections. The
“100” section lets you
specify the type of bridge
you are using. In the 200"
part, you input the pa-
rameter of the feedline.
Velocity factors greater
than 1 are not allowed. (If
you find a feedline with
this characteristic, sell me
part of it!) In section 300",
the measurement frequen-
cy and resistance dial
reading are input. If you in-
put a zero frequency, it ter-
minates the program run. If
the resistance dial reading
is zero (doubtful), the pro-
gram substitutes 10 milli-
ohms to avoid division by
zero later.

Section “400” calls the
subroutines needed for the
type of bridge that you

have specified. These three
subroutines input any
other readings needed,
make allowances for out-
of-range values, and con-
vert the readings to the
series-equivalent im-
pedance seen at the bridge
end of the feedline. If a
negative resistive compo-
nent is present, the pro-
gram bails out to prevent
meaningless results.

In sections ‘500" and
“600"’, the equivalent
length of the feedline in ra-
dians is found and is used
to transform the im-
pedance at the bridge to
the impedance at the
antenna. This impedance is
then printed. The last sec-
tion of the main program,
““700’’, computes the
magnitude of the reflec-
tion coefficient and uses
that to calculate the swr.

Table 1 lists the
variables used and in-
dicates what they repre-
sent. This may help you
adapt to other languages
or make modifications. If
you are only interested in
one of the three types of
noise bridges, you can de-
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lete the branches to the

subroutines for the un-
desired types of bridges to

shorten the program.

The only thing that
might be a bit different
about the Quodata BASIC
compiler used on the PDP-
8/e is that it doesn’t allow
for prompts as part of an
“INPUT" statement. This
was circumvented by using
a “PRINT" statement
followed by a semicolon to
suppress the line feed.

To check for proper
operation of the program,
Table 2 shows three dif-
ferent sets of input data
which will give nice round
answers for most of the
outputs. The inputs sim-
ulate feedline lengths at
multiples of one-eighth
wavelength. The six-digit
input values should give
outputs within one-tenth of
an Ohm. Obviously you
can't measure your anten-
na this accurately, but at

least you’ll know the pro-
gram won't interfere with
your answers.

In actual use, don’t be
surprised if the swr that
your noise bridge indicates
is somewhat higher than
your trusty old swr meter.
The normal reflectometer-
type swr meter usually
reads optimistically, es-
pecially when it is not
driven with a great deal of
power. This is probably
due to detector diode non-

linearity at low power
levels.

With this program you
can speedily optimize your
radiating system. Take care
that the switching noise
from your CPU doesn’t in-
terfere with the noise nulls,
or you might have to go
back to the Smith chart! B

Reference

1. R.A. Hubbs WEBXI and A.F.
Doting WENKU, “Improvements
to the RX Noise Bridge, " Ham
Radio, February, 1977, p. 10.
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a guide signal from the
satellite. In order to get the
antenna gain needed to pick up
these low-powered radios, the
satellites would use 68 dB gain
antennas, with about 7000 of
them covering the country.

A study of the project has
been made by NASA and their
estimates of the cost for the
use of the system run to about
one cent per minute, about one-
tenth that of Ma Bell's costs.
The watches are estimated to
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editorial by Wayne Green

cost about $10. It is hoped that
the system will be operational
in about ten years.

YOUR HAM DEALER

If you don't see HR and HRH
magazines at your local dealer
in the future, chalk it up to a
stupid blunder. Dealers are
really upset over this and are
not only canceling their month-
ly copies of the magazines, but
also are canceling advertising
and even leaning on manufac-
turers to stop them from adver-
tising.
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How come all the uproar? It
stemmed from an article which
was full of bad advice for ham
newcomers on buying rigs. One
of the parts that really got to
the dealers was the claim that
dealers don’'t service new
equipment, they just send it to
the factory, so who needs a
dealer to back up a new equip-
ment purchase?

It was bad enough that some-
one wrote this baloney, but for
a magazine to publish such rot
seems inexcusable. The fact is
that any reputable dealer has
an enormous investment in test
equipment so he can service
ham gear and perform warranty
service. Most test benches
these days run from a minimum
of $35,000—and many double
that. It takes two or three
technicians to keep up with the
service situation for most
stores. The dealer knows that
he has to provide this service if
he is going to stay in business
and keep his customers com-
ing back.

What about factory service?
Ask me about that, if you want
your ears pinned back. | get
most of my ham gear directly
from the manufacturers or the
importers since it is sent to me
for evaluation. Obviously, they
send me equipment which has
been checked out and should
be in pretty good shape. De-
spite this, at least one third of
the equipment | get craps out
within a few days and has to go
back for service. It is a sorry
fact of life that few manufac-
turers of ham gear put their
equipment through the burn-in
tests which most commercial
equipment suffers. This means
that early part failure happens
after you get the rig instead of
before.

This is by no means an indict-
ment of the manufacturers.
They are forced to cut corners
on design, construction, and
testing in order to be com-
petitive in the ham market. If
you look at almost identical
commercial equipment made

by the same firms, you'll find
that it costs half again as much
in most cases. This is not
because the manufacturers are
making a bigger profit—it's
because they are putting out a
much better product, one
which the customers are will-
ing to pay for.

Few hams are equipped to
deal with the aches and pains
of modern high-density syn-
thesized equipment...and
even if we are game to spend a
few days chasing some glitch,
we feel that, dammit, the rig is
under warranty, so why should
we go through all that trouble,

Now, if you've bought the rig
from a reputable dealer, all you
have to do is get it back to him.
In some cases, if the rig is still
brand new and he has another,
he may well give you another
rig in its place. But at least he
has the repair equipment and
technicians to tackle the prob-
lem, plus the service data from
the factory to help him quickly
isolate the difficulty.

My own experiences with
getting equipment repaired by
the factories have occasionally
been so bad that it is un-
believable. And if | can't get
service from a manufacturer,
how can you? I've had rigs
come back to me two and three
times either in worse shape
than they went out or with no
improvement whatsoever. |'ve
had rigs take months to get
fixed. There's one piece of
equipment which is at the fac-
tory right now . . . and has been
in and out of there for almost
two years, with not one day
working right in between. When
| call to find out what is happen-
ing, I'm sure they put the rig to
the back of the line again.

Sure, there are some factory
service departments that are
wonderful. But, on the other
hand, there are some importers
who do no service at all. If you
can't get your rig fixed by your
dealer, it will have to be sent to

Continued on page 181



NICS INC
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*Instant Micro Programs

® AIR FLIGHT SIMULATION by owigntw

Mevyer (for the TRS-BOTM) Your mission is to take off and land your
aircraft without crashing. You're llying blind on instruments only.
The tlight staris with a full tank of tuél giving you approximately 50
mites of range. The computer constantly updates your air speed,
compass heading and aititude. As you grow maore sure of yourselt in
the pilot seat, you can fly a course against a map or do acrobatic
manauvers. $7.95 Order no. 00171,

® BASIC LUNAR LANDER/INTER-
MEDIATE LUNAR LANDER (for

TRS:-80TM) Your automatic landing system has maifunctioned and
you are forced to make a manual landing. Taking control at 15.000
feet, the pilot's success reguires precise manipulation of the lunar
iander's retro-rockets. After mastering the basic game, the able
commander will be taxed by the difticult infermediate program.
$7.95. Order no. DOD1R.

® SPACE TREK I (for the TRS-80TM)

This Space Trek game will challenge the most skillful and carefu!
player. As commander of the Enterprise, you must defend the
galaxy against enemy Klingon warships using your arsenal of
phasers and photon torpedoes (o best advantage. The Enterpriseis
also equipped with impulse power for moving within the quadrant,
and warp power for jumping from gquadrant to guadrant, $7.95
Order no. 0002R.

® ELECTRONICS 1ty rick Morel (for the TRS-80TM).

With this group ol five programs you will be able to design coils for
radio circuits, calculate the component values for tuned circuits,
design preamplifiers using the LM-381 1C and timer circuits. either
monostable or astable using the 555 timer IC

Coils can be designed with the use of tables or special calcu-
lators, but they are ditficull to use. This package has a coil design-
ing program which 15 simple to use and lhe computer does all the
work.

There is alsg a program for designing tuned circuits, audio or
radio frequency—fixed or variable frequency.

The LM-381 program draws the circuit diagram and gives you the
component values lor your needs. it will calculate any unknown
values for you. The two 555 programs do the same, giving you the
diagrams for either one-shot timers or astable timing systems
{clocks). It will do all the calculations for you, providing times or
component values.

These pragrams are nat only helpful around any workshop or fab,
they also are wonderful for teaching the fundamentals of elec-
tronics to newcomers. $7.85. Order no. D008R.

{Level | only

® CAVE EXPLORING/YACHT/CON-
CENTRATION three games by Frank Rowlett (for the

TRS-B0TM) Cave Exploring is a game of trial, errar, and exploration
inwhich you search the inner ¢chambers of a large ¢cave looking lor
treasure while trying to avoid the dangerous creatures that guard
the goods. Yacht is a two-player game based on the dice game of
Yahtree. The computer tosses the dice for you and automatically
keaps score. Concentration is a computer version of the television
game. Two players compele in trying to match the prizes hidden
behind the twenty-five numbered squares thal appear on the

Level | on one side—Level |l on the other

= GG’.["CRGSS'O“T by Wiifard Niepraschk and

David Dillehay {for the TRS-80TM)_ Playing golf on a computer? You
bet and frustrating, too. You have your choice of seven clubs—
three irons, three woods, a chip and a putler. The program has 18
different fairways, each diabolically designed You have 1o pick the
right club and angie for hitting the ball or else you end up in the
woods or a trap. The green calls tor putting skill. The program has
excellent graphics and you'll have a ball .. _goll ball, CROSS-0UT is
the old peg puzzle, bul in computer form. You have to jump pegs.
removing each one jumped. The idea is to end up with but one peg.
and that one in the middle hole. The program will rate your skill at
the end of each try. $7.95 Order no. DO09R

. HAM PACKAGE I by Rick Marel'and D. A, Lien

(for the TRS-B0TM). This group of eight programs (we like to give you
plenty) will be of frequent help to any experimenter or ham operator
OHM'S LAW CALCULATIONS SERIES CAPACITANCES
FREQUENCY VS REACTANCE PARALLEL CAPACITANCES
SERIES RESISTANCES DIPOLE DESIGN
PARALLEL RESISTANCES YAGI DESIGN

These praograms draw the circuits or antennas involved and let
you fill in the pertinent dala, giving you the dimensions,; etc.

This series of programs is not only an excellent way to learn the
tundamentals of electronics and the handling of simple formulas,
they will also be ol constant use in any workshop or hamshack
$7.95. Order no. DDO7R.

] Oll TYCOON by Dwight W. Meyer (for the TRS-

EDTM} In this Qil Tycoon game you get Lo compete against a friend
lor the honor of being the wealthiest tycoon in the oil industry
Throughout the game you invest in research and development, ex:
plore tor oil and drill with the hope of a successiul strike. Not every
well drilled will produce oil, and you have to rely on a geclogist's
report and your own instincts to come up with a gusher. There are

also o1l spills and blowouts to further complicate your rise to
riches. $7.95. Order no. 0023R

® BEGINNER’S BACKGAMMON/KENO

—by Fred Schild (for the TRS-BOTM). You will never be in need
of a backgammon companion again! Schild's program is designed
for the newcomer lo the game, bul the computer's steady play will
challenge the careless experl. KENO is a popuilar Las Vegas gambling
game. As in many games of chance, the odds are against you, but when
YyOu win you can win big. 87 95 Order fio. 0004R,

ONLY*793¢o.

Instant Software I

Peterborough, New Hampshire 03458 Eug,ggj

soreen. $7.95. Order no. O0010A.
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PET Casino |

8K Blackjack/Roulette

by Charies M, Sluart
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*Instant Micro Programs

® DOW JONIES, by rovent knez (for the PETTM) Dow

Jones 18 a chaflanging stock-marketl game lor up to six players
Players angage in the daily routine of Buying and selling stock,
while the computer flashes news bulleting that affect the market far
belter and worse: Te increase the complexily of the game there is'a
high influence option that, when used, causes prices 1o change
with each player's transactions. There is 80 much going on In {his
game you may feel like getting a litile advice fram a broker from
lime to time, and when you do, Lhe compuler is ready 1o assist you
with a'broker's predichion. $7.95. Order no, DD26F.

® PERSONAL WEIGHT CONTROL/
I‘IGRHTTH MS—uy Microcosm (lor the PETTM) Here's

a program thal will let you chart any individual 2 Diorhylhm Cycie
shawing physical, emational. and mtalleciual highs and lows |If
your neighbors fiod oul you we goiif, They will never leave you in
peace. PERSONAL WEIGHT COMTROL iz a mus! for the diet
conscious: Once yout ideal weight has been delermined. the pro-
gram will calculale the comrect daily calonc intake necessary 10
reach your goal over g certain lime pediod. §7.85 Order no. D0OSP

® MORTGAGE WITH PREPAYMENT
BFTIGNJ’FINA.HEIER—M Microcosm (for 1he

PETTM) Belore you go to the bank, calculate your martgage pay:
men! schedule’and tind cul what you can afford. Yoo will [garn Now
much prapayments save. and can gasily compare the lue EG:E-IH- af
varialions in interast FINANCIER is actually thres programs inone
and 16 guaranteed fo make you a financial wizard. In part | you'll
lmarn to bedl which invastments will pay of!. Partll calcuiales annual
depraciation schedules, providing rates, amounts, and salvage
valuas, which is great when 1ax lime toils around. The final section
figures costs of borrowing. payment 1eims. and remaining
balances on loans of all sires $7.95 Order no. D00GP

ONLY*799e.

Instant Softwareinc.

1] C.ASING I by Charlas M. Stuart (for the PETTM}. There

are blackjack games galore, bul nol many of them are 50 depend-
able that you can use them to prépare to make your fortune-at
Vegag. This blackjack propram is notl only fun 10 play, i1 i3 alsa
futarial and allows you [loplay avery combination which you could
play at the MGM Grand Hatelin Las Vegas

There are several systems which will beat the house at blackjack,
but betora you go invasting your cash in a get rich quick alteampt. iry
out your aystém on this program and see how il does in aclual prac-
lice.

Roulatte programe are mora ditficult o lind, yat this is another
very popular casing game—and one you'll ‘want 1o get. some o
periahce with before you venture 1o go'up against 1he prolessionals
at Vegas. Remember that there are a lot of peaple who have worked
oul systems 1o beat the house at these games and [héy make a
comfortable living going to Vegas every now and then to rebulld
their fortunes

Thiz rouletle program is tuloral and gives you the odds.on each
ype of bel.

All'yvou need 15 the axpertise and a litte juck & go:along with it
and you'll pay for your compuler in no'time. $7.95; Ceder fg, DD14P

® CASINO by chartes M. Stuart ifor the PETTM) vas

thera are a lot of craps programs around—so why should you buy
ihis one? The big difference ia that this one is not just & crap game,
it is aiso a tutorial program which will give you the odds on every
iypa of bal 3o vou can stear clear of the idiot bets that improverish
the unwary., Didyou know that there are bets which give the house
as little as 0.8% advantage? |{ takes precious liftle luck fo over-
come such a slight edge—bul you have 1o know where to tind thase
bats before you can use them

if vou use 1his program 1o gel experienced with craps you should
e ableio walk away from any crapstable a winner Once you know
whal bets o make and are abled thereby 1o take the best advantage
oflucky streaks, Betting lightly (o wail through the lean times, you'll
have guile an adge.

This program usas (he exact rulas used al the MGM Grand Hotel
in Las Vegas, o you'll be playing unoer actual gambling house con
ditions. You should bi able not only to pay for the program. bul aiso
for your computer system the next time you go to Vegas or Atlantic
iy 5795 Ordai ng, 5P

Peterborough, New Hampshire 03458

603-924-3873
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Cut along dotted line and mail today
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1IMP o 2rriE

INSTANT SOFTWARE

APPLE G Ol

I1EA rpprag®E THIR Fmlant SHEware s FUIRNE sseaeag® Sen Sars v el

@ Gﬂl_ r, by Wiltord Miepraschk flor the APFLETM] Thiz var-
sion ol & compuler golf gamea may scon rival its ouldocr countar:
part in popualarty: It has an aighleon hole couras wilh some preity
frichy  Faipwave lined with (rees, sand traps and. water harards,
Flayers selact from nine avaiiable clubs the Clulb al can gaf them
closest fothe Hag. Players alzoohoose the angle of thair stroke, Bt
e computer i3 programmed o gihve thom an occasional eflce jual
to kg things inleresting. 37949 Ordal ng GO1BA

— 4 tape set only $29.95__
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® HUSIN 555 PAEHAGE l, The Smiatl Busitass

Sitsounting Syetem By AW, Bedwin [T Lhe TRS-80TM) |5 it possibie
o kesp Iha booksof B small buskness on-sudh & Simpli and inex-
pengive compuler system as the Radia Shack TRS-B07? Indeed it is
..and with the leasl expensive model: Lewvel | and 4K of
memaory .. . that's all this seres of programs reqguires: With The
&mall Business Accounting System you will be abia torun off a list
of vour assels when you wizh, You will be ableto cuna ifial balance
and profif and foss statemant at will | rathar than having o wakl
il the anid of e year for yoir accouniant towork this odt, $20.25
Drdar no, 0013R.
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The Morse Master

— convert your computer friends to hamdom

A novel use of the MID$ function is only one feature of this relentless program.

William A. Thornburg WBITNW
RR 2
Thompsonville IL 62890

here have been a few

articles lately in the
microcomputer literature
concerning the creation of
a radio network for the
interchange of informa-
tion. It has been mentioned
that the amateur radio ser-
vice would provide a
natural environment in
which to implement such a
network.

For several years, ama-
teurs all over the globe
have been exchanging
“files” in the form of slow
scan television. These
“files” are of a special
nature, but they are still
streams of data in the long
view.

The ability to use radio
for information exchange
should be easy for the
average computerist to
develop. However, there
are three major hurdles to

M 114

overcome.

The FCC must approve
the use of ASCIl in the
amateur radio service.
This, | hope, is a formality
whose time will come.
Secondly, there must be a
set of hardware/software
protocols developed, so
we can dance to the same
tune when using the
system. There are some
bright people working on
this, and we will surely
hear more about this in the
future.

Last, but not least, one
needs a license to operate
a transmitter in the
amateur radio service. A
ham license is the key that
unlocks the door to an en-
tire world of adventure in
amateur radio. To get a
license, you must pass a
written test and a code
test. The international
Morse code must be
mastered at various levels
of difficulty, correspond-
ing to the different
licenses.

Stop a minute and con-
sider this combination. |

am sure Sserious com-
puterists would be wel-
comed to the ranks of
amateur operators and
would find a niche in the
amateur structure to enjoy
this unique blend of elec-
tronic wizardry. | am also
sure computerists would
enjoy the unique ex-
periences that only ama-
teur radio has to offer. The
potential for increased en-
joyment is tremendous.
Can you imagine discuss-
ing and swapping algo-
rithms with a fellow ham
computerist in Australia
via the 20 meter ham band?
How about accessing your
computer by using your
two meter hand-held radio
and touchtone™ pad
while cruising down the
highway or fishing on some
remote river? And, some of
the brightest inhabitants of
the Silicon Valley can be
heard on the ham bands
discussing the latest in
hardware, software, and
techniques. (I hear a lot of
computer discussion in the
advanced portion of the 20

meter band.) The list of
possibilities is endless
when you combine these
two activities.

| repeat: To be a ham
you must get a license; to
get a license one must
learn the code. The code is
not the awesome obstacle
that some make it out to
be. It can even be a lot of
fun. To further learn about
the amateur licensing
structure, | suggest the 73
Novice Study Guide and
the ham magazines. These
can most often be found in
the local radio store.

Now that your motiva-
tional fires are stirred up,
let’s look at the program
about which this article
was written.

This program is a drill
which will help you to
learn the Morse code. [t
spits out groups of 5
randomly-selected charac-
ters by sounding the proper
Morse dit/dah patterns,
and it can also print the let-
ters on the video terminal.

My system is all Heath-
kit. | have the H-8 with 16K



of memory, the H-9 video
terminal, the cassette tape
recorder and 1/O board,
and Extended Benton Har-
bor BASIC.

In the Heath H-8 main-
frame, there is a speaker.
An audio tone is counted
down from one phase of
the system clock and ap-
plied to the speaker using
appropriate control logic
which provides a means to
turn the “horn” on and off.
The H-8 monitor normally
uses this feature to provide
audio feedback and signal-
ing in conjunction with the
front panel.

Placing the number
11210 in location 8201q¢
turns on the tone, and a
24010 in location 82011
turns it off. This can be ac-
complished by using the
“POKE"” command, e.g.,
“POKE 8201,112” turns it
on, and “POKE 8201,240"
turns it off. By selectively
turning the tone on and off

and providing the proper
timing and spacing, the
Morse code patterns can
be formed.

The flowchart in Fig. 1 il-
lustrates the main features
of the program logic. Two
nested FOR/NEXT loops
control the timing between
characters and between
groups of 5 characters.
Statements 131, 132, and
140 do the actual work of
tone generation via sub-
routines. The inner loop
and delay return a group of
five characters. The outer
loop provides a delay be-
tween groups of five char-
acters.

A delay is created by a

FOR/NEXT loop of the
form “FOR | = | TO X:
NEXT X’. The timing
parameter ‘X’ is user-

defined and is in arbitrary
units of time.

Line 131 generates a
pseudorandom number be-
tween 650 and 900, which
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Fig. 1. Flowchart.

Statement numbers are in parentheses.

is stored in P3. Please note
that P3/10, a number be-
tween 65 and 90, cor-
responds to the ASCI| code
for the letters of the
alphabet. Therefore, the
command “PRINT CHR$%
(P3/10)" prints the actual

letter (line 145).
Lines 650 to 900 con-

stitute a conversion table
and control is directed
here as a function of the
variable P3 and statement
132. A string code is placed
in the string variable A%. In
Morse code, there are two
sounds: the short sound
“dit” and the long sound
““dah”. A dit is encoded by
a‘““1” in the string. A dah is
encoded by a “3"”. For ex-
ample, if P3 comes up
“650", A% is set as “13”; the
ASCII| code foran A’ is 65,
and the Morse code is “dit
dah”. The letter “C” in
Marse is ““dah dit dah dit”,
and a 670 from the random
number generator would
cause the string “3131” to
be placed in the variable
A%.

With A$ charged with
the proper string code, the
subroutine at line 1000 pro-
duces the actual sounds.
This subroutine examines
each element in the string
A% proceeding from left to
tight. 1f a1 §s ans
countered, a sound will be
emitted whose duration is
governed by the timing
parameter “X”. If a “3” is
encountered, the sound
emitted will be of length
“T"”. There is also a delay
after each sound governed
3 i

Stepwise examination of
the string expression A$ is
accomplished by the MID$
function. This is a very
handy function, and its
power in string or text pro-
cessing is often needed.
Consider the following:
R$=MIDS$(AS, I, ]), where
A$S="HI THERE". If we set
=4 and )J=2, then R$%
becomes “TH”. The string
which is placed in R$ starts
with the Ith character and
continues until there are |
characters moved (in a left

to right fashion). If we use

the construction: ““FOR
=1 TO LEN(AS$):
R$=MIDS(AS, |, 1)::NEXT
l”, then the individual

elements of A% are placed
one at a time in R%, allow-
ing action to be taken as a
function of the instan-

taneous value of R$.
Keep in mind that the

timing parameters are in
arbitrary units, and what is
really important is the
ratio. Normally, amateurs
suggest a dit/dah ratio of
1/3. | have found that a dit
length of 10 and a dah
length of 35 sounds good
to me. As this drill is intend-
ed for the beginner, this
setup should remain con-
stant. The time between
characters should be fairly
long at first, say around

300 to 400.
There is another delay

provided between groups
of five. This is to allow the
user to look up at the video
terminal and check to see
if he has copied the last
group correctly. Therefore,
if the user has optioned to
view the characters, a time
longer than 500 should be
used. When the user no
longer needs this visual
feedback, he can set this
timing parameter equal to
that for the intercharacter

delay.
As was noted, this tone is

actually a square wave of
around 1 kHz that is fed to
a tiny little speaker inside
the H-8 cabinet. You
shouldn’t expect it to
sound like a clean sine
wave coming out of your
stereo. The upper limit of
speed is naturally set by
the operating environment
of the equipment and the
software.

If you terminate pro-
gram execution during
tone output by the ““Con-
trol C” command, it is
possible that the system
“horn” will be left on. To
shut it off, issue the com-
mand “POKE 8201,240” in
“command mode.” Or, you
could just start the pro-

gram again.



Program listing.

Sﬂ- REM -'*'I"ﬂ'i'I-Iﬁ'lI-I-'I-l"llr‘l"l"ﬂ*ifii*iiiliiii*i***‘*ﬁ*'-'
51 REM - -
52 REM . CODE PRACTICE PROGRAM .
$3 REM . WRITTEN BY WILLIAM A. THORNBURG -
54  REM » 2-13-78 .
55 REM . -
55 Hm aseesesReadERO A TAaEEREE R REAEEFIiFEEEFEEE TSR
90 PRINT

Q1 PRINT “THIS PROGRAM SEHDS MOHSE CCDE IN GROUFS CF FIVE."

100 G=8201
102 H=112
106 R=24L0

106 INPUT "INPUT THE LENGTH OF A DIT": X
108 [INPUT “INFUT THE LENGTH OF A DAH":; T
109 INPUT "THE TIME BETWEEN CHARACTERS":; F7

110 INPUT *INFUT THE TIME BETWEEN GROUPS OF FIVE™; G9

111 LINE INPUT *WOULD YOU LIKE TC SEE THE CHARACTERST?"; AE$

112 INPUT "INPUT THE NUWBER OF GROUFS OF FIVE DESIRED™; N)

113 PRINT
114 REM
115 REMN
116 REM
117 REN
118 REM
129 POR Y6=1 TO N3
130 FOR K=1 TO 5

131 P3=(INT(26*RND(1)+65) )*10

132 GOsSUB P3
140 GOSUB 1000

ENlD OF INITIALIZATION CCDE

145 1P ABE="YES" THEN PRINT CHRE(P3/10):

150 FOR lI=1 TO F7:NEXT 1

500 NEXT K

501 FPRINT

525 FOR M=1 TO GOihEXT W
550 NEXT Y6

560 PRINT

561 LINE INPUT "WOULDL YOU LIKE TO STOP?": w63
sl IP WAEE="YES™ THEN GOTO 9999

565 LINE INFUT "WOULD YOU LIKE TO CHANGE SFEEDS7?"; E79

566 IF E73="YES" THEN GOTO 106

567 GCTO 112
640 REM
641 REM
642 REN
643 HEN
644 REM
650 A$="13"1RETURN

As a person passes
through the beginner
stage, it is best to practice
your code copy in a more
realistic manner. The
method that | found best

A 16

P3 1S A PSEUDC -RANLOM NUMEER BETAEEN 650 AND 900
W#HICH IS 10 TI1ES THE ASCII CODE.

THE POLLOWING ENCOLES FUR THe LETTERS.

A "1" MEANS A DIT AND A "3~ IS A Dali.

was a combination of 73’s
code practice cassette
tapes and listening to the

ARRL ham station’s
(W1AW) code practice ses-
SIONS.

660 A$="3111" sRETURN
670 A$="31L31" +RETURN
6RD  A$="311" tRETURN
690 A$="1" tRETURN
700 A$="1131":sRETURN
710 A$="371":RETURN
720 A$="1111"RETURN
730 A$="11"sRETURN
740 A$="1333"1RETURN
750 A$="713" sRETURN
760 A$="1311"+RETURN
A$="133" tRETURN
780 A$="31":RETURN
790 A$="33)"1RETURN
B0O0 A$="1331"+RETURN
A10 A$="3113":RETURN
A$="131" sRETURN
830 A$="111"sRETURN
ALO A$="3" sRETURN
850 A$="113"+RETURN
REQ  A$="1113"+RETURN
A70 A$="1733"sRETURA
REO  A$="7113"+RETURN
890 A$="3133" sRETURN
200  A$="73311" 1RETURN
950 REM
951 REM
052 REM
53 REM
954 REM
955 REM
L=LEN( Ay )

FOR I=1 TO L
RE=MIDE(AS, I,1)

1000
1005
1010
1015
1020
1025 ‘
1030
1200
1205
1210

1215

NEXT 1

GOTO 1320

rUKE G,H

FOR J=1 TO XisNEXT J

PCKE G,R

FOR J=1 TO X1 NEXT J
1220 HETURN
1300
1305
1310
1315
1320
Ga99

POKE G,H

FOR J=1 TC TaNEXT J
FOXE G,R

FOR J=1 TC X:2NEXT J
REYTURN

END

This article started out
focused mainly on the
microcomputer software.
As | got further into the
project, it dawned on me
that computer enthusiasts

A4 HOLDS THE LETTER CCLE.

IF Rig="1" THEN GOSUB 1200
IF R$="3" THEN GOSUB 1300

THE NEXT ROUTINE GENERATES

THE ACTUAL DIT ANU DAH SUUNDS.

would be very valuable ad-
ditions to the ham ranks.
And, when these two ac-
tivities are combined, the
whole will be greater than
the sum of its parts.
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