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Shown wrh
optional ouch
tone pad

® The first and most thorougaly field
tested hand-held synthesized radio available.
800 channels in the palm of your hand.

® Simple to operate. (You don’t need a
degree in computer programming)

¢ Heavy duty battery pack al ows more
operating time between charges.

¢ External microphone capability

® The lowest price ever...$259.00

® The S-1T (With touch tone pad
installed)...$289.00

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. They're low priced,
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head for hide-
awa mountlngh

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capability, dependability plus many worthwhile features at a
low price. FCC type accepted models also available.

Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

TOLL FREE OROER NUMBER: (800) 421-6631
For all states except California

R
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Calif residents please call collect on wur regular numbers.

the first in synthesized
portables gives you

the broadest choice
at the lowest price

5

* only sunthesized hand-held offering 5 watts
tput. (Switchable for 1 or 5 watt operation)

* The same dependanility as the time proven S-1.
Circuitry that has been proven in
more than a millior hours cf operation.

* Heavy duty battery pack.

* External microphone capability.

* The S-5’s exciting bow price...only $299.00
*K With touch tone pad $339.00

SPECIFICATIONS

-requency Coverage: ¥4 t 148 MHz

Zhannel Spacing Feceive every 5 kHz,
t-ansmit Simplex or
2 600 kHz

2ower Requirements: €6 YDC

Current Dran 17 ma-standby

900 ma-transmit

& ohms

SUPPLIEQ ACCESSORIES
elescaping whip antenna. ni-cad battery
pack, charger

OPTIONAL ACCESSORIES
12 Button touch tone pad (not installed):
S39 e 16 Button touch tone pad (not

Antenaa Imaedance nstalled). $48 ¢ Tone burst generator

$29.95 o CTCSS sub-audible tone control

£ X

MIESEe ?On:]nmx(?ZG[n)r(ng 5 $29.95 = Rubber flex antenna: $8 = Leather
- 6.7 holster $16 o Cigarette i meré)lug mobile

Weighf 17 oz charging unit: $6  Maiching 30 watt

Sensitivity Better than & output 13.8 VCD power amplifier (S30)

S89 e WMatching 80 watt output power

,rucu'gvo"s naminal for amplitier (S80) $149

The Tempo S-2

Tempo is first agair. This time with a superior quality synthesized 220 MHz hand
held transceiver. With an S-2 in your car or pocket you can use 220 MHz repeaters
throughout the U.S. It offers all the advancec engineering, premium quality
components and exciting features of the S-1. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to get started. With the addition of the S-
25 (25W output) or S-75 (75W output) Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have 2 220 MHz rig, the S-2 will add
tremendous versatility. Its low price includes an external microphone capability.
heavy duty ni-cad battery pack, charger, and telescoping whip antenna.

Price...$349.00 With touch tone pad...$399.00

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high powered base
station. VHF (135 to 175 MHz2)
Drive Power Output Model No Price
2W 130W 130A02 $209
10W 130w 130A10 $189
30w 130w 130A30 $199
2w 80W 80A02 $169
10w 80W 80A10 $149
30w 80w 80A30 $159
2W 50W 50A02 $129
2W 30W 30A02 $ 89

UHF (400 to 512 MHz) models, lower power and FCC. type accepled modeils
also avaitable.

11240 W. Olympic Bivd., Los Angeles, Calit. 90064 213/477-6701
931 N. Euclid, Anaheim, Calit. 92801
Butler, Missouri 64730

e Iyg”/' ]I ”Jl ”

Prices swbjert to change without notice.
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Move over imports, here’s the new TEN-TEC

the notable change in hf transceivers

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

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

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

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

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

OFFSET TUNING. Moves receiver frequency
up to +1 kHz 10 tune receiver separately from
transmitter.

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

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

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

strength and transmitted standing wave ratio
Electronically switched

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

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

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

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

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

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

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

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

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

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

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

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

Experience The Notable Change In HF

Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.
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Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
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NEVER SAY DIE

editorial by Wayne Green

W1HR
Jim Fisk, editor of Ham Radio, passed away on April 18th.
His name will continue to remain synonymous with ham
radio. in the generic as well as the journalistic sense. His
tireless efforts to propagate amateur radio will be missed.
Anyone who knows anything about hams will say, quite sim-
ply. “Thank you. Jim. Your key will never be silent

TRAVELS WITH WAYNE

With ten meters opening up to
Japan, I'm hearing from more
and more of the charming peo-
ple Sherry and | had dinner with
in Tokyo...members of the
Tokyo International Amateur
Radio Association.

As aremembrance of the din-
ner, those present signed a
card. If we can get a group
together for the electronics
show tour this coming October,
we'll have a chance again to see
the top-notch hams in Tokyo.
We might also get a chance to

see Yaesu or Kenwood.

Just to give you an idea
... here's a picture | took of part
of the Yaesu new product devel-
opment labs. | suspect that
there are more development
engineers and technicians in
this onelab than all of the Amer-
ican ham manufacturers have
combined.

THE ASIAN CONNECTION

There are several good
reasons why you should make
the big step and break loose this

fall to join Sherry and me on a
trip to Asia. The trip, which
costs only about $2,000, will in-
clude attending consumer elec-
tronics shows in four coun-
tries—Japan, Taiwan, Korea,
and Hong Kong.

If you've ever wanted to get in-
to business for yourself, you
may want to look over the elec-
tronics shows carefully. You'll
find a lot of smaller businesses
with products which could be
imported and sold in the US.
There are a lot of firms smaller
than Sony and Panasonic, you
know, and many of these don’t
have the connections to sell
over here...yet. Owners of
ham stores in particular will
want to look for interesting ham
gear and consumer electronic
gadgets which can be imported
to give you an edge.

After the first two weeks of
the tour, sponsored by the IEEE,




KENWOOD

... paceselter in amaleur radio

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

Hand-shack.

Synthesized,
big LCD,

10 memories,

scanning,

Touch-Tone &

TR=-2400

Put a ham shack in your hand. The TR-2400
is the ideal hand-held for 2 meters FM. It
features a large LCD readout that can be
read in direct sunlight or in the dark, 5-kHz-
step PLL synthesized operation, 10-channel
memory, scanning, and 16-button autopatch
DTMF encoder.

TR-2400 FEATURES:

Large LCD digital readout

Readable in direct sunlight (better than LEDs)
Readable in the dark (with lamp switch). Virtually
no current drain (much less than LEDs) and dis-
play stays on. Rugged and dependable in hot or
cold temperature ranges. Shows receive and trans-
mit frequencies and memory channel.

5-kHz-step frequency selection

PLL synthesized keyboard channel selection sys
tem. No “5 up” switch needed. Selects from
144.000 to 147.995 MHz

UP/DOWN manual scan

Single or fast continuous 5-kHz steps from 143,900
to 148.495 MHz for Amateur and MARS or CAP
simplex or repeater operation

10 memories

Retained with battery backup (only 0.8 mA). “M0O"
memory may be used to shift the transmit frequency
any desired amount to operate on repeaters with
nonstandard split frequencies

Built-in autopatch DTMF (Touch-Tone®) encoder
Uses all 16 buttons of keyboard while transmitting.

CONVENIENT TOP CONTROLS

-~
m R

OPEN ON REV
o N M

BUSY S.TONE NORM

Automatic memory scan

Checks all 10 memory channels. Programmable
to lock automatically on either BUSY (signal pres
ent) or OPEN (no signal) channels

Subtone switch
Activates subaudible tone encoder (not Kenwood
supplied)

O"'NWUQD TR-2

* Repeater or simplex operation
Convenient mode switch shifts transmit frequency
+600 kHz or -600 kHz or to the frequency stored
In “MO" memory.

* Reverse operation
Nonlocking switch shifts receiver to transmit fre-
quency and transmitter to receive frequency.

* Extended operating time
With LCD and overall low-current circuit design.
Only draws about 28 mA squelched receive and
500 mA transmit (at 1.5 W RF output), for longer
operating time between charges

* Two lock switches
Prevent accidental frequency change and acci-
dental transmission

® BNC antenna connector
Easy to connect external antenna

* LCD “arrow” indicators
Show “ON AIR,” “MR" (memory recall), “BATT"
(battery status), and “LAMP" switch on

* High-impact case and zinc die-cast frame
Extremely rugged with antenna counterpoise

* Extemal PTT microphone and earphone connectors
Easily accessible on right side of transceiver.

* Compact and lightweight
Only 2-13116 inches wide, 7-9/16 inches high, and
1-718 inches deep. Weighs only 1.62 pounds (in
cluding antenna, battery, and hand strap)

—— Microphone PTT and audio terminals

B Charger terminal

b Earphone Jack

STANDARD ACCESSORIES INCLUDED:

* Flexible rubberized antenna with BNC connector
e Heavy-duty (450-mAh) NiCd battery pack

e External-standby (PTT) plug

e AC charger e External-microphone plug
® Hand strap e Earphone

NOTE: Price, specifications subject to change with
out notice and obligation

OPTIONAL ACCESSORIES:

¢ ST-1base stand (shown) which provides 1.5-
hour quick charge and automatic switch to
trickle charge, floating charge (operate while
charging), 4-pin connector for dynamic mi
crophone, and S0O-239 antenna connector
BC-5 DC quick charger (1.5 to 2.0 hours)
LH-1 deluxe leather case (top-grain cowhide)
PB-24 extra battery pack with charger adapter
BH-1 belt hook
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you can add another country or
two to your itinerary. I'm plan-
ning on getting up to Macao
(CR9) and Canton, China (BY), if
itis at all possible this time. And
you can bet that I'll be getting on
the air from Korea (HL9) and
Hong Kong (VS6), at the least.

If you'd like to join me on this
trip, drop me a line and I'll send
you further information. | figure
that one or two tables (about 12
to a table in China) of hams will
be a lot more fun for a trip like
this than traveling with the aver-
age businessman. This is an op-
portunity which comes along
rarely, so make your plans now
and come on along. It runs from
October 2nd to 22nd and you
didn't have anything important
then anyway.

LINEAR SUIT LOST

While the FCC ban on the
manufacture and sale of linear
amplifiers capable of being
used on the amateur ten-meter
band was an excellent example
of legislative overkill, that
doesn’t excuse the blundering
amateur representative reaction
to the situation. For those of you
who are a bit hazy on just who
did what to whom, I'll give you a
fast reprise.

The FCC, after being plagued
by a rising number of TVI and
other interference complaints,
enacted a law making the manu-
facture or sale of an 11-meter
amplifier illegal. This put all of
the “legitimate” makers of these
amplifiers out of business and
left the field wide open for the
fly-by-night operators. Oddly
enough, these birds didn't care
how clean or dirty the signals
from their amplifiers were
... since they sold mostly by vir-
tue of their price and the buyers
were completely unsophisticat-
ed.

The result was an ever in-
creasing amount of interference

. as more and more of the dirty

amplifiers were sold. The FCC,
lacking money to do much more
than grind its teeth over the
situation, fumed.

Some of the amplifiers were
being peddled as ‘“amateur”
equipment, even though the
parameters were totally CB-
oriented and the products not
even advertised or known to the
hams. So the FCC decided that
it was time to outlaw any ampli-
fier which would be usable on
the 11-meter band ... and that
obviously would have to include
all designed to work on 10

meters. Such a proposal was
made and the public asked to
comment on it at an open hear-
ing.

A number of representatives
from the Amateur Radio Manu-
facturer's Association (ARMA)
went to Washington to partici-
pate. They got together the
night before the hearing and de-
veloped their approach to the
situation. The ARRL counsel,
though he refused to cooperate
with ARMA, did sit in on the
strategy discussions...some-
thing ARMA was to seriously rue
the following day. Due to the
heavy support of ARMA by some
of the importers of ham equip-
ment, the major US manufac-
turers also refused to work with
ARMA. The result was an unco-
ordinated mess when the time
came for testimony.

One of the first on the line
when the FCC commissioners
opened the hearing was the
ARRL counsel. He talked at in-
credible length, putting the com-
missioners down as knowing lit-
tle about what they were doing
(they were new commissioners,
for the most part). He went on to
randomly cover virtually every
point that the ARMA group had
outlined for comments, shoot-
ing down the industry group
presentation completely. The
commissioners took turns leav-
ing the room during the filibus-
ter.

The key to getting coopera-
tion from the FCCis, as with any
other sales problem, looking at
the situation from their view-
point. The FCC was getting heat
from Congress over TVI from CB
radios with amplifiers. Their
engineers had proposed making
amplifiers illegal, including ham
10m amplifiers. They were not
interested in hearing that this
would not work. All they wanted
to do is what any other bureau-
crat wants to do: give the im-
pression of doing something.

My proposed approach to the
situation was to agree with the
FCC that something should be
done and then come up with
some suggestions on other ap-
proaches to the solution of their
problem. Since amplifiers and
the use of them were already il-
legal, it was more a matter of
running down the users and get-
ting them off the air than trying,
at this late date, to stop the sup-
ply ...something which |
thought was not practical
anyway. | tried to get ARMA to
support a position of getting the

FCC to work with ham clubs to
hunt down errant CBers and do
the legwork for them. This would
do more to solve the problem
than any laws. | just couldn’t get
ARMA to go for the positive ap-
proach . .. they insisted on go-
ing for the negative. .. telling
the FCC that a new law wouldn't
work and that banning ham am-
plifiers was a rotten way to go.

So, after hours and hours of
being told that the ban wouldn’t
work, up popped the Washing-
ton lobbyist for the Electronic
Industries Association (ElA)
...achap who knows how to get
the FCC to do what he wants
...and he told 'em the ban
would work wonders. He told
them this within five minutes
and sat down. And he won the
day.

By this time, the commis-
sioners were about ready to vote
for anything to shut up the
hams. | remember one commis-
sioner getting really fed up with
the League counsel. A simple
question had been asked and
the answer went on for ever.
Finally the commissioner broke
in and said, “We asked what
time it was, not how to make a
watch.” And that’s the way it
was.

Still not having learned any-
thing from all of this, the League
proceeded to goto courttotryto
force the FCC to back down on
the linear ban. The courts are
very reluctant to go against a
government agency ... know-
ing that it is the government
which pays them and holds their
promotions in their hands. Fur-
ther, the general rule in the past
on court cases against the FCC
has been for the judges to
dismiss the case on the basis
that the FCC has the technical
expertise to deal with technical
matters . .. and that these are
far beyond the possibility for the
judge to understand.

There was also some legal
hassle over the failure of the
League to raise a ‘lack of
notice"” argument in their Partial
Petition for Reconsideration
and Rehearing before the Com-
mission. This turned out to be a
serious oversight and consider-
ably contributed to the loss of
the case.

If lwasn't such aknown fan of
the League, | could be very criti-
cal of them in this ten-meter
linear ban situation.

Continued on page 182



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

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

ICOM IC-2A

SYNTHESIZED 2 ibooiﬁf;‘f’s'z”
METER HAN D- simplex/duplex
HELD ‘Hi/lo power
FEATURES YOU'VE WANTED

o 800 T/R Channels.
Synthesized.

O 1.5 Watt Output High/Low
Power Battery Saving
Switch to .15 Watt.

O Separate built in Speaker TOP VIEW
& Mic. Excellent audio BNC antenna connectar
quality. “Rubber Duckie”
standard

0 Compact. About the size -t~
of a dollar bill. transmit indicator

O Variable size NiCd Power  § : squelich
Pack, 3 sizes availableto § . volume
sult your needs. (250 MA B . : x control
standard). Makes the IC- B ! L
2A the most compact
synthesized HT on the
market.

a0 ICOM level Receiver e §
Performance-ICOM ) ] L®
Quality Receiverina S A g 696 |
compact package (.2uv/ 0 A oo un
20db typical) Rl T N R A

a Optional Tone Pad, Desk
Charger, Speaker/Mic
available.

a With slip on/slip off Bottom
NiCd Pack, you can vary
the size of the HT from
about 116 mm highto 175
mm high. Easy to carry
extra Snap-on packs with
you for extended trips.

~Skkz ON

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

ICOM

ICOM AMERICA, INC.

2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwood Dr., Suite 307
Dallas, TX 75234

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

THE ANSWER IS: NOW!

All 800 channels of it!







A fresh 1dea!

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

And, of course, there’s no

need to mention our

1 day delivery and

| year warranty.

TS-32 Encoder-Decoder

¢ Size: 1.25"x2.0" x .40"

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

¢ Available in all 32 EIA standard CTCSS tones

SS-32 Encoder
® Size: .9"x1.3"x .40"
* Available with either Group A or Group B tones

Frequencies Available:

* Frequency accuracy, +.1 Hzmaximum — 40°C to + 85°C
* Frequencies to 250 Hz available on special order
¢ Continuous tone

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

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

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

- S
E==8 COMMUNICATIONS SPECIALISTS

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




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

Over the past nine years, we
have written quite a bit about
the original Southern California
Repeater Association, as well
as the two offshoot organiza-
tions it fathered: TASMA and
220 SMA. While we have men-
tioned that two other organiza-
tions exist, we have never really
gotten involved very much with
them. The other two to which |
refer are the 10 meter AM/SSB
QRP Band Planning Council and
the Southern California Repeat-
er Remote Base Association
(SCRRBA). Currently, the 10-
meter non-FM organization is
rather dormant, but SCRRBA is
alive, well, and looking with an-
ticipation toward the future.

SCRRBA differs markedly
from most other area coordina-
tion bodies. First, they hold but
one meeting annually, and may-

be that accounts for the fact
that the get-together is always
packed solid with attendees.
Second, the political power of
SCRRBA is vested in the organi-
zation's elected officials. Hav-
ing recently attended the 1980
annual meeting held in Burbank,
California, | can say that | am
quite impressed by the direction
SCRRBA is taking these days.
For example, they have no in-
tention of waiting for the ax to
fall as a result of the reassign-
ment made to the 420-450 MHz
spectrum as a result of WARC.
SCRRBA officials realize that
changes are inevitable, and that
the best defense in spectrum
preservation is a strong offense
based upon careful preparation.
Because of this, SCRRBA offi-
cials will begin now to develop a
dialogue with the ARRL, VRAC,
and other concerned organiza-
tions with regard to protecting
the viability of the current UHF
spectrum. Should some other

Notes

sible for its ultimate accuracy.

private (i.e., closed) systems,
welcome visitors.

Technical Committee.

SOUTHERN CALIFORNIA PUBLIC REPEATERS
AND SIMPLEX CHANNELS

Location Call Input Output Access
Sierra Madre WR6BDG 29.52 29.62 107.2 Hz
Mt. Wilson WR6AAK 29.54 29.64 107.2 Hz
Palos Verdes WR6AQS 29.58 29.68 107.2 Hz
6 Meters
Mt. Wilson WR6AAK 52.76 52.525 carrier
Johnstone Peak WR6AAJ 52.76 52.525 carrier
San Miguel N6AEG/R 52.76 52.54 carrier
Baldwin Hills WR6AQR 52.90 52.68 carrier
Santlago Peak  WR6ADP 53.38 53.72 carrier
34 Meters
Palos Verdes WR6AKU 440.500 445500 1318 Hz
Catalina Is. WR6AAA 442,000  447.000 carrier
San Diego WR6AFE 442.025  447.025 carrier
Sulphur Mt. WR6AOX 442.325 447.325 carrier
Table Mt. WR6AZN 442.325  447.325 carrier
Monrovia WC6AAD 442575 447575 carrier
Crestline WR6ANP 443.350  448.350 carrier
Palomar Mt. WR6AN 444.425  449.425 carrier
Santa Monica WABRJG 444.425  449.425 carrier
Mt. Otay WR6ACF 444500 449500 107.2 Hz
ATV

Johnstone Peak W6ORG 434.000 1265.00 15,750 Hz

Simpiex

29.50

29.60

52.525

446.000

446.500

439.500 (ATV audio channe!
+ 5 kHz deviation)

1. SCRRBA believes the above data 10 be correct, but is not respon-

2. No impression is intended or implied that the amateur frequency
bands which SCRRBA coordinates are devold of activity except for
that listed above. These listings represent In actuality only a very
tiny percentage of the total southern California activity. Repeaters
and remote base stations not listed above are coordinated as

such systems generally do not

3. Errors in the above listing should be reported to the SCRRBA
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service prepare overtures
toward taking spectrum based
on WARC decisions, SCRRBA
wants to be ready to ward off
such attacks.

SCRRBA is also looking forin-
put on the utilization of the pro-
posed 900-MHz band. It is be-
lieved that the FCC may be hard
put to assign 902 through 928
MHz to any other service in light
of Canada’s implementation of
amateur operation in that spec-
trum already. |f you have any
ideas on this topic, you might
send them to SCRRBA at PO
Box 5967, Pasadena CA 91109.

Unlike most other organiza-
tions of their ilk, SCRRBA does
not seek widespread recogni-
tion for their work. They believe
strongly in the concept of re-
gional band planning for spec-
trum that is not usually utilized
by transient operators, and are
totally dedicated to advance-
ment of the technical state of
the art. They are an interesting
organization to watch, and over
the years have quietly contribut-
ed much to the science of ama-
teur relay technology.

SCRRBA oversees voluntary
coordination for FM operations
on 10 meters, 6 meters, 420
through 450 MHz, and all spec-
trum above. They also publish a
listing of what they term “Public
Repeaters and Simplex Chan-
nels” for southern California.
The latest list was recently
made available to us and is re-
printed here for those of you
who might wander out to this re-
gion carrying equipment for the
bands listed.

There are two things to re-
member in relation to this list.
First, it is probably the most
accurate listing of its type. Also,
do not be deceived by the small
number of UHF listings. Again,
the ones listed are the “open”
systems — available for use by
any amateur. It is no secret that
between 300 to 400 other sys-
tems are operational in the UHF
spectrum in this area, but all
others are categorized as “pri-
vate.” Happy QSOQing.

PLUGGING VIDEOTAPE
DEPARTMENT

How would you like to have
your very own copy of the new
Dave Bell film, “The World of
Amateur Radio”? The film is
available for direct sale in four
formats, at a price which is
close to “cost ptus shipping.”
Theidea is to get as many prints
into circulation as quickly as

possible, and to do this it was
felt that videotape might be the
best way to go. The price sched-
uleis: ¥2" VHS (SP speed only)—
$30; 2" Beta (Beta | or Il only)—
$30; and %" U-Matic — $55.

Videotapes are available from
me directly on a prepaid basis
only. Checks or money orders
should be made out to William
M. Pasternak, and all videotape
orders sent to me in care of
Westlink, 7046 Hollywood
Boulevard, Suite 718, Hollywood
CA 90028.

In addition, 16mm sound film
prints are available directly from
Dave Bell for $95 each. Film
orders should be made payable
to Dave Bell Associates, and
sent to 3211 Cahuenga Bivd.
West, Hollywood CA 90068.
Mark film orders for the atten-
tion of Theresa Modnick, and al-
low 4 to 6 weeks delivery on all
orders (film or tape). Then, once
you have enjoyed it yourself,
take it out and show it to civic
groups, church groups, CB
clubs or whatever. The purpose
of the film is to introduce ama-
teur radio to the rest of the
world, and a film or tape is of lit-
tle value sitting on your library
shelf. Each of you has the ability
to become a spokesperson for
amateur radio. The tools are
available and the audiences
await you. The best public rela-
tions corps we in amateur radio
have is ourselves.

GOING TO THE AIRPORT CAN
BE HAZARDOUS TO YOUR
HEALTH DEPARTMENT

Rob Diefenbach WD4NEK
had a rather unpleasant expe-
rience not long ago. He had
taken his wife to Atlanta’s
Hartsfield Airport, and like most
devoted amateurs, he was car-
rying an HT with him. That's
when the problem began, and at
this point we will let Rob tell the
story:

“Despite what overzealous
rent-a-cops at America's second
busiest airport may try to tell
you, there is no prohibition
against carrying or using ama-
teur transceivers in the gate
areas there,

“When | was told recently that
I mustremove the batteries from
my 2-meter handie-talkie before
passing a security checkpoint at
Atlanta’s Hartsfield Internation-
al Airport, | complied without ar-
gument. ‘If you don’t, you'll be in
a lot of trouble,’” a smartly-uni-

Continued on page 169



enter the new world of TEN-TEC
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new features, new performance + all 9 hf bands

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

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

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

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

NEW OPTIMIZED BANDWIDTH. Seven
response curves—four for SSB, three for
CW. Standard i-f filter is an 8-pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8-
pole CW filter and a 200 Hz 8-pole CW filter.
Switch an optional filter from the front panel
to put it in series for up to 16 poles of filter-
ing. And the standard CW active audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New toggle switches select i-f
and audio filtering. Selectivity for any situa-
tion.

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

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

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

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

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

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

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

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

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

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

SUPER AUDIO. A TEN-TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean. Easily ex
ceeding FCC requirements, thanks to metic-
ulous design, fine components, and conset-
vative ratings

HIGH STABILITY. Deviation is no more
than 15 cycles per degree temperature
change after warm-up

HIGH ARTICULATION KEYING. 2% msec
rise and decay time for sharp, clean keying.
BUILT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficiency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re-
moval If needed.

FUNCTIONAL STYLING. Dark front panel,
convenient control groupings, ‘“clamshell”
cabinet, full shielding, and easier-to-use size:
5%"h x 14%"w x 14d

POWER. Operates on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.

FULL ACCESSORY LINE. Model 217 500
Hz CW filter $55, Model 219 200 Hz CW fil-
ter $60, Model 218 1.8 kHz SSB filter $55,
Model 243 Remote VFO $139, Model 255
Power Supply/Speaker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34.50, Model 234/214 Speech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color.

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

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

el

TEN-TEC i

SEVIERVILLE, TENNESSEE 37862
EXPORT SIS LIN LL 60646

JUN AVE . CHICAGC



RTTY Loop

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

This month marks the begin-
ning of the fourth year of RTTY
Loop. Several of you have asked

how this whole thing got start-
ed, and it occurred to me that |
never really told that story, so
here goes. As they say (whoever
“they” are), there's a lesson in
here for you!

Several years back, our local

ham club, the Baltimore Ama-
teur Radio Club, was in the pro-
cess of expanding and improv-
ing its journal, The Modulator.
Knowing that | was a RTTY buff
and that { had written many ar-
ticles for 73 (thus presuming
literacy, | suppose), | was asked
to write a column for the “new”
Modulator. After some mulling
over (must have taken all of thir-
ty or forty microseconds), |

agreed and a column was born.
Titled “Tele-Tips,” the articles
were about half the length of a
typical RTTY Loop and dealt
with radioteletype basics.

After writing the first few col-
umns, it became evident that
the material being presented
had a far wider appeal than the
club newsletter afforded, and

Continued on page 176

MARK FILTER MARK
2125 He SCOPE
c2 OUTRUT
0
B!
"
R8
- c3 3820k *75V +8v
47K &l N R17
Al U2 N6 “5 22K i
gg ] by " Lce
d 047
!! x 2 +8v
E 7.5V
e RI3 RIS L co
50 SLAL 02 $33° T .02
. <L
;\ . 7 +5v
? MARK LED s
INDICATOR
5 j2 I3 f¢ j6 |9 Ju
R sTey REC
g i 7414 2
330k
10 . &l
PA FILTER SPACE e
XY Sy SCOPE o5y
Y a OUTRUT i
\f 36K 7 R3 ol Tﬁ
avor0® u 22K 3
N 741
= 4 VT :'22“ +7.5v .8v
s
RN
-7.5v |
e 47K ) N RIS
330 " U3 T 1S Qa
4 RIO 2f T4 7 _]_
22 - c10
Aol 02 ;}; 0047
- [: S R20 ci Lo
"9 ~
330 7~ .02 vV
ra 50 ) 2 B MAGNETS
P R24
RIS P 1000 TO 2500
| 3 o 10W (ADJUST FOR 60ma)
= )
T I 600V
7 #SPACE LEO
INDICATOR ;’10
RIS
[pav. o

RTTY Demodulator Parts List

C1,C7,C9,C14

c17
c18,C19

001 disc ceramic

.005 disc ceramic

500 pF 5% polycarbonate or mylar*
.01 disc ceramic

2 uF 25 V dc electrolytic

.01 uF 5% polycarbonate or mylar*
.47 uF mylar

.1 uF disc ceramic

6.8 uF 25 V dc electroly tic

*to limit the amount of drift due to heat.
Al resistors % Watt 10% except as noted.

R1,R5,R17,R20
R2, R18,R21

R7,R13,R22, R23

R8, RY, R15, R30
R31

R10,R11

R12

R14, R37, R38

R16

R19

330

R24, R25, R26, R27

100k Ohm potentiometer, printed circuit type

R32,R33 1 megohm
R28
R29 15k Ohm
R34,R35 3.9k Ohm
R36

CR1,CR2, CR3,CR4
CR5, CR6

CR7, CR8, CR9, CR10
CR11

10k Ohm % Watt 10%

1N34A germanium diode
1N914 silicon diode

1N4007 rectifier

12 volt 1 Watt zener diode

light emitting diode

LM3900 CN (National)

LMS565 CN (National)

MPF 102 or equivalent N<channel FET
High voltage silicon NPN transistor
(Sylvania ECG 228 or equivalent)

1.2k Ohm center-tapped to 8 Ohm transistor
type output transformer used backwards.
115 Vacto 12.6 V ac %2 Amp filament

% Amp fast blow fuse and holder

5 x 7 chassis, terminal strip, #6-32 nuts and bolts, insulated

680 pF disc ceramic CR12
500 uF 25 V dc electrolytic LED
100 uF 25 V dcelectrolytic 1C1, 1C3
1C2
(03}
4.7 megohm Q2
2.2 megohm
1.0 megohm % Watt 5% T
2.2 megohm % Watt 5%
7.5k Ohm % Watt 5% T2
10k Ohm potentiometer, printed circuit type TR Tl
10k Ohm F1
4.7k Ohm S1 SPST on-off switch
12k Ohm % Watt 5% S2 SPDT sense switch
1k Ohm Miscellaneous
3.3k Ohm
150k Ohm
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spacers for #6-32 to mount boards on chassis, holder for LED
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SOMETIMES
THE BEST COSTS
ALITTLE MORE...

BUT you get a LOT more
for your money.
For instance:

@ Fuli length 72 character line and 24 line screen

® True “ASR" operation—type into 50 line on-screen
buffer while receiving

@ 150 line receive buffer and power off EAROM storage
® Ten HERE IS messages plus CW ID, WRU, and SEL-CAL
@ Original split-screen plus bright/dim display of RX/TX text
@ Control Functions clearly marked on the keytops
® On screen status indicators and time
@ P31 eye-ease green screen phosphor (white also available)
® All three modes—CW, Baudot RTTY, and ASCII
Computer code
® Upper/lower case ASCII with all control characters;
110-9600 baud
@® ST6000 multiple active filters and detectors
for super reception
@ Crystal controlled TX tones matched to RX filters
for true transceive
@ Interface LOOP, RS232, MIL188 and CMOS with
no extra options to buy
@ Full RS232 Modem connector and full or half-dupltex
for computer use

@ HAL one year warranty and ten years’ experience
with RTTY

DS3100 & ST6000 . . . $2550*

l§"
A

-..ANDTHEN
SOMETIMES
ITDOESN'T!

COMPARE with other similarly
priced systems —note these
extra features and better
performance for fewer dollars:

@ Full length 72 character lines and 24 line screen

@ “Semi-ASR" operation by typing into 255 character
buffer while receiving

@ Pretype the entire 1728 character screen
@ Two programmable HERE |S messages plus CW ID

® Keyboard Operated Switch (KOS) for automatic TX/RX control

® Bright/dim display of RX/TX text

® Labeled controlled keys plus on-screen status line
for easy operation

® All three modes—CW, Baudot RTTY, and ASCII
Computer code

®1-175 wpm CW; 60, 66, 75, 100, 133 wpm Baudot;
110, 300 baud ASCII

® Word wrap-around, Unshift On Space, Synchronous Idle

@ Edit as you type with Word Mode

@ High performance external demodulator rather than
built-in compromise

@ Internal Loop Supply and Motor control for full TTY
machine compatibility

@ Solid state RTTY Loop interface; both cathode and
grid-block CW outputs

@ HAL one year warranty and ten years' experience in RTTY

DS2000, MR2000
ESM914, ST5000 .. $1029*




DX

James D. Cain K1TN
306 Vernon Avenue
Vernon CT 06066

73 Magazine is unique in
many respects, not the least of
which is that we can publish col-
or photos in columns such as
this; witness the DXers pictured
herein. This should be encour-
agement enough for you to send
In your favorite snapshot for
these pages. Please do so. US
and Canadian hams, when you
work a DX station, ask him to
send a photo to the above ad-
dress or direct to you for for-
warding to this column. Thanks!

While this is a DX column, not
a contesting column, it seems
prudent to discuss the ARRL DX
Contest briefly. The League has
given until June 15 for interested
parties to express their opinions
regarding new rules which went
into effect this year. A little
background is in order. The
ARRL International DX Competi-
tion began in the 1930s as a
marathon affair. It was always a
“world works the US and
Canada” activity. Through 1978,
the Competition was two week-
ends for CW and two weekends
for phone; in 1979, the format re-
mained unchanged but the
schedule was cut to one week-
end per mode. Then, late in 1979,
despite reservations of the
League’'s Contest Advisory
Committee, the format of the
Competition (and its name) was
changed. The 1980 ARRL DX
Contest was run by a set of rules
closely paralleling those of the
CQ Worldwide DX Contest.

Father Edmund HV2VO (on right) and Tony Privitera, 1@/J (photo
courtesy K32J).
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Everyone was allowed to work
everyone (except within one's
own country) with a point struc-
ture just slightly favoring the
rest of the world working W/VE
stations. Still with me?

Well, it has really hit the fan. It
seems that those responsible
for the changes thought that the
rest of the world's amateurs,
contesters in particular, didn’t
like spending an entire weekend
working just the US and
Canada. Something of the “Ugly
American” mentality was at
work here, only it was the
American sponsors of the oper-
ating activity who were in that
mode. They don’t seem to have
reminded us anywhere that the
ARRL DX Competition has
grown in number of entries
steadily through the years. They
were concerned that the CQ
Worldwide DX Contest touts
having more entries, which is
true. But the real truth is that the
CQ Contest, due to its format,
results in hundreds of entries re-
flecting Europeans working
each other on 80 and 40 meters
(same continent, two points
each), with nary a “DX" contact
in the log. That is perfectly
reasonable within the rules of
the CQ Contest, but it is no
reason to make the ARRL Com-
petition into a poor carbon copy.

We have letters from Euro-
pean amateurs who have gone
so far as to boycott the 1980
ARRL DX Contest because of
the new rules. Unbelievable as it
may seem to the Newlington pro-
mulgators of the new rules,
many of the contesters around

the world absolutely love the
two weekends of the year work-
ing WIVE. There are parallels to
that format: The All Asia Con-
test Is the world working Asia,
and then there's the Worked All
Europe every summer and the
Bermuda Contest in March.

So what's the connection to
pure DXing, which is what this
column is about? Presently, the
United States is undergoing one
of its recurring periods of patri-
otic fervor. Nothing wrong with
that, and the concept can ex-
tend to amateur radio. After all,
we have more amateurs on the
HF bands than the rest of the
world and we are omnipresent.
That is exactly why the old
ARRL International DX Competi-
tion *“world-works-the-US/
Canada” format was so popular.
Just as many of us enjoy work-
ing scads of Japanese stations
once a year in the All Asia Con-
test, much of the world par-
ticipated in the ARRL Competi-
tion for the pleasure of logging
100-contact hours. That's what
DX contesting Is for. That's why
European DXers put up special
low-band fixed antenna arrays
toward North America — to work
us during the International DX
Competition.

if you agree with this point of
view, send a letter to the Chair-
man of the ARRL's Volunteer
Contest Advisory Committee:
Jim Stahl K8MR, 3592
Atherstone Road, Cleveland
Heights OH 44121. Of course, if
you like the new rules, they
would like to hear from you, too.

Summertime propagation
conditions are in full swing now,
and if you are not familiar with
the consequences, maybe a few
words are in order. The low
bands (160, 80, and 40 meters)

propagate just as well now as
they did in the winter. The prob-
lem is, of course, static masking
the weaker signals. On quiet
summer nights, the signals will
come through just fine, so don’t
give up on these bands. 20
meters will be open round-the-
clock, with openings to Asia
from North America lasting later
into the evening than they do in
winter. Long-path openings will
occur earlier in the morning than
during the winter.

15 meters can be fascinating
during the summer. Look for
weird openings to unexpected
spots. Last July, during the
IARU Radiosport Champion-
ship, 15 meters opened from the
US to Japan at 1300 UTC and
stayed open until after 1800
UTC! Both days of the contest,
no less. On the other hand, at
the same time that 15 was open
to Japan, 10 meters was dead as
the proverbial doornail. 15 is not
normally good on the North Pole
path in summer, and 10 meters
can die for days at a time. 10
will, during these sunspot-rich
times, occasionally stay open
from North America as late as
0000 UTC into western Europe.

The various magazines are
full of articles on the malicious
interference problem these
days. While It is easy to take the
attitude that the good old days
were better (in many ways they
were!), there are pros and cons
to DXing and HF operating in
the 1980s. On the positive side,
more rare stations are using bet-
ter equipment and beam anten-
nas, and the AM carriers are
gone from the bands. Yet, as
Larry Brockman N6AR stated in
arecent article in CQ Magazine,
ten years ago there was definite-
ly less of the ugly nonsense con-

Nao Akiyama JH1VRQ, Overseas Liaison Officer of the Japan DX

Radio Club and active DXer.



nected with HF operating, espe-
cially DXing. If some nerd
breaks up your rag chew, you
can just change frequencies or
bands, but if deliberate interfer-
ence voids your QSO with a new
country of expedition, there may
not be a second chance. Brock-
man asserts that some of us
have lost our manners; maybe
some of us just never had any in
the first place. Peer pressure
seems the only answer, al-
though most of us are hesitant
to apply it. But good operators
are still In the vast majority.

And now for a wrap-up of
February and March DX happen-
ings . ..

TZ4AQS finished his operat-
ing from Mall, topped by a two-
week stint of heavy guest oper-
ating by his QSL manager,
ON6BC.

Fred Laun HS1ABD leaves
Thailand this August. His
80-meter aspirations were
thwarted by terrible power-line
noise, although he managed to
work W8BAH, N4AR, and K4DY
on 3.5. He was very active on 40
meters, reporting that the “gray-
line” path on that band paid off.
It didn’t work on 80. HS1WR will
try to take up the slack which
will come with Fred's departure.

Toshio Yal EP2TY continues
active from Iran, despite internal
problems there. QSL him direct
only, not to any Japanese man-
ager. He Is on 15 and 20 SSB
regularly and on 10 meters occa-
sionalily.

At press time, Peter S2BTF
was back home In Germany and
it is not known if he returned to
Bangladesh. He had been active
on the controlled operation by
W7RQ and W7PHO every eve-
ning at 0045 UTC on 21340.

March saw FR7AIl operating
IT from Tromelin Island for
about two weeks. The proposed
Indian Ocean Union operation
of N2KK, N5AU, and K5CO was
scuttled and thereby went the
hopes of those needing
Glorioso and Europa, among
others.

TNB8AJ, In the Congo Repub-
lic, was workable on 15 meters
via a weekend list operation at
21210 or so on CW. His manager
is WBITTM.

As for China, ZL1ADI had
some plans in the works, but
they fell through. in March, at
least one American amateur
was in Peking, and he was lis-
tening, but without hopes for a
license to transmit. There Is talk
out of Yugoslavia of a license

for China operation sometime
this year.

Jim Smith P29JS got around;
he operated VKINS from
Christmas Island in February.
Karl Geng DL2AA/W1 operated
as VK8GK/Lord Howe, also in
February.

28750 became a favorite spot
for DXers this past winter; a
group run by DK20OC attracted
considerable quantities of rare
statlons, many of them being
Europeans operating from
African countries. The group
met at 1200.

Mike Smedal, formerly EP2LI,
continued active from Qatar
(A7XD) and was found regularly
on the Afrikaner Net (1800,
21355), as well as on 20 and 10
meters. A7XE was workable
from lists on 15 meters.

YI1BGD continued to be dif-
ficult to work for those who can't
get to their radios Monday-
Friday. The Kansas City DX Club
donated 500 QSL cards to the
Iraquis to send to the lucky ones
who have worked the club sta-
tion.

By the time you read thls, the
country of Burma will elther be
off most DXers' need lists or it
won't. How's that for hedging?
George Collins VE3FXT/HS4AMI
purportedly has permission to
operate as XZOONU 15 April to
15 June, in conjunction with
UNICEF (United Nations
Children’s Emergency Fund).
we'll see.

If you're trying for a TZ QSL
card from a VE3HRS/TZ contact
in September or October of
1979, forget it. You worked a
bootlegger. Same for 5X1AA
and any BYs.

IBKDB reported in late March
that they were 3,000 QSLs
through the 5,000 requests
resulting from the TLOBQ opera-
tion last December.

PPOMAG came on from
Trinidade Island in February and
March, working CW only with
plenty of 40/80-meter activity.
He was there a full two months,
awaiting the next boat out.

Sri Lanka became easier and
easier to work as John Ackley
KP2A spent several weeks oper-
ating as 4S7DX. He then spent
two weeks on the Maldives as
8Q7AR, followed by stops at
East Malaysia, Thailand, Nepal,
and Macao.

Eric Sjolund SMOAGD began
an African safari in Guinea
Bissau, operating as J5AG. He
was scheduled to be in 9Q5, ZS,
A22, and others, with operating

permission for most pending.
All QSLs for his activity go to
SM3CXS.

March'’s big event was the op-
eration from Heard Island by
VKORM. Here it is, as published
immediately afterward in The
DX Bulletin.

HEARD ISLAND VKORM,
MARCH, 1980

A scientific expedition to
Heard iIsland left Australia
about 1 March 1980, intending
to operate on the amateur
bands with a Kenwood TS-120
when time permitted. En route,
expedition leader Con Veenstra
and radio operator Bob Mc-
Manama operated VKORM/MM
to familiarize themselves with
the radio. During the boat trip,
the recelver In the TS-120 failed
(switching dlodes), but Mc-
Manama repaired it. On
Wednesday, 12 March, seven
members of the crew were heli-
coptered to McDonald Island,
west of Heard, for a two-day
stay; Veenstra and McManama
stayed aboard ship. The crew
was reunited on 14 March and
arrived in the cove at Heard
Island on Saturday, 15 March. A
handful of amateur-band con-
tacts were made from the ship.

Ashore on Heard at daybreak
on Sunday, 16 March, the group
was malntaining twice-daily
schedules with OZ8BAE/MM, and
at 0900 UTC on the 16th, P29JS

began taking a list of stations to
be worked by VKORM. Listec
were two from each South Amer-
ican country, three fromeach JA
and WI/K call area, two from
each major European country
three from each VE call area
and 108 VK/ZL stations. At
1200,VKORM came on the fre-
quency of P29JS and an
nounced that the TS-120 receiv
er had falled, but that they
would attempt operations the
next day.

Some stations were worked
on Monday, 17 March; VKORM
showed at 1200, extremely
weak, with transmitter prob-
lems. Many VK and ZL stations
on the original list were worked
along with a couple of JAs. The
operation was moved above
14200 in an attempt to work
North Americans, but without
success. Jammers aggravated
the situation.

Further attempts were made
on Tuesday, 18 March,
OZBAE/MM reported that the
TS-120 had been taken back to
the ship, were the final amplifier
transistors were found to be de
stroyed, probably due to power
supply problems (overvoitage or
splkes). While some spare radio
parts were kept on the ship, the
Kenwood could not be repaired
A few stations were worked on
Tuesday, but all of these had

Continued on page 180
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Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Question: What, precisely, is
an S-meter, anyway?

Answer: Nothing more than
an extremely erratic, unde-
pendable instrument frequently
used when giving signal reports.

| attempted to deal with this
before, but to little avail. The er-
roneous practice persists, and it
would take an earthquake, a
tidal wave, a volcanic eruption,
and a Kansas cyclone to bring
home, finally, to the adamant
ones who insist upon continu-
ing with this meaningless exer-
cise in futility that an S-meter
report has about as much validi-
ty as a message from a Ouija
board. Maybe even less!

The problem arose years ago
when someone mistakenly con-
cluded, because there are nine
“S"” units on the meter and nine
gradations on the signal
strength chart, that Eureka!,
this must mean that there is
some correlation between the
two. Balderdash! There is none!

Properly calibrated, an
S-meter is supposed to read S-9
for an incoming signal of 50
microvolts. That some contem-
porary manufacturers have seen
fit to adjust their meters to 100
microvolts has no more signifi-
cance than the fact that some
car manufacturers install
speedometers that go up to 140
mph in cars that can't exceed 90
or 100 mph. The important thing
to know about S-meters is that
apparently no two of them give
the same reading on a given
signal. Even the meters on two
identical rigs made by the same
manufacturer will vary.

Granted that the signal report
represents a piece of useful,
valuable information to the
transmitting operator, how can
he make use of the data if it is
rendered inconclusive by broad
variations in accuracy? The an-
swer, of course, is that he can-
not make use of it.

Signal reports should not be
based on the S-meter reading
for the simple reason that they
happen to be the least standard-
ized item in your ham shack and
can't be depended upon for
accurate measurements.

If you bought a frequency
counter or a signal generator
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that operated with as much in-
accuracy as your S-meter does,
you would take it around to the
guy who sold it to you and bust
him over the head with it!

Just to refresh the memory of
anyone who doesn't happen to
have an ARRL logbook around
(the R-S-T System of Signal Re-
ports is reproduced therein),
here is the table which repre-
sents the accepted standard:

1. Faint signals — barely
perceptible

2. Very weak signals

3. Weak signals

4. Fair signals

5. Fairly good signals

6. Good signals

7. Moderately good sig-
nals

8. Strong signals

9. Extremely strong sig-
nals

As you can see, there is noth-
ing here to indicate any meter
readings. The report is based
upon a judgment call . .. a con-
clusion.

But it has now gotten so out
of hand that if the incoming sig-
nal makes the meter needle de-
flect to only S-5 or 6, the guy is
embarrassed and tells the trans-
mitting station, “You're only
showing a 6, but my meter is
‘Scotch.’ You sound like an S-9.”
Well, for Pete’'s sake, if he
sounds like a nine, that's what
you're supposed to give him.
Never mind what the blasted
S-meter says!

Only a couple of days ago, |
heard a fellow give a report of 2
and 1. He didn't miss a single
word of the other guy's trans-
mission, yet he gave a report
that indicated that the other sta-
tion was practically unreadable.
It was obvious that he was using
his S-meter. How can you give
an S-1 report when you copy
solid, without losing a single
syliabie?

I wish | had a buck in my pock-
et for every time I've copied solid
signals from someone whose S-
meter reading was zero ... the
meter didn't even deflect. And |
needn’'t remind anyone that
there are times when 9-plus sig-
nals are creamed by atmospher-
ics, QRM, impulse noise, and
the like. Even worse, you may
hook up with one of those peo-
ple who never learned how prop-
erly to modulate a mike and his
audio is so damned confidential

that you can't understand a
blasted thing he says. The nee-
dle of your S-meter may be de-
flecting pretty vigorously, but
his audio sounds like loose
cowflop ... no definition, no
diction, no highs . . . nothing but
a super-saturated glob of soft
glop that sounds as though he's
got his head down in the toilet
bowl! Readability, zilch!
Strength? Stength of what? If
there's little or no intelligibility,
how in the hell can you assign
him a reading of any kind? Yet
your stupid S-meter is showing a
good reading.

The only time I've found a fair-
ly useful application for the
S-meter would be when two sta-
tions, operating at roughly the
same power from the same gen-
eral location, were to run a test
to see who had the relative ad-
vantage. This might reflect
many things —antenna perfor-
mance, transfer of power, audio
frequency response with higher
audio peaks, and so forth. The
meter would show the differ-
ence.

The most reliable way to give
a signal report is by using the
ears that the good Lord gave
you. Use the R-S-T system (or
the old and very reliable QSA
system) and forget about the
S-meter.

Now, about the phenomenon
sometimes called “one-way
skip,” another pet bete noire of
mine. Is it possible for two sta-
tions to copy each other at vary-
ing levels? Well, maybe . .. and
then again, maybe not. Suppose
that one of them doesn't know
how to use his receiver prop-

erly . .. doesn't take advantage
of his notch filter, his noise
blanker, etc. Suppose one is us-
ing a beam and the other a sim-
ple wire.

Here's an example. Some of
us decided to go down to 40
meters to see if there were any
Pacific stations lurking out
there in the middle of the night.
Since | happened to own a beam
for that band, we decided that |
would call CQ DX Pacific. Quite
afew Oceania stations respond-
ed. All the other guys were on
dipoles and inverted V anten-
nas. The DX stations were giving
these jokers 5/7, 5/8, and 5/9
reports, but they couldn't even
hear them! | copied every word
due to the beam, of course, but
although they were evidently
putting good signals out into the
Pacific, they couldn’t hear their
own reports. Said one of them,
“Sorry, old man, but would you
mind repeating my report? We
have one-way skip.”

One-way skip, hell! He simply
had a lousy receiving antenna,
that's all. 1t operated fine on
transmit, but on receive, it was
the pits!

So there you have it. My rec-
ommendation for this month is
that you replace the S-meter on
your front panel with aclock or a
photo of the presidential candi-
date of your choice...and
please, the next time you work a
guy with fairly good signals,
give him the 5/7 he's entitled to
instead of a crummy 5/2 that
you'd report if you were relying
on your stupid meter! And string
up a good aerial instead of com-
plaining about one-way skip.

Ham Help

| need a service manual or a
schematic for a Harrison
Laboratories model 855B power
supply (0-18 V, 0-1.5 A).

H. Wade Krizan W5GHQ
4801 Goldtfield, Space 46
San Antonio TX 78218

I am in need of any info at all
on what appears to be a digital-
data cassette recorder. It is
identified as a Compucord 1210,
a product of Compucord, Inc., of
Waitham MA. Unfortunately, as
far as | can find out, this com-
pany no longer exists, at least
not under that name and/or not
in Waltham. Any info on this de-
vice or the whereabouts of the

manufacturer would be greatly
appreciated. Of course, | will
copy and return any material or
pay, for copying and postage.
Thank you.

Fred Goldberg WA2BJZ

29 Clearview Road
E. Brunswick NJ 08816

I would like to start a singles
net: divorced, widowed, never
married —any age. Let's get
together and share our common
situation. Women are encour-
aged to participate. An SASE
would be appreciated.

Tim Skoning N9ASI
800 Water Street
Dundee IL 60118



Buy Direct from the Tri-EX Factory

A4

57

A -

0 = Save 25% on the

U | best towers made!
%h v r

)

AR
]
i

%
5

=

TS o T

¥a7¢
X

sl

325

3.

e
ek

3 TOLL FREE

800-526-5277

in New Jersey
201-279-7528
CALL NOW

or
USE THIS HANDY ORDER FORM

¥,
<

2,

.‘t ‘
) a

e e

Model LM-Series Model TM-Series
Supports 16 sq. The Sky Needle

2,

>
; “_a‘;

)
05
) g 4

%
St e

)

A,
20

&‘-

Model W-Series
Supports 9 sq. ft.

&
¥4

v‘
’A\'

of antenna area |,€f ft. of antenna series supports Mail to Tri-Ex Tower Corp.

in 50 MPH winds. 'i~\"§| area in 60 MPH  large amateur 7182 Rasmussen Avenue, Visalia, CA 93277

CDR rotator &% winds. Large top  beams. Hinged

mounting plate in @llz=&l  section for all base mount N VY C AN e v e e o 30 A oy =7 T e S b

top section. Rigid MksS . CDR and small included for

base mount 4 |i-“\ prop pitch concrete base. SAMEET ¢ s T i TSl IR Ny 1 UMl T TR e

included. |®=ael|  motors. Tilt-over  Geared tele-
S option. scoplc winch CitY s i 520 bk 052 T id S State.............. ZipL. hesé.s
’p included. Motor =
“‘ included with 70, O Check Enclosed 0O Visa ? 0O M/C | |
o 90’ & 100’ R L {
S models.

Come to Tri-Ex for innovative tower design and Card #r...coomieuiimossoitbbmanians |5 o[ (1 ARRRY EE TS R —r——
engineering! Our towers are famous all over the Bank #......ccoovviiiiiiineiiis SigNatuTe sy, . .. ousprns. .. otbane e
world for their strength, stress and wind resistance. = Wind Load Fackory
Now you can buy a superior Tri-Ex tower at N He$ ?n :'e," hﬁ or 50 MPH Direct
FACTORY SAVINGS! umoer €19 €9 Antenna Load Price

Choose your metal. Towers can be fapricated in ED 40° 13 o 40 6.0 Sq. Ft.t $ 346.00
steel to ASTM Specitications with hot-dipped gal- MW 35 20' 5" 35 95Sq FLf 435.00
vanized fmlsh.(done after construction so that inside TR T — T —
surfaces are zinc-coated, too). Or in Triexium™, our - EAON: 3 ;
lightweight, corrosion resisting, high-strength light MW 65 213 65 5.0 Sq. Ft.¢ 913.00
alloy. W 36** 20 6" 36 9.0 Sq. Ft. 546.00

Tri-Ex HAM towers are available self-supporting or W 51" 21 0" 51 9.0 Sq. Ft. 844.00
guyed, take your choice. The W series of crank-up WT 51° 21 0" 51 90 Sq. Ft 923.00
towers, the LM series of crank-up/tilt-over towers = — - = F' -
and the TM sky needles are self-supporting. wies 22l o LUt 810700

Use your charge power to buy your tower. Tri-Ex LM 237°* 20' 6“ 37’ 16.0 Sq. Ft. 1,064.00
honors Visa and Master Charge credit cards. If you LM 354°* 21 0" 54' 16.0 Sq. Ft. 1,537.00
have questions about tower accessories or which LM 470" 23' 6" 70" 16.0 Sq. Ft. 2,826.00
size tower is right for your antenna, call Bill Salerno, LM 470D
his technical sales know-how is ready to serve you. Motorized 23' 6" 70 16.0 Sq. Ft. 3,221.00

Ll e AR 90’ 37.8 Sq. Ft. 10,560.00

Sky Needle

*Triexium™

**Also available in Triexium. Please consult factory for prices.
tWhen properly guyed 2 positions.

$Roof bracket or guyed at 1st level.

o ®
ri=ExX ..
TOWER CORPORATION

7182 Rasmussen Ave., Visalia, CA 93277

NNTE: All products FOB Visalia, CA. Prices and specifications
subject to change without notice. Ninety day limited
warranty. California residents add sales tax.

— e i e SR G S D SRS SESS NS GEUS SIS SIS EEED GRER GEUS B Gl Al ekl SEED GRED EEND SIS GEEED SIS GEED SIS GEEED s SN e S s G S e s ey S— —
<
]
a
®

~Reader Service—see page 210 73 Magazine ¢ June, 1980 17



NBVM PRO

I got areal kick out of the staff
article about NBVM (73, Jan-
uary, p. 30). It reminded me
much of the articles and com-
ments in the '50s about SSB vs.
AM.

You old-timers will remember;
“SSB sounds bad,” “SSB is too
expensive,” “SSB is incom-
patible with AM —you need spe-
cial equipment to receive it,”
“SSB is hard to tune and drifts
too much,” and “SSB requires
constant readjustment of rf and
af gain controls.” Well, we all
now know that this was like
arguing “apples and oranges.”

True, on the equipment of the
'50s, SSB was pretty strange
sounding, required some calis-
thenics with the gain controls,
was hard to tune, and, while jt
didn't drift (usually), many of the
receivers we used back then
diad!

If your current “Super Duma-
fligit” transceiver isn't far more
stable, with far better agc action
and better sideband detection
capability than the one you used
in the '50s, you're probably still
using the one you used in the
'50s!

Just one example: N8RK talks
about problems of fooling with
gain controls using the ampli-
tude expandor.

I've used the same expandor
circuit as contained in the VBC
3000 (using my own NES70 pur-
chased from Jameco) and once |
got the hang of where to set the
basic level controls, | find | only
have to use the receiver af gain
control on my Argonaut, KLM
Force Five, Echo 1, Echo 70, or
my SBE Sidebander III convert-
ed CB set. On the lower HF fre-
quencies, some improvement
can be gotten by reducing the rf
gain control when talking to
strong stations, but that is nor-
mally the case with or without
the expandor.

As expanding the signal
causes a change of 2 dB for
each change of 1 dB of incom-
ing audio, agc overshoot and
agc level changes, etc., will be
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expanded by the same amount.
Obviously, a properly designed,
tight agc with fast attack (5 ms),
delayed decay (hang time), and
a one-haif to one second decay
time is more compatible with
amplitude expansion than the
usual simpler agc circuits found
in many ham rigs. (The audio-de-
rived agc chip sold by Plessey
as the SL620 should work well.)

Rather than go into a long
technical treatise into the many
presumptions and misunder-
standings concerning NBVM
that make N8RK's review mar-
ginal, at best (I've given Wayne
Green much of the data and
technical papers concerning the
FCC tests, plus offers of tapes
of my own data and experience
—no response —“too busy,” he
says), let me throw out a few
questions, instead:

1) How many years and how
much flak came about before
SSB got the bugs worked out? 2)
How good did early units sound
compared with the better AM
rigs of the day? 3) How long did
it take for operators to learn
proper use of the mode? 4) How
much modification of agc tech-
niques and audio shaping was
required to bring SSB up to cur-
rent levels of performance?

Along the political lines:

1) Do you agree with N8RK's
evaluation that the 2100 Hz posi-
tion (1800 Hz bandwidth) is only
a 33% savings? Seems to me
that 33% out of 100 possible
stations on a given band would
allow 33 additional stations!

2) Has the editorial policy of
73 Magazine ever left you with
the feeling that if the ARRL
came out for something (espe-
cially strongly for something)
that 73 would take a negative
viewpoint concerning it? Admit-
ting that QST's editorial was
overzealous (a common failing
in that magazine ... all mag-
azines?), is that sufficient cause
for 73 to “drive a stake into the
heart” of a small American com-
pany? | think Wayne ought to re-
read his own “the Japanese are
ahead of us, U.S. business is
falling behind” editorial in the
same issue as N8RK's attack on

VBC and see if there isn't a bit of
inconsistency there!

I'd be the first to admit that
NBVM is not yet perfect. It is,
after all, the first product of a
small company which is in-
volved in larger, more complicat-
ed research. VBC has also pre-
sumed that hams can make ap-
propriate adjustments to prop-
erly interface with unit with their
rigs (apparently not the case at
73, if they couldn’t find any im-
provement under many circum-
stances).

I've used the system at
various times and found QRM-
free capability vs. heavy QRM,
depending on conditions. it
doesn't always help, but many
times it does.

Slams like that in 73 are un-
warranted.

Jim Eagleson WB6JNN
Watsonville CA

P.S. I'll happily correspond with
any interested amateurs on this
subject and record demonstra-
tion tapes for anyone supplying
a cassette with mailer, assum-
ing Wayne “finds time” to pub-
lish this letter.

If Mr. Eagleson would carefully
reread the NBVM article, he
will find that a number of good
things were said about NBVM.
In particular, we noted “at least
12 dB of improvement” when
the amplitude compandor was
used. The NE570 chip is a very
effective speech processor and
had been covered in electronic
publications before NBVM ar-
rived on the scene. If the VBC
unit is marketed as being com-
patible with current ham rigs,
then it should be mentioned that
agc problems exist. Of course,
the user can modify his radio to
have a “properly designed agc,”
a topic that is not mentioned in
the VBC owner’s manual or QST
articles.

Mr. Eagleson claims that the
73 report contained presump-
tions and misunderstandings
about NBVM. However, the the-
oretical portions of the article
were based on information pro-
vided by VBC and what is in the
ARRL Radio Amateur's Hand-
book. Is that information “mar-
ginal,” too? The 73 viewpoint is
not a solitary one. The July,
1978, issue of Spectrum, a pub-
lication of the Institute of Elec-
trical and Electronic Engineers,
included an article about SSB
NBVM and its possibilities as a
replacement for the land-mobile
FM service. Because of wide-

spread disagreement over
NBVM, a dissenting view was
published alongside the favor-
able article. The disagreement
over NBVM is also found in the
December, 1978, Spectrum,
where several letters raise ques-
tions about NBVM.

The 73 Magazine review was
written after a thorough on-the-
air testing and correspondence
with communications special-
ists. Electrical engineers, the
VBC Corporation, an ARRL tech-
nical staff member, and perhaps
most importantly, a number of
NBVM users were consulted. If
NBVM or any other possible
technological advance is going
to reach its full potential, it must
be able to withstand and benefit
from an open and, if necessary,
critical evaluation of its merits
and downfalls. Would the read-
ers of 73 Magazine want it any
other way?— Tim Daniel N8RK.

Jim, there was no one more anx-
fous than | to have NBVM be a
winner. There may have been
people more disappointed by it
than me, but my disappointment
resulted from giving it a real
solid try. Harking back to the
early days of SSB is an unfair
parallel. And trying to discredit
me as a reactionary fighting
new ideas and techniques must
strain all but Bill Orr's credulity.

| can answer your questions
about SSB for you. | was there
and | was one of the pioneer
users of SSB.

1. How long before the bugs
were worked out of SSB? There
were no serious bugs. The early
ham SSB equipment worked
just fine. Old-timers with in-
vestments in AM equipment felt
threatened by it and fought back
emotionally over it. The use of
AM receivers for tuning in SSB
was not the best, but it worked
well enough after about two
minutes instruction on turning
down the rf gain control. | visited
many DX ham shacks and

Sshowed them how to tune it in

...only to hear the chaps ap-
pear on SSB a few months later.

2. The early SSBrigs sounded
fine ... little different from
those we hear today. AM rigs
sounded okay if you had a clear
channel . . . but with the band-
width and QRM, we did not often
have clear channels and the re-
sulting sound was deafening as
the carriers created a sea of
heterodynes up and down the

Continued on page 177



A SWAN FOR EVERY NEED

Talk State of the art, Versatility, or Economy — SWAN'’S famous “world’s best”
Engineering team has designed a complete line of Transceivers to suit your need.

Take a look at the three hottest new
SSB Transceivers this year. They're
all made in America and they're all
trom Swan. Whatever your
dreams—from a compact fully
synthesized mobile to a full-blown
base station with dual PTO's—one
of these will biing them to reality
today. They're ell solid state, all 235
Watts PEP and CW on all
irequencies, and most of all

-hey're affordabe

Most Advanced HF
Transceiver in the
World—ASTRO 150

-F SSB Transceiver featuring
'VRS” a knob with a new twist, and
over 100,000 fully
microprocessor-controlled
frequencies on present or
envisioned “ham” bands

1 High Power — Full 235 Watts
PEP & CW, all bands [J Truly
Synthesized in accurate 100Hz
steps O Full C\V Break-In with
narrow XTAL Filter [J Standby
Memory — ALL BANDS 0O True PEP

output meter [1 Model 150 — 80 thru
10 meters [0 Model 151 — 160 thru
15 Meters

ASTRO 102 BX
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ASTRO 150

Most Versatile HF 160M-
10M Transceiver in the
World—ASTRO 102 BX

Dual PTQO's, 235 Watts PEP & CW
on all frequencies, IF Passband
tuning, with LED position indicators
and full break-in

[ All solid state [J Modern design
and styling [J Tunable notch filter
[ 4 Function Meter [J Speech
Processor [J VOX [ Adjustable
AGC Decay 0 2 Position CW Wave
Shaping [J 16 Pole IF Filter

[ Crystal CW Filter (1 PLL
Synthesized Band Selection

Economy with top
SWAN quality and
mobility —100MX

235 Watts PEP & CW on all
frequencies. The field-proven
Rig the whole world's talking
about.

0O All solid-state [J Modern design
and styling 0 VOX O Noise Blanker
0 Semi-CW Break-in 0 RIT
+1.5KHz 125 KHz Calibrator
buiit-in O CW side tone with
adjustable pitch and level O Internal
speaker [ Jack for external counter

@SWAN

A division of Cubic Communications. Inc

305 Airport Rd. ® Oceanside, Ca. 92054
(714) 757-7525

Look to Swan for Quality Accessories . . . and Service




Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

MYSTERY HILL DXPEDITION
Starts: 1800 GMT June 7
Ends: 1800 GMT June 8

The Mount Moriah Repeater
Society will hold a DXpedition at
Mystery Hill, North Salem NH,
on the dates/times shown
above. Mystery Hill is a 4000-
year-old astronomical obser-
vatory and prehistoric temple
presumed built by Celtic and
Iberian cultures. It is the “stone-
henge of America” and has been
defined as potentially the most
important archaeological find in
the Western Hemisphere. It is
most likely the oldest man-made
structure in the United States.
An attractive certificate will be
awarded for all contacts with
K1MDX, the DXpedition station.
Send a legal size SASE to:
K1RCT, PO Box 123, North
Salem NH 03073.

FREQUENCIES:

Phone — 3980, 7280, 14280,
21380, 28580, 146.52.

CwW —3550, 3710, 7050, 7110,
14050, 21050, 21110, 28150.

ARP CONTEST
Starts: 0000 GMT June 7
Ends: 2400 GMT June 8

Sponsored by the Associacao
de Radioamadores Portu-
gueses. Only CT1 and CT4
stations will count for this con-
test. Please note CT2 and CT3
stations are excluded. Fixed
stations can be worked once per
band, independent of mode.
Mobile stations can be worked
once per band and per county.
Use all bands 80 through 10
meters on SSB, CW, or AM.
EXCHANGE:

RS(T) and serial number start-
ing with 001. CT1/CT4 stations
will indicate their county by a
3-letter abbreviation.
SCORING:

QSO0s with stations located in

Worked All Britain Contest — LF Phone

QRP ARC International QRP Field Day Con-

Worked All Britain Contest—LF CW

DARC Corona 10-Meter RTTY Contest

DARC Corona 10-Meter RTTY Contest

Jun 7-8 Mystery Hill DXpedition
Jun 7-8 ARP Contest
Jun 14-15  ARRL VHF Contest
Jun 14.15  VK/ZL/Oceania RTTY DX Contest
Jun 21-22  All Asian Contest — Phone
Jun 22
Jun 28-29  ARRL Field Day
Jun 28-29

test
Jul 1 Canada Day Contest
Jul 12.13 IARU Radiosport Championship
Jul 19-20 Maine QSO Party
Jul 20
Aug 2-3 ARRL UHF Contest
Aug 9-10 European DX Contest —CW
Aug 23-24  All Asian DX Contest —CW
Aug 31 Worked All Britain Contest — VHF
Sep 13-14  European DX Contest — Phone
Sep 13-14  ARRL VHF Contest
Sep 13-15  Washington State QSO Party
Sep 14 North American Sprint
Sep 27
Oct 4.5 California QSO Party
Oct 4.5 ARRL Simulated Emergency Test
Oct 1112  ARRL CD Party
Nov 1.2 ARRL Sweepstakes ~ CW
Nov 8.9 European DX Contest — RTTY
Nov 8-9 IPA Contest
Nov 9 International OK DX Contest
Nov 15
Nov 15.16  ARRL Sweepstakes — Phone
Dec 6-7 ARRL 160-Meter Contest
Dec 13-14  ARRL 10-Meter Contest

the county of Porto count 2
points, while QSOs with sta-
tions in other counties count 1
point each. The multiplier is the
number of Portuguese continen-
tal counties worked, 275 maxi-
mum per band. Multiply the QSO
points on each band by the num-
ber of counties worked on that
band and add the band totals to
compute the final score.

LOGS & ENTRIES:

The following information
must be stated in the logs: call,
name and address of applicant,
call of station contacted, QSO
number, abbreviation of county
and report, points per QSO. New
multipliers must be underlined.
Use a separate sheet for final
score calculations. Log sheets
and county lists may be ob-
tained from ARP or from
WBIRCY. Send $1.00 US for
postage and printing. Log
sheets must be mailed not later
than July 30th to: ARP Contest
Committee, PO Box 1245, 4021
— Porto — Codex, Portugal.

Certificates will be awarded
for highest general classifica-
tion, highest score from each
DXCC country, and highest YL
score from each DXCC country.

VKIZLIOCEANIA RTTY
DX CONTEST
Contest periods:
0000 to 0800 GMT
Saturday, June 14
1600 to 2400 GMT
Saturday, June 14
0800 to 1600 GMT
Sunday, June 15
This contest is now being
organized and conducted by the
Australian National Amateur

Radio Teleprinter Society, PO
Box 860, Crows Nest, NSW.,
Australia. Entry classes include:
single-operator, multi-operator,
and SWL. Each station may be
worked only once per band, but
may be worked on another band
for further multipliers.
EXCHANGE:

Serial number consisting of
RST, zone number, and time in
GMT.

SCORING:

As per CARTG Zone Chart,
multiplied by the number of
countries worked, multiplied by
the number of continents
worked (6 max.). After the above
calculations, world stations add
100 points for each VK/ZL sta-
tion worked on 20 meters, 200
points for each on 15 meters,
and 300 points for each on 10
meters. Countries count as per
the ARRL list of countries, ex-
cept that each VK, ZL, JA, VO,
and WIK district count as sepa-
rate countries. Contacts with
one’s own country count as zero
points for multipliers.

AWARDS:

Awards will be issued for 1st,
2nd, and 3rd on a world basis
and also on a country basis.
ENTRIES:

Logs must show in this order:
date and time (GMT), callsign of
station worked, serial number
sent and received, points
claimed. Logs of multi-operator
stations must be signed by all
operators, together with a list of
their callsigns. Logs of SWL lis-
teners must contain both num-
bers sent and received by the
station logged. Incomplete log-
gings are not eligible for scor-

1. G3HJC 319,700 (100)
2. HBYAVK 317,804 {84)
3. JABADQ 295,580 62)
4. SM6ASD 284,996 {104)
5. F6ECI 280,742 91)
6. VK2CBW 273,420 (60)
7. EA4XW 252,375 (103)
8. WIDPW 223,750 (64)
9. DJ6JC 216,635 (78)
10. VK3KF 194,724 {49)
11. F8XT 146,920 (ta)]
12. wDsIuP 144,400 (44)
13. JE2JWK 120,375 41
14. VK4AHD 119,424 (48)

3. Kurt Wustner

Results

RESULTS OF THE 1979 VK/ZLIOCEANIA
RTTY DX CONTEST
(Number of QSOs in parentheses)

SWL STATIONS
1. Horst Ballenberger DL SWL 333,764 (91)
2. Hans Norbert Sokol DL SWL 115,155 (84)
DL SWL

15. ZL2BR 115,668 1)
16. W4YZ 114,460 (36)
17. VE2Q0 107,725 (44)
18. VK2ATQ 93,345 (31)
19. VK2AJT 78,320 (29)
20. 0Z2x 75,400 (49)

MULTILOPERATOR STATIONS

1. I15SMYL 1,156,744 (184)
2. VK2TTY 381,780 (62)
3. DKOMM 269,525 (79)
4. VK2WG/P 184,788 an
5. VK28YI 138,360 {38)

95,450 (77)
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ing. Logs must be received by
the Contest Committee by Sep-
tember 1st. Address all logs to:
W. J. Storer VK2EG, 55 Prince
Charles Road, Frenchs Forest,
2086, N.S.W., Australia.

Summary sheet must show
callsign of station, name of op-
erator(s), address of same,
bands used (a separate log is re-
quired for each band), the points
claimed for each band, number
of VK/ZL stations worked, total
points claimed, and signa-
ture(s).

The judges' decision regard-
ing the placings in the contest
will be final and no correspon-
dence will be entered into re-
garding the same. The logs be-
come the property of the Con-
test Committee on completion
of checking.

ALL ASIAN PHONE CONTEST
Starts: 0000 GMT June 21
Ends: 2400 GMT June 22

The purpose of this contest is
to enhance the activity of radio
amateurs in Asia and to estab-
lish as many contacts as possi-
ble during the contest periods
between Asian and non-Asian
stations. Please note that the
contest periods have been ex-
tended, scoring methods have

been changed, and awards have
been added for US stations.

Entry classifications include
single-operator/single-band
(160-10 meters), single-operator/
multi-band, and multi-operator/
multi-band. For single-operator
classes, never transmit two sig-
nals or more at the same time.
Only one signal at all times
should be used. For multi-oper-
ator entries, never transmit two
signals or more on each band at
the same time. Only one signal
per band should be used. In all
cases, no crossband contacts
are allowed.

EXCHANGE:

OM stations send RS(T) plus
two numbers representing oper-
ator's age. YLs send RS(T) plus
“00".

SCORING:

Non-Asian stations score 3
points per Asian QSO on 160
meters, 2 points on 80 meters,
and 1 point on all other bands.
The multiplier is the number of
different Asian prefixes worked
on each band, according to the
WPX rules. Please note that JD1
stations on Ogasawara (Bonin
and Volcano) Islands belong to
Asia. JD1 stations on Minami
Torishima (Marcus) Island be-
long to Oceania. Do not count

=
T4
T

PHONE
Single Band Miz)

Multi Band

ALL ASIAN DX CONTEST

Year
0cw
Single operator

Multi operator
Multi Band Only)

COUNTRY CALL SIGN
BAND |QSOs | POINTS | MULTIPLIERS
1.9MHz
| 3.5MHz OPERATOR’S
[ 7 st CLASS
14 MHz
[ 21 Mie
28 MHz FINAL SCORE
TOTAL X
ADDRESS
NAME

SITE OF STATION IF
MOBILE OR PORTABLE

X LICENSED POWER W
ANT POWER SUPPLY _
COMMENTS

DATE

! DECLARE, ON MY HONOUR. THAT 1! HAVE OPERATED IN
COMPLIANCE WITH THE J.A.R.L. CONTEST RULES AS WELL
AS WITH ALL REGULATIONS FOR THE AMATEUR RADIO OF MY
COUNTRY, AND THAT MY SUMMARY AND LOG SHEETS ARE
CORRECT AND TRUE TO THE FACT.

SIGNATURE __

US military radio stations in the
Far East (KA) as being in Asia.

Asian stations use same con-
tact scoring but for contacts
with non-Asian stations. The
muitiplier is the number of dif-
ferent countries worked on each
band according to the DXCC
Countries List.

The sum of the contact points
on each band times the sum of
the muitipliers on each band will
give the final score.

ENTRIES & AWARDS:

Contest rules recommend us-
ing a summary and log sheet for-
mat similar to those shown.
Please use separate sheets for
each band and keep all times in
GMT. Show each multiplier only
the first time on each band. Both
logs and summary sheet must
arrive in JARL, PO Box 377,
Tokyo, Japan, on or before Sep-
tember 30th. Entries can be dis-
qualified for violation of the con-
test rules, false statements in
the report, or taking points from
duplicate contacts on the same
band in excess of 2% of the
total.

Certificates will be awarded
to those having the highest
score in each entry in proportion
to the number of participants
from each country and also
those from each call area in the

United States. Only highest
score if 10 or less entries, sec-
ond place if 11 to 20 entries,
third place if 21 to 30 entries,
fourth and fifth places if 31 or
more entries. In addition, the
highest score in each continent
of the single-operator/multi-
band and multi-operator/multi-
band entries will receive a medal
and certificate from the Minister
of Posts and Telecommunica-
tions of Japan.

WORKED ALL BRITAIN
—LF PHONE
Starts: 0900 GMT June 22
Ends: 2200 GMT June 22

This is the 4th of the five
Worked All Britain contests for
this year. The remaining contest
is on August 31st.

All contacts must be made on
phone using the 160- through
40-meter amateur bands. There
must be a one-hour break shown
in the logs. The maximum op-
erating time is 12 hours of the
13-hour period. Operating class-
es include: single- or multi-op-
erator, single- or multi-band, and
SWL. In the case of multi-opera-
tor, only one transmitter may be
used at any time. There is a spe-
cial section for mobile opera-

Continued on page 181

LOG SIHEET
LOG FOR Miz BAND

TIME | STATION
DATE | (GMT) | WORKED

CONTEST NUMBER
SENT)

No.

ALL ASIAN DX CONTEST
PHONE Ccw

CALL-SIGN

MULTI-
RECEIVED) PLIERS FPOINTS

TOTAL

TOTAL
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New Products

REVIEW OF THE
MORSEMATICT™™

I never thought I'd be excited
over an electronic keyer again.
Like many other hams, | built a
WBA4VVF Accu-Keyer several
years ago and was perfectly
satisfied with it—until a few
months ago. The happy relation-
ship with my old keyer was up-
set by the arrival of the Morse-
Matic, a remarkable little black
box produced by Advanced
Electronic Applications, Inc., of
Lynnwood WA.

The MorseMatic has so many
features that it's hard to know
where to start. There are four
basic modes of operation:
Keyer, Memory Keyer, Beacon,
and Morse Trainer. These four
modes are selected via the
rotary switch on theright side of
the unit's sloping control panel.
Once a particular mode is se-
lected, control is transferred to
the keypad. By entering two-,
three-, and four-key sequences,
the many options of the Morse-
Matic can be programmed to do
your bidding. Now, don’t be con-
cerned that you'll need a degree
in computer science to operate
the MorseMatic. To the con-
trary, AEA has taken pains to
provide a good, clear instruction
manual, with examples. In addi-
tion, a chart containing a sum-
mary of the various commands
is permanently affixed to the
control panel of the keyer.

Let's take a closer look at
each of the four modes of opera-
tion.

Keyer

On power-up, the MorseMatic
is ready to go as a 20 wpm
automatic keyer, with dot and
dash memories and a 500-Hz
sidetone. From that point on-
ward, you are in control. Is 20
wpm a bit too fast for you? {f you
tap out “*615" on the keypad,
the keyer will be set to 15 wpm.
“*635"” sets it to 35 wpm.
Speeds from 2 to 99 wpm can be
selected.

If you type an asterisk and
hold down the “1"” key, the pitch
of the sidetone will begin torise.
When it gets to a pitch you like,
releasing the “1” will keep it
there. Two asterisks and the “1”
key will lower the tone.

For those who like to cus-
tomize their CW, both the dot-
space and dash-space ratios
can be changed from their cus-
tomary 1 and 3 to other values.
Other simple commands allow
the dot and dash memories to
be disabled and enabled at will.

Perhaps the ultimate in keyer
customization occurs when you
type “*5" on the keypad. Believe
it or not, this converts the
MorseMatic into a semi-auto-
matic keyer, or “bug.” Look out
Vibroplex!

Memory Keyer

The memory feature of the
MorseMatic is, quite simply,
outstanding. It's easy to use, ex-
tremely flexible, and makes CW
operation, be it contesting or
rag chewing, much, much
easier.

The MorseMatic™ keyer from AEA.

22 73 Magazine ¢ June, 1980

There are 10 memories avail-
able, up to a maximum of 500
characters. Thus you can store
one message of 500 characters,
10 messages of 50 characters
each, seven 50-character mes-
sages and one of 150 charac-
ters, etc. The optional rnemory
expansion boosts total capacity
to 2,000 characters.

Loading a memory keyer is
sometimes a trying experience,
but AEA seems to have per
fected it. Once you've placed the
rotary switch in the “memory
load” position, it's a matter of
selecting a memory (pressing
one of the number keys) and
sending with your paddle the
message you wish to store. The
normal ‘‘automatic” loading
mode even allows you to take
long pauses while loading a
message without having the
pause show up when that mes-
sage is played back. This works
out great for those of us who
can't always remember what we
wanted to say. A ‘real-time”
mode is available for those who
are a bit more sure of them-
selves. Messages are conve-
niently erased and edited.

When you've loaded your
messages, the main switch is
turned back to the “keyer” posi-
tion and you can send from
memory or from the paddle, at
your option. To send from one of
the memories, you just tap the
appropriate number key. The
message will be sent imme-
diately, at whatever speed you
have set on the keyer. Herein
lies a nice feature of the Morse-
Matic: You can record mes-
sages at one speed and play
them back at another. This Is a
real convenience. For example,
when | begin a session of CW
work with the MorseMatic, |
usually set up the first four
memories as follows. Message
1 is a CQ; message 2 is my
answer to someone else's CQ;
message 3 contalins information
on my location, name, and
weather; message 4 tells about
my rig, my job, my age, and any
other “standard” information 1
wish to pass along. Once these
four memories have been set up,
about 75% of my sending has
been eliminated for the remain-
der of the operating session. |
can talk to Novices or Extras
and merely change the keyer
speed to match the skills of the
other fellow. It quickly becomes
natural to intersperse material
sent from the paddle with mes-
sages from the keyer memory.

An added plus is that a memory
message can be interrupted at
any time, either by hitting the
“#" key or by tapping the paddle.

The MorseMatic has come in
handy when operating CW on
the OSCAR satellites. With two
antenna rotators to operate,
along with transmitter and re-
ceiver tuning, it's great to have
the keyer do most of the send-
ing.

CW contesters were among
the first to use the MorseMatic.
One of the reasons they were so
eager to get their hands on it is
the provision for automatic gen-
eration of contact serial num-
bers. With this feature, a con-
tester can load his exchange in-
to a memory, programming the
MorseMatic to insert the serial
number in the proper place.
Thereafter, each time the ex-
change is sent, the keyer will
automatically increment the
serial number. It's a simple mat-
tertorepeat the serial number or
the whole exchange if the other
station misses it the first time
around. Without a MorseMatic
or similar keyer, it will be diffi-
cult to remain competitive in CW
contesting.

Beacon

I'm told that the fellows who
are experimenting with some of
the more unusual types of
propagation really appreciate
this feature of the MorseMatic.
In this mode, the keyer sends a
message for a given length of
time, then remains silent for
another period of time before
sending the message again. The
guys who operate moonbounce
and meteor scatter, for in-
stance, often find it necessary
to alternate sending and receiv-
ing in this way in order to
establish contact.

With the proliferation of
propagation beacons on 10, 6,
and 2 meters, | suspect some-
one will put a MorseMatic to
work at this job. Now that would
be a classy beacon.

Morse Trainer

A great number of optional
functions are available in this
mode, making the MorseMatic
an outstanding gadget for
teaching and learning Morse
code. Two features of the
Trainer mode deserve special
mention.

First of all, the Trainer can be
programmed to gradually in-
crease the code speed during a
given practice session. It works



this way: You begin by entering
the starting speed, let's say 7
wpm. Then you enter the finish-
ing speed, say 13 wpm, followed
by the duration of the practice
session, perhaps 15 minutes.
When the keyer is activated, it
then begins a 15-minute prac-
tice session of random five-let-
ter code groups, starting at 7
wpm and gradually increasing
the speed to 13 wpm by the end
of the 15-minute session. The
practice sessions can be as
long as 59.9 minutes, with code
speeds from 2 to 99 wpm, same
as the regular keyer.

The second feature of note in
the Trainer mode is its use of the
Farnsworth method of instruc-
tion. In the practice session de-
scribed above, for example, the
actual characters would be sent
at 13 wpm throughout the entire
15-minute practice session.
However, the inter-character
space would be adjusted to
make the starting speed equal
to 7 wpm. As the session pro-
gressed, the inter-character
space would be gradually
shortened, so that by the end of
the 15 minutes, both the char-
acters and the spacing would be
at the 13-wpm rate. The 73 Mag-
azine code tapes have used a
similar method for years. It
works so well because the brain
gets used to the sound of the let-
ters sent at the higher speed.

Getting on the Air

Some of the newer solid-state
rigs are a bit particular about the
method used to key them. The
Icom 701, for instance, has prob-
lems with some electronic
keyers. By the same token, an
older transmitter, with fairly
high voltage at the keying jack,
can zap the keying transistor of
some units. The MorseMatic,
though, seems to be immune to
these problems. {'ve used it to
key all types of rigs without a
hint of trouble. The rear pane!
has two keying outputs, one for
grid block (rated up to —300 V
and 30.0 mA) and a second for
cathode or transistor keying
(+ 300 V, 300 mA). That should
handle whatever you have lying
around the shack.

Aside from a lead to your key-
ing jack, the MorseMatic re-
quires only a source of 12-V dc
power and a paddle. The side-
tone volume is adjustable from a
front-panel control that also
serves as an on-off switch. By
the way, any messages you've
stored in memory will remain in-

tact as long as the 12-V supply
to the keyer is not interrupt-
ed . .. evenwhenthe front-panel
control is turned off.

AEA has taken all the best
features from the many previous
electronic keyers on the market
and combined them into one
easy-to-use unit. in five months
of use, it's been 100% reliable,
something one can’t say about
some memory keyers. |f you op-
erate CW, this may be the ulti-
mate accessory. Besides,
Father's Day is coming up, do
you really need another tie?

AEA, Inc., PO Box 2160, Lynn-
wood WA 98036. Reader Service
number 483.

Jeft DeTray WB8BTH
Assistant Publisher

GLOBAL SPECIALTIES
CORPORATION INTRODUCES
WIRE KIT FOR BREADBOARDS

Global Specialties Corpor-
ation, world leader in solderless
breadboards, has added to the
extraordinary utility of these
products with the introduction
of Model WK-1 Wire Jumper Kit,
a fully prepared assortment of
insulated solid hookup wire in
fourteen discrete, color-coded
lengths.

While ordinary hookup wire
can be and usually is used for
terminal-to-terminal connec-
tions in preparing a circuit on a
solderless breadboard, it is
nevertheless necessary to cut,
strip, and bend the leads. This
task is accomplished for the
breadboard user with the WK-1.

AWG #22 solid hookup wire is
precut, prestripped, and the
ends bent 90 degrees. Lengths
are coordinated with insulation
color to provide standard color-
code jumper length identifica-
tion. The fourteen lengths and
their codes are as follows:

0.1-inch (no insulation),
0.2-inch (red), 0.3-inch (orange),
0.4-inch (yellow), 0.5-inch
(green), 0.6-inch (blue), 0.7-inch
(violet), 0.8-inch (grey), 0.9-inch
(white), 1.0-inch (brown), 2.0-inch
(red), 3.0-inch (orange), 4.0-inch
(yellow), 0.5-inch (green). The
above lengths are exclusive of
the Ya-inch stripped ends.

Twenty-five pieces of each of
these fourteen lengths are sort-
ed into compartments in a
hinged-lid plastic case. For
more information, contact
Global Specialties Corporation,
70 Fulton Terrace, New Haven
CT 06509; (203)-624-3103. Reader
Service number 477.

Wire Jumper Kit from Global.

UNIBOX ELECTRONIC
PACKAGING COMPONENTS

Unibox is a versatile line
of packaging components de-
signed for industrial, OEM and
experimenter use. Composed of
a series of attractive enclosures
and a wide selection of acces-
sories, the components may be
custom assembled to meet the
user's specific requirements.

Enclosures are available in
six sizes and five colos combina-
tions. Manufactured from a
tough engineering-grade ther-
moplastic, the enclosures may
be readily customized with hand
tools. Enclosure sizes range
from 1%" X 2" x 2%"t0 2" x
3 % 5%

For circuitry construction,
custom epoxy-glass gridboards
are available for horizontal and
vertical mounting in the enclo-
sures. The gridboard hole pat-
tern accepts IC sockets and
other standard lead configura-
tion components.

Two sizes of transparent red
and smoke-grey windows are

available for use with LED or in-
candescent readouts, indica-
tors, etc.

Also available are two sizes of
opaque grey panels for mount-
ing switches, potentiometers,
connectors, etc.

Resilient, non-marring feet,
which fit all enclosures, may be
utilized for bench or desk-top
applications.

For more information, con-
tact Amerex, PO Box 2815,
Riverside CA 92516; (714)-686-
1414. Reader Service number
479.

NEW FREQUENCY DIRECTORY
FROM GROVE ENTERPRISES

The first comprehensive print-
out of official government radio
communications frequency list-
ings has just been released by
Grove Enterprises.

The Federal Frequency Direc-
tory features more than 100,000
discrete listings of frequencies,
agencies, and locations of US

Continued on page 16€

Unibox electronic packaging components from Amerex.
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Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

Traveling to Scandinavia, we
find our friends in Norway offer-
ing amateurs worldwide a spe-
cial achievement award for hav-
ing made contact with amateurs
in their country. Here are two
awards that are sponsored by
the Norwegian Radio Relay
League and the Larvik Society
of NRRL, respectively.

WORKED ALL LA AWARD

The WALA Award is available
to any amateur who can provide
evidence of having filled the
following requirements of the
award:

Applicants in Denmark, Fin-
land, Sweden, and Norway must
have two contacts on separate
bands with a total of 20 counties
of Norway.

Applicants outside Scandina-
via must work 20 different LA/LB
stations on any amateur band.
At least 6 of these stations must
be located north of the Arctic
Circle. Contacts with stations
from JW (Svalbard), JW (Bear

Island), and JX (Jan Mayen)
count for this award.

All contacts must be made
after January 1, 1950. Usual
logbook information is required
for claiming your contacts,
along with the exact QTH of the
station worked. Award fee is
Nkr. 10, or 10 IRCs mailed to:
NRRL Award Manager, Alf
Almedal LAS5QK, N-4052
Roeyneberg, Norway.

WORKED NORWEGIAN
CITIES AWARD

This “award requires appli-
cants to work a minimum of Nor-
wegian cities with no limit to
date, band, or mode. It should be
noted this award will not recog-
nize contacts with LJ, LF, or LH
stations. The three award
classes are: Class 3—DX sta-
tions work 5 cities, Europeans
must work 10 cities; Class
2—DX stations work 10 cities,
Europeans must work 20 cities;
Class 1—DX stations work 15
cities, Europeans work 30 cities.

GCR apply. Send your com-
pleted list of contacts and appli-
cation along with the award fee
of $1.00 and 2 IRCs or a total of
10 IRCs to: Larvik Society of

WORKED ALL LA AWARD

N2

Kristiansand =

=0

| 93t
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__ _ARCTIC
CIRCLE

Uiat of aistricts:

1. Oslo

2 eattoia

3 Akershus

4, Medmark

§. Oppland

6 Buskerud

7. Vestiold

8. Telomark

& Aust-Agaer

10. Vesi Agaer

11. Rogaisnd

12. Bergen

12 Hordatand

4. Sogn og Floraane
15, Mere og Romsasl
16 Ser-Tiendelag

17. Notd. Trendelag
18 Nordiand

19 Troms

20 Finnmars
Overssas Temtiortes
20 JanMayen %
22. Svalbard. Bearisiand W
23 Antarctics, Bouvet Istand ¥

INTMOO®>

<«<xFcCvDOF=_

NRRL, PO Box 59, N-3251 Larvik,
Norway.

Valid Norwegian cities are:

Arendal, Bergen, Bodo, Dram-
men, Egersund, Fredrikstad,
Gjovik, Hammerfest, Halden,
Hamar, Harstad, Haugesund,
Horten, Kongsberg, Kristian-
sand S., Kristiansund N.,
Kragero, Larvik, Lillehammer,
Mandal, Molde, Mosjoen, Moss,
Mo it Rana, Namsos, Narvik,
Notodden, Oslo, Porsgrunn,
Sarpsborg, Sandnes, Sande-
fjord, Stavanger, Skien, Steink-
jer, Trondheim, Tonsherg, Trom-
so, Vardo, Aalesund.

From the Vadso Society of
the Norwegian Radio Relay
League comes details about the
worked all “communes” award
for this Scandinavian country.

WORKED ALL NORWEGIAN
COMMUNES AWARD

Licensed amateurs and
SWLers worldwide are encour-
aged to pursue the require-
ments of this very challenging
awards program. This award is
issued for contact with 25 dif-
ferent Norwegian communes
and endorsement stickers
recognize additional communes
in increments of 25 each. At
present there are over 454 com-
munes and 5 Norwegian arc-
tic/antarctic areas which quality
for contacts. A special award
will be issued to those who can
work all communes and ali arc-
tic/antarctic areas. Only con-
tacts on or after January 1, 1975,
will count for WANCA.

All bands or modes may be
used; no crossmode contacts or
contacts via repeater will be
allowed for credit. QSOs via
OSCAR satellites do count. Min-
imum reports in all cases must
be RST 338 or RS 33. Mobile or
portable contacts count, but
QTH must be stated on the QSL
card.

QSL cards are not required.
GCR apply. Award fees: Nkr. 30
for the basic award (10 IRCs)
and Nkr. 10 (3 IRCs) for endorse-
ment stickers. No fee for handi-
capped amateurs/SWL stations.

A record book listing all Nor-
wegian communes and areas
for 15 Nkr. (3 IRCs) is available
from the Award Manager.

Certificates are issued for
mixed mode, CW only, SSB only,
all RTTY, all SSTV, Novice,
Mobility (only contacts with
mobile or portables), and All
WANCA.

All fees are contributed to the
LASLG Fund for Norwegian

Blind-Handicapped Amateurs.
All inquiries should be accom-
panied with at least 2 IRCs for
an expected reply.

All applications should be for-
warded with the appropriate fee
to. WANCA Award Manager,
Sverre J. Schmidt LA1QK, PO
Box 3, N-9801 Vadso, Norway.

DX AWARDS FROM
NEW ZEALAND

| just received a very informa-
tive packet of information from
Jock White ZL.2GX representing
NZART, the national amateur
society in New Zealand. Jock, as
Awards Manager, indicates all
NZART awards are available for
a very nominal fee and QSL
cards are not required where
verified lists can be provided as
an alternative. To qualify, all
contacts claimed for NZART
awards must be made on or
after November 1, 1945, Special
endorsements are given for
single band or mode accom-
plishments. Send all applica-
tions to ZL2GX, 152 Lytton Rd.,
Gisborne, New Zealand.

WORKED ALL PACIFIC AWARD

To qualify for the WAP Award,
an applicant must confirm two-
way contact with 30 different
Oceanic countries from the
WARP list below. The cost of this
award is 2 IRCs or US $.60.

Eligible Oceanic contacts:
Port Timor, Philippines, Adelie
Land, New Caledonia, French
Oceania, Wallis Island, New
Hebrides, Baker/Howland/Amer-
ican Phoenix 1Islands, East
Carolines, West Carolines,
Mariana Islands, Marcus Island
(Minami Torishima), Guam,
Hawaiian Islands, Johnston
Island, Midway Island, Palmyra
Island, American Samoa, Wake
Island, Marshall Island, Java,
Sumatra, Borneo, Celebes,
West Irian, Australia, Lord Howe
Island, Willis Island, Macquarie
Island, New Guinea, Norfolk
Island, Papua, Nauru, Christ-
mas, Cocos, Gilbert, Ellice
British Phoenix Islands, Fiji,
Fanning and Washington
Islands, Solomon Island, Tonga,
Pitcairn, Sarawak, Brunei, North
Borneo, North Cook Islands,
South Cook Islands, Samoa,
Tokelau Islands, Kermadec
Islands, Niue Island, New Zea-
land, Chatham Island, Auckland
and Campbell Island, Antarctica
(ZL5 only).

Continued on page 179
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143.800 — 148.200 MHz Mobile Transceiver

Power to the mobile operators! This one is brand new, and
it camies a powerhouse punch wherever you're 3oing.
ICOM unveiis a full 25 watts of mobile power with the
introduction of the new IC-255A. When you want in-

creased mobile QSO range, ICOM delivers; and nobody
does it better.

The microprocessor controlled IC-255A is a deceivingly
compact unit which packs more big, multifeatuse flexibility
than any other ICOM mobile to date. This one offers a S
channel memory, complete with memory scan, adjustable
scanning speed, and auto-stop. The 5 channels can easily
be written from any inband frequencies; and the scan

function can be programmed to scan all S or only 2, stop-
ping on any signal.

Like the other new ICOM transceivers, the IC-255A comes
with 2 VFO’s built-in at no extra cost. The radio is pro-
grammed to come up to power operating at 600Khz splits,

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

¢ ICOM

but it can be repro split of your choice. The

dual VFO's and single tuning knob provide you with smooth,
easy tuning in 15KHz or SKHz steps.

D 4

The use of new low-noise, dynamic range junction FET's (for
the RF amplifier and the first mixer) and helical cavity filters
(for the antenna and RF circuits) provides excellent sensitiv-
ity and intermodulation distortion characteristics. A pair of
high quality monolithic crystalfilters and ceramic filters facili-
tates interference free reception reliability.

The new IC-255A’s power is selectable 25W high or 1Wiow,
yet it draws only 5.5 amps when transmitting in the high
power mode. A directly amplified YCO output, without the
use of multipliers or mixers, and a power module in the PA
unit produce a very clean transmitted signal, with low
spurious radiation. When you're in an RF trap, the 1C-255A
can get out the signal. To give your motbile FM operations
big features with a power punch, give yourself the IC-255A.

ICOM INFORMATION SERVICE
3331 Towerwood Dr,, Suite 304
Dallas, Texas 75234

Please send me: [] IC-255A spedifications sheet; [ full
color ICOM Product Line Catalog; [ List of Authorized
ICOM Dealers.

NAME CALL




oop Antenna

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

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

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

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

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

The loops are Litz-wire wound on RF ferrite rods. They plug into the
Loop Amplifier which boosts the loop signal 20 db and isolates and
preserves the high Q of the loop. The tuning control peaks the loop and
gives extra preselection to your receiver.

Plug-in loops are available for these bands:

150-550 KHz (VLF)

540-1600 KHz (Broadcast)
1600-5000 KHz (160 & 80 meters)
10-40 KHz (Omega)

40-150 KHz (WWVB, Loran)

5-15 MHz (HF-1)

Send for free descriptive brochure.

Loop Amplifier $67.50; Plug-in Loop Antennas $47.50 each [specify
frequency band]. To order add $3 packing/shipping. Calif. residents
add sales tax.

Palomar Engineers

Box 455, Escondido, CA. 92025 * Phone: [714] 747-3343
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Features: Modecl # TE201

@ Advenced CMOS message memory
®Two (50 char each message

storage
® Repeat tunction
® Records at sny speed —pleys dack
a1 any speec .

® Longer message capacit
Ezampie send CQ CQ CQ OX e
WB2YJM WB2YIM K—then piay
second message on conrect—ce
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Features: Deluxe CMOS

Electronic Keyer
© State-olthe art CMOS circuitry
® Seil completing dois and dashes
® Both dot and dash memory
@ [AMBIC keying with eny squeeze paddie 5-50 wpm
@ Speed. weight, tone volume tune controls & sidetone and
spesker
@ Semrautomatic “bug” operation & siraight keying—rear
panel switch
@ Low current drain CMOS battery operation—portable
@ Deiuxe quarter inch facks lor keying and output
@ Keys gnd block and solid state rigs
® Wired and tested—lully quaranteed—less battery

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

MODEL TE122-same as TE133 less
wgt, tune, solid state keying $36.50

AT YOUR DEALER OR SEND CHECK OR
MONEY ORDER. (i)

NYres 200 rar

ELECTRDNICS, INC
J R A 1108 RAND BLDG.
BUFFALO NY 14203
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R TTY 0060

15:15:41 EST

ATR-6800

ABAG ABAG DE K3ICH K3ICH
GDOD SIGS HERE IN MARYLAND TOO JDHN,

ANSWERED MY “CQ",
KEYEO MY ALERT BEEPERIN
TIME TO GET TD THE RADIO.

OF THE ATR6800....HI. .4V, ...

THE RTTY GEARHERE IS THE NEW MICRDLDG ATR 6800 SYSTEM
PROGRAMMED TO CALL “CC” AND LISTEN FORMY CALL SIGN.
IWAS POURING A CUP OF COFFEE IN THE KITCHEN WHEN.YOU
THE “ATR* HEARD “K3ICH” WHEN YDU CAME BACK TD ME AND
IT THEN AUTOMATICALLY RETURNED THE CALL WHICH GAVE ME

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

a taste
of luxury
in

OK CHARLIE, GOOD SIGNAL DOWN HERE IN FLORIDA.
YOU MUST TELL ME MORE ABOUT THE AUTO RESPONSE/CO
MACHINE ...... ITMUST BE A MICRDLOG () ........ Ry

amateur

MICRARG [ aym-6800

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

Learn a few keyboard commands; plug in your
transceiver and you're on the air with performance that
leaves the others “in the noise.” With the program per-
manently stored in ROM, there’s no need to fumble
with loading. To get it going, you just turn 't on!

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

radio

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

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

ATR-6800 with 9" monitor.............. $1995.00

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

MICROLOG -+

INNOVATORS IN DIGITAL COMMUNICATIONS




One Step at a Time:

Designing Your Own Ham Gear
— part |

L.B. Cebik W4RNL
5105 Holston Hills Road
Knoxville TN 37914

ne of the most dif-

ficult steps to take in
our growth as radio ama-
teurs is the one that carries
us from building to de-
signing. The engineer has
learned, through his inten-
sive college training, com-
plex mathematical ways to
design circuits and equip-
ment. The experienced
technician seems intuitive-
ly to know what to look for
and what to do. What they
do seems a mystery, but
they do it well and their
equipment works.

But what about the ham
who has just received his
General class license? He
has built a kit or two, and
therefore is familiar with
components, soldering, and
adjustment of equipment.

28 73 Magazine ¢ June, 1980

He has even built a device
or two, perhaps a keyer, by
reproducing the circuit and
layout he saw in 73. Now he
has been looking at some of
the home-brew designs and
wishes he could tackle
something that complex.
He does not exactly like
what he has seen, however.
Some of it is too complex
for his needs; some is too
simple. He has some parts
on hand which none of the
designs uses. But all he
knows about ham radio is
what he has learned from
his fellow hams, his club’s
radio classes, and the books
published especially for
hams. As a salesman,
school teacher, carpenter,
or whatever the professian,
he feels unprepared to
tackle the big task of de-
signing his own gear.

If this description fits
you, even if only loosely,
this article is written for
you. There is a way to go

about designing, even
though you are treading on
new ground, which will
maximize your chances of
successfully building a
piece of equipment that
suits your specific needs —
and which works.

Designing, for the begin-
ning designer, requires a
step-by-step process to rely
upon for the journey from
thinking to operating. For-
tunately, the process is not
long or involved in its main
steps. In fact, there are only
seven major steps, along
with a couple of smaller
ones. Here are the steps
which you should use as a
checklist for any building
projects, the first three of
which will be covered in
Part One of this two-part ar-
ticle:

1) Setting down design
objectives.

2) Blocking out circuitry
by stages.

3) Circuit research and se-

lection; circuit interaction:
drive, matching, and
switching.

4) Parts acquisition.

5) Layout planning, cir-
cuit interaction: shielding
and isolation.

6) Building, one stage at a
time.

7) Testing of each stage
as completed, and circuit
interaction: spurious oscil-
lations and emissions.

That is the entire list. The
key words are italicized.
Let’s take a closer look at
each of the items on the list
and see how it fits into
place as we design a piece
of equipment. | hope that
by the time we have fin-
ished at least one doubtful
builder will have been en-
couraged to step into the
workshop as a novice de-
signer.

Setting Down Design
Objectives

For any human endeavor,
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Fig. 1. A block diagram of a 3.5-30-MHz SSB receiver showing electronic stages in squares and control/mechanical
elements in circles. This diagram —simplified from the Drake R-4B — is presented to show the techniques of embodying
design objectives in a function diagram. It provides the designer with a general view of the stages through which the
signal is processed and the switching and other control mechanisms, either necessary or available. Note, for example,
that a five-section bandswitch is needed. Controls such as the notch depth and passband tuner are available, but the
designer may later choose to include or delete them from the final design. The diagram also provides the elements of the
conversion scheme — one of several possible schemes as shown in Figs. 2 and 3. Diagramming commercial and home-
built equipment as presented in amateur journals can assist you in deciding the functional details of the unit you want
to build, as well as helping you to understand the equipment you have diagrammed.

success demands that we
set forth our objectives. On-
ly when we are clear on
what we are aiming for do
we have any good chance
of achieving it. Designing a
piece of ham equipment is
no exception.

The task of getting our
objectives down on paper is
not too difficult if we ask
ourselves the right ques-
tions. Here are some good
starters: 1) What can this
equipment do (and what
can it not do)? 2) Why do |
want to have it? 3) What
features or characteristics
do | want it to have?

The first question—what
can the equipment do and
what can it not do? —pro-
vides a very important re-
view of the basic purposes
of electronic gear. It is not
enough to think that a re-
ceiver just receives rf
energy and converts it to
audio (or some other form
of) energy. We must think in
more precise terms. A high-
frequency receiver for SSB
and CW is a more exact de-

scription. This sets limits to
what we can put into it and
what we cannot get out of
it. It tells us that we are
limited to the ham bands
between 3.5 and 30 MHz,
and that we should not ex-
pect good AM reception
from the unit. Every piece
of equipment we can think
of will have some limits,
and it is important to be
aware of them

Knowing why you want
to build the piece of equip-
ment is equally important,
since it allows you to note
all the functions you want it
to fulfill. If you want to
build an OSCAR receiver,
then perhaps coverage of
all of the ham bands is
not necessary. Converters
placed ahead of a receiver
for 28 MHz might fulfill
your needs. Now ask what
the receiver has to do to the
OSCAR signals. Besides
converting them to audio, it
has to provide selectivity.
And because OSCAR sig-
nals near the horizon are
likely to be weak, the

receiver must be sensitive.
Now the list of objectives is
beginning to move away
from the abstract and into
the realm of the concrete.
The next step is to refine
further these objectives.
How selective? 2 kHz for
SSB and .5 kHz for CW.
How sensitive? Less than a
microvolt.

The third question —con-
cerning the main features
and characteristics de-
sired—includes many dif-
ferent kinds of concerns.
First, it can refer to oper-
ating ease or complexity —
lots of adjustments or few.
Second, it can refer to
building ease, eg., use of
circuit boards or perf-
boards, metal work and
cabinetry, tricky circuits or
reliable ones. Third, it can
refer to the nature of the
item. Is it to be an experi-
mental unit under constant
revision, or a reliable piece
of operating gear? Is it for
your own use or for use by
others? Is it to be a finished
unit or a breadboard item?

Even if you see an item in a
handbook or article that
seems to have just the fea-
tures you think you want, it
will pay to make a list of its
advantages and disadvan-
tages in light of just why
you want to build it.

In order to keep track of
your answers, you should
make a list, and as you pro-
ceed with the design pro-
cess, add to the list. In your
reading, you will find new
possible uses for a piece of
equipment. For example,
you may discover that a fre-
quency counter might be
used as a station read-out
for both transmit and
receive. If you decide you
want the device to fulfill
that function, be sure to put
it on your list, since that de-
cision will make a differ-
ence in the specific design
of the gear. As your list
grows, you also will find
yourself becoming more
precise in knowing what
you want. The design objec-
tives will eventually form a
list of specifications for the
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Fig. 2. Block diagram of a somewhat simpler receiver design, again with electronic functions in squares and control/
mechanical functions in circles. This diagram — based upon Heath’s HR-1680 — shows an alternative conversion scheme
to that shown in Fig. 1. Rather than provide all levels of selectivity at one frequency through the use of several crystal or
mechanical filters, this design provides SSB selectivity at 3.395 MHz and CW selectivity at audio frequencies. As shown,
the switching in the front end is complex, but the manufacturer has simplified the process by the use of diode switching
techniques. Rf and af gain controls have been omitted, since they occur in the same points of the circuit as in Fig. 1.
Notice that this circuit uses fixed adjustments in its filter circuits, thus providing less flexibility than the receiver of Fig. 1
(a much higher-priced receiver). For the home designer, there is often a trade-off until considerable experience is ob-
tained. Simplicity of design with less flexibility is often the price of successful design and construction. With care,
however, one can design a simpler unit both electronically and mechanically so that circuit refinements and additional
features can be added later. If you have this in mind, special planning will be needed in the circuit selection and layout

(both mechanical and circuit) phases of your design work.

equipment you want to
build. Clear thinking here
will save many a headache
later on.

Blocking Out Circuitry
By Stages

Because many equip-
ment articles begin with a
schematic diagram of the
unit, we can easily be
tempted to make a mistake
at this point. It seems
natural to leap from our
objectives into trying to
find circuits which will
achieve them. We quickly
get lost in the maze of
bypass capacitors, coil
winding instructions, and
coupling methods; our
objectives soon take a
backseat to the intricacies
of components. As a result,
when we do get the equip-
ment working (if we get it
working), it does not do
what we hoped it would.

To avoid this problem,
we need to put a step be-
tween our objectives list
and our individual circuits.
We need to block out the
circuitry which will achieve
these objectives.

But first, let’s make an-
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other set of lists. There will
be two, one for the elec-
tronic functions and the
other for the mechanical
functions. As you will readi-
ly see, these two lists will
overlap in a number of
places, and that is impor-
tant, too.

On the electronics list,
you should enter all of the
functions you can think of
that go into the unit you
wish to build. Some of them
will be taken from vyour
objectives list and others
will come from your knowl-
edge of what goes into a
unit like the one you have
in mind. Here, handbooks
and articles can help. For
example, suppose you want
to build an HF receiver.
Most such receivers will
have the following stages:
an rf amplifier, a mixer and
heterodyne oscillator, an-
other mixer and vfo, SSB
and CW filters, i-f ampli-
fiers, a detector, audio
amplifiers, agc, and meth-
ods of tuning, adjusting
gain, switching bands, and
metering signal strength.
This is your starting list.

On the mechanical list,

you should enter all of the
mechanical functions that
are part of a piece of equip-
ment. This includes vari-
able controls, switches, and
tuning devices, as well as
plugs, jacks, cables, and
other appendages. For the
HF receiver referred to
above, we will need a tun-
ing mechanism and dial, rf
and af gain controls, an on-
off switch, a fuse, a line
cord, an antenna jack, a
speaker jack, a phone jack,
an agc on-off switch, and a
band switch. Like the first
list, this is only a starter.
The next step is to make a
diagram of what is on your
lists. The block diagram of
these lists will differ some-
what from those block dia-
grams that appear in equip-
ment articles; they are de-
signed to show only the
functions which the author
thinks are important. The
one made from your lists is
for design, so it must in-
clude both electronic and
mechanical blocks. The
easiest way to accomplish
this is to choose different
shaped blocks for elec-
tronic stages and mechan-

ical stages—say a square
for one and a circle for the
other. (It does not matter
whether professional dia-
grams use this method. As
long as a diagram makes
something clear to you, it is
a good one.) Notice Fig. 1.1t
sums up the entries on our
list so far.

Ah, but notice Fig. 2! It
also sums up the entries.
The point is that there are
always going to be alter-
native ways to accomplish
your objectives. Just as
your reading and your con-
versations with other hams
gave you alternatives for
your objectives, so, too,
your reading will show you
different ways to accom-
plish your selected objec-
tives, and so will manufac-
turers. Drake uses the pre-
mixing system in Fig. 1;
Heath uses the system of
Fig. 2. Which, if either, will
you use? Notice the com-
plex switching system com-
mon to both; that is hard to
build and may lead to align-
ment difficulties. Fig. 3
shows still another alter-
native: separate converters
for each band. Although
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Fig. 3. This shows a third block diagram of a receiver design, this one based on a receiver in the 1978 ARRL Handbook.
The design uses a common conversion scheme, although in the past, many receivers omitted 160 meters and designed
the basic receiver around 80 meters. Some of the design strategies are aimed at the home builder. Notice the use of
separate converters for each band, which simplifies switching and permits optimizing performance for each band. The
use of a455-kHz i-f allows the use of easily obtainable components, such as the filters. With proper selection of circuits,
one might add other operating aids, such as an ultra-sharp audio frequency CW filter. Combining ideas from all three
design philosophies, as well as others, can produce as simple or complex a receiver as one wants or needs; the point is to
design to your objectives and within your construction skills.

this may mean a few more
parts and active devices,
the switching is so much
easier that the increase in
size may be worth it. And it
does make home construc-
tion easier, especially for
the beginning designer.

The block diagram,
therefore, is a good deci-
sion-making aid. By explor-
ing the alternatives in block
form, we can make basic
decisions about what
means we will use to ac-
complish our objectives. At
the same time, we also can
think through a number of
important questions, such
as what circuitry schemes
will be the easiest to pro-
duce with the methods |
have of building and with
the test equipment | have
or will have?

It is not necessary to
make final decisions at this
point. Having two or three
alternative block diagrams
will not hurt as you move to
the next stage, as long as
you remember the overall
objectives and as long as
you keep in mind that you
are moving toward deci-
sions which will result in
spending money. On the

other hand, every decision
you can make at this level
will be one more out of the
way at the next level. That
is why making lists and
notes next to your diagrams
is so important; they help
you keep your place.

The process, as described
generally and with ex-
amples, sounds a good deal
more complex than it is in
reality. We do part of this
work in our heads whenever
we read through an article
that attracts us. All these
procedures call for is to
write on paper some of
what we do in our heads.
Paper-and-pencil is cheaper
than burned-up or unused
components. The Wright
brothers are reputed to
have said that they spent
time with design drawing
because what would work
on paper would work when
built. The same thought ap-
plies here. And even if we
never went a stage further,
think of the advantages.
First, we would have spent
no money, and second, we
would have learned a great
deal about the workings of
equipment like the item we
wanted to build.

Circuit Research and
Selection

Now is the time for more
reading and writing, for
now the time has come to
fill in the blocks of stage 2
with actual circuitry. Some-
times we will see an article
which shows circuits that
are perfect for several of
the blocks in our diagram.
But let’s not count on it.
Even if it does happen, it
pays to look at several
alternative articles. Com-
parison of circuits for each
stage and function can
teach us a great deal about
what is going on in each cir-
cuit and about what we
should expect in the way of
performance and diffi-
culties.

By now it should be clear
that you are developing a
fairly extensive file or note-
book in the process of
designing the piece of
equipment you have in
mind. Loose-leaf binders,
spiral notebooks, or just a
file folder all work well to
keep your notes and plans
together. And the notebook
will grow as you get to the
layout-planning stage and

to the test stage. Keep it.
Besides being a virtual text-
book on the type of equip-
ment you are designing, it
also will be useful after the
equipment is built. More
about that later on, but for
now, here’s just one hint
based on personal experi-
ence.

Although Xerox®-type re-
productions are speedy for
filling up the notebook,
they are not the best plan-
ning device. Instead, draw
out the circuit you are
evaluating. In the process,
you can think through the
function of every com-
ponent and the original
author’s rationale for
choosing particular values.
Understanding a piece of
equipment means, ideally,
understanding its overall
function, understanding the
function of every electronic
and mechanical circuit
block, and, finally, under-
standing the function of
every component. Rarely
does anyone ever reach this
ideal, even for relatively
simple pieces of equip-
ment, but in our research
and selection of circuits we
have a perfect opportunity
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to approach one part of this
ideal. Thinking in this
detailed way about what
we see in articles and hand-
books reveals all sorts of
things we do not know, and
that leads to reading other
materials or asking ques-
tions in order to find the
answers. You will be sur-
prised how quickly you
learn to figure things out for
yourself and how much
easier the Advanced and
Extra class tests become
after practicing this for a
while.

Research into circuits is
not just reading, but
reading with specific ques-
tions in mind. Here are
some useful starters.

1. What drive level is re-
quired for this circuit? Does
it require driving voltage
only, or driving power? The
answer to this question
often will determine what
the circuit for the preceding
stage must be like. Of
course, most low-level tube
and FET circuits require on-
ly driving voltage, whereas
power stages and most tran-
sistor circuits require that
both voltage and current be
supplied to the signal input
of the stage. Except for rf
power amplifiers, however,
articles and their associat-
ed schematic diagrams
rarely give anything more
than the signal voltages at
certain points in the circuit
(if they give anything at all).
So you may have to do
some additional reading in
order to make good edu-
cated guesses

2. What device is used in
the circuit? The type of de-
vice—e.g, MOSFET, JFET,
transistor, tube, etc. —tells
us much about other circuit
requirements such as drive,
output, power-supply volt-
ages, possible operational
and adjustment difficulties,
and cost. For example, we
quickly learn to think in
terms of 12 volts and care-
ful handling while soldering
for MOSFETs, +15 volts for
op amps, and possible spu-
rious oscillations and extra
bypassing for power tran-
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sistor circuits. Knowing
what device the author
used can also tell us about
expense, our ability to sub-
stitute more readily avail-
able devices, and the ease
with which we can repro-
duce the circuit.

3. What voltages are
needed for biasing, and
what current levels are re-
quired for each bias point?
The answers to this ques-
tion, considering the entire
block diagram of the equip-
ment, tell us the total
power requirements and
hence what will have to be
in the power supply. Hold-
ing down the number of
different voltages needed
by the entire unit simplifies
power supply design and, in
turn, helps us make deci-
sions as to what circuits we
ought to use. Here we have
to compromise between
the best circuits for the job
and the complexity of pow-
er needs. Biasing require-
ments also tell us much
about what we may need in
the way of filtering and
regulation

4. What output level will
the circuit provide? Again,
the level may be specified
in terms of either voltage or
power, and we may have to
reinterpret what is given,
depending upon what the
next stage requires.

5. What are the input and
output impedances? For
many circuits, just the nota-
tion “high” or “low” may
suffice, for others, careful
matching is a must. Reading
the text accompanying the
schematic can often pro-
vide much of this infor-
mation

6. Are there any special-
ized components in the cir-
cuit? Specialized com-
ponents may be a relative
term. Toroid inductors are
special for some builders,
natural for others. Crystal
or mechanical filters may
be thought of as special
ized in the sense that they
will be a major expense.
Evaluate the circuit in
terms of the accessibility or
affordability of specialized

components: Can you find
and afford the components,
or can you substitute some-
thing more accessible?

7. How rigidly are com-
ponents specified? Be sure
to note components speci-
fied as to type as well as
value; it may make the dif-
ference between a circuit
that operates as in the origi-
nal and one that fails. For
example, builders of vfos
often specify polystyrene
capacitors for the feedback
voltage divider, as these
capacitors have excellent
temperature stability.
Those who use toroids in
power amplifiers, espe-
cially in solid-state designs,
may be depending on the
“self-shielding” property of
the toroid in order to build
the unit compactly; another
builder may only have used
them because they were on
hand, without really need-
ing them. In short, evaluate
the types as well as the
values of components
given

8. Are buffer or isolation
stages associated with a
given circuit? If they are, do
not omit them without first
examining their function
and necessity. Transistors
and resistors are generally
cheap, and an additional
buffer stage can prevent
problems of stability, espe-
cially with oscillators. Or,
the buffer may provide im-
pedance transformation. In
general, design thinking has
changed with the transition
from tubes to transistors.
Given the heat, size, and
power requirements, the
minimum number of tubes
used to be better for the
home builder. Transistors
are cheap, small, low on
power drain, and cool
devices; thus, we have be-
gun to think more in terms
of circuit performance.
Rather than operate them
at maximum gain, we use
combinations of transistors
to ensure that a circuit
operates over the needed
range (of frequencies, avc
voltages, or whatever) and
is reliably reproducible

with minimum “twiddling.”
Tube circuits used to em-
ploy diode-derived avc di-
rectly applied to amplifier
grids. In solid-state re-
ceivers, it Is not uncommon
to use a diode, IC, and a
2-transistor dc amplifier.
Thus, you should select a
circuit because it will work
in the intended function,
not because it is necessarily
simple in terms of the num-
ber of components. By the
same token, do not choose
an excessively-complex cir-
cuit for a simple piece of
equipment.

These are not all the
questions we can have in
mind as we research cir-
cuits, but they will help us
formulate others specific to
the stage we are working on
at the moment. It may be
helpful to copy each circuit
candidate in the center of a
single sheet of paper in
your notebook. Then you

can use the surrounding
space for notes taken either

from the source of the sche-
matic or from your thinking
on how this circuit will
interact with others. Fig. 4
shows a sample page from
one of my notebooks. | like
to ask my questions in the
margins and then write
down answers as | find
them, even if | find the
answer after | have tried to
build the circuit. Although |
rejected this circuit, it
proved helpful in designing
the amplifier | did build. On
pages of schematics which
entered into the final de-
sign, | also list (in circles)
test values of voltages, rf
and dc, as well as current
drawn.

The process of research
is also the process of selec-
tion. Circuits that are too
uncertain in repeatability
or for which components
are too expensive or hard to
get find their way naturally
into the reject pile. You
may get specific ideas, e.g.,
on biasing or bypassing,
from one of the rejects, but
the page ends up in the
back of the notebook
That’s right, in the back of



the notebook, not in the
wastebasket. You never
know when a new project
will make a reject into just
the right circuit.

With this reduced num-
ber of circuits—no more
than two or three for each
stage, and often only one —
the final selection takes
place. But not quite yet.

Circuit Interaction: Drive,
Matching, and Switching

Before we can make a
final selection of circuits to
go into our equipment, we
must evaluate their inter-
action in at least three main
areas: drive levels, imped-
ance matching, and switch-
ing. Other interactions will
emerge later in the design
process, but, for now, these
will give you some idea of
the process of translating
your detailed thinking on
individual circuits back into
thinking about the orga-
nized functioning of the en-
tire piece of equipment.

The reason drive levels
were recorded for individ-
ual circuits is that each
stage must supply signals to
some other stage. The ex-
ception, of course, is the os-
cillator. Every other stage
will be a mixer, amplifier, or
other type of signal pro-
cessor (e.g., IC divider or
latch). In general, we want
the drive levels neither too
low nor too high. If the
drive level is too low, we
may need to go to higher
gain devices or circuits
(especially with tubes) or
add another stage (espe-
cially with solid state).
Drive levels that are too
high can be equally trouble-
some and may even take
out the base of a transistor
or the gate of an FET.
Matching levels for the two
inputs to a mixer is also
important, sometimes, de-
pending upon circuit ar-
rangement, having the
same level at both inputs
may be exactly wrong.
Thus, the designer must
think about getting the right
levels. Using transformers,

Notes:

1. Circuit is high-C Colpitts.

2. Switching occurs outside of tuned circuits to
minimize mechanical instabilities.

Questions:

1. Would a JFET or MOSFET be stabler and
easier to use?

(probably easler to use with changes in circuit

values) 3. Feedback taken from emitter of HEP55 by
2. How can switching of tuned circuits be tapping above emitter resistor.
avoided? 4. Ferrite beads and 100-Ohm resistor in HEP55

leads suppress harmonics.

5. 1k resistor in base lead of HEP758 provides
loose coupling.

6. Tuned circuit with step-down winding follows

(use mixer with xtal oscillator and 5-MHz vfo —
see next two pages)

3. Will surplus —e.g., 2N2222 or 2N4124 — work
as well as the HEPs?

(probably) .001 uF to amplifier input.,

4. Note problem of keying with a CW transmit- 7. No dc or rf voltages are given.
ter.

(need a keying transistor ala ZOl or use a keyed ':i“

— .

mixer with 5-MHz vto) If not used, retain:

2 i wn a. use of ferrite beads
—_— —— b. buffer stage
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1 From QST, Dec., 70, p. 46 P b

Fig. 4. Sample page from one of the author’s notebooks illustrating the method of copy-
ing circuits for possible use. The vfo circuit with its buffer stage was not finally used, but
much was learned from working with the circuit and the article from which it came.
Notice the questions and notes which surround the schematic. Only a few have been in-
cluded from the original in order to preserve clarity. Answers inserted later have been put
in parentheses. This was one of eight pages devoted to vfos alone before selection of the

final circuit was made.

capacitive dividers, or
lower stage gain are three
handy ways to reduce drive
levels.

The digital equivalent to
drive is called fanout. For
most digital devices, fan-
out, or the number of stage
devices driven by an out-
put, is not a great problem.
That does not mean that ICs
present no problems, just
different ones. If our unit
combines different types of
ICs—e.g.,, TTL, CMOS, etc.
—we must be sure that the
output(s) of one IC is(are)
compatible with the inputs
of others. Data sheets are
often helpful here. Since
TTLs are still the main type
available for ham use, data
sheets for other types
specify whether or not they
are TTL-compatible. Two
other digital interaction
questions are these: Is the

speed of the devices suffi-
cient for this application?
(There are high-speed as
well as low-current alter-
natives to most “regular”
TTL ICs.) Will the timing se-
quence of events create
false or irregular operation
of any later stage? In short,
digital circuitry has
analogies with the inter-
action questions we pose to
rf circuitry.

Impedance matching is
especially significant with
transistors, but does not dis-
appear as a consideration
with high-impedance de-
vices. Even tubes and FETs
require step-up trans-
formers for linking devices
to low-impedance antenna
lines. Crystal and mechan-
ical filters usually are criti-
cal in matching, whether to
tubes or transistors. Tran-
sistors have moderate im-

pedances in low-power cir-
cuits: Their input and out-
put impedances are high
compared with the usual
50-Ohm antenna line, but
low compared with cor-
responding tube or FET
values. Thus, when combin-
ing circuits from earlier re-
search, one cannot assume
that a given rf transformer
or coil with link coupling
will work with a subsequent
circuit when fed a different
source. Handbooks can
help you estimate values by
referring you to tube/tran-
sistor charts or to coil-wind-
ing formulas. The problem
becomes more critical with
higher-power transistor
stages, since impedances
may be exceedingly low.
Modern design leans to-
ward the use of baluns, but
even the ratio of these must
be chosen with care
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Fig. 5(a). Simplified block diagram of a low-power, two-band transmitter of relatively standard design. Notice that a five-
section switch would be required in order to permit switching between bands if the designer’s aim is to minimize the
number of active devices. Among other considerations for the builder are these: 1. Will switching the tuned circuits in
the vfo degrade dial calibration? 2. Can the vfo be keyed without chirp or will the vfo have to run during the entire
transmit period? 3. How much will complex switching cost in parts compared to the cost of additional active devices?
Compare this diagram with Fig. 5(b).
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Fig. 5(b). Simplified block diagram of a low-power transmitter performing similarly to the one shown in Fig. 5(a). Separate
crystal oscillator-mixer-amplifier chains are run for each band, permitting each circuit to be optimized and simplifying
switching. No additional tuned circuits are required over 5(a), only active devices. The cost of the devices is more than
offset by the savings on switching. Switching is done at low impedance. Since the vfo operates on a frequency outside
the ham bands, break-in keying is possible. Building each band assembly on a separate board provides easier construc-
tion with fewer possible problems. The only additional design complexity lies in the need for a mixer for each band.
Note that the three major questions raised in Fig. 5(a) are answered by this design.

Switching is not just a
mechanical means for
changing components in a
circuit. Care must be given
to what sort of energy is in
the switching circuit and
how it will interact with
other energies in the same
or nearby circuits. In gen-
eral, it is best to switch only
dc. If rf must be switched,
low-impedance lines should
be used to and from the
switch. Wherever possible,
avoid switching high-im-
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pedance rf, especially in
oscillators. Not only will
the switch introduce me-
chanical instabilities, but
the length of the lines intro-
duces unwanted capaci-
tances. These lines supple-
ment capacitances ordi-
narily used in fixed compo-
nents and can produce un-
desirable coupling to other
circuits; an oscillating am-
plifier is often the result.
Where such switching must
take place—in a high-

power tube amplifier for
the HF region, for example
—shielding is the main
answer, as well as careful
routing of rf leads. With
transistors at low power, it
is often easier and cheaper
to build separate circuits
for each band. This permits
low-impedance switching
at only the input and output
circuits, along with power.
Figs. 5(a) and 5(b) make the
difference clear in the
simplified drawing of a

transmitter design for QRP.

The interaction consider-
ations given here should be
enough to let you make the
final selection of circuits. If
two circuits seem of equal
value to you, a simple coin
flip will settle the matter of
where to start. Remember,
you can always change
your mind again later in the
process. The building part
of the process has not yet
begun. @
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Down with Interpolation
— a digital display for the Triton and others

Ithough designed for a
Ten-Tec 540 or Triton,
this readout should be easy
to adapt to other trans-
similar con-

Brooks Carter W4FQ
Rt. 2, Box 407
Irmo SC 29063

ceivers using

version systems. It is a very
small unit that sits unob-
trusively on the trans-
ceiver, costs little, is easy
to build, and measures

only 5 1/4” X 31/8”" X 1
1/87(13.3 X 79 X 29 cm).
With seven ICs, six transis-
tors, four display LEDs, and
one voltage regulator, the
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Fig. 1. Readout schematic.
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parts cost is less than $20.

The 540 is single conver-
sion, and its vfo operates
from 5 to 5.5 MHz on all
bands. Vfo output is mixed
with signals from a crystal
oscillator, with crystals for
each band, to produce mix-
er injection frequencies be-
tween 5 and 21 MHz for
conversion of incoming sig-
nals to 9 MHz. The display
reads the mixer injection
frequency down to hun-
dreds of Hertz

Megahertz are not dis-
played; this would necessi-
tate a complicated switch-
ing and diode presetting
arrangement and is neither
worth it nor needed. As it
is, no switching at all is re-
quired. Incidentally, the
Ten-Tec 544 digital dial
also reads the mixer injec-
tion frequency, and addi-
tional wafers are incor-
porated in the bandswitch
to provide a megahertz dis-

play

Integrated Circuits

Two of the seven ICs
serve to eliminate an addi-
tional fifteen or more, if
conventional TTL circuits
were to be used. The
CMOS CD4060, plus a
7490, a 7473, and a few
gates provide the time base
and logic circuits. The 4060
oscillates well with FT-241
surplus crystals, available
from Jan Crystals

Crystal frequency is
4096 kHz, but a channel
295 at 409.7 kHz will do
nicely; the frequency is
easily pulled to 4096 kHz
with the 30-pF series trim-
mer in the crystal circuit
The 4060 can divide by
24 through 214 (except 2'').
In this oscillator, the crys-
tal frequency is divided by
212, or 4096, to provide an
output of 100 Hz at pin 1
How much simpler this is
than a long string of divide-
by-ten TTLs!

The 100 Hz is fed to a
7490 to be further divided
for outputs of 50 and 10
Hz. The 7473 divides the 10

. Q WM waer 500 |

nane

Photo A.

Photo B.

Fig. 2. Circuit board.
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Fig. 3. Parts placement —ground plane side. A ® indicates a connection from etched side
to ground plane. There are eight ground connections and 12 jumper wires. Components
with dashed leads are mounted on etched side. For brighter display, use 150 Ohms in
place of 270. These crystal frequencies may be used: 409.6 kHz with output from pin 1 of
4060, 819.2 kHz from pin 2, and 1638.4 kHz from pin 3.

Hz by 2 and by referring to
Fig. 1, you can see we have
outputs of 50, 10, 10, 5 and

}L

3 In.

5 Hz (some inverted) now
available for the logic
gates for count, reset, and

A

I'In.

ETCHED SIDE OF DISPLAY BOARD
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/

HOLE FOR
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BACK PA

Fig. 4. Display and
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back panel boards.

latch pulses.

Gerd Schrick WBB8IFM,
in his “Universal Digital
Readout” in the Decem-
ber, 1978, issue of Ham
Radio, makes use of the
4060, as does Klaas Spaar-
garen PAQKSB in his ”Drift
Correction Circuit” in the
December, 1977, issue.

Philip Rand W1DBM'’s
fine article entitled ’A Ver-
satile Digital Frequency
Display” in QST for No-
vember, 1977, is the source
for part of the time base
and logic circuits used
here. For easy-to-under-
stand information on logic,
read this article. His wave-
form chart applies here
also, except that the neg-
ative-going reset pulse
must be inverted, as the
74C925 requires positive-
going reset and latch. | use
a 2N2222 as an inverter
rather than another IC with
only one section utilized

John Wolcott W4CCX
and Johnny Chestnut
WAA4PIN use the 74C925 in
their “Lunch Counter,” de-
scribed in 73 Magazine for
December, 1978, and that is

where | became acquainted
with this labor- and parts-
saving chip. It contains the
equivalent of counters,
latches, and decoders for
four displays, also internal
multiplexing with a free-
running oscillator, and four
outputs for common-cath-
ode display LEDs.

A 74196 prescaler lowers
the 5-t0-21 MHz input fre-
quencies from the 540 for
the readout to 500 to 2100
kHz for input to the
74C925. The 2N2222 pre-
amplifier has a 25k-Ohm
minipot for adjusting bias
and the operating point of
the 7400 waveshaper. This
adjustment is somewhat
critical at 21 MHz. If de-
sired, the pot can be re-
placed by a fixed resistor
once the correct value has
been determined. Be sure
the pot is connected as
shown, and not directly to
plus 5 volts. A 2N3904 can
be used here and through-
out as a substitute for the
2N2222s

Construction Notes

| used double-sided PC
board, with the holes for
the IC sockets and jumpers
reamed slightly on the
ground plane side to re-
move copper which could
short pins to ground
Grounds on the etched side
were wired through to the
gp side. Laundry marking
pens make good resist lines
for the etched circuit; if you
use these, buy two (at 60¢
from K-Mart). If the point
dries, it probably will be
tomorrow before the ink
flows freely again, so keep
it capped every second that
it is not in use.

A damp rag and kitchen
cleanser (Ajax, Comet, etc.)
will clean the copper PC
board before etching, and
will remove the resist after.
Ferric chloride is an easy-
to-use etchant and takes
about 30 minutes. The 1" x
3" board for the display is
spaced about %" from the
circuit board to allow
room for wiring, and is
fixed in place by soldering



scraps of PC board at each
end. A press-fitted en-
closure made from PC
board and covered with
black contact paper is used
here to give the unit a
finished appearance. A red
transparent window is ce-
mented in place, through
which the display is
viewed. Shielding does not
seem to be necessary, so
the enclosure can be made
of just about anything.

Checkout

When the readout has
been assembled, and with-
out 1Cs in their sockets
check for solder bridges
between pins. Almost cer-
tainly there will be some;
use an ohmmeter—don’t
depend on your eyes. With
the ICs in their sockets and
power applied but with no
input to the preamplifier,
the display should read
000.0 or 000.1. If not, check
these pins for fast needle
fluctuations on a volt-

S C A NNE R &

NOW INTRODUCING A SCANNER FOR THE TEMPO S$-1
COMTRONIX FM 80 & FM 200

meter set for 5 volts or
more: 7490, pins 5 and 12;
7473, pins 12 and 13; 7410,
pins 6, 8 and 12, 74C925,
pins 5 and 12 (with input to
the preamplifier from the
540, there should also be
fluctuations on pin 11). If
any of these pins reads a
steady voltage, the thing

KDK 2015R,KDK 2016A

MIDLAND 13-510,13-513, CLEGG FM-28

YAESU FT227R,ICOM IC22S,

KENWOODTR7400A ,TR7600,&TR7625

o AED continues to expand ifs line of quality scanners. All of the above scanners are custom designed for

their respective rigs.

o All scanners install complelely inside the rig. No obtrusive external connections.
oAl are easy to assemble and come complete with a detailed instruction manval.
o Scanned frequency displayed on digital readout {except 1C225 and TEMPO $-1).

@|n the scanner OFF mode the rig operates normally. In the scanner ON mode the scanner locks an occupied
frequency, pauses for a preset time (about 5 secs) and then resumes scanning (except 1C225).
This gives you the ability o eavesdrop all over the band without litting a finger. When you hear something

inferesting, you flip the switch to the LOCK mode and the rig is ready fo transmit.

Special $10.00 off

All Preassembled items.

+~ Reader Service— see page 210

AED SCANNER SPECIFICATIONS
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AED ELECTRONICS

750 LUCERNE RD., SWITE 120 DEPT.A
MONTREAL, QUEBEC, CANADA H3R 2H6 -3
TEL. 514.737-7293

Photo C.

will not work and some
checking is in order

Hash from the readout is
completely suppressed by
the 1-uF and 15-uF capac-
itors at the input and out-
put of the 7805 voltage
regulator. No other bypass-
ing is necessary. The unit
draws 150 mA

Calibration

Calibration is a snap
Zero beat the 540 with
WWYV on 15 MHz (band-
switch on 21, dial at O
resonate between 3.5 and
7} and adjust the crystal
trimmer until the display
shows 000.0. That's all
there is to it. 1l

10 METER FM

-WHE NEW FRONTIER

The AED FM ADAPTER is now available

oThe AED FM adapter converts existing HF transceivers fo
work on 10 mefer FM.

oThis AED kit consists ol 2 P.C. boards designed fo lit en-

firely inside your rig (each board measures 1" X 1").
o(ne board serves as the modulator which FM's your ex-

isting HF fransceiver.
oThe second board is a receiver-adapter which converts
your HF fransceiver's |F. 1o a 2M frequency.

oThis will allow you to receive noise-free 10M. FM on your
IM fransceiver.
oThe kit comes complete with all parts and a defailed in-

struction manual (crystal not included).

KITPRICE $39.95

10m negh

ik @ oy it o = vy

PREASSEMBLED $ 4995

e =
=

bt 96 compurmen | sorncay wt L b

INCLUDE $1.50 FOR POSTAGE AND HANDLING PER ITEM

.
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ANTENNA SYSTEMS
TET 1-800-652/1-}2}1

™~

e

~ 4 =,

\:
-
»
TE33SP COMPACT SIZE MULTIPLE DRIVEN ELEMENTS A

TET. the leader in wideband antenna design, is proud to announce a
totally new concept in antenna design with the al! new TE33SP. The
TE33SP employs two driven elements to achieve previously unattainable
performance from a triband yagi. Power is applied to the radiator and
coupled through a rigid phasing line operates in conjunction with a
specially engineered printed circuit board to provide the required phase
shift for full sized performance on each band. This multi element drive
network, combined with Hi Q traps provides greatly improved performan
ce and true wide band operation. 1.5:1 VSWR bandwidth Is at least | MHz
on ten meters. Fifteen and twenty meters can be expected to produce
VSWR of less than 1.5:] from edge to edge.

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

mance across the complete spectrum of the 10, 15 and 20 meter amateur
bands. High performance is accomplished through the use of a full sized
driven element for each band combined with efficlent Hi Q traps for the
parasitic elements. No Phone and CW settings with the 3F36DX and
3F37DX. Full band coverage is possible even with the new all solid state
tranceivers. You can expect VSWR below 1.5:1. The 3F36DX and
3F37DX are fed directly with a single 50 ohm coaxlal line. No baluns or
difficult to adjust matching networks are used

3F36DX FULL SIZE DRIVEN ELEMENTS

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

ELE-
MENTS MAX TURN-  WIND WIND
ELE-  PER  MAX ELEMENT BOOM NG  SURFACE |OAD MAST

BAND MENTS BAND PWR VSWR IMPEDANCE LGTH LGTH RADIUS AREA @80 mph SIZE wT

TE33SP 14/21/28 3 3 2KW  BELOW 1.5 500hm 27 132 15 5.1sq. ft 102 Ib 2 2951b
3F36DX 14/21/128 6 3/4/14  2KW BELOW 1.5 500hm 34’5 16’5 1737 9.58sq. ft 191 1b 2 46.31b
3F37DX 14/21/28 7 3/5/5 2KW  BELOW 1.5 500hm 3411 248" 175 11.3sq.ft.  2261b 2 551b

Call Factory for ANTENNA GAIN dBd and FRONT TO BACK RATIO

3F36DX  $199.95
TET FACTORY DIRECT PRICE 3F37DX  $249.95 | MITED TIME ONLY
TE33SP  $154.95

Call Toll Free 1-800-654-32%1

=== _TETUSA,INC. &=

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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SWISS QUAD Series e PORTABLE TOWER

PORTABLE TCWER—
EASY TO ERECT ANYWHERE!! ¢

GOOD DX HUNTING

eLight Weight
*High Stability
eHigh Quality
Aluminum Alloy
*3 Sizes Available

SQ-10 einc 22" thrust .
Bearing i
*SQ22 $45.95 ®
*SQ10 $59.95
*TE35A 11.6’ tower c_:-';'
$149.95 5
*TE55B 18’ tower o
$214.95 >/ ;
sTE75C 25’ tower H 2
$279.95
ANTENNA GAIN AND FRONT-TO-BACK RATIO
ARE WELL IMPROVED WHEN TWO
ELEMENTS ARE DRIVEN AT ONE TIME WITH
PHASED DIFFERENCE COMPARED TO A
SINGLE DRIVEN ELEMENT SUCH AS A CON-
VENTIONAL QUAD OR YAGI. THE SQ-22 AND
SQ-10 PROVIDE THE OWNER WITH SUCH
FEATURES AS SIMPLE ASSEMBLY AND
LIGHT WEIGHT.
KR-2000 KR-600 KR-400 .
l . [ .
h $169.95 $29.95
$249.95 $139.95 $84.95

TOLL FREE # 1-800-654-3231

aster charge

Ik -t wtemuans Canp

)
425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410

~ Header Service—see page 21 73 Magazine ¢ June, 1980 41



Thomas P. Krohn K31J
638 N. Laurel St.
Hazleton PA 18201

Hooray! An AFSK Auto IDer!

—a clean and legal ending for RTTY transmissions

B eing a RTTY enthusiast
of recent vintage, the
first thing 1 do after tearing
my latest copy of 73 out of
the postman’s hands is to
screen the issue for articles
pertaining to RTTY sub-
jects.

Joe Fox’s article, “Dodge
That Hurricane,” in the
January, 1978, issue found

me comparing his crystal-
controlled AFSK board with
my present twin-tee circuit
and its wandering space
tone. Comparison led to a
decision, and a few weeks
later | was happily warbling
away with tones accurate
to a few hyndredths of a Hz.

With that project com-
pleted, my next improve-

ment was to be an auto-
matic CW identifier to save
my tortured finger from the
chore of sloppily tapping
out my call on the narrow
shift button on the rack-
mounted TU.

Looking further into Joe’s
article, his Baudot IDer
drew my interest. Since
most transmissions end
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Fig. 1. Baudot-CW IDer schematic.
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with DE, a call, and KK as
the last words typed, it
would be convenient to
have the IDer send that as
well

Gushing with confidence
over the success of my new
AFSK generator, the
thought of marrying Joe’s
Baudot generator to a CW
IDer thrilled me. Sitting
down with schematic and
pencil in hand to discover
what changes would be
necessary, | discovered
happily that a couple of in-
expensive gates, a single
transistor, and a few small
parts would do the job just
fine.

Theory

A review of the AFSK
board revealed that TTL
levels were used to sink
separate input lines that
picked the proper tones.
This made it necessary to
switch the output of the
IDer from the 170 shift line
to the 100 shift line mid-
stream in the ID cycle.

Aha! Pin 9 of the data se-
lector IC (U5) goes high
halfway through the cycle.
This line, therefore, was
connected to one input of
NAND gate U6B, with the



data output from pin 5, U5,
to the opposite input. This
routes data contained in
the last 16 words of the
PROM to the output pin of
gate U6B. See Fig. 1.

This same line is inverted
in U6C and applied to an
input of U6A, whose oppo-
site input receives data
from the selector IC. This
enables data in the first
half of the PROM to be
available at the output of
UbA. These output lines
are inverted data, just right
to sink the inputs to the
AFSK

Our dual output prob-
lem being solved, attention
is paid now to turning the
circuit on and off. Neither
Joe’s use of a timer to peri-
odically start the cycle nor
his inhibit circuitry to de-
lay the ID until the comple-
tion of incoming traffic
was needed, so ICs U1 and
U6 on his design were re-
placed by two NAND gates,
UTA and U1B. These are
wired in an RS latch config-
uration, the output con-
nected to the reset input
on counters U2 and U4.

With the latch reset, the
output is high and holds
the counters at zero. By
grounding pin 2 of U1B, the
latch is set and the output
goes low, allowing the
clock to step the counters,
addressing the PROM and
data selector IC.

The 8-input NAND gate,
U8, whose inputs monitor
all the address lines, senses
when the counters are full.
When all address lines are
high, the output of U8 goes
low and resets the latch,
completing the cycle.

Checkout of the unit at
this point provided perfect
RTTY ID, but the CW came
forth at blazing speed. A
way to reduce the CW
speed was deemed neces-
sary. Back to the drawing
board.

The only way to slow
down the CW speed is to
decrease the clock speed.
Looking again at pin 9 of
U5, this level, high during

the last half of the cycle, is
used to turn on Q1. This
simply switches in addi-
tional capacitance across
the clock timing circuit
just for the duration of the
CW ID. Eureka! Slow CW!
The value of this capaci-
tance can be selected to
produce the speed desired.

Construction

Considering the blood,
sweat, and tears that went
into the production of the
printed circuit board for
the AFSK, | conceded that !
was not yet ready for the
second round, so the ID
board was wire-wrapped
on a piece of perfboard
with an edge connector at-
tached. This system proved
convenient in trouble-
shooting a few gremlins
that showed up in the form
of a bad counter IC and a
mislabeled IC pin on the
original schematic.

Parts placement is not
critical, but be sure to scat-
ter a few .1-uF disc capaci-
tors around to soak up the
spikes. My layout is shown
in Fig. 2.

The PROM

The 8223 or 82523 is a
256-bit programmable read-
only memory. The PROM
outputs 32 words of 8 bits
each.

in laying out the pro-
gram for your PROM, a
truth table (Fig. 3) should
be prepared. This type of
device is the fusable-link

0123456178
OUTPUTS

space
0 MS - - - - M M
space

1 MS - - - - M M
Itrs

2 MS - M M
K

3 MS - - - MM

4 S S S

5 S S S S

6 S S. .S S

7

U8
430

,

u7 CLOCK
= COMPONENTS

ul

@
~
.
@

Uz
7493

us
74151

EN

3y

| 7400

0

Fig. 2.

type where once a bit is
programmed, it is irrevers-
ible. The truth table will
reduce the chance of a mis-
placed bit. The device is
delivered with all memory
locations low, and when a
bit is “burned” into it, that
bit will appear as a logic
high output. In our IDer,
the low is used as a mark
with the high levels indicat-
ing a space and CW output.

The IDer described here
scans the entire contents
of the PROM one bit at a
time, starting with output
0. For the first 31 clock
cycles, the 74151 data se-
lector selects the PROM
output at output 0 and
transfers this data inverted
to output pin 5. At the
32nd count, the data selec-
tor is instructed to select
data from the output 1 out-
put. For the following 31

us
7400

Suggested component layout.

cycles, all output 1 data is
transferred to the output
then on to output 2. This
sequence continues until
all bits of each address are
scanned. When the count-
ers are full, the count is
sensed by gate U8, and its
output pulse resets latch
U1, which completes the
ID cycle.

Programming the PROM

The first 4 outputs con-
tain the Baudot informa-
tion, with each character
and function occupying 8
bits of data. The first bit,
the start pulse, is always a
space. Note that PROM ad-
dress 0 contains all mark
levels with the start pulses
beginning at address 1; this
is necessary fo ensure no
output from the IDer while
being held at zero by the
latch.

PROM Address
1111111 111222222222233
9 012345678901 234567829701
Itrs D E
S - - - - MMS - . - - - MMS - e e M
K figs 3
S - - - MMS - - - - - MMS - - - . v
| J space
S MMS - MMS R M
K cir If
S - MMS - - MMS . - . . .M
S S S SSS S SSS
S S S S S S S S S S S S S

Fig. 3. PROM Truth Table. M =logic 0, S =logic 1. Unmarked positions in CW portion of
program remain marks. Fill in dashed data from RTTY character table.
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Following the start pulse
are the 5 Baudot-coded
bits, and then 2 stop pulses
(which are always marks).
A total of 16 characters
can be programmed—
enough for a typical mes-
sage to read, ltrs, d, e, a
two-by-three call with shift
functions, space, and K,
followed by CR and LF
functions.

The remaining 4 outputs
contain the CW program
using the standard bit-us-

Edward D. Hesse WB2RV A
2134 Decker Avenue
North Merrick NY 11566

i So you've got that
new two-meter rig
you wanted, huh, Joe?”

“That’s right, Ernie. A
fantastic rig. Fully syn-
thesized, too. Lets you go
anywhere you want on the
band.”

“Fine business, Joe. Hey,
let’s not tie up the repeater
with this QSO. Since you're
synthesized, let’s go to a
simplex channel. What do
you say?”’

"’Right, Ernie. Okay, let’s
try 146.52. How about
that?”

“Well, Joe, they like to
keep .52 clear for calling.
They get kinda annoyed if
you rag chew on .52.”

“Yeah, that’s right
Okay, how about 146.55?"”

”Not a bad idea, Joe, but
lately they’ve been using
.55 for RTTY. We could talk
on .58, | guess.”

""Uh-uh, Ernie. | was just

44 73 Magazine ¢ June, 1980

age of 1 bit for a dot, 3 bits
as a dash, 3 bits between
letters, and 6 bits between
words.

The device | used to pro-
gram the PROM is de-
scribed in the article “A
Simple PROM Burner,” by
William Hosking W7)SW,
in the December, 1977, 73.
A word of caution, how-
ever. The PROM | used was
purchased from Quest
Electronics, an advertiser
in this magazine, and was

marked as an 8223. | was
unable to get it to accept a
program—a problem de-
scribed in Mr. Hosking’s ar-
ticle. Using his advice, the
programmer was changed
to 82523 type. The device
then accepted the program
easily, regardless of its
marking.

Operation

For operation, the board
needs to be supplied only
+5V, ground, the outputs

connected to the AFSK
generator, and a push-but-
ton switch to momentarily
ground pin 2 of U1l. The
IDer will do the rest.

The clock oscillator
must be set to the Baudot
frequency used, 22 ms for
60 wpm, 18 ms for 75 wpm,
or 11 ms for 100 wpm.

My thanks to Joseph Fox
WB4IXK for his excellent
article—which inspired me
to write this piece for 73. 18

Let’'s QSY to .52

— ah, technology

on it a moment ago and
there’s a bunny hunt about
to start on it.”

“Yeah, yeah. Say, you
can go off on a 5-kHz off-
set, can’t you?”

“Sure can, Ernie. Want to
try, say, .535?”

““Naw. Just checked it a
few minutes ago. Two guys
are chewing the rag down
there. How about .565?”

“Just checked it while
you were transmitting.
Someone’s calling CQ DX
on it. Must be a band open-
ing tonight.”

”Can you go up to 147?”

“Sure can, Ernie, this
Hara-kiri-400 goes any-
where. How about 147.512”

“Sorry, Joe, that’s a prob-
lem, too. .51 is our club’s
simplex channel. They like
to keep it clear for club
business —stuff like that.”

”Okay, | can understand
that. Let’s try .54. What

say?”

"Well, they’'ve been us-
ing that for highway traffic
for the east-west roads.
Sort of reserved for mo-
biles, you know?”

“Yeah, | can see that.
Well, how about .57?”

“Well, that's for north-
south road traffic. How
about 147.525? That should
be clear, right?”

“Sorry, Ernie. The Bug-
ville net is passing traffic
on it right about now.”

“Boy, things are getting
tight, Joe. 1'd suggest .555
but I'm afraid someone will
let me know ‘the frequen-
cy’s in use, old man. Say,
how about going some-
where between 146.40 and
146.60. That's simplex, isn’t
it?”

“Hold it, Ernie. There are
some repeaters in that area,
operating on one meg
splits. We don’t want to go

simplex on an input fre-
quency. How about going
below 146? That’s all
simplex, isn’t it?”

““No, sir. They've got
repeaters there, but | don’t
know what frequencies are
involved. Also, sideband-
ers, CWers, and AMers are
roaming around down
there. Say, Joe, just got a
real inspiration. Should
have thought of it before.”

“Well, come on. Where
do we go?”

“Joe, 15 meters is dead
this time of night. Let’s
QSY to 21.365 and we'll
chew the rag down there.”

“Fine business, Ernie,
see you on15. | want to tell
you all about this 2-meter
rig, especially the syn-
thesizing. Just a super rig.
You can go anywhere you
want on that band. I'}} tell
you all about it—we’re
QSYing.” B
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Five Test Equipment Bargains
from Heath

D.E. Wagner W2QFC
308 Parkdale Avenue
East Aurora NY 14052

At last someone has
recognized that there
are a lot of electronic hob-
byists who do not really
want to buy big fancy
pieces of test equipment
for the few times they
might use them. Heath has
the answer with its line
called the 5280 series, at an
affordable price and just
the ticket for those of us
who are part-time test
equipment users. And, best
of all, no longer will it be
necessary to either hunt
down a friend to borrow
from or visit or pay through
the nose a high hourly rate
for a professional to do the
job for you. Each piece is
just $37.95, and there are
five of them in the series
plus a power supply for
those who prefer not to use
battery power. So far, I've
built the signal generator
(Heath calls it an rf oscil-
lator) model 1G-5280 and
the RCL bridge model {B-
5281. They work just great
and are extremely easy to
build and to use. They also
have available an audio fre-
quency generator, a great-
looking volt/ohm/mil
multimeter and excellent

46 73 Magazine ¢ June, 1980

— the 5280 series features plenty of

measuring power per dollar

ranges, and a signal injec-
tor.

The rf generator is very
impressive to use for its
low price. While not exact-
ly precision calibrated, its
inaccuracies can be very
easily accommodated dur-
ing use once you know
what they are. The unit
covers the spectrum from
310 kHz to 110 MHz on
fundamentals, and it goes
beyond that with harmonic
output to 220 MHz. All that
in five bands with ad-
justable output up to 100
mVrms. The unit also has its
own audio oscillator with a
pleasant 1000-Hz tone that
can be switched to modu-
late the rf oscillator (a
great help for identifica-
tion in a band full of
signals) or can be used as
an audio signal generator.
It, too, has a variable out-
put of up to 2 volts rms.

The RCL bridge is
something | should have
had many years ago as |
recall the many resistors,
capacitors, and inductors
that were discarded be-
cause they were unmarked.
In these days of low-priced
kits of assorted parts, many
of them unmarked, comes
a reasonably priced kit
from Heath making it pos-
sible for you to know as
much about the parts as

the guy who made them
and forgot (?) to put the
size mark on them. To
determine the value of an
unknown resistor, capaci-
tor, or inductor with this
unit, one simply sets the
selector switch for the type
of item to be identified —
there are several ranges
for each of the categories.
The item is attached to the
test clips, the meter is ad-
justed, and the dial is slow-
ly rotated until the needle
on the meter reaches its
lowest reading (null). The
dial pointer will indicate
the value of the formerly
unknown item. The unit
has three ranges for each
of the three categories, i.e.,
10 Ohms to 1T0M Ohms, 10
pFto10uF, and 10 uH to 10
Henries. It may also be
used for exact matching of
any two or more items.
Power for these kits is
provided by a power sup-
ply ($24.95) or each of the
units may be powered by
two nine-volt ‘“‘transistor-
radio-type’ batteries. |
chose the latter and regret-
ted it the second time |
wanted to use the RCL
bridge. The batteries were
dead; | had neglected to
turn the thing off! This
prompted me to devise a
very simple “power on” in-
dicator by adding a small

red LED to the front panel
just above the ‘‘Power
ON/OFF” switch. | drilled a
hole just large enough to
accommodate the LED and
wired it from ground to the
“ON"” side of the power
switch with a small current-
limiting resistor in series
with the positive lead. That
red glow is a sure reminder,
costs only a few pennies
and a few moments of
time, and consumes little
energy.

In these days of small-
sized equipment, | am not
impressed with the large
cabinet for these kits. They
all use the same type case,
but it does have a lot of
convenient storage space.
Don’t overlook the great
advantage of portability of
these units when battery
powered. Field days, emer-
gencies, vacations, or work
time on the mobile rig finds
these units perfect, rugged,
and portable. The kits
build easily; the instruc-
tions are about the most
extensive | have seen from
Heath, or anyone else for
that matter. They include
many illustrations, circuit
drawings (some greatly
enlarged), and a very ex-
plicit discussion of exactly
how the circuit works and
what it does when testing
parts. I



the Fesher Corp
TU-170 won't devour
your precious space.
Wired units are available
at §234.95. Zall or write
today for our free 1980

TU-170

$159.95 buys a terminal

unit kit with capabilities beyond
your expectations for the price. And

catalog of affordable kits, wired units and accessories.
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TWO REALLY
GREAT ANTENNAS

THE JOYSTICK VFA (Variable Freq Antenna) claims un

beaten scoring over commercal andior conventiona

antennae

® Simple, rapiderection ® Not only 3-band but CONTINUOUS
0.5 - 30Mhz..incl. BC & MARS @ Ormnidirectional ® Substan

tially Harmonic FREE ® 1.000.00C miles per watt, world
record! @ Poor QTH's enhanced! C_IFF DWELLERS DREAM
ANTENNA! @ QUOTE from RADID ZS (South Africa) A
remarkabie antenna with great possibilities. Its physical size
makes confined space operation agractical proposition

SYSTEM*¢A’ $110.00
150 W.P.E.P. &/or Receiving only

SYSTEM “J’ £130.00
500 W.P.E.P &/or Bmproved
Q Factor Reczive

UP-DATE FOR THE EIGHTIES
NEW JOYMASTER

You get all the JOYSTICK VFA top-notch y

the JOYMASTER BONUS of EAR™H INDEPENDENC

new systemn gives you TUNED ARTFICIAL EARTH radials on
ham bands 80 thru” 10. Now sna your fingers at 99% ot
QTH problems!

SYSTEM ‘JM1° $147.00
150 W.P.E.P. &/or Rezeiving only

SYSTEM ‘JM2° $162.00
500 W.P.E.P. &/orimproved
Q Factor Rezeive

JOYSTICK VFA OWNERS, update your system to
JM1/IM2 for $86.00 and $101.00, sespectively. Rush Master
charge/Visa no. or checkorreques FREE literature. All goods
assemble easily from the pack — t1en you have your REALLY
COMPACT ANTENNA SYSTEM. Matching ATU's. Air mail

cost incl

PARTRIDGE ELECTRONICSLTD
R 8, Partridge House,
G3CED Broadstairs, Ken-, England. G3VFA
Tel: 011 44 0848 62535

+ Reader Service—see page 210

US PATENT
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OUR NEW BANDPASS-
REJECT DUPLEXERS WITH
OUR EXCLUSIVE

BpBr CIRCUIT*

. . . provides superior perfor-
mance, especially at close
frequency spacing.

Models available for all Ham
bands. Special price for
Amateur Repeater Clubs

CALL OR WRITE FOR DETAILS:

WACOM PRODUCTS, INC.

P. O. Box 7127
Waco, Texas 76710
817/848-:4435 w19

Signalcrafters Presents
The Most Advanced
Automatic Computing

Power Meters,
In Amateur Radio!

MODELS 31 and 32*

Our portable Models 31 and 32 feature
the same state-of-the-art technology
thatis incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR “calibrate” controls
and switches! Signalcrafters’ custom
integrated circuit makes power and
SWR measurement a *handsoff” opera-
tion by automatically computing SWR
The resultis unparalleled accuracy and
ease of operation.

FEATURES:

® CUSTOM IC—Computes SWR from
the level sensed on the transmission
line independent of the power level
This analog computer operates over
a range of only one watt to the full
scale of the meter with unequaled
accuracy.

RUGGED TAUT-BAND METERS—
Provide accuracy and readability
that must be seen to be appreciated

HEAVY DUTY CABINETS—Hand-
some heavy duty metal cabinets
complement virtually every trans-
ceiver on the market today.

TWO MODES—PEAK OR AVER-
AGE—The amateur may choose be-
tween either peak or average power
readings.

POWER REQUIREMENTS—Due to
the advanced low current design,
battery life is truly outstanding, mak-
ing this meter a natural for portable
or field day operation. Uses standard
9 volt battery or 120V AC with op-
tional AC adaptor.

ATTRACTIVE
AFFORDABLE PRICING
*Model 31A (0 to 200w)
31B (0 to 20w)
only $149.00
Model 32A (0 to 200w, O to 2000w)
32B (0 to 20w,

only $169.00

SIGNALCRAFTERS, INC.
5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-6565; TELEX 42-4171

v 66

All Signalcratters products are designed. engineered
and produced in the U.S A Prices include shipping to all
U.S.A VISA and Master Charge accepted Kansas Resi
dents please add 3% percent

73 Magazine ¢ June, 1980 47



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

I n mythology, the Phoenix
was a great bird from
which, upon its death, was
born a new Phoenix. How
many times have you
wished you could do that
with electronic equipment?
This article describes just
such a transformation
There can be little doubt
that one of the most

The Phoenix Fix

— an alarming analog-to-digital conversion
for out-of-time clock-radios

widely-owned pieces of
consumer electronics is the
clock-radio. Almost every-
body has one, and many
have several. Certainly one
of the most common types
of clock movements is the
“flipping card” display, as
in the pictured Sony
Digimatic. in this clock, a
cylinder turns and sequen-

g

{
o

The front of the clock-radio before modification.

An open view of the clock-radio before modification.
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tially exposes cards with
the digits printed on them
to display the time. After a
while, however, the move-
ment becomes erratic as
the motor seizes, and it
eventually stops. Sug-
gestions for re-starting a
stuck clock abound, from
spraying the gears with
silicone to popping it in the
oven. This article describes
a better way

The MAT001-A digital
clock module has become
available lately trom sev-
eral suppliers and is reg
ularly featured in their ad-
vertisements. lor around
$10, this module has all the
features one could want in
a clock-radio (time, sleep-
radio, snooze-alarm, etc.) in
a tiny package With just a
little work, this module,
transformer and all, will fit
easily into the space vacat-

ed by the old tlipping card
display

Fig. 1 diagrams the con-
nections to the module.
Note the rather unusual
voltage requirements,
rather neatly supplied by
the special transformer
available from the dealers.
Note also that the alarm
output is not a tone, but a
positive voltage intended
to activate an external
signaling device or tone
generator. The LED dis-
play at1.22cm(0.5inch)is
quite readable, and no RFI
is generated since direct
drive rather than multiplex
circuitry is employed. This
eases the marriage with a
radio.

The actual conversion is
relatively straightforward
After removing the radio
from its case, identify the
microswitch connected to

The old and the new side-by-side.
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Fig. 1. MA1001-A connections. Use wire jumper at pin 6
location (*] for full brightness of LEDs, or a resistor and
switch for variable brightness.
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Fig. 2. Connecting MAT001-A to existing radio.

the Sleep lever. The con- alarm set-wheel Decide on

GREGORY ELECTRONICS

The FM Used
Equipment People.

BENCH
TESTED

MX-300 Rapid 1 Hour Charge

NLN8834B (60-5201 E01) 3 1 500
Medium Capacity...

NLN8835B (60 -5201 E02) 00

High Capacit 320

HT-220 Omm-Housmg Rapid Charge $1 00

NLN6900ASPO1 (60-5742E01)..

&2 GREGORY ELECTRONICS CORP.

251 Rt. 46, Saddle Brook, N.J. 07662

VISA Phone: (201) 489-9000

tacts of this switch, when
closed, enable the radio. If
there is a separate manual
radio switch, leave it
alone! It will still work
when the conversion is
completed

Put a tag on the enable
line, remove the entire
clock movement from the
case, and discard it.
Position the MA1001-A
behind the panel opening.
It was necessary to enlarge
the opening in the pro-
totype by removing a par-
tition between the old
display opening and the
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A front view of the

a location for the six re-
quired switches and
transformer. In the pro-
totype, the two control
switches (Fast and Slow)
were mounted underneath
to prevent accidental use,
and the Sleep, Snooze, and
Seconds push-buttons were
mounted on the top. The
old Alarm/Radio switch ex-
isting on the chassis was
used to enable the alarm
mode.

Interfacing between the
clock module and the
radio is diagrammed in Fig.
2. With this arrangement,
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MA1001-A module.

either activation of the
Sleep mode or Alarm out-
put will enable the radio. If
untimed radio activation is
desired, the original
manual switch retains con-
trol.

A great deal of informa-
ti