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Shown with accessory touch tone pad

This amazing pocket sized radio represents the
year’s biggest breakthrough in 2-meter com-
munications. Other units that are larger, heavier
and are similarly priced can offer only 6 channels.
The SYNCOM'S price includes the battery pack,
charger, and a telescoping antenna. But, far more
important is the 800 channels offered by the S1.

The optional touch tone pad shown in the

illustration adds greatly to its convenience and
we have available a 30 watt solid state pcwer
amplifier designed to give the SYNCOM S$-1 the
flexibility of operating as a mobile and base

station as well.

11240 W.Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801

Butler, Missouri 64730

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

hannels
the palm

of your
hand

presents the

channel hand held
transceiver

SPECIFICATIONS
Frequency Coverage:
Channel Spacing
Power Requiremenis
Current Drain
Batteries

Antenna Impedance
Dimensions

144 10 148 MHz

Every 5 KHz

9.6 VDC

17 ma-standby 400 ma - transmit

Ni-cad battery pack included

50 ohms

40 mmx 62 mmx 165 mm {1.6“x 2.5”x6.5")
RF Output Better than 1.5 watts

Sensitivity Better than .§ microvolis

SUPPLIED ACCESSORIES

Telescoping whip antenna, ni-cad battery pack, charger

OPTIONAL ACCESSORIES

Touch tone pad, tone burst generator. CTCSS chips. Rubber flex antenna
Price $349.00 (or with touch tone pad ... $399.00)

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

Call or write for full information.

Henry fatlo

Prices subject 10 change withput nofice

714/712-9200
816/679-3127



THE SWITCH IS ON!

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

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

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

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

— NOW SWITCHABLE —

MARK II: = 1 & 25 watts
MARK IV: == 1 & 4.0 watts

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

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

SPECIFICATIONS

* Range: 144-148 MHz
e 6 Channel Operation
¢ Individual Trimmers on TX and RX Xtals
® Rugged Lexan® outer case
e Current Drain: RX 15 mA
TX - Mark H: 500 mA
TX - Mark IV: 90C mA
¢ 12 KHz Ceramic Filter and 10.7 Menolithic Filter
included.
* 10.7 MHz and 455 IKz IF
* Spurious and Harmonics: more than 50 dB
below carrier
¢ BNC Antenna Connector
® 3 Microvolt Sensitivity for 20 dB Quieting
* Uses special rechargeable Ni-Cad Battery
Pack
o Rubber Duck and one pair Xtals 52/62
included
* Weight: 19 oz. including
batteries
e Sjze: 6" x 1.770"" x 2.440"
® Popular accessories avaijable:
Wall Charger, Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tane™ Pad.

The small compact size battery pack makes it possible to
carry one or more extra packs in your pocket for super ex-
tended operation time. No more worry about loose cells
shorting out in your pocket, and the economical price
makes the extra packs a must.
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Conveniently located on top
of the radio are the controls
for volume, squelch, access-
ory speaker mike connec-
tor, 6 chiannel switch,

BNC antenna connector

and LED battery

condition

indicator.

Iflustrated is Wilson’s BC-2 Desk Tap Battery Charger
shown charging the Mark Series Unit
or the BC-4 Battery Pack only.

Optio~al Touch Tone™ Pad available

Consumer Products Division

Electronics Corp.

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

To obtain compiete specifications

on the Mark Il and Mark |V along with
Wilson”s other fine products, see your local
dealer or write for our Free Amateur Buyer's Guide.

Prices and specifications sutnect te change without notice

v W2 1” Reader Service—see page 323
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NEVER 5SAY DIE

editorial by Wayne Green

WARC DOOM AND GLOOM

Well, here we are with all
sorts of exciting things going
on technically in amateur radio,
and Wayne Green is preaching
doom. One day I'm up on a
mountain working with Chuck
WA1KPS to make some record-
breaking contacts on 10.5 GHz
and a couple days later I'm talk-
ing to a group of hams at an
ARRL convention about the
possible loss of most or all of
our ham bands.

With the coming microcom-
puter explosion in amateur
radio, the development of
packet radio transmissions,
the development of practical
double sideband systems, and
a host of other exciting
technical developments, it's
obvious that technically things
have never looked better.

With the coming Interna-
tional Telecommunications
Union (ITU) conference at
Geneva next October, never
have things looked worse for
the allocation of ham bands. |
hope, even more than you, that |
am just a worrywart ... and it
may turn out that my worries
are needless.

Having been one of the of-
ficial U.S. delegates to the 1959
ITU conference (the last full
conference), | am quite aware
of the pressures on amateur
radio allocations at that time.
We held our frequencies only
because of a miracle. No such
miracle seems possible next
time.

After a visit to 20 countries in
Africa and Asia, | wrote an
editorial in 73 outlining what |
had found. That was in 1966,
and | found that few countries
had any real use for amateur
radio or any understanding of
the value of the hobby to their
country. Many were so upset
over even the concept of third-
party traffic that they were

unable to evaluate amateur
radio reasonably.

After talking with amateurs
in these countries, | came up
with a proposal that amateur
radio societies around the
world try to encourage emerg-
ing nations to encourage the
use of amateur radio as a way
to develop the technicians and
engineers so badly needed in
small countries. Nothing what-
ever came of this until | sold His
Majesty King Hussein on the
concept in 1970 and he im-
plemented it immediately.

In 1971, the ARRL went to the
ITU to try to hold on to our ham
satellite frequency allocations.
There, according to the report
in QST, they found that the ma-
jority of the countries of the
world were opposed to amateur
radio and they lost every ham
satellite microwave allocation
we had ... some 237,000 MHz
of them. Down the tubes went
any hope for worldwide ham
communications via satellite
other than on the smallest
scale.

Once it became clear to me
that there was no way that |
could get the ARRL or IARU to
approach the countries which
would in all probability shoot
down our allocations at WARC,
| tried first with some editorials
in 73 to encourage business-
men who were amateurs to car-
ry the ball. Nothing happened.

The only hope that | could
see left was to get a group of
the people who had the most to
lose financially, the ham in-
dustry, to take some action.
When the FCC actions on linear
amplifiers got so ridiculous
that something really had to be
done, the ham manufacturers
did start trying to form an
association. They tried to
cooperate with the ARRL, but
found themselves undercut
and sabotaged at every turn by

a League in fear of any
organization other than the
ARRL.

Had it not been for the ARRL
refusing to cooperate with
ARMA, the manufacturer's
association, we might not have
lost the linear amplifier battle
with the FCC. The fact was that
amateur radio put on a disor-
ganized response, while EIA
had its act together and clob-
bered us. A large part of the
disorganization was directly
due to the League counsel and
its weakening of the ARMA im-
pact. The ARRL testimony was
one of the most inept perfor-
mances | have ever seen and
was so bad the FCC Commis-
sioners were laughing over it.

Yes, I've been an ARRL mem-
ber for over 40 years, but | still
get annoyed at the pitiful
leadership amateur radio has
to suffer. The ‘“leaders” are
third-rate bureaucrats without
a hope of achieving second
rate. They are protected by a
group of directors who, for the
most part, are afraid to offend
the bureaucrats.

The ARRL likes to pose as a
democracy, but they are much
more like a dictatorship. Think
about it. Members don’t get to
vote for the officers at all, only
the directors ... just like in
Russia. The directors (polit-
buro) vote for the officers. A
dictatorship is a one-party
system, just like the ARRL. Why
is there only one party?
Because the dictatorship de-
stroys any possible chal-
lengers. The ARRL has had a
lony history of doing whatever
it takes to keep any other
organizations from gaining
strength. Their latest coups
have been their jobs on the
QCWA and ARMA.

How did they get at ARMA?

Continued on page 112

73 Magazine is publlshod monthly by 73, Inc., Peterborough NH 03458, Subacnptbn rates in the U.S. and Canada are $18 for one year, and $36 for

three years. Outslde
Publication No.

U.S. and Canada, write for rates.
20. Phone: 603-924-3873. Entire contents copyri
DRESS CHANGE NOTIF!CATION Microfilm edition—University

d class pos

B o e TG e
ht 19 by73 lnc INCLUDE OLD ADDRESS AND ZIP CODE
icrofilm, Ann Arbor M1 48106.

NH 03458 and at additional mailing offices.
ITH AD-



The evolution of the MLA

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

A promise kept.

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

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

Tested and proven.

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

Convinced? Isn’tit time you owned the amplifier that powered
Clipperton and thousands upon thousands of radio stations
throughout the world?

MLA-2500 B $899.50.

Denlion, osees v
Twinsburg, Ohio 44087

Radio Co..Inc. (216)425-3173
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WINTER *78/79 PRODUCT LINE
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AT-200

The AT-200 is an antenna
tuner, butit's also much more.
It’s an antenna switch, an
SWR bridge and an in-line
wattmeter. The AT-200 re-
duces the clutter and increases
the operating efficiency of your

SP-520

station . . . and ata surprisingly
moderate price.

The SP-520 matching speaker
offers improved sound in a
handsome cabinet.

The DG-5 option gives you
your exact frequency, while

TS-520S : DG-5

transmitting and receiving, in
large easy to read digits by
mixing the carrier, VFO, and
heterodyne frequencies.

The VFO-520 remote VFO is
a perfect match for your TS-
520S and provides maximum

operating flexibility,

The TV-502S 2-meter trans-
verter produces 8 watts on
SSB and CW. It easily hooks
up to the TS-520 and TS-820
series transceivers, providing
an inexpensive method of get-
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.. pacesetter in amaleur radio

The TS-820S ... known worldwide as the Pacesetter. Amateur
Radio Operators universally respect its superb quality, proven
through thousands of hours of operating time under all environ-
mental conditions. The TS-820S has every feature any Amateur
could desire for operating enjoyment, on any band from 160

through all of 10 meters.
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VFO-820 TV-502S

You can always tell who's running a TS-
820S. Its superb quality stands out from
all the other rigs on the band ... and when
the QRM gets heavy, the TS-820S’s
adjustable RF speech processor, utilizing a
455-kHz circuit to provide quick-time-
constant compression, will get the message
through. RF negative feedback is applied
from the final to the driver to improve
linearity, and third-order products are at
least —35 dB. Harmonic spurious emis-
sions are less than —40 dB and other
spurs are less than —60 dB. RF input
power is 200 W PEP on SSB, 160 W DC
on CW, and 100 W DC on FSK. Receiver
sensitivity is better than 0.25 pV for 10
dB S/N. TheTS-820S is known for its
superb receiver selectivity, and its famous
IF shift easily eliminates heavy QRM.
That's why the TS-820S is the DXer's
choice.

See your local Authorized Kenwood Dealer
today.

TV-506 SM-220

The K-5990 and T-5997..
.. nouv Yoss thau 3,000

Kenwood developed the T-599D transmitter and R-599D
receiver for the most discriminating Amateur

The T-599D transceiver is solid-state with the exception
of only three tubes, has built-in power supply and full
It operates CW, LSB, USB and AM and, of
course, is a perfect match to the R-599D receiver

The R-599D is the most complete receiver ever offered. It
is entirely solid-state, superbly reliable and compact. It
covers the full Amateur band, 10 through 160 meters,
CW, LSB, USB, AM and FM
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Introducing the ultimate in receiver design
...the Kenwood R-820.

With more features than ever before available
in a ham-band receiver. This triple-conversion
(8.33 MHz, 455 kHz, and 50 kHz IFs) receiver,
covering all Amateur bands from 160 through
10 meters, as well as several shortwave
broadcast bands, features digital as well as
analog frequency readouts, notch filter, IF
shift, variable bandwidth tuning, sharp IF
tilters, noise alanker, stepped RF attenuator,
25 kHz calibrator, and many other features,
providing more operating conveniences than
any other ham-band receiver. The R-820
may be used in conjunction with the Ken-
wood TS-829 series transceiver, providing
full transceive frequency control.

TL-922A

e wmostversatile pair o lie ain

If you have never considered the advantages of operating
a receiver/transmitter combination . . . maybe you should
Because of the farger number of controls and dual VFOs
the combination offers flexibility impossible to duplicate
with a transceiver

Compare the specs of the R-599D and the T-599D with
any other brand. Remember, the R-599D is all solid-state
(and includes four filters). Your choice will obviously be
the Kenwood
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COMMUNICATION® RECEIVER

Additional features include: A monitor switch
which allows the user to hear h's own voice
when using associated transmitter. Either VFO
control or crystal control on foLr selectable
frequencies. Digital hold . . . locks counter and
display while VFO is tuned to another fre-
quency . . . facilitates return to ‘hold’" fre-
quency. RIT/notch control.. _ RIT allows
receiver to be tuned off frequency, while not
affecting transmit frequency when in trans-
ceive mode with TS-820S. Nctch control
tunes notch within |F passband for elimina-
ting interference. Interfering signal remains
notched even when IF shift is utilized. Built-in
crystal calibrator, settable to WWYV, provides
signal every 25 kHz. Noise blanker/level
control . . . for maximum reduction of noise
interference. A transceive/separate switch
enables receive VFO to control the receiver
and TS-820 (or TS-820S) frequency (or the
TS-820 VFO to control both), or, of course,
both can function independentiy
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...THE RADIO THAT REMEMBERS

Every feature ycu could possibly want in a
2-meter FM rig is avalitable now in the
Kenwood TR-76C0 and RM-76 Microprocessor
Controtl Unit

The new TR-7600 gives you...

¢ Full 4-MHz coverage (144.000-147.995 MHz)
on 2 meters « 800 channels « Dual concentric
knobs for fast frequency change (100-kHz and
10-kHz steps) « £-kHz offset switch « MHz
selector switch. .. for desired band (144, 145,
146, or 147 MHz) « Mode switch for operating
simplex or for switching the transmit

S-700SP
SP-70 VFO

frequency up or down 600 kHz for repeater
operation . ..or for switching the transmitter

to the frequency you have stored in the
TR-7600's memory (while the receiver remains
on the frequency you have selected with the
dual knobs) « Memory channel...with

simplex or repeater (plus or minus 600 kHz
transmitter offset) operation. « Digital
frequency display (large, bright, orange LEDs)
« UNLOCK indicator...an LED that indicates
transceiver protection when the frequency
selector switches are improperly positioned,
or the PLL has maifunctioned « 10 watts RF

...KENWOOD
OFFERS A
CHOICE

output (switchable to 1 watt low power)

« Noise-cancelling microphone « Compact
size (only 6-7/16 inches wide, 2-7/16 irches
high, and 9-3/16 inches deep)

The RM-76 Microprocessor Control

Unit provides more operating

features to the TR-7600 2-meter FM
tranceiver than found in any other rig!

With the RM-76 Microprocessor Control Unit
attached to your TR-7600, you can...

« Select any 2-meter frequency « Store
frequencies in six memories « Scan all memory
channels « Automatically scan up all
frequencies in 5-kHz steps » Manually scan up
or down in 5-kHz steps « Set lower and upper
scan frequency limits « Reset scan to 144 MHz
» Stop scan (with HOLD button) « Cancel scan
(for transmitting) « Automatically stop scan

on first busy or open channel « Opéerate on
MARS (143.95 MHz simplex only)  Select
repeater mode (simplex, plus transmit
frequency offset, minus offset, or any of six
memory transmit offsets) e Select transmit
offset (1 MHz/600 kHz)

The Microprocessor Control Unit’s display
indicates frequency (even while scanning) and
functions (such as autoscan, lower scan
frequency limit, upper scan limit, error,
and call channel).

Subject to FCC approva'

ons-
SQULLCH “F

-700S

Still the same fine, time proven rig. But now with
the simple addition of a plug-in crystal, the
TS-700SP will be able to utilize the new repeater

sub-band (144.5 to 145.5 MHz). Still features all of

the fine attributes of the TS-700S: A digital
frequency display, receiver pre-amp, VOX, semi-

break in, and CW sidetone. Of course, it's all mode,
and Kenwood

144-148 MHz, VFO controlled . ..
quality throughout.

Features: 4 MHz band coverage
(144 to 148 MHz) + Automatic
repeater offset capability on all FCC
authorized repeater subbands
including 144.5-145.5 MHz -
Simply dial receive frequency and
radio does the rest simplex, re-
peater, or reverse. Same features
on any of 11 crystal positions ¢
Transmit/Receive capability on 44
channels with 11 crystals » Oper-
ates all modes: SSB (upper and

lower), FM, AM and CW - Digital

readout with ""Kenwood Blue'
digits * Receiver pre-amp * Built-in
VOX ¢ Semi break-in on CW « CW
sidetone ¢ All solid-state * AC and
DC capability « 10 watts RF output
on SSB, FM, CW » 3 watts on AM
* 1 watt FM low-power switch *
0.25 pV for 10 dB (S+N)/N SSB/
CW sensitivity * 0.4 pV for 20 dB
quieting FM sensitivity
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2m FM TRANSCEIVER

The fully-synthesized TR-7400A 2-meter

FM transceiver operates on 800 channels

and features repeater offset over the
entire 144-148-MHz range, dual fre-
quency readout, six-digit display, and

subaudible tone encoder and decoder.

RF output is at least 25 watts!
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TR-7400A

R-7400A

The TR-7400A 2-meter FM transceiver
provides fully synthesized operation,
including 600-kHz repeater offsets,
over the entire 144-148-MHz range. It
can operate on any of 800 channels,
spaced 5 kHz apart. RF output is at
least 25 W, and typically 30 W. A low
power position produces 5-15 W (ad-
justable). Included is a dual frequency
readout with large six-digit LED dis-
play plus a dial readout. The sub-
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audible CTCSS signaling feature may
be used on transmit and recetve, or
transmit only. Optional tone-burst
modules are available. Receiver sen-
sitivity is better than 0.4 pV for 20
dB quieting. Large, high Q, helical
resonators minimize interference from
outside the band. A two-pole 10.7-
MHz monolithic crystal filter provides
excellent selectivity. Intermodulation
distortion is down more than 66 dB,
spurious rejection is better than — 60
dB, and image rejection is better
than —70 dB.

See your local Authorized Kenwood
Dealer today, for a demonstration of
the fantastic TR-7400A.
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Experience the excitement of 6
meters. The TS-600 all mode
transceiver lets you experience
the fun of 6 meter band openings
This 10 watt, solid state rig cov-
ers 50.0-54.0 MHz. The VFO
tunes the band in 1 MHz seg-
ments. It also has provisions for

fixed frequency operation on
NETS or to listen for beacons
State of the art features such as
an effective noise blanker and the
RIT (Receiver Incremental Tun-
ing) circuit make the TS-600
another Kenwood ‘‘Pacesetter’

TRIO-KENWOOD COMMUNICATIONS INC
1111 WEST WALNUT/COMPTON, CALIFORNIA



.. pacesetter in amateur radio

UNEAR

sTev— g OPERATE
»

L

LINEAR AMPLIFIER

Gure Your Azémaﬂ. etha muscle

L-922A

The Kenwood name has grown to represent the finest Ama-
teur Radio equipment available. The TL-922A linear amplifier
carries on that tradition. As a linear it gets your signal through
today’s crowded bands and provides the power to reach those
far away places with ease. And because it's Kenwood you
can count on its dependability. The TL-922A is FCC type ac-
cepted. It runs the full legal limit on all ham bands from
160-15 meters and is compatible with most amateur exciters.
Contact your nearest Authorized Kenwood Dealer for com-
plete specifications and the best deal.

§ KENWDOD

TL-B822A

&

WHY SHOULD THE TL-922A
BE PART OF YOUR
STATION? COMPARE
THESE FEATURES AND
SPECS...THE ANSWER
WILL BE OBVIOUS.

Instant heating filaments —
The 3-5002Z tubes require no
warm up period. Just turn it
aon and go!

Time delay fan circuit — Even
after you turn the TL-922A off,
the super quiet fan continues
to work for approximately 2
minutes to greatly extend tube
life

Adjustable ALC output volt-
age — Lets you tailor the ALC
voltage to your exciter.
Standby position — Provides
amplifier bypassing without
having to turn the AC power
off.

Two independent safety in-
terlocks — One disconnects

~ L
L= ? —2

AC line voltage and the second
shorts B+ to ground when
tripped.

Vernier plate control — For
smooth, easy tune-up.
Diecast side panels—includes
tunctional carrying handles for
easy transportation

Thermal protection of power
transformer — Ampilifier auto-
matically switches to standby
if power transformer tempera-
ture exceeds 145°F.

Tuned Input Circuit — Means
improved spurious character-
istics.

Line voltage selector — Easily
switched between 120 and
240 VAC

Multimeter — Reads high vol-
tage, relative output or grid
current (selectable).

Plate Current Meter — Separ-
ate meter allows continuous
monitoring of plate current.

For the bestiw wordd. &Aﬁumg_

R-30

Dependable operation, superior specifications and excellent
features make the R-300 an unexcelled value for the short-
wave listener. It offers full band coverage with a frequency
range of 170 kHz to 30.0 MHz « Receives AM, SSB and CW
* Features large, easy to read drum dials with fast smooth
dial action ¢« Band spread is calibrated for the 10 foreign
broadcast bands, easily tuned with the use of a built-in 500
kHz calibrator ¢+ Automatic noise limiter « 3-way power sup-
ply system (AC/Batteries/External DC) . . .take it anyplace *
Automatically switches to battery power in the event of AC
power failure.
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Fine W that leom in every
well equipped station

4
HF LINES 8S-8.. ... . SM-220 pan display for TS-820 Series  RM-76.... Remote Controiter for TR-7600 with
820 Series BET5; SM-220 pan display for TS-520 Series six memories, scanning
TS-820S...TS-820 with Digital Installed AT-200. ... 200-W antenna tuner, SWR/power TR-8300...70 CM FM Transceiver (450 MHz}
7S-820....160-10 m Deluxe Transceiver meter, switch TV-506. ... 6-m Transverter for 520/820/599
Vg'ggg B g:“l AM filter for R-280 DS-1A.. ... DC-DC Converter for 520/820 Series Series
YG- _ 0-Hz CW filter for R-820 TV-602S. .. 2-m Transverter for 520/820/599
YG-455CN. 250-Hz CW filter for R-820 SHORT WAVE LISTENING Series
DG-1...... Digital Frequency Display for TS-820 R-300 General Coverage SWL Reveiver
VFO-820.. Deluxe Remote VFO for TS-820/820S POPULAR STATION ACCESSORIES
SP-820. .. . External speaker with audio filters VHF LINES HS-4 .. .. Headphone Set
CW-820. .. 500 Hz CW Filter for TS-820/820S 15-600....6 m All Mode Transcelver MC-30S . .. low-impedance mobile noise-cancelling
520 Series TS-700SP. 2 m All Mode Digital Transceiver microphone
7S-520S. ..160-10 m Transceiver VFO-70CS. Remote VFO for TS-700S MC-35S. .. high-impedance mobile noise-cancelling
DG5...... Digital Frequency Display for TS-520 SP-70..... Matching Speaker for TS-600/700 microphone
Series Series MC-50. ... Desk Microphone
VFO-520. . .Remote VFO for TS-620 and T5-5208  YOX-3..... VOX for TS-600/700A ; PS26 2, e Power Supply for TR-8300
SP-520. .. . External Speaker for 520/820 Series USRS 2 i S s B 5 SVIEIRSE . 3~ Power Supply for TR-7400A
I LR ey Te O/ s il g .gnr:; ;r\:n:r:r:scenver bbbk et il Trio-Kenwood stocks a complete line of replacement
DK-520. Digital Adaptor Kit for TS-520 Bors)Badessories; And manuslionall
B0 | RIS S Rt s s oat |
- I m >oh ate neceiver .
T-599D. .. 80-10 m Matching Transmitter Bt
S-699. .. .. External Speaker for 599D Series Description Model # For use with
CC-29A... 2-meter Converter for R-599D Repeater Subband Kit RSK-7 TS-700A/S
CC-69A ... 6-meter Converter for R-699D $t1|bber ﬂelicva\:h/_\ntxn?a $9Ab10082 . ;2%%882
3 elescopin I ntenna - | -
MG OACHE SIS HIS900 Ni-Cad Batiery Pack (sef)  PB-15 TR-2200A
HF ACCESSORIES 4 Pin Mic. Connector E07-0403-05 All Models
TL-922A...160-15 m kilowatt linear amplifier ?ctiveBF"wrhslszms gee gerV§ce manua: TTg-;gggAm =T
. . one Burst odules ee dervice anual P, it -
SM-220. .. Station monitor, 10-MHz scope AC Cables Specify Model All Models
DC Cables Specifty Model All Models

The MC-50 dynamic microphone has been
designed expressly for amateur radio operation

The Kenwood HS-4 headphone set adds as a splendid addition to any Kenwood shack.
Y \ versatility to any Kenwood station. For Cqmplete with PTT and LOCK switches, and a
‘Q B 5 w» extended periods of wear, the HS-4 is comfort- microphone plug for instant hook-up to any
‘.—’ ably padded and is completely adjustable. The Kenwood rig. Easily converted to high or low

frequency response of the HS-4 is tailored impedance. (600 or 50k ohm}.
specifically for amateur communication use.

(300 to 3000 Hz, 8 ohms).

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



QUASI PRIMA DONNA

Once, as an untutored, not-
yet-jaded youth of 15, | had the
temerity to write the editor of
QST suggesting that the ARRL
lend “‘Gil”’ to the Government of
India, where his wretched 'l
yo-yos doing all the li'l no-nos
could be used to far greater ad-
vantage on birth control prop-
aganda posters.

The resulting correspon-
dence has been long mis-
placed, but be assured, all hell
broke loose; as | saw it in 1955,
anyway.

Now | freely confess to being
a nostalgia freak and, in hind-
sight, some “Gil” illustrations
are their own reward. it was in
September of this year, how-
ever, that | found that the gates
of hell can still be flung open on
command, and while they
couldn’t really do much to a kid
of 15, it will really amaze you
what can be done to a married,
professional fellow of 38.

Right now, you're probably
wondering what this has to do
with the price of opium In
Macao. Stay with me and | shall
enlighten you.

When Wayne Green was the
editor of CQ | thought it was the
neatest and funniest magazine
in the world. (I was a very ar-
cane kid.) After joining the
Navy in 1957, suffering through
ET school at Treasure Island (in
the winter), and being assigned
to the fleet, | looked forward to
my CQs every bit as much as
letters from my steamy girl
friend. Now | realize this
sounds bizarre on the face of it,
but if you are fortunate enough
to know an old-time ham with a
storeroom full of old radio
magazines, be prepared to see
some ham cartoons worthy of
the name. It’s been years since
a sample of this genre has
brought much more than a
“yeechh” out of me. It also
goes without saying that his
“jack-em-up’ editorials were
about the same, but somehow
not so pessimistic, and far
more entertaining. But we all
march to the clock and that,
really, is the whole point of
what I'm trying to get to.

How emotional have | got-
ten? Well, I've gotten so emo-
tional that | shot off a hot
telegram to Mr. Richard Bald-
win W1RU, using not one of the
seven dirty words, but express-
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ing my feeling strongly.

Please be advised that such
a course is not for the faint-
hearted, but the only fair com-
parison between me and the
late Arnold Stang is glasses.

To get Mr. Baldwin’s atten-
tion (i.e., to let him know | did
not survive by scouring alleys
for unbroken pop bottles), |
mentioned my company’s
name and the position | oc-
cupy. This was a mistake
—whether mine or his is not yet
clear.

| am not a member of the
ARRL anymore, which is
wrong, | suppose, because it
puts me somewhat in the posi-
tion of a rock thrower.

The reason I'm not is simply
because theillusion of a retard-
ed bear cub swatting incom-
petently at a newly found ap-
pendage is quite torturous.
Allow me to digress.

Iam employed by a hallowed,
old-line radio company
(okay—the first 3 letters of
which is the same as hallowed,
and deservedly; that's as far as
| go) that receives gratis copies
of all the ham and related
monthlies.

To thine own self be true. |
read these on breaks and at
lunch—I guess I'll never grow
up—and have become some-
what emotional about WARC
'79.

| wanted to get his attention
to possibly start a dialogue or,
more to the point, to do his
damn job instead of being
some sort of quasi prima donna
fiddling while our frequencies
burn.

What happened was totally
unexpected. The League Pooh-
bah is not a Pooh-Bear, he is a
Nixonian treasure, and | now
have the questionable distinc-
tion of being on Richard’s
enemies list, with a vengeance.

A. On Saturday, September
16, | got a personally-dictated
letter from W1RU telling me he
‘‘does not respond to corre-
spondence personally calling
him a son of a bitch” —which
was not really true. Hang on.
The telegram will be printed,
regardless of the accuracy or
inaccuracy of the statement. (I
know the concept here is tor-
turous.) This was the first non-
response.

B. 1 was greeted at noon, on
Monday, September 18, with a
Xerox copy of a letter guaran-
teed to catch fire when ex-

posed to light, written by W1RU
to the President of my com-
pany, the text of which | cannot
relate verbatim, presented by
my boss.

W1RU pulled out all the
stops to get me fired in the
sleaziest, most innuendo-pep-
pered misuse of personal
power | have ever had the mis-
fortune to read. The very inac-
curacy and overkill of the at-
tempt, in our times of universal
free-ha-ha, literally saved me. |
am truly fortunate to work for
some fine, decent human be-
ings. This was the second non-
response.

I guess this is where | should
say that, gee, it's only a hobby,
folks. But it's much more than
that. I've been caught up in the
mystique and adventure of ham
radio like few others. | per-
sonally feel that the Arablan
nights | have spent over the
warm smell of communications
equipment, listening to and
talking with people the world
over, and looking out of my win-
dow at the starry early-morning
sky, have shaped my personali-
ty. | truly don’t know what |
would have done in the 1800s—
my great-great uncle was a
renowned gunfighter (Will
Stokes), but | don't think that
would have been my calling.
It’s just lucky to be here today,
with the apparatus existent to
fly your fancies according to
your innermost, gut-wrenching
needs.

Now, to that telegram. Being
worked up over losing all this to
a bunch of people who don't
even have the wherewithal to
utilize it, | said:

If Wayne Green's September

editorial is even 10% correct, you

SOBs should be dismembered and
thrown to a pack of wild dogs.

Terry Staudt WOWUZ
Company Title

This is a good old Colorado
saying used sparingly to ex-
press true disgust. There is
also some humor there that
evidently loses itself when put
in print, especially to plastic
people of the job set.

| sincerely hope, as does Lew
McCoy, Wayne, and Johnny
Johnson, that the ARRL gets its
act together in time to properly
present our incomparably-just
cause.

Terry Staudt WOWUZ
Ft. Worth TX

TAKE A LICKING?

Many of my friends are
“wheels” in CCIR, URSI, IEEE,
etc. Just two weeks ago there
was an international meeting
of URSI (Intl Sci Radio Union) in
Helsinki. One of my old college
buddies is a commission chair-
man (in charge of matters re-
lating to radio noise, man-made
and natural). He told me, in

passing, that he's afraid the
hams are going to take a licking
at WARC—something similar
to what Wayne has been
writing about. This friend of
mine had recently talked to
Dick Kirby. In fact, he had put
together a panel wherein Kirby
and several other spectrum
managers talked. Also, my
friend last year edited an entire
|EEE volume on spectrum man-
agement, including articles on
WARC.

Well, | happened to tele-
phone the ARRL the next day
and asked to speak to the guy
in charge of WARC relations. It
turned out to be Bruce John-
son, whom | don’t know. Any-
way, Johnson assured me
that my friend (who’s worked as
a radio engineer for Stanford
Research Institute for 20 years
... and has had very close con-
tact with CCIR, etc.) is all
wrong.

Also, Johnson had never
heard of URSI! He wasn’t sure
he’d heard of the IEEE Spec-
trum Management group. The
ARRL had turned down Stan-
ford Research Institute’s pro-
posal to do a study for the
ARRL which could also be used
by third-world countries to sup-
port ham needs in the HF and
VHF spectra.

Johnson was also sure that
anything that goes on at inter-
national meetings such as
URS! can’'t affect WARC since
all countries have already
decided on their plans. (This is
B.S., since many third-world
countries are in limbo.)

In any case, the message |
got was that the ARRL is all set.
They know all that's worth
knowing, and guys like me, who
worked for the National Bureau
of Standards CRPL back when
Johnson was in grammar
school, are to be tolerated but
not listened to.

By the way, W1FYM just told
me that Bruce Johnson had
promised to join us for our 1978
Field Day QRP-computerized
operation. Two days before
Field Day, W1FYM asked about
Johnson and somebody at the
ARRL told him, “Oh, Johnson’s
not going with you guys. He
had the chance to go to Penn-
sylvania and work Field Day
with some real big shots...”
Johnson didn’'t even bother to
tell us.

Plus g2 change. ..

C. Stewart Gillmor W1FK
Higganum CT

SRRL?

I'll preface the following with
the fact that | have been a
member of the ARRL for most
of my 22+ years as a ham.
Have you heard about the
latest attempt to set up a dic-
tatorship by the Board of Direc-



tors of the League? It was bad
enough when they stripped
Mary W7QGP of the right to run
as Washington SCM. Now they
have taken on the entire
League membership of the
Northwestern Division: Alaska,
Idaho, Montana, Oregon, and
Washington.

In case you did not hear
about the latest news from
Newington, here goes: Mary
was to run against the incum-
bent, Bob Thurston W7PGY, for
Director. It seems that the Ex-
ecutive Committee decided
against allowing the members
of the Division to democratical-
ly decide who is the better can-
didate. Instead, they ‘post-
poned” the election and gave
WT7PGY the position until after
the election is “decided.” The
election has been postponed
until the current litigation be-
tween Mary and the League is
completed. If that litigation
takes another two years, then
Bob Thurston will have been
the appointed Director for his
entire term of office!

| wrote to Dick Baldwin, but
do not expect any answer, un-
less it is a form letter. | will not
resign from the ARRL, as they
may not be doing much, but a
little is better than nothing with
WARC coming up next year.
Anyway, to paraphrase the let-
ter to W1RU, “Welcome to the
Soviet Radio Relay League!”

Keep up the fight. We need
some voices in the wilderness
against the fuddy-duddies in
Newington, and you do a better
job than Cowan does in CQ. Oh
yes, Wayne. ‘‘Looking West” is
a good column, but contrary to
what Californians believe,
there is a lot more to the west
coast than 6 Land!

Joerry Ostrer W7EMX
Vancouver WA

ROSE-COLORED GLASSES

| just finished reading a letter
to you from Carl Manion
w4BDC in the September, 1978,
issue of 73. In his letter, Mr.
Manion was highly critical of
your stand against some ARRL
policies, and of similar policies
of the other ham magazines.

| have been reading all of the
“big four” ham rags (except
CQ) now for twenty years, or
since the first issue of each
respective magazine, and |
want you to know that this Ken-
tuckian totally agrees with your
opinions and especially with
your right to express them.
Perhaps the reason QST, et al,
remains silent in respect to
Wayne Green and 73 is the old
“let's ignore him and maybe
he’'ll go away” theory. Or then,
again, maybe it's because they
know they have no defense
against the truth.

| applaud you and your staff

for being the /eader in ham
magazines. There's no doubt
about it ... 73 is way out in
front. Please don't stop keep-
ing us informed of the truth,
even when it sometimes hurts.
In closing, let me say that |
am sure that for each renewal
you don't receive from people
in Mr. Manion’s league, you will
get three or four from those
who welcome the truth and
don't see ham radio as a
wonderful hobby through a pair

of rose-colored glasses.
Michael W. Babb N4PF
Louisville KY

ENEMIES NOT NEEDED

Jam 10 GHz police radar? If
we lose this band, you will
receive a bill for my two Gunn-
plexers. With friends like you,
amateur radio doesn't need
enemies. Just because some-
one writes an article doesn't
mean you have to print it.

Steve Noll WAGEJO
Ventura CA

REALLY WEIRD

This reader has held a Class
A (Advanced class) ticket since
June of 1939 and therefore
qualifies as something of an
old-timer.

You are correct in that the
ARRL has made some mis-
takes. The first was in not bat-
tling the FCC (if necessary) to
the end when the Class A sub-
bands were opened to all
General class tickets. This
problem was remedied when
‘‘incentive’” licensing was
restored, even though this ham
lost some privileges until this
year when he finally went up for
Extra class and upgraded. The
other mistake was in not doing
everything to prevent amateur
licenses which omitted the 13
wpm code test.

There are certainly many ex-
cellent technical men with
Technician class licenses, but
that is not the point. The reader
whose letter appeared in your
Letters column a few issues
ago stating that the code bands
will eventually be opened wide
to phone simply is too much of
a ‘“‘young squirt’” to know the
score. No matter how much ad-
vancement is made in the art,
as the number of hams in-
crease and, hence, increase the
QRM, the ham bands will even-
tually become like the CB chan-
nels are today. That is the day
this ham will tear up his
license. Even the opening of all
CW subbands would not pre-
vent this. Developing 13 wpm or
more in CW is not that difficult,
and, once a ham reaches it,
most enjoy CW contacts im-
mensely. When the QRM be-

comes completely unbearable
at some time in the future, the
logical move would be to nar-
row down the phone bands and
increase the CW spectrum
such as we had when the entire
40 meter band was CW only. In
this way, ham radio will con-
tinue successfully—especially
with the terrific new CW filters
on the market.

Wayne, despite the mistakes
of the ARRL, some of your
counter-proposals are really
weird! Not all, but some. Lay
off the ARRL, but continue your
suggestions, if you desire.

John B. Broughton AD4l
Charleston SC

SEMANTICS

The recent article, “New Life
for Double Sideband?’’, de-
serves some comment. This ar-
ticle was in the August, 1978,
issue of 73.

First of all, the author is
engaging in semantic exer-
cises when he says that the car-
rier of an AM signal is not
changed by the modulating
process. It is true, of course,
that mathematical analysis
and a spectrum analyzer will
show that the carrier is un-
changed when modulation oc-
curs. Nevertheless, examina-
tion of the modulated wave on
an oscilloscope clearly shows
that the amplitude of the out-
put wave does vary with the
audio input. Whether or not you
call that the carrier or not is up
to the reader, but amplitude
variation of the output certainly
does occur. Similarly, in FM,
the frequency of the output
wave certainly varies, while the
actual carrier frequency itself
remains constant, and varies in
amplitude. Again, the whole
thing depends upon the defini-
tion of certain terms. In my
view, the original 1976 article
by K110 on this subject created
more confusion than it cleared
up.

Similar semantic problems
occur in the author’s discus-
sion about the detection of
DSB. Most authors of texts in
communications theory use
the terms ‘‘synchronous, prod-
uct, and coherent’ to mean the
same thing in describing detec-
tors. Also, the author of the arti-
clein question says that a prod-
uct detector only works with
SSB. This just isn't true. Both
theory and practice prove that a
good product detector works
well on AM, and | have used my
product detector for years to
pick up AM. Actually, a good
product detector will dig AM
out of the noise when a regular
envelope detector won't do the
job. Also, a simple product
detector will work on DSB, and
most authorities agree that
understandable speech will

come out of such a detector
even if the inserted carrier is as
much as 30 Hz away from the
proper value. Actually, the car-
rier can be derived from a DSB
signal by a process of squaring,
filtering and frequency divi-
sion, without use of the PLL,
although the PLL is probably
the best method.

In another word error, the
author says that an AM detec-
tor is nothing but a mixer. This
is wrong, since to mix some-
thing you need at least two in-
puts, and an ordinary AM detec-
tor has only one input. Here
again, the meaning of words is
involved.

At least five stereo AM
systems have been proposed,
each with its own advantages
and disadvantages. Whether or
not these will prove to be suc-
cessful depends on many
economic and technical fac-
tors, as the author points out.

James N. Thurston W4PPB
Clemson SC

COMMUNICASTING

Just as early experimental
work performed by amateur
radio operators evolved into the
broadcasting industry, so, too,
may a new service evolve called
“communicasting.” Based on
experience from amateur radio
repeater operation, a petition
was filed in January, 1977, by
WA2RPC of the Center for Ad-
vanced Study in Education of
the Graduate School of CUNY
with W2KPQ for a new “Com-
munity Educational Radio Fixed
Service” (RM-2846). This service
would employ the communi-
casting concept.

Communicasting utilizes a
low-power community repeater
station which can transmit
audio and video signals a
distance of thirty miles or more
from a high antenna. Signals
can input the repeater from
many parts of the community
and the output can be transmit-
ted on an unused UHF TV chan-
nel for anyone to receive. The
petitioners and others filing
comments had additionally re-
quested that these low-power
facilities be exempted from
conforming to rigid broadcast
standards in order to minimize
costs.

In a recent “Memorandum
Opinion and Order” on RM-
2846, the FCC praised the com-
municasting concept and
made it part of a broad “Inquiry
into the Future Role of Low-
Power Television Broadcasting
and Television Translators in
the National Telecommunica-
tions System’ (Notice of In-
quiry in BC Docket No. 78-253).
The FCC stated that, “The peti-
tion and comments by others

Continued on page 102
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RTTY Loop

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

How did the old song go,
“Letters, we get letters...”?
Well, so do |, and this month I'il
dip into the mailbag and see
what kind of items are brought
forth.

Chris Sheridan, of Yonkers,
New York, sends along a tape
and notes that the printing on
the tape shifts from letters to
figures, but that the transmitted
print appears correct. In order
to diagnose this problem, you
must be able to read the perfo-
rations directly on the punched
tape. Teletype® has been nice
and standardized the format in
which the tape Is punched.
Looking at the tape from the
top, perforations are for bit 1,
bit 2, sprocket, bit 3, bit 4, and
bit 5. Furthermore, typing reper-
forators put the typed character
six places behind the punched
representation. Looking at the
tape that was sent (I'm sorry
that there is no way to repro-
duce it for publication), the
printing reads: “WEL 8:-))3?".6".
Looking at the perforations,
one sees that what should have
been the second ‘L' of
“WELL,” 01001 binary, has
been changed to 11011, pre-
sumably by a noise pulse. This
is the code for FIGURES and
was responsible for the shift in
case on the tape. | assume that
your page printer is equipped
with the “downshift on space”
feature that returns the car-
riage to LETTERS after a space.
Thus, the space after the
“WEL"” would have returned
printing to the normal mode.

Chris also asks three ques-
tions echoed by many other
hams, with details only slightly
changed. He wants to know:

1. Do you recommend the
Kenwood (he has the TS-520) or,
to you, which is the best re-
ceiver/transmitter to use for
RTTY?

2. Is the HAL ST-5 good, or
should | try for a better unit?

3. Do you have any recom-
mendations for a linear?

Being of a conservative and
frugal nature, the answer to

your first question, to me at
least, is obvious. If you have a
station that works on SSB or
CW and you can get iton RTTY,
use it! There probably is no
“best” RTTY rig any more than
there is a “best” SSB rig or
“best’ two meter FM transceiv-
er. |If there were one clearly su-
perior rig, it would quickly
eclipse all others on the market.
The presence of variety pro-
vides for an individual’s taste,
and what is great for you may
be rotten for me, and vice versa.
Similarly, to those of you using
inexpensive demodulators,
such as the HAL ST-5 or Flesher
170, as long as they perform
within your expectations, use
them! It will become painfully
obvious when you try to do
more than these otherwise fine
units can do. Thereis noreason
to discard a perfectly good
piece of equipment merely be-
cause it does not meet some-
one's arbitrary description of
“the best.” I'm going to punton
the linear question. | don’t use
onemyself, but | guess like any-
thing else, any clean linear that
can be run key-down, all right
with decreased specs, is fine.
Get what you can afford that
will make you happy. | hope
that kind of puts the philosophy
of equipment procurement into
the proper perspective.

While it's not strictly RTTY,
I'm a sucker for DX requests,
and from a fellow physician, |
find it hard to refuse. P. P.
Kurian, M.D. VU2PP, needs
help in settingup an SSTVrigin
India. He notes that he is par-
ticularly interested in an Atlas
210X or equivalent, and some-
thing on the order of a Robot
400 converter. Anyone who can
help is invited to write him at:
Dr. P. P. Kurian MBBS, MD,
Kelachandra Medical Centre,
Chingavanam-686531, Tf. Res.
396, Hosp. 334, Kottayam Dt.
Kerala, S. India.

While we're on the subject of
help, all you whale lovers may
be interested in a request from
the Greenpeace Foundation of
America. They need help in get-
ting an LO15C Intelex Systems
teleprinter on 60 wpm. Richard

Where can | obtain a con-
tinuity tester that produces an
audible tone which changes
with resistance? | am presently
using a bell taped to a battery,
but of course this does not pro-
vide the information a variable
tone would.
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What | had in mind was
something like a conventional
VOM, but with a small speaker
to give an audio clue as to what
the needle was doing.

Roger Deran
21 Betty Drive
Santa Barbara CA 93105
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Fig. 1. FT-101B FSK.

Dillman N6VS notes the ma-
chine was made by Standard
Elektrik Lorenz, AG. Write him
at 240 Fort Mason, San Fran-
cisco, CA 94123, if you can help.
The whale will thank you, I'm
sure.

For those of you within the
sphere of influence of Harris-
burg, Pennsylvania, | have a
note here from Bob Marzari
WAS3AVX about the WR3ACO
RTTY repeater. It seems as
though the machine has just
had its second birthday, and
the “‘parents’” celebrated by
equipping it with a new ma-
chine. With a Super Station-
master at 1600 feet above sea
level atop Blue Mountain, and
25 W erp, the signal covers the
surrounding area well. Digital
input and output is provided by
a system built by local hams.
Bob tells me that they are plan-
ning a link with the Eagleville,
Pennsylvania, repeater, north-
west of Philadelphia. This
sounds like a super idea, and
with the possibility of ASCIl
lingering as of this writing,
RTTY repeaters could become
the first step to turning any
RTTY station into a computer
terminal.

Somehow, it wouldn't seem
right to have a column without
at least one diagram. This
month’s is provided by Dick
Beagell WDBCEB. Dick notes
that by carefully following the
directions given in the manual
for the Yaesu FT-1018, RTTY
could be generated. Only one
problem: It was upside down!
Fig. 1 is the circuit Dick came
up with. He notes that, as in
many other keyer circuits, the
keying contacts must be ‘“‘dry,”
that is, outside of the loop. This
means that in order to get local
copy while transmitting, usual-
ly a good idea unless you are a
perfect speller, you should
either use a polar relay to key
the transmitter, or a magnetic
reed relay, as described here
several months ago. Dick says
that adjusting TC4 and the shift
pot should allow 170-Hz shift
without any problems. He built
his on a small terminal strip
and mounted it to the “FIXED
XTAL" board on top of the VFO.

Does anyone know what ever
happened to the RTTY Journal
and the New Jersey Green

Keys? Several readers have
written to say that they cannot
get mail to these publications
and wonder if they still exist. |
don’t know, myseif. Do any of
you?

Many, many, many readers
have asked me a variation of
the “Where can | buy a frammis
zacher?” question so, some-
what against my better judg-
ment, | have decided to pass
along that information about
RTTY sources that crosses my
desk. Van W2DLT runs a joint
known as Teletypewriter Com-
munications Specialists. They
sell and rent just about any-
thing in Teletype, Baudot, Mur-
ray, ASCI|, or what have you.
See their ad in 73 or Kilobaud,
or drop them a note at 550
Springfield Avenue, Berkeley
Heights NJ 07922. Another out-
fit, Typetronics, reachable at
Box 8873, Ft. Lauderdale FL
33310, sends along an eight-
page list of equipment avail-
able. It appears they have ma-
chines, parts and accessories
for Teletype and Kleinschmidt
machines. I'm sure they would
be happy to send you a list, too!

A tip of the hat to Bill Bennett
K3TNM, Bill Richarz WA4VAF,
and Ric Cooney WB3DJV, all of
whom have let me know that
the RTTY receiving program
published here in July is up and
running at their stations. In an-
swer to their, and others’, ques-
tions, modular sending and
stunt-box programs are under
development, and will be pub-
lished as soon as | am 100%
convinced that they are bug-
free. For those still having prob-
lems with that program, the one
bug that creeps up with fast ter-
minals has been patched, and
the program should work with
any terminal of 300 baud or
faster. The updated source list-
ing (Ver. 3.1) is still available for
an SASE and one dollar to
cover copying costs.

Other hams have let me know
there is a wide range of equip-
ment in use out there, from the
most elementary to highly-so-
phisticated microprocessors.
We've heard from Model 15s
and Digital Group stations. I'm
still compiling a list of whatyou
send in, and when it looks pre-
sentable, I'll let you all in on
it...right here, in RTTY Loop!



The Computerized
MobileElite.............
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ICOM’s superior mobile 1C-245/SSB
teams up with the new RM2 to provide
the most versatile, convenient and
high quality 2 meter mobile station
available anywhere. The IC-245’s out-
standing LSI performance, controlled
by the RM2’s microprocessor fre-
quency selection and multi-frequency
memory storage, puts full-band cover-
age speed and accuracy right where
you want it —at your fingertip.

With remarkable compactness, out-
standing stability, and Amateur
Radio’s most advanced computer
technology, ICOM’s Mobile LSI Team
makes all others, new and old, seem
obsolete. Now incremental step pro-
gramming and instant recall memories
are added to the 1C-245’s fully synthe-
sized, multi-mode mobile operation.

The IC-245/SSB alone, even before
the introduction of the RM2 remote
microprocessor, has proven itself to be
the most versatile 2 meter mobile radio
made. With quality features like two
built-in VFO’s, which can handle splits
of 600 KHz and 1 MHz easily, the
IC-245 is the full-feature, top quality
radio that every 2 meter mobile Ham
wants.

Those Hams who have sought out the
best and who are now operating with
the 1C-245 often report their satis-

faction to us. Here is just some of the
feedback ICOM has received on the
1C-245:

“A really flexible radio. SSB has very good
copy over long distance whem mobile: tested
at 25 miles so far.”

Richard, KOGHC
“Beautifully made radio: and the signal re-
ports have been great.”

Donley, N6CD
“Exceptional receiver; and simple to use while

mobile.”
Clark, WD6AVT

“Very pleased with design and construction.”
Horace, K3KT

“Your equipment is excellent keep it coming.”
Gary, WD8CAO

“Very pleased with unit.”
Kenneth, W3EMT

“Excellent Equipment.”

Tom, WB7SAB
“A great rig to get into 2 meters with. It's
super!”

Edward, W6OSV

All ICOM radios significantly exceed FCC regulations lim ting spurious emissions.

FF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM WEST, INC.

Suite 3
13256 Northrup Way
Bellevue. Wash. 98005

(206) 747-9020

DISTRIBUTED BY

ICOM EAST, INC.
Suite 307

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

ICOM CANADA

7087 Victona Drive
Vvancouver B.C. V5P 3Y9
Canada

(604) 321-1833
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Chuck Stuart N5KC DX PROFILE
5115 Menefee Drive This month’s DX Profile is on

Dallas TX 75227

Here it is December already,
and it appears that good old
Saint Nick will be bringing
plenty of exotic DX to the de-
serving. Of course, there is no
need to ask if you've been good
or not. That just comes natural-
ly with being a DXer. You are
one of the chosen few.

A couple of months back, in
the October column, we laid
out our ideas and plans for
what we hoped to be able to do
with this column. This included
a monthly DXer profile, lots of
pictures, stories on the latest
DXpeditions, and much more.
Mostly, we want to give you
something we feel has been
missing in the DX columns
presently available—a column
with pictures and stories about
the DXers rather than the DX.
Of course, we will continue to
keep you up to date on “what’s
happening,” but it’'s the per-
sonal side we're looking for.

To do this, we need your
help. Let us hear from you. Tell
us what we are doing right and
what you feel could be done
better. Send pictures of your-
self and your station. Black and
white or color—we can print
either one. Let us know whom
you would like to see in the DX
Profile. We need lots of input
from the readers. The more
input we receive, the better job
we can do and the better the
column will be. Merry
Christmas.

one of the best known and most
popular DXers around, Lenny
Mendel K50VC.

Lenny first became interest-
ed in amateur radio while at-
tending a technical vocational
high school in New York City.
He was first licensed while still
a junior in high school in 1945,
but due to the war, he received
no call at that time. By the time
Lenny graduated from high
school, he had earned a com-
mercial radiotelephone license
as well as first and second
class radiotelegraph licenses.
He had also received the call
W20VC.

After a hitch in the Coast
Guard as a radio operator
aboard a Coast Guard cutter
and a short tour as a commer-
cial radio operator on a sea-
going tug, Lenny joined the
sales staff of Harrison Radio in
New York City.

In 1951, Lenny joined the
New York City Police Depart-
ment and became a member of
the Elite Emergency Squad. To-
day this department is known
as SWAT. If there is a better
training ground for the twenty
meter wars, we can't think of
one. In 1971, he retired, com-
pleting twenty years of service.

1972 was not one of Lenny’s
best years. He was sued by five
of his neighbors for a cool one
million dollars. They not only
claimed TVI, but charged Lenny
with maliciously operating his
radio and causing severe dam-
age to their health from staying
awake all night waiting for his

Lenny Mendel K50VC, as a member
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of the New York City Police

Department’s Elite Emergency Squad. He seems to be saying,
“What do you mean I'm not in the Clipperton log?"
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tower to fall on their heads. The
case made it all the way to the
New York State Supreme Court
before it ended without the
neighbors getting acent. Lenny
and his wife Norma feel that
they never could have made it
through this period in their lives
without the moral and financial
support provided by their many
friends.

It was during that time that
Lenny became good friends
with Bud W5WZN and several
other Arkansas DXers. When
the Arkansas DX Association
held a special meeting for
Ahmed AP2AH, Lenny and
Norma decided it would be a
perfect time to visit Arkansas
and meet some of their many
friends in that area. After a
short visit, during which time
they fell in love with Hot
Springs, Lenny and Norma put
their New York house on the
market and moved to Arkansas.
Lenny does admit, though, that
before they signed the papers
on their new home, he set up a
rig in the driveway just to make
sure he could get out okay from
that location. Now there is a
man who has his priorities
straight.

Lenny says that DXing from
Arkansas is just great. You
have a good shot to Asia and
the Pacific, but it gets a little
rough toward Europe. Regard-
less of the conditions, Lenny
has earned 5BWAS, 5BDXCC,
Single Band WAZ, and is wait-
ing for cards from 601FG and
HZ1BX/8Z24 to bring his con-
firmed DXCC total to 319
countries.

Lenny’s equipment includes
a Drake T4XC, R4B, and a Henry
2k linear. Antennas consist of
a KLM 5-element Big Stick on
twenty and a Wilson Duo-
bander for ten and fifteen.

Lenny and his wife Norma, a
native of Wakefield, Mass.,
have three children. Ken is a
doctor at Columbia Presbyter-
ian Hospital in New York City.
Kathy Ann teaches eighth
grade in Humble, Texas, and
the youngest, Jo-Ann, is a
junior at Lake Hamilton High
School who plans to become a
lawyer. None is interested in
amateur radio.

Lenny is one of the real
gentlemen in a highly competi-
tive hobby. The next time you
hear KSOVC on the air, give him
a call. You'll be glad you did.

DX NOTEBOOK

Nigeria—5N2NAS

Ron Veelik WABLTH forward-
ed a letter he recently received
from Kunle SN2NAS, secretary
of the Nigerian Amateur Radio
Society, explaining the present
situation concerning amateur
radio operation in Nigeria. In
November, Emergency Regula-
tion Decree No. 24 of 1966 was
lifted. Prior to this, it was un-

lawful to bring amateur radio
equipment into Nigeria and few
if any new licenses were being
issued, especially to foreign-
ers. Now, with the lifting of
Decree No. 24, it is again possi-
ble for foreigners to obtain op-
erating permission. If you are
interested in operating from
Nigeria, write to Oyekunle
Ajayi, Nigerian Amateur Radio
Society, PO Box 2873, Lagos,
Nigeria. Tell them when you are
coming, how long you plan to
be there, and where you will be
staying. If you stay in Apapa or
Lagos, you can receive permis-
sion to operate from the club
station, SN2NAS. Present club
members are SN2AAJ, SN2AAE,
5N2AAK, 5N2AAV, 5N2ESH,
and S5N2NAS. Kunle states that
the NARS members are vitally
interested in WARC '79, and he
feels that we need well-disci-
plined radio amateurs around
the world to justify the use of
our old and new frequencies.

Sable Island—VGW-211

The ARRL has refused to ac-
cept contacts with VGW-211 for
DXCC credit, citing DXCC rule
number 6 as the reason. Rule
number 6 states that *‘All con-
tacts must be made with ama-
teur stations working in the
authorized amateur bands or
with other stations licensed to
work amateurs.” The discredit-
ed contacts were made August
8th and 9th. Later contacts
made while the station was
signing VE1MTA are accept-
able.

Thailand—HS1AIV

“Chester’” XV5AC from a few
years back has returned to
southeast Asia and is now sign-
ing HS1AIV. Located in
Bangkok, Chester has all the
equipment from XV5AC and
then some. In addition to full
kilowatt amplifiers, he has
stacked ten meter beams,
stacked fifteen meter beams,
two TH6DXXs, and the big Tel-
rex six-element twenty meter
beam. On the lower bands, a
two-element forty meter beam
and phased verticals on eighty
do the trick. Chester also
reports room for a 160 meter an-
tenna and plans to do a lot of
operating on the lower bands
this winter. Chester will be
there for a least four years and
has plans for a few multi-multi
contest efforts as soon as he
has the station set up to his
liking and all the bugs worked
out.

Sri Lanka—4S7

There are presently two list-
type operations involving 4S7
stations. 4S7EA meets
WB90QU Monday and Wednes-
day on 14247 at 2330Z. QSL to
WBSOQU. 4S74D meets

Continued on page 74



MODEL C1000 10Hz to 1GHz

339995

Accuracy . . . that's the operational key to this rugged ad-
vanced design Model C1000 1GHz frequency counter . . . a
significant achievement from DSI. That's because you get

.1 PPM Q° to 40°C proportional oven time base . . . Built
in 25DB preamplifier with a 60DB adjustable attenuator . . .
x10 & x100 audio scaler which yields .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time . ..
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance . . . Built-in battery charging circuit with a
Rapid or Trickle Charge Selector . . . Color keyed high quality
push button operation . . . All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C-1000
reflects DSl's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

e AUTO ZERO BLANKING
® AUTO DECIMAL POINT

MODEL C700 50Hz to 700MHz

' $29Q95

ALL NEW! All UNPARALLELED DSI QUALITY! The model

e AUTO ZERO BLANKING
e AUTO DECIMAL POINT

C 700 700 MHz frequency counter features . . .2 PPM
0° to 40° C proportional oven time base . . . 256db preamplifier
with a 60db adjustable attenuator. Built in battery charger
with a rapid or trickle charge selector . . . Combined in a
rugged (.125" thick) aluminum cabinet makes the C700
ideal for the communication industry and professional serv-
ice technician.

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

DS!| — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA

Proportional Oven | 50Hz 75MHz | 500MHz | Number Size
Frequency Accuracy Over To To To ot ot Power
Model Range Temperature 75MHz | 500MHz 1GHz Digits Digits Requirements Size
C700 50Hz to 700MHz | 2PPM 0° to 40°C | 5CMV 10MV NA 8 .5 inch 115 VAC-BATT| 3"H x 8"W x 6"D
8 to 15VvDC
C1000 10Hz to 1GHz | .1PPM 0° to 40°C | 2CMV 1MV >50MVY 9 .5 Inch 1185¥A%-VB€(§T 4"H x 10"W x 7%4"D
)

— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty —

e NO EXTRA COSTS e

FREE Shipping anywhere in U.S.A.
& Canada. All other countries, Add 10%.

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

See Your Dealer
OR 1
Call Toll Free (800) 854-2049 DS/ Instruments, Inc.
California Residents, Call Collect (714) 565-8402
VISA « MC ¢ AMERICAN EXPRESS ¢ CHECK « MONEY ORDER ¢ COD
7914 Ronson Road, No. G, San Dlega, CA 92111

Model C 700 $299.95
3600A-700 Factory update (3600A only)

Includes Labor & Re-Calibration $124.95
Model C 1000 $399.95
Opt. 01 1.3 GHZ (C1000 only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0° to 50°C Time Base (C1000 only) $129.95

Opt. 03 20 Hr. rechargeable
Battery Pack $ 29.95

Ant. 210 Telescopic Ant/BNC Adapter $ 9.95




New Products

NEW 6M TRANSCEIVER
FROM YAESU

With the six meter amateur
band heading into an era of
worldwide DX similar to that en-
joyed by hams in the 1950s,
Yaesu Electronics has an-
nounced the availability of their
new all-mode six meter trans-
ceiver, the FT-625RD.

The state-of-the-art trans-
ceiver offers USB, LSB, AM,
CW, and FM, with 25 Watts SSB
PEP, 25 Watts FM/CW, and 10
Watts AM output.

An rf speech processor is
built-in, and a 600-Hz CW filter
is available as an option, as is
the memory storage unit, which
allows recall of any frequency
with just the flick of a switch
when installed. The latter is
ideal for watching a beacon or
calling frequency during
marginal openings.

Digital readout is accurate to
0.1 kHz. Analog readout in the
model FT-625R, at slightly less
cost, is better than 1 kHz. VOX,
PTT, semi-break-in CW with
sidetone, and a clarifier for Rx
or Tx/Rx are all included in the
circuitry. For FM repeater use,
the transceiver features stan-
dard =1 MHz repeater offset,
programmable tone burst en-
coder, squelch, and a discrim-
inator zero center meter. Alter-
native repeater splits may be
accommodated through an op-
tional crystal or the optional
memory unit.

A built-in power supply
accommodates all line
voltages, with taps for
100/110/117/200/220 and 234 V
ac 50/60 Hz or dc voltages from
115 to 16 V dc, negative
ground, 5.7 Amps transmit and
0.7 Amps receive.

The transceiver measures
280 (W) x 125 (H) x 300 (D) mm
and weighs just 9 kg. For a

detailed 4-color brochure, see
your nearby authorized Yaesu
dealer or write to: Yaesu Elec-
tronics Corp., PO Box 498, Para-
mount CA 90723. Reader Ser-
vice number Y1.

LAFAYETTE INTRODUCES
NEW 6-BAND
COMMUNICATIONS RECEIVER

Lafayette Radio Electronics
Corporation has introduced a
new 6-band communications
receiver with a wide range of
features—the BCR-101. The unit
receives international and local
shortwave, marine, amateur, CB,
and AM broadcasts.

Features of the BCR-101 in-
clude: a drum-type tuning dial
with separate calibrated band-
spread tuning on three bands; a
50/500 kHz marker tone (crystal-
calibrated circuit); variable
bandwidth; an adjustable noise
blanker; a built-in front-mounted
speaker; and a tracking control
and dual conversion receiver for
maximum sensitivity across
each band.

The receiver is available
through any of the more than
400 Lafayette stores and dealers
in the US or by mail order.
Lafayette, a leading designer
and distributor of consumer and
commercial electronics prod-
ucts, also has anindustrial sales
division and an extensive direct
mail operation.

For further information, con-
tact: Lafayette Radio Elec-
tronics Corporation, 111 Jericho
Turnpike, Syosset NY 11791.
Reader Service number L18.

PE-100 TWO-TONE
SEQUENTIAL ENCODER
Communications Specialists
has announced another new
product, the PE-100 Two-Tone
Sequential Encoder.

Yaesu's new FT-625RD 6m transceiver.
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Lafayette’s BCR-101 6-band communications receiver.

This desktop encoder is
capable of producing up to 100
individual paging codes, or
may be programmed for 90 pag-
ing codes and 10 group call
codes. Measuring 8.5” x 7.0” x
3.75” high, this unit features a
high-visibility LED readout
display, a 12-button miniature
keyboard, and automatic trans-
mitter keying with an LED in-
dicator.

This unit is completely solid
state and uses digitally-synthe-
sized tone frequencies for high
stability and accuracy. It is
powered by low voltage ac
which is obtained from an ex-
ternal step-down transformer
furnished with the unit, or it
may be powered by any unregu-
lated 8 to 16 V dc source at 400
mA.

It is available in all EIA tone
frequencies from 268.5 Hz to
3906.0 Hz, with a frequency ac-
curacy of x.1 Hz maximum
throughout the full operating
range. Frequency stability is .1
Hz from -30°C.to +85°C.

This unit is compatible with
most two-tone sequential sys-
tems, such as Quick Call I,
Type 99, 1 + 1, etc. Output con-
nections include isolated DPDT

relay contacts rated at 1 A.

Aoneyear warranty is provid-
ed when the unit is returned to
the factory for repair. For fur-
ther information, contact: Com-
munications Specialists, 426
West Taft Avenue, Orange CA
92667, (714)-998-3021, (800)-
854-0547. Reader Service
number C6.

MORSE CODE TRANSCEIVER
USING SINGLE CHIP
MICROCOMPUTER
INTRODUCED BY XITEX

Xitex Corporation of Dallas,
Texas, has just introduced a
Morse code transceiver de-
signed around a prepro-
grammed single chip micro-
computer for the generation
and reception of Morse code
signals using a standard ASCI|
or Baudot terminal (such as the
Xitex model SCT-100).

The microcomputer’s on-
chip 2048-byte ROM contains
both the send and copy
algorithms, plus a software
UART with multiple ASCII and
Baudot rates. All timing signals
are generated internally from a
single external 4 MHz crystal.
This not only reduces system
costs, but also virtually

Communications Specialists’ PE-100 Two-Tone Sequential En-

coder.
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The MRS-100 Morse code transceiver from Xitex.

eliminates RF| generation or
susceptibility.

The copy portion of the
device provides automatic syn-
chronization from 1 to 150
wpm, while it is continuously
computing and displaying the
corresponding wpm value.

The send mode features in-
clude precise control of the out-
put Morse wpm rate in unit in-
crements from 1 to 150 wpm,
plus a 32-byte FIFO buffer
which can be edited prior to
transmission.

Another feature permits both
send and copy operation in a
unique “RTTY emulate’ mode.
This permits the transmission
of a 60-character ASCII subset

using standard Morse codes
plus “‘new” codes defined for
special symbols and control
characters (such as line feed,
space, carriage return, etc.).

The MRS-100 Morse trans-
ceiver is available from
authorized distributors or
directly from Xitex.

All inquiries should be made
to: Xitex Corporation, 13628
Neutron, PO Box 402110, Dallas
TX 75240, (214)-386-3859.
Reader Service number X1.

WIRE “CLIP AND STRIPTM”
TOOL

The new CAS-130 “Clip and
StripTM" tool for wire-wrapping

OK's new “Clip and StripT™"' tool.

wire cuts and strips 30 AWG
(0.25-mm) wire nick-free and
hides in the palm of your hand.
Just insert the wire into the
jaws, squeeze the tool to cut off
excess wire, and pull the wire
through the precision stripping
blade. The result is a precise,
uniform 1-inch (25-mm) strip-off
length ready for wire-wrapping.
The one-piece cutting mecha-
nism and precision blade en-
sure dependability and ease of
operation. For Kynar™™ and all
PVC type insulations, the tool

is in stock at your local elec-
tronics store or available
directly from OK Machine and
Tool Corporation, 3455 Conner
Street, Bronx NY 10475. Reader
Service number O5.

THE QUIK-KEY
The QUIK-KEY is certainly
like no other keyer paddle I've
seen or used. Basically, it is
two straight keys mounted

Continued on page 147

F NEW! RTTY
DEMODULATOR

A RTTY DXers’ Dream

At IRL, we believe that the RTTY ham should be limited by his skill as an
operator—not by his demodulator. The FSK-1000 was conceived and specifically
engineered for use on the crowded HF ham bands, to give the serious DXer, contest
operator, or MARS station a competitive edge when the QRM gets rough. For those
who desire top-of-the-line performance, the FSK-1000 offers:

==t -
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FSK-1000

® Optional three shift AFSK keyer
® Optional Baudot/ASCII Video driver

® True limiterless operation over wide dynamic range
® Ultra-sharp selectable-bandwidth filters for each

tone—wide = 100 Hz; narrow = 55 Hz

® Accurate tuning accomplished with individual meters
for mark and space channels

® Decision level correction circuitry

® Positive dynamic range indicator
@ Internal loop supply
® Dual mode autostart

Write for complete specifications. Compare our features and our price. We think you’ll
agree that the FSK-1000 is the logical choice for cost-effective high performance RTTY.

introductory price $397.00 I
FOB
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+” Reader Service—see page 323 23

w27 TEL.# 614-864-2464

2686 SOUTHBRIDGE DRIVE
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The age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre-
quency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo-
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and
autopatches. It even allows silent moni-
toring of our crowded simplex channels.

We make the most reliable and complete
line of tone products available. All are
totally immune to RF, use plug-in, field
replaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
is unmatched in the industry and you are
protected by a full 1 year warranty when
our products are returned to the factory
for repair. Isn't it time for you to get into
the New Age of tone control?
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TS-1 Sub-Audible Encader-Decoder « Microminiature in SD-1 Two-Tone Sequential Decoder « Frequency range is
size,1.26"x 2.0"x 65" « Excodes and decodes simultaneously o 268.5-2109.4 Hz » Measures 1.2" x 1.67" x .65 « Momentary
$59.95 complete with K-~ element. output for horn relay, latched output for call light and receiver
TS-1JR Sub-Audible Encoder-Decoder « Microminiature muting built-in + $59.95 with 2 K-2 elements.
version of the TS-1 measwing just 1.0” x 1.25" x 65", for hand- TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encofler «
held units » $79.95 comlete with K-1 element. Frequency range is 67.0- 263.0 Hz sub-audible or 1650 -4200 Hz
ME-3 Sub-Audible Encoder « Microminiature in size burst-tone » Measures 4.25"x 2.5 x1.5” + §79.95 with
mezsures 45" x1.1"x 6" « Instant start-up + $29.95 complete 12 K-1 elements.
with K-1element. ST-1 Burst-Tone Encoder » Measures 95" x .5" x .5 plus
TE-8 Eight-Tone Sub-Adible Encoder « Measures 2.6” x K-1 measurements « Frequency range is 1650- 4200 Hz « @

2.0"x 7" « Frequency selection made by either a pullto groung ~ $29.95 with K-1element. pr—
or to supply » $69.95 wittk 8 K-1elements. COMMUNICATIONS SPECIALISTS vIsA

PE-2 Two-Tone Sequen:ial Encoder for paging » Two call =" 426 West Taft Avenue, Orange, CA 92667

unit « Measures 1.25"x 2.00 x .65" » $49.95 with 2K-2 elements. (800) 854-0547, California residents use: (714) 998-3021




Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Atco NJ 08004

ARRL 160 METER CONTEST
Starts: 2200 GMT Friday,
December 1
Ends: 1600 GMT Sunday,
December 3

The annual ARRL 160 Meter
Contest is open to all amateurs
on CW only. Multi-operator
work is permitted and scores
will be listed separately in the
results, but they will not be
eligible for certificates.
EXCHANGE:

RST and ARRL section or
country.

SCORING:

QSOs with amateurs in an
ARRL section count 2 points;
QSOs with amateurs not in an
ARRL section are worth 5
points. DX-to-DX QSOs do not
count. Multiplier is the total
number of ARRL sections (74),
VES8, and foreign countries
worked.

AWARDS:

Certificates will be awarded
for section and non-WIVE coun-
try high scores. Division high
scores will have their section
award endorsed with an appro-
priate seal.

FORMS:

It is suggested that contest
forms be obtained from the
ARRL, 225 Main St., Newington
CT 06111. Checksheets are not
required, but a penalty of 3 ad-
ditional contacts will be made
for each duplicate contact.

These rules were taken from
last year's contest. For com-

CONI

plete rules, see the November
issue of QST.

VU2 DX CONTEST—GARDEN
CITY CONTEST
Starts: 1200 GMT
Saturday, December 2
Ends: 1159 GMT
Sunday, December 3

The Bangalore ARC and the
Viswesvariah Industrial and
Technological Museum invite
all amateurs to participate in
the contest this year. Only two
bands are specified, the 20 and
40 meter bands for all contacts,
on CW only! Only one type of.
entry is permitted, single
operator. A station may be
worked once on each band;
VUs may contact other VUs.
Valid points can be scored by
contacting stations not in the
contest provided complete RST
exchanges are made and
logged. VU stations will work the
world and vice versa!
EXCHANGE:

RST and serial QSO number
of three digits or more.
SCORING:

Each completed QSO counts
one point, with the following
multipliers: Power-output
multipliers—10 Watts and
below = 5; up to 50 Watts = 3;
above 50 Watts = 1. DX multi-
pliers—Asia = 1; Europe, in-
cluding UK, Africa, and Austra-
lia = 2; North and South
America = 3.

Note: For all islands con-
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Dec 1-3 ARRL 160 Meter Contest
Dec 2-3*  International Island DX Contest
TOPS CW Contest
VU2 DX Contest
Alexander Volta RTTY DX Contest
Telephone Pioneers QSO Party
EA Contest—Phone
Dec 24 Connecticut QSO Party
Dec 3 Flatland Farmer 10-X QSO Party
Dec 9-10  ARRL 10 Meter Contest
EA Contest—CW
HA-DX
Dec 16-17 SOWP Christmas CW QSO Party
Dec 24 HA5-WW
Jan 1 ARRL Straight Key Night
Jan 6.7 ARRL CD Party—Phone
Jan 13-14 ARRL CD Party—CW
ARRL VHF Sweepstakes
Jan 27-28 ARRL Simulated Emergency Test
Jan 28-29 Classic Radio Exchange
French Contest—CW
Feb 24-25 French Contest—Phone
* = described in last issue.
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tacted, for the purpose of
multipliers, the nearest con-
tinent/mainland will be taken
into account. Contacts with
maritime-mobile or aircraft-
mobile stations do not qualify
for DX multipliers. Contacts
with other portable or mobile
stations count as fixed sta-
tions.
ENTRIES AND AWARDS:

All entries must be post-
marked no later than Dec. 31,
1978, and addressed to:

Bangalore Amateur Radio
Club, VU2ARC, PO Box 5053,
Bangalore, 560 001 India. There
is no entry fee, and the entry
must be a true copy of the ac-
tual log for the contest period.
Three prizes will be awarded to
the three highest scorers. A
special award will be given by
the Federation of Amateur
Radio Societies of India. All DX
stations who contact 20 or

more VU2 stations will be
issued a “Garden City Cer-

RESU

RESULTS OF THE 1978 FRENCH CONTEST
(Listed by call, number of points, and number of QSOs)

TS

CANADA
A1l VE3KZ 361030 232
VE2EHF 72896 113
VE2WA 66430 70
VE3BR 21200 53
A3 VE3KZ 516420 349
VE20G 201880 206
VE2AFC 124976 119
TERRE NEUVE
A1l VO1AW 105480 130
A3 VO1AW 5267 25
U.S.A.
A1l w1 W1BWS 13108 48
W10PJ 10980 38
w2 A1l W2FAS 100036 118
W2GKZ 62243 96
K2PF 12870 39
N2CM 11284 41
A3 F2YS/W2 183084 162
K2PF 360 6
w3 A1l W3ARK 154700 155
W3HDH 51968 91
N3RL 6720 28
WB3DBI 360 6
A3 N3RL 5500 25
W3MR 9212 35
WB3DBI 40 2
w4 A1 N4NX 138240 144
WB4ENI 10528 39
WA4YN 9360 36
AA4RR 22854 60
WB4WHE 120 4
A3  NANX 5000 25
WAA4LOF 2381 17
W5 A1l KSUR 20898 50
A3 KSRF 1000 10
ws A1l N8BB 82871 108
Ws8DSO0 11780 38
W8VSK 5940 27
WBSWVW 40 2
A3  K8MN 15640 46
WBSTGS 490 7
w9 A1 W90A 56154 115
KOWA 14490 49
A3  WA9FZQ 34833 69
WSLKI 26789 63
WITLU 6120 36
W9SS 9090 30
we A3 wecCbC 7364 32
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Attractive, blue anodized finish.

High quality power switch and
mode switch on front panel.

MODEL

BLC 10/70
BLC 2/70
BLC 10/150
BLC 30/150
BLD 2/60
BLD 10/60
BLD 10/120
BLE 10/40
BLE 2/40
BLE 30/80
BLE 10/80

F.O.B. Binghamton.

BAND

144 MHz2
144 MHz
144 MHz
144 MHz
220 MHz
220 MHz
220 MHz
420 MHz
420 MHz
420 MHz
420 MHz

o notew radio mancfoctuer's aua«m?onJ

EMISSION

CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM
CW-FM-SSB/AM

POWER
INPUT

2w

1ow
30w
2w

10w
1ow
1ow
2W

3ow
10w

Prices and specifications are subject to change.

f engineering

POWER
OUTPUT

70w
70w
150w
150w
60W
60w
120w
40w
40w
80w
80w

WIRED AND
TESTED PRICE

$149.95
169.95
259.95
239.95
164.95
1569.95
259.95
159.95
179.95
259.95
289.95

Export prices are slightly higher

Full heatsink area mounted
on top for additional cooling

Rugged, one piece
aluminum extrusion.

Designed fcr ease of mounting.

FEATURES

Figh efficiency means low
current drain.

Broad band design {(no tuning).
Cirect 12 volt DC operation.
Indicator lamps for On/Off
axd FM/SSB.

Relay switching (allows you
to put amplifier in or out of
c rcuit at the flip of a switch).
Insertion loss of less than 1dB.
9) day | mited warranty on
parts and labor.

f master charge ‘

THE INTEAGANA CARD

DIVISION OF BROWNIAN ELECTRONICS CORP.
320 WATER STREET /BINGHAMTON, N.Y. 13901 / Phone 607-723-9574




tificate.” For QRP multiplier, a
signed statement from the
local club's secretary or presi-
dent is mandatory. The ruling of
the Contest Committee
(VU2ARC/VU2VTN)is final in any
instance of doubt.

ALEXANDER VOLTA RTTY DX
CONTEST
Starts: 1200 GMT Saturday,
December 2
Ends: 1200 GMT Sunday,
December 3
Two-way RTTY contacts be-
tween stations of the same
country are not valid. All 2-way
RTTY contacts with stations in
one's own zone will count 2
points; those outside one's
own zone count for points inac-

cordance with the exchange
points table. All 2-way RTTY
contacts made on 7 MHz are
worth double; those on 3.5 or 28
MHz are worth triple points.
Stations may only be worked
once per band. A multiplier of
one is given for each country
contacted on each band. Total
score is total exchange points
times the total number of
multipliers times the total
number of QSOs. Italian bonus
points are added last—1000
points for each I/IS/IT contact
on all bands. Note: Each US,
Canadian, and Austratian
district will be considered a
separate country! Exchange
consists of message number,
RST, and zone. Use one log per

band. Logs must be received
before Jan. 20, 1979, to qualify
(advisable to use air mail). Send
logs and score sheets to: A. V.
RTTY DX Contest Committee,
SSB & RTTY Club, PO Box 144,
22100 Como, Italy.

This contest is open to SWL
RTTYers as well, and the same
rules apply as used for trans-
mitting stations; a separate
results table will be made for
these entries. In addition,
points and positions achieved
in this contest will be valid for
inclusion in the “World RTTY
Championship” for 1978.

TOPS CW CONTEST
Starts: 1800 GMT
Saturday, December 2

Ends: 1800 GMT
Sunday, December 3

General call is “CQ QMF.”
Entry classes for single-/multi-
operator. Use the 3.5-t0:3.6
MHz band. Look for USA
Novices between 3.7 and 3.75
MHz. Use low end of band for
DX-CW only!

EXCHANGE:

RST and serial number from
001.

SCORING:

Contacts with own country
= 1 point; each call area in
WIK, VE/VO, VK, and UA counts
as a separate country. Con-
tacts with stations in same
continent count 2 points, other

Continued on page 72

RESULTS

RESULTS OF THE

1978 MICHIGAN QSO PARTY

MICHIGAN RESULTS
(Listed by Call, Score and County)

W8PBO 69,040
K8IF 60,080
K8RO 48,080
WBSTRY 36,560
K8KA/8 35,259
K8DD 33,456
WBLAQ 31,746
W8JKU 27,744
WD8JOF 20,460
N8UM 19,992
WwBS8SLQ 18,312
W8QGP 17,580
WDSCQN 17,353
WBBYWG 17,100
N8UM/8 16,632
WBSMTD 15,080
WD8ITV 14,899
K8sJQ 14,688
WDSLRR 14,460
WB8SVI 14,274
WwDSITS 13,986
WB8ZME 13,542
K8OT 12,660
K8KQJ/8 12,250
WDSECT 11,440
WSETH 9,020
WDSDKM 8,695
WDBAAE 7,866
K8DAC 6,930
WABVEB 6,650
NBWW 6,480
wD8QVB 6,407
WASMAM 5,940
NSRW 4,560
WDSOKL 4,532
WB8ZJL 4,176
NSHT 3,924
WBSBNN 3,478
WBHW 3,317
N8MK 3,102
WD8IKZ 2,997
WBWVU 2,952
WBBAUN 2,800
W8WVU/8 2,376
WBBNXN 2,244
wD8OLC 943
WBSLWS 792
K8BWC 595
wayYL 532

Macomb
Livingston
Oakland
Wayne
Osceola
St. Clair
Eaton
Oakland
Genesee
Washtenaw
Macomb
Hillsdale
Genesee
Shiawassee
Wayne
Jackson
Macomb
Lapeer
Genesee
Macomb
Oakland
Macomb
Saginaw
Oakland
Wayne
Oakland
Bay
Marquette
Saginaw
Oakland
Macomb
Macomb
Menominee
Saginaw
Bay
Macomb
Genesee
Van Buren
Genesee
Saginaw
Oakland
Lenawee
Macomb
Cheboygan
Oakland
Genesee
Macomb
Saginaw
Lenawee

A
oL

Trophy Winner
Certificate
Certificate
Certificate
Certificate
Certificate
Certificate

Certificate
Certificate

Certificate
Certificate
Certiticate

Certificate

Trophy—UP
Multi-Op

Multi-Op

Certificate

Certificate

Certificate

WABEFF 496 Macomb
WDSQNM 442 Macomb
WABTOF 300 St. Clair
WDSNNM 72 Macomb
K3KX/m8 17,493 6 Cos. Certificate
WB8VSK/m8 3,672 4 Cos.
WBSFEZ 2,349 Genesee Plaque (VHF)
wD8SLID 144 Lapeer VHF
WDSKEO 21 Genesee VHF
CLUB SCORES
1. L’Anse Creuse ARC—266,450 Club Trophy (4th Straight
2. Central Mich. Contesters—62,971 Year)
3. Saginaw Valley ARA—36,542
4. Central Mich ARC—31,746
5. Sawyer ARA—7,866

CAL. WB6DQR
CONN. W1VH
DEL. W3JZA
GA. WB4RUA
ILL. K9BG
WB9SMU
WIQwWM
K9Cw
K9GL
IND. KONN
N9BU
IOWA wBouCe
LA. W5WG
MD. W3BHE
w3pyYZ
MINN. WAQQIT
MO. WB3JAP/Q
NEV. W7HI
N.J. wB2LBV
N2VA
WA2BYX
N.Y. N2RT
WA20TC
W2EY
N.C. WD4BEJ
N4GF
OH. WDSCGR
K8BBH
PA. K3NB
WA3ZAH
W3FVU
TEX. WS5KLB
N5QQ
WISC. WB9PVI
K9GDF
WBIKAR
ONT. VE3DAP
VE3CDK
VE3BR

OUT OF STATE RESULTS
(Listed by State, Call, and Total QSO Points)

20 Certificate
1,848 Certificate
640 Certificate
2,525 Certificate
5,032 Certificate
3,861
2,783
1,050
192
6,996 Certificate
1,029
4,026 Certificate
1,881 Certificate
6,630 Certificate
6,400 Certificate
7,912 Certificate
1,218 Certificate
416 Certificate
5,254 Certificate
1,098
96
4,366 Certificate
3,422
980
416 Certificate
108
2,889 Certificate
2,714
4,433 Certificate
779
30
2,002 Certificate
224
1,771 Certiticate
765
70
8,034 Trophy
8,000 Trophy
5,115 Certificate
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CT-50 FREQUENCY COUNTER

NCY COUNTER

CT-50 FREQUE

Outstanding

at an
Incredible
Price

w 0.1 36¢
pu1 19 SEC

DESCRIPTION: The CT-50 is a versatile and precision frequency counter which will measure frequencies to 60 mHz and up
to 600 mHz with the CT-600 option. Large Scale Integration, CMOS circuitry and solid state display technology have
enabled this counter to match performance found in units selling for over three times as much. Low power consumption
(typically 300-400 ma) makes the CT-50 ideal for portable battery operation. Features of the CT-50 include: large 8 digit LED
display, RF shielded all metal case, easy pushbutton operation, automatic decimal point, fully socketed IC chips and input
protection to 50 voits to insure against accidental burnout or overload. And, the best feature of all is the easy assembly.
Clear, step by step instructions guide you to a finished unit you can rely on. Use the order blank below or call us direct and

order yours today!'

SPECIFICATIONS:

Frequency range: 5 Hz to 65 mHz, 600 mHz with CT-600
Resolution: 10 Hz @ 0.1 sec gate, 1 Hz @ 1 sec gate
Readout: 8 digit, 0.4 high LED, direct readout in mHz
Accuracy: adjustable to 0.5 ppm

Stability: 2.0 ppm over 10° to 40° C, temperature compensated
Input: BNC, 1 megohm/20 pt direct, 50 ohm with CT-600
Overload: 50VAC maximum, all modes

Sensitlvity: less than 25 mv to 65 mHz, 50-150 mv to 600 mHz
Power: 110 VAC 5 Watts or 12 VDC @ 400 ma

Size: 6 x 4’ x2", high quality aluminum case, 2 ibs

ICS: 13 units, all socketed

CT-600: 600 mHz prescaler option, fits inside CT-50

CB-1: Color burst adapter, use with color TV for extreme accuracy
and stability, typically 0.001 ppm

OPTIONS:

CB-1 option: The CT-50 time base may be locked to an external
frequency standard. The television networks maintain extremely
accurate atomic based frequency standards to maintain color tint on
TV programs. These standards are typically accurate to one part in 10
to the 12. By locking the CT-50 to one of these network standards, we
are able to get super accuracy. The CB-1 adapter Interfaces a standard
color TV receiver to the CT-50 so that one can take advantage of the TV
network frequency standards. The CB-1 requires connection to a color
television for operation.

CT600 option: The CT-600 prescaler option enables the CT-50 counter
to measure frequencies as high as 600 mHz with sensitivity in the 20 to
150 mv range, depending upon frequency. Typica! sensitivity at 150
mHz is 25 mv. The CT-600 mounts on the same PC board as the CT-50,
no extra boxes or PC boards are required. The scaler utilizes a state of
theartECL IC chlp and two transistor pre-amplitier, thus eliminating the
nead for external pre-amp devices.

ramsey eleciromics

Box 4072 Rochester NY 14610 (716) 271-6487

ACCESSORIES

DC probe, direct input, general purpose type $12.95
High impedance probe, does not load circuit 15.95
Low pass probe, used when measuring audio 15.95
High pass probe, reduces low freq pickup 15.95
VHF flexible rubber antenna, BNC connector 12.95

Color burst adapter, for calibration, high accuracy 14.95
typically 0,001 ppm accuracy, stabllity

| Ramsey Electronics = ¥
Box 4072 716-271-6487 s
Rochester, NY 14610 .-Rs

S

mg_ E Description Price |
e |
e e nt—— !
P L |
|

Shipping, handling, insurance $5.00 |

N.Y. state residents, add tax |

Total i

AINVENE e = ‘I
Address - —— . [
City_____ !

Performance



Alan Adler WB6JPZ
2500 Granville
Los Angeles CA 90064

A DXer’s

Dream VYacation

—try sunny Montserrat

It was another typical
pileup on twenty meters:
lots of stations blasting

away at the rare one, hop-
ing for that all-important
signal report which sig-

Arrival at the Montserrat airport: Stuart Sokolin W6MJE, left; Ruby Bramble VP2MGB,
center; Alan Adler WB6JPZ, right.
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nifies another successful
try. But this time we were
at the other end and the
hundreds of calls were for
us. All we could do after it
was over was grin at each
other at the thrill of for
once being the sought-
after instead of the
seekers. We were, for eight
days, VP2MJE. We had
been lifted out of the
anonymity of our previous
existence as Alan Adler
WB6JPZ and Stuart Soko-
lin W6MIE. For once in our
careers as ham radio op-
erators, we were DX.

The idea for our expedi-
tion really started more as
adream or wish rather than
a carefully planned and
well thought-out expe-
dition. After suffering
through numerous DX pile-
ups, we started daydream-
ing about how nice it
would be to go on a DX-
pedition ourselves. Lack-
ing tremendous financial
resources and a great deal
of time, we resigned our-
selves to more daydream-



ing. We still hoped one day
to strike out on a trip to
some exotic DX location
—possibly some island.
Our opportunity came
sooner than we expected.

A small ad in the back of
a ham periodical told of a
house which was available
for rent complete with
tower, quad, and linear
amplifier. The house was
located on a small obscure
island in the Caribbean,
British West Indies. The
island was Montserrat, of
which we knew absolutely
nothing. Everybody we
asked about the island also
knew nothing about its
location or geographical
layout. Being intrigued by
the mystery surrounding
the island, we began to in-
vestigate the possibility
that this might be a place
for our first expedition. We
inquired further about how
to get to the island and
where it was actually
located. Travel agencies
were no help and we had to
do the research on our
own. After calling nu-
merous airlines, we finally
found a way to get down to
the island, which involved
the use of three separate
flights. After careful
research, we decided that
this was the opportunity
for which we had been
searching. Both Stu and |
could afford the trip to the
island, and we would be
able to operate without the
hassle of taking along an
antenna system or linear.
The problem of a rig was
solved by using my FT-
101B, an excellent rig for
traveling. We decided that
this was the place to try our
hand at being DXpedi-
tioners.

Immediately we wrote
to the owner of the house
to inquire about the avail-
ability and cost of rental
and the procedure for ob-
taining a license. We
received a detailed reply
from Doc Beverstein
VP2MZ, who was delighted
with our interest in
operating from the island

Mountain view on the way to Plymouth, showing typical scenery of the island.

and arranged for us to stay
in the house from Septem-
ber 24, 1977, to October 2,
1977. The rent was very rea-
sonable, well below that of
a similar stay in the local
hotel. Once the reserva-
tions were finalized, we set
out to organize our forth-

coming trip. First, a letter
was sent to one of the hams
on Montserrat to obtain a
license. Here we were
helped by Ruby Bramble
VP2MGB. She was able to
apply for our license under
standard reciprocal agree-
ments, and would be

waiting at the airport to
help us through customs
We set out from Los
Angeles on September 23,
leaving for New York at
10:00 pm Los Angeles time
Upon arrival at Kennedy
International Airport, we
had to wait six hours for

Operating position. Alan Adler, left, and Stuart Sokolin, right

31



MONTSERRAT

BRITISH WEST INDIES

VP2MJ

QSO WITH MONTH DAY | YEAR | GMT RST
SEPT.
OCT. 1977 1
2 WAY SSB-CW EQUIP: FT101B-SB200-2EL_QUAD - SLOPER
73's W6MJE: Stuart Sokolin
QSL VIA WEEL Stu & Al WB6JPZ: Alan Adler
Sample Montserrat QSL card.
our connecting flight to serrat. Fifteen minutes holes, ruts, and other

Antigua. After arriving in
Antigua on a very hot and
humid afternoon, we had
to wait another four hours
for our flight to Montser-
rat. On our last flight, we
crowded into a hot,
steamy, ancient DC-3
somewhat reminiscent of a
Mexican bus ride, and took
off (thankfully) for Mont-

View of operating area. Equipment shown: Yaesu FT-101 B, FV-1018, and Heath $SB-200
linear.
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later, we stumbled off the
plane, clutching our equip-
ment, and headed for
customs. We encountered
little difficulty at the
customs office once Ruby
presented the officer with
our Montserrat amateur
license.

Our route to the house
was short, but strewn with

obstacles such as stray
cows. The house itself was
isolated and surrounded by
thick undergrowth topped
with beautiful flowers,
making a very picturesque
scene. The inside of the
house was very nice, with a
separate living room, kitch-
enette, and two bedrooms.
The ham station was in one

of the bedrooms, which
had an unobstructed view
of the ocean. The house
was on a hill overlooking
the ocean, and the trade
winds from the Caribbean
kept the whole house cool.
Both Stu and | were over-
whelmed by our surround-
ings. Seeing it all, we decid-
ed that life as a DXer might
not be so bad after all.

Eager to set up, we piled
the equipment onto a table
and started to hook up the
maze of wires necessary
for our operation. Our
equipment consisted of my
Yaesu FT-101B transceiver,
the FV-101B external vfo,
the SB-200 linear amplifier,
and our portable cassette
recorder. Our antennas
were a Hy-Gain quad on a
70-foot tower and sloping
dipoles for 80 and 40
meters. We had a first-rate
island setup.

After an hour of setting
up equipment and fixing the
sloping dipoles, knocked
over by a recent tropical
storm, we were ready to
make our appearance on
the air. In order to generate
maximum exposure, we
started on 20 meters with
the quad pointed toward
the United States. The
response was astounding.
Within seconds of starting
operations, we had a tre-
mendous pileup of state-
side hams. To be on the
other end of a pileup this
size was the most exciting
ham radio operation that
either Stu or | had ever ex-
perienced. It was instant
popularity! — and quite dif-
ferent than being just
another California station.
Fortunately, both of us had
planned, months in ad-
vance, the techniques we
would use in handling large
pileups, and soon we were
handling the callers
smoothly and quickly.

In order to assure
everybody an equal
chance of contacting us,
we decided to keep the ex-
changes to a minimum. For
example, during our heavi-




est pileups we would only
ask for callsign and signal
report. We would not stand
by for anyone’s friends at
any time, so as to be fair to
all hams, and we would not
use lists of any kind when
dealing with the pileups. In
order to give areas of
poorer propagation a
chance, we took periodic
standbys to listen for the
weaker stations. The over-
all operating manners of
the stateside stations in
pileups were quite com-
mendable. We had very lit-
tle deliberate interference.
The hams would stand by
while we were in contact
with each station, and
there was very little tail-
ending. When we asked for
standbys to the areas with
poorer propagation, we got
good cooperation and min-
imum QRM. Score an “ex-
cellent’”” for American
amateurs in our pileups.

The European pileups
were much harder to con-
trol. The European hams
usually did not stand by
while we contacted a sta-
tion, and the interference
was much greater. These
reactions may have been a
result of the language bar-
rier or of a lack of ex-
perience in large pileups.
Still, we had many good
contacts into the European
area.

After our hectic opening
night of operation, we
finally realized that we
would need some supplies
if we were going to survive
a week on the island, so we
set out on a mini-ex-
pedition into Plymouth,
the one and only town on
the island. We piled into
our small taxi and raced
over mountainous roads
past beautiful hills and
lush green valleys to the
main market. Driving in
Montserrat is a real ex-
perience in survival. First,
they drive on the opposite
side of the road, as in
England. Second, the roads
are narrow and rugged,
with lots of blind curves

This is a view of the town square in Plymouth.

and thousand-foot drop-
offs. Third, everyone drives
as if he were trying to win
the Monaco Grand Prix. It’s
very exciting to see if you
can make it to town and
back without an accident
with another driver or with
one of the many large cows
wandering about. Planning
on a long siege at the radio,
we stockpiled such neces-
sities as cases of soft drinks
(at an amazingly low 10¢
per bottle), packs of candy
bars, eggs, Heineken beers,
and other essential foods
needed for good health.
After loading the car with
munchies, we decided to
walk around town and do
some sightseeing. The
village was very quaint and
all the people were quite
friendly. Upon our return
to the house, we decided to
see if there was any activi-
ty yet on 15 or 10 meters.
The pileups on 20
meters seemed like a
picnic compared to the
response we got on 15

meters. We were inun-
dated with calls from all
areas of the United

States as well as Canada,
and with an equal
number of calls from the
European stations. We

had no idea where to
point the quad first,
since wherever we aimed
the antenna we were bar-
raged with calls. Stu and
I took turns operating
and logging, trying to
work as many stations as
possible, but we could
not handle all of the
response.

We finally had to reluc-
tantly leave 15 meters to
take advantage of an
opening on 10 meters. |
think half of the world
followed us to 10 meters.
If you think 10 meters is a
dead band, just listen to
a DX station give one CQ.
I believe we attracted
every ham within 6,000
miles. We were working
stations at the rate of
three per minute until a
sudden power failure on
the island took us off the
air. After the power had
been restored, we checked
the band but found
that the propagation had
gone down considerably.
Taking a quick count of
our brief 10 meter debut,
we found that we had
contacted over 200 sta-
tions in about one hour.
We had also contacted
over 300 stations on 15

for our first try on that
band.

Almost collapsing from
exhaustion, we stumbled
out to our patio overlook-
ing the Caribbean and
revived our spirits with
several cold drinks from
our spacious, well-stocked
refrigerator. The life of a
DXer can truly be grueling,
we thought, as we relaxed
on the front porch, enjoy-
ing the cool trade winds.
Then, gathering courage,
we went back into the
shack and looked at the log
to see how many extra QSL
cards we would have to fill
out for our moment of
glory. Sobered by the
thought of increased writ-
ing, we decided to concen-
trate on our two expedition
goals: first, to obtain
enough countries for
DXCC; second, to work all
states. '

Shunning massive pile-
ups for the moment, no
matter how ego-gratifying,
we exerted all our efforts
toward obtaining a max-
imum country total. We
tried 40 meters for night-
time DX, but found the
band cluttered by broad-
cast stations, making com-
munications impossible.
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View of 70-foot tower and Hy-Gain quad. This was shot on
the approach to the house.

Our 80 meter nighttime
operation proved much
more successful and we
were able to work several
of the European countries.
We were also able to spend
some time in the Russian
portion of the 80 meter
band, working many of the
Russian stations which
could not come up to the
regular DX area of the
band. During the daytime
we concentrated primarily
on 15 and 10 meters, get-
ting excellent propagation
into the Mideast, Asia, and
Oceania. Longpath to
these areas was also quite
effective and was the only
way we were able to con-
tact stations in the Asian
zones.

Being able to operate in
the foreign band, a priv-
ilege denied to us in the
United States, helped im-
mensely in contacting new
countries. We were able to
avoid much of the QRM
and congestion of the
American band and were
also able to contact sta-
tions which operate pri-
marily in the foreign band.
Split operation also was
made more efficient by our
ability to listen in the DX
portion of the American
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band but transmit below
the band edge. Operating
in this portion of the band
was an experience we real-
ly miss, now that we are
back in the United States

We were surprised to
find that, at the end, when
all was totalled, we had not
only met our goal of 100
countries, but had exceed-
ed it by a large margin. The
total country count fin-
ished at 143 worked, in-
cluding all continents. We
had also obtained contacts
with all 50 states, the most
difficult being Alaska and
the last being South
Dakota. Lest anyone think
that all we did was hunt for
specific states and coun-
tries, let me add that in our
eight days of operation, we
contacted more than 3,300
stations.

After eight days of
operation, we reluctantly
packed for our trip back to
California. We were sad to
leave the island. Though
we would not miss the
giant bugs that attacked us
every night, nor the sugar
ants that competed with us
for food, we would miss
the beautiful weather, the
friendly people, the help

and support of local hams,
and, most of all, the
notoriety of being a
sought-after DX station.
We were about to be
transformed back from
pileup-makers into pileup-
seekers. Stu and | were
ready to stay indefinitely,
but we had no choice
because the house no
longer belonged to us. A
new occupant was eagerly
waiting for us to leave so
that he could taste the ac-
tion that we had enjoyed.
The weather was perfect as
we left for Antigua to meet
our connecting flight back
to New York.

As luck would have it,
we arrived in Antigua just
in time to watch our con-
necting flight take off for
New York, which started
off a whole chain of missed
flights, so we had plenty of
time to sit around airports
and reflect on the ex-
periences of our first ex-
pedition. We listened quite
a bit to cassette tapes that
we made of our operation
and enjoyed reliving the
pileups. Both of us agreed
that it was well worth the
trip to Montserrat to under-
stand first-hand the work-
ings of a DXpedition. The
experience gained on the
receiving end of a big
pileup is invaluable. It
helps one’s discipline in
operating procedures, and
it makes one appreciate
the difficult time that DX
stations have in sorting out
the numerous calls which
seem to blend into one
continuous buzz.

When we arrived back in
Los Angeles, our QSL
manager, Sheldon Shallon
W6EL, presented us with
the first of a number of
large shopping bags full of
QSL cards. After looking
through hundreds of cards
sent for our VP2MJE opera-
tion, we have learned what
will expedite a return card
and what will slow a card
down. For example, it is
surprising the number of
people who send cards

with local time indicated,
instead of the univerally
accepted GMT. A DX sta-
tion, which has no idea of
what CDST or MDST
means, will simply throw
away a card not in GMT,
and the poor ham who
worked so hard in that
pileup will never get his
card. We've received cards
which have been an hour or
more off of the correct
time, and some have come
through with- no time in-
dicated at all. Also, people
who send cards to a QSL
manager with no SASE, ex-
pecting to get a card back
immediately, will be lucky
to get a card back through
the bureau in a year, if at
all. Some cards came with
the wrong date, and with a
log containing 3,300 con-
tacts, it is impossible to
spend time looking for that
contact. Above all, make
sure that every DX card
you send is in GMT with
the correct date and time,
and is legibly written
Luckily, however, most of
the cards sent to us were
done properly, so we were
able to locate them quick-
ly in the log and send them
out in a reasonable period
of time.

Both Stu and | bhave
agreed that the expense
and time involved in an ex-
pedition such as ours is
well worth it, and we feel
that any ham who has the
opportunity to go on an ex-
pedition should not hes-
itate. One need not go to
the rarest spots of the
world to enjoy the excite-
ment of being a DX station.
We were neither the first
nor the last of the stations
visiting Montserrat, but
every ham who has been
there has enjoyed the ex-
citement of being on the
other end of the pileups
and there is plenty of ac-
tion on all bands. Other
islands could offer the
same opportunities. DX-
peditioning is a unique ex-
perience which can be ap-
preciated only by those
who have tried it.
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Close Encounters

—the eyes of Texans are upon them

omething strange was

moving up there!
Across the glittering star
fields of a moonless Texas
night it crept, a small
orange light, pulsating
slightly and growing
brighter. Abruptly, it
changed direction. Red-
dish now, it proceeded at
right angles to its former
course, away from the
smudge of light on the
horizon that marked a dis-
tant city.

A flight controller
hunched intently over his
radarscope. Its eerie glow
illuminated an expression
of amazed disbelief. A
silent whistle escaped from
his pursed lips. An 80° turn
at 16,000 mph and out of
range already? Involuntari-
ly, his throat muscles
tensed to speak to the pilot
of the only plane on the
scope, then relaxed. Who
would believe him? Prob-
ably an equipment
malfunction, he thought.
Yet stories told by old-
timers, stories at which he
had scoffed, began to filter
into his mind.

Much lower now, the ob-
ject skimmed slowly over
an area of rough terrain. A
lone car probed the dark
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county road with high
beams. Nearing the crest of
a hill, it switched to low as
a glare showed someone
was coming. The beer net
on 34/94 was pleasant com-
pany. Suddenly there was
only dead silence. Worse
yet, the engine and
headlights had quit at the
same moment!

Too busy braking to
question the source, the
driver was thankful for the
light as he brought the car
to a stop on the berm. But
now the approaching blaze
looked like a jet-propelled
magnesium flare. Just as it
seemed that it must smash
right into the car, it was up
and over and off into the
sky behind. And a ham sat
quietly, shaking for five
minutes before realizing
that the engine was run-
ning, the headlights were
on, and the repeater was
chattering away as though
nothing had happened.
“What was that?”” was still
his only thought.

At that moment, not far
away, as it had all day,
every day for months, a
unique laboratory waited
to answer that question.
Near the very limit of their
sensitivity, recording in-
struments deviated slightly

from the norms of their
tireless monitoring. Inside
a low building, pale by
starlight against the dark
hillside, electrons surged
through microcircuitry. A
minicomputer swiftly ex-
ecuted its intricate series
of commands. An alarm
shrilled, alerting duty per-
sonnel. Quickly all posts
were manned, and the
sophisticated technology
of the only known scien-
tific facility in the world
dedicated solely to UFO
research was ready for
what might come.

Still adjusting headsets,
observers manning three
phototheodolites at widely
separated locations on the
400-acre site scanned the
stars for one that moved,
waiting for instructions.
They were not long in com-
ing. “Magnetic anomaly,
270 degrees, increasing in
intensity. Stand by.” Inside
the laboratory, the director
studied the endless white
tongue of paper extruding
slowly from the chart
recorder. Eight fine lines
were being penned on it,
measuring the output of
various sensors. Periodic
blips indicated time signals
being received on 60 kHz
from WWVB. Two of the

channels were now show-
ing deviation well above
their baselines. Attention
shifted expectantly to the
color video terminal.

From high atop a tower
rising into the darkness
above a nearby building,
powerful radar pulses were
sweeping a 12-mile radius.
For several rotations there
was no unusual return.
Then, “Radar lock-on!"’ As
coordinates of the UFO
were relayed to the field
observers, excited cries
doubled in the headsets.
“Got it! Orange lenticular
object, moving in fast.”

All  three photo-
theodolites were now
tracking the object. Each
operator concentrated on
keeping the image of the
UFO centered on an il-
luminated spot in his aim-
ing scope, while shaft en-
coders on the pan-and-tilt
heads of the telescopic
cameras were feeding
coordinates into the com-
puter. At the same time
photographic evidence
was being collected, data
sampled from each of the
three locations every few
seconds was being pro-
cessed into a video display.
The UFO’s path was seen
superimposed over an im-
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Photo A. Laser beam made visible by water vapor refraction pierces the night from the UFO light-pulse experiment ap-
paratus at the Laboratory for Instrumented UFO Research near Austin, Texas. Capable of transmitting up to 2.5 million
bits of response-test data per second, this red-light laser device can also be used to measure UFO distance and test the
hypothesis that light beams may be bent in the vicinity of some UFOs.

age of the area beneath it.
Actual distance readings
were being printed out for
permanent record.

Busy as it was, though,
the computer was also per-
forming a number of other
vital functions. As the
vidicon operator focused
on the approaching UFQ, it
measured the arc subtend-
ed by the image and com-
puted the size of the ob-
ject. It also computed the
visibility radius of the ob-
ject, and retrieved the
names and phone numbers
of ARGUS volunteers who
should be able to see it.
Several telephone lines
were being pulsed with the
dual tones so familiar to

autopatch users, and
sleepy voices began
answering phones shrilling
on bedside stands miles
away. As each answered,
the name and phone
number was printed out
and the volunteer heard,
“This is an Operation
ARGUS alert! Please do as
you were instructed.”
Suddenly wide awake,
the observers hastily
pulled on clothes, jammed
feet into shoes, and
grabbed binoculars and
cameras on the run. This
night they were not to be
disappointed. Here was
UFO event-sharing on a
silver platter, in contrast to
the ordeals suffered by

our friends in “Close En-
counters” on the silver
screen.

Unlike the movie, the
scenario we have imagined
is hardly fantasy. This
laboratory actually exists.
At this very moment,
whatever the time, its
equipment is scanning the
sky, waiting for the real
thing to happen. This is
where history may be
made —Project Starlight
International, or PSI.

In the rattlesnake-
infested hill country north-
west of Austin, Texas, ac-
cessible only by four-wheel
drive, lies the 400-acre site
of the Laboratory for In-
strumented UFO Research,

a facility unique in the
world. At this remote loca-
tion, field research is con-
ducted for Project Starlight
International, a research
division of the Association
for the Understanding of
Man, which is a nonprofit
educational organization
based in Austin. PSI’s pur-
pose?! To document scien-
tifically and irrefutably the
existence of UFOs. Ray
Stanford, founder and
managing director, is an
acknowledged expert in
the field of UFO research.
Author of Socorro “Saucer”
in a Pentagon Pantry, he
conducted a fascinating
and well-documented in-
vestigation of the Socorro,
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Photo B. PSl’s Operation ARGUS radar and radio-frequency monitoring laboratory. With
a radius of 12 miles, this radar unit will provide UFO distance data for Operation
ARGUS, a computer-centered tracking system of highly sophisticated design covering

a range of 472 square miles.

New Mexico, landing of
April 24, 1964. According
to Stanford, there is no
known research facility in
the world dedicated to
UFO investigation which
even approaches the so-
phistication and capability
of PSI.

This high-powered re-
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search effort is directed by
a professional astronomer,
Dr. Daniel H. Harris, Ph.D.,
from the University of
Arizona. Dr. Harris, some-
thing of a modern pioneer,
is the first scientist to ac-
cept a full-time paid posi-
tion in UFO research. Right
now, final touches are be-

ing completed on the most
sophisticated of the equip-
ment, and the laboratory
will be fully operational.
Much of the equipment is
already scanning Texas
skies twenty-four hours a
day. And a most impressive
array of scientific goodies
it is indeed.

What are the prospects
for irrefutably document-
ing a close encounter?
Much better than you
might think, as witness the
photographs showing only
one of several UFOs
observed at the site. But
wouldn’t it be better to go
to the UFOs rather than
hope they appear at one
location? Actually, that
was the historical ap-
proach. During the green
fireball episode in the
late ‘40s and early ’50s,
teams of investigators for
Project Twinkle rushed
from one area to another
where sightings were being
reported. Invariably, they
arrived too late to see
anything. The UFOs, it
seems, didn’t wait around
for them. PSI decided that
it would be more produc-
tive to establish a perma-
nent laboratory with
sophisticated equipment
and man it around the
clock, seven days a week.
The other option is still
open, however. A vital core
of instruments can be
transported on short notice
by four-wheel-drive van to
any location where it might
be needed.

Until now, most UFO
research has been anec-
dotal. Witnesses of past
events could be inter-
viewed and second- or
third-hand information
could be correlated. Infre-
quently, a fortuitous
amateur photograph,
usually of very poor quali-
ty, might turn up. Or
perhaps a bit of soil from a
purported landing site
could be secured for
analysis. Immense effort
went into analyzing and
rehashing data of this kind,
and there is a lot of it.
UFOCAT, the computer-
ized files associated with
the Center for UFO
Studies, now contains over
60,000 close encounters.
And Ted Bloecher has in-
dexed over 1500 close en-
counters of the third kind,
in which contact with en-
tities was reported.



However, there was no way
to study UFOs directly and
scientifically. Like the
weather, lots of people
talked about UFOs, but
nobody did anything about
them —except for the
military, which was busy
trying to shoot them down.

Scientific voices have
cried in the wilderness
almost from the beginning
of the modern UFO era in
World War I, urging
serious investigation. Back
in 1968, the House Com-
mittee on Science and
Astronautics held a hearing
on UFOs. Dr. Garry C.
Henderson, then project
leader on the lunar surface
gravimeter/surveying
system, proposed an im-
plemented plan to acquire
hard facts about the ex-
istence and nature of
UFOs. He even detailed the
instruments which should
be used. And Carl Sagan,
an astronomer who is as
outspoken an advocate of
the well-inhabited universe
theory as he is a skeptic
about UFQs, has said that
anyone really interested in
the supposed phenomenon
should use high-quality in-
strumentation to probe its
nature. Finally, someone is
doing just that!

PSI is equipped to study
a broad range of physical
effects which might be
associated with UFOs.
Their objective is to gather
a maximum range of hard
data and to disseminate
this information quickly to
members of the scientific
community. At a local
level, larger numbers of
people, probably including
some hams, will be able to
share in UFO events through
Operation ARGUS.

The Greeks, as usual,
had a word for it. Argus
was a character in Greek
mythology who had eyes
all over his body to make
him a good watchman. At
the Laboratory for In-
strumented UFO Research,
ARCUS stands for Auto-
mated Ringup on Geo-

located UFO Sightings,
and we have illustrated
how it might work in prac-
tice. But there is a lot more
to scientific UFOlogy than
this.

UFOs have been re-
ported to cause magnetic,
radio-frequency, elec-
trostatic, and gravitational
effects, as well as
temperature changes,
barometric disturbances,
and sounds. PSl’s auto-
matic recording equip-
ment therefore includes
three magnetometers and a
gravimeter, as well as a
microbarometer, an elec-
trometer, and a sky camera
activated by magnetom-
eter deviations. An am-
bient microphone records
voice input and audio ef-
fects, while a highly-direc-
tional microphone can
handle distant sounds. The
eight-channel, sensor-
activated chart recorder
displays low-frequency
data up to 150 Hz cor-
related with universal time
from WWVB. Radio-
frequency scanners and
recorders also incor-
porating UTC input cover
the rest of the spectrum.

A computer-interfaced
magnetometer system has
been completed which will
process field-effect data.
Newly-designed sensors
with 60-Hz filters respond
up to 700 Hz and are
oriented in three dimen-
sions. Thus a three-
dimensional video model
of the magnetic field
around a UFO can be
displayed, showing each
component in a different
color. Pulsations or
changes in light emitted by
a UFO can be monitored
by an electronic system
utilizing solid-state sensors
having a bandwidth of 10

DAY BAND
Saturday 40
Saturday 75

Ray Stanford, Managing Director
Project Starlight International (PSI)

PO Box 5310
Austin TX 78763

Walter Andrus, Director

Mutual UFO Network (MUFON)

103 Oldtowne Road
Seguin TX 78155

Dr. J. Allen Hynek, Director
Center for UFO Studies (CUFOS)

924 Chicago Avenue
Evanston IL 60202

William Spaulding, Director
Ground Saucer Watch (GSW)

13238 North 7th Drive
Phoenix AZ 85029

Dr. Dennis W. Hauck, Director
International UFO Registry (IUFOR)

PO Box 1004
Hammond IN 46325

James Lorenzen, Director

Aerial Phenomena Research Organization (APRO)

3910 East Kleindale Road

Tucson AZ 85712

Table 1. Major UFO research organizations.

MHz.

OZMA and CYCLOPS
are strange-sounding
names for serious projects
funded by the U.S. govern-
ment to search for in-
telligent life in space.
Possible communications
from selected stars have
been monitored. SETI,
Search for Intelligent Life,
is an ongoing NASA project
which is developing
designs for a very large
system of antennas and
computers for the purpose
of contacting extrater-
restrial life. Since NASA
scientists are convinced of
the importance of such
endeavors, PSlI has not
neglected this aspect of
UFO research. Are UFO in-
telligences, if they exist,
capable of or interested in
exchanging intelligent
communication? To an-
swer this question, a

MHz utC EST
7.237 1200 0800
3.975 1300 0900

modulatable Liconix 605M
helium-neon laser has been
installed which can
transmit voice, code, or
television signals. Any
modulated light response
which a UFO might make
to the laser signals can be
detected as sound or as a
TV image.

Radio transmissions
other than noise have not
been reported from UFOs.
Disruption of radio trans-
mission and reception, on
the other hand, is frequent-
ly reported. This is why
laser light rather than rf
was chosen for a com-
munication experiment.
According to many
reports, what appear to be
coherent light beams of
various colors have been
projected from UFOs. And
searchlight beams directed
at UFOs have been seen to
bend sharply, due perhaps

NET
CONTROL QTH
N1JS MA
WAQARG L

Table 2. MUFON amateur radio SSB nets — weekly.
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Photo C. An early prototype program display on Operation ARGUS’s color video ter-
minal, showing simulated UFO tracking over a computerized topographic map. Tracking
and laboratory instrument data is automatically displayed below the map.

to some field effect or
variations in atmospheric
density. These are phe-
nomena worthy of in-
vestigation for which the
laser equipment could be
used. In addition, the
system can be adapted to
determine the distance of
an object with extreme ac-
curacy using reflected
laser light.

As you might expect,
photographic documenta-
tion is an important aspect
of the laboratory program.
UFOs within range will
find that they are captured
on 35mm moving picture
film. A Super-8mm sound
movie camera with a
1-to-12 ratio zoom lens is
also available. From
various stations at the site,
three automatically syn-
chronized 35mm cameras,
one of which is equipped
with a diffraction grating
for spectral studies, record
any UFO event. High-
resolution, close-up im-
ages of objects being
tracked can be obtained
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using Schmidt-Cassegrain
telescopes of 2,110mm
and 1,250mm focal
lengths, as well as a
240mm telephoto lens on
the 35mm movie camera.

UFOs have often been
reported to investigate
new or unusual light pat-
terns on the ground. Some
have responded to lights
flashed or directed at
them. For this reason, a
light pattern response ex-
periment has been de-
vised, although it is rarely
used. A hundred-foot cir-
cle consisting of ninety-
one 150-Watt spotlights
contains a single light in its
center. Solid-state circuitry
and a microprocessor
make it possible to se-
quence the lights in any
desired pattern, or even to
mimic the light patterns of
a UFO.

KI12XBJ, the only known
radar facility in the world
dedicated exclusively to
UFO research, was |li-
censed by the FCC on June
8,1977. Although it is

planned to install a more
effective system for broad-
range sky coverage when
funds permit, the present
Raytheon Model 1700
covers a 12-mile radius
with 360-degree rotation.
Operating on 9375 MHz,
its 7.5 kW pulses can
detect reflective objects
up to 20 degrees above the
horizon.

How big was the UFO?
This easy-sounding ques-
tion is one of the most dif-
ficult to answer accurately
when a sighting has oc-
curred. Was the object
very large and far away, or
was it small but close to
the observer? Few people
run around with optical
range finders in their
pockets, and it is rare that a
UFO passes in front of
some background object
which can provide a
distance reference. At
PSI, however, Operation
ARGUS can determine
distance electronically by
radar. Not all UFOs reflect
radar signals, apparently,

but this poses no problem.
Accurate horizontal and
vertical coordinate data
from shaft-encoders on op-
tical tracking equipment
can be triangulated by the
computer to provide ac-
tual distance, horizontal
distance, and altitude. If
the area of an image can
be measured, the size of
the object can then be
computed from the
distance data.

When a UFO is being
tracked, the ARGUS com-
puter has been pro-
grammed to select from its
memory of 472 square
miles of terrain that sector
of a full-color topographic
map over which it deter-
mines the object to be
passing. The path of the
UFO then appears on the
video display superim-
posed over the image of
the terrain. Sequentially-
tracked positions are in-
dicated by successive let-
ters or numbers. The entire
episode, correlated against
UTC, can be retrieved from
computer memory for
later study. Ground ob-
jects over which the UFO
passed or hovered as well
as possible landing sites
will thus be a matter of
record. They can be ex-
amined for evidence later,
if the UFO departs before
a mobile unit can reach
the site.

We’ve had a look at the
GUS of Operation ARGUS,
which is primarily techno-
logical. The AR, auto-
mated ringup, deals with
people, for it is in this way
that local volunteers can
get involved. Ray Stanford
terms this aspect of the
operation “UFO event-
sharing.” Here is a concept
of great potential to us as
amateur radio operators,
wherever we may live. As a
movie, ““Close Encounters”
was great entertainment
and could even be con-
sidered educational in
some respects. But, fan-
tasy aside, what is the ac-
tual status quo with regard
to UFO knowledge at the




present time?

To be honest about it,
there is a great diversity of
opinion on the subject.
UFOlogists, many of whom
have been investigating
the phenomenon for thirty
years, present a spectrum
of opinion. Some take the
position that little or
nothing is known concern-
ing the true nature of the
UFO. Official government
interest vanished with the
dissolution of Project
Bluebook and the issue of
the infamous ‘““Condon
Report,” which as much as
denied their existence. On
the other hand, a number
of authorities believe that
the reason for governmen-
tal disinterest, including
the recent refusal of NASA
to reopen the field for in-
vestigation, is that they
already know all about
UFOs. In"his book, Situa-
tion Red: The UFO Siege,
Leonard Stringfiéld builds
a strong circumstantial
case that intact spacecraft
have been recovered from
crash sites, and that ex-
traterrestrial humanoids
have been autopsied. If so,
it now appears unlikely
that military authorities
will voluntarily expose
these facts to public view.
However, a lawsuit filed by
one UFO group against a
government agency under
the Freedom of Informa-
tion Act could produce
evidence of such conceal-
ment.

Between these view-
points, one finds many
theories about the nature
of the UFO. Some
UFOlogists believe that
the phenomena may be
psychic in nature. Others
think UFOs are a mass
neurosis, a psychological
projection from the race
mind. A few like the idea
that they are a control
mechanism, designed to in-
fluence human evolution
in the manner we saw
dramatized in the movie
”2001.” Most, however,
believe the evidence
points to hardware from

Photo D. Second-generation print of possible UFO which hovered for nearly 10 minutes
beginning at 8:58 pm on December 10, 1975. Tri-X film, 5-second exposure with 300mm
f/4 lens. Forty-eight photos were obtained during this event, which occurred prior to in-
stallation of PSl’s more sophisticated equipment.

Photo E. Second-generation print ot same object as Photo D moving off to left during
8-second exposure. Note strange burst-tike effect not apparent 1o observers. Approx-
imately 9.09 pm, TreX film with 300 mm t/4 lens. Typical of those taken by the PSI staff
during the December 10, 1975, event, the photos are encouraging but net considered
definitive concerning the nature of YFOs.

outer space, vehicles from
some distant star system
which operate through
space/time in a manner we
cannot yet comprehend. It
is this hardware aspect of

UFOs which renders them
susceptible 1o instrumen-
tal investigation. We may
be on the way to answeting
what UFCs are, but the
questiors of where they

are from and why they are
here will ultimately have
to be answered as well.
Where, then, does all
this leave us, as interested
citizens who want to know

11



the truth? And what can
we do to help, or to be
prepared when the next
“flap” or wave of activity
once more fills our skies
with something strange?

There are things we can
all do. For those fortunate
enough to live in the vicini-
ty of Austin, training and
participation in PSI ac-
tivities as a volunteer might
be possible. The expense of
supporting a research ef-
fort such as this suggests a
way in which we might con-
tribute. As radio amateurs,
however, we have unique
qualifications for par-
ticipating in UFO event-
sharing on a national as
well as a local level.

We can keep informed
through groups which cor-
relate and communicate
information, such as the
Center for UFO Studies.
Dr. J. Allen Hynek, Chair-
man of CUFOS, was
technical advisor for the

production of “Close En-
counters.” Much of the
realism of this film can be
attributed to the case in-
formation he was able to
provide. We can also join
or support investigatory
groups such as MUFON
or GSW, for example.
MUFON amateur radio
nets meet weekly. On
Saturday mornings at 1200
UTC, the 40 meter section
meets on 7237 kHz, and the
75 meter section meets at
1300 on 3975.

Every section of the
country has investigators
trained by some organiza-
tion to investigate UFO in-
cidents. They are often in-
terviewed by the media.
Most of them would be
more than happy to speak
at a radio club meeting, or
to know that local hams
are ready to help during a
local UFO flap. Many of
them need education in
the tremendous capabil-
ities amateur radio has for

tracking and
sightings and landings.
Repeater groups in par-
ticular may be interested
in learning who to call and
what to do if UFQOs appear
in their area. So the rela-
tionship can be one of
mutual benefit. Getting
qualified investigators to
the site of a UFO incident,
while it is still in progress if
at all possible, is the key to
solving the mystery. The
government agencies can
offer no help, since they
have officially declined to
investigate UFQOs. The
police, if they do anything
at all, generally report the
incident to the Center for
UFO Studies via their
hotline. Ultimately, news
of the incident may filter
down from there to the
headquarters of one of the
investigatory groups such
as MUFON. A local in-
vestigator is finally in-
formed and hopefully
reaches the scene. By then,
the UFO and most of the

reporting

evidence is long gone.
Wouldn’t it be much more
efficient if hams knew who
to contact in their own
area to report an en-
counter? And a call on the
2 meter repeaters in any
city ought to furnish
plenty of tracking ob-
servers or witnesses in a
hurry. We can’t all have a
Project Starlight Interna-
tional in our backyard, but
we do have an HT, a
mobile, or a low-band rig
and know how to com-
municate. We also have
some technical training
which helps in describing a
UFO and its effects. Work-
ing together, we can solve
the UFO problem.

Current UFO activity has
recently shifted from
South America to Aus-
tralia. The lull in sightings
in the U.S. may end at any
time. UFQOs, the eyes of
Texas are upon you! And
we'll be keeping ours open,
too. B

SPECIAL FEATURES
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SPECIFICATIONS

Input voltage: 105 - 125 VAC

RS-7A

5 A Continuous

POWER!
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Quality DC Power
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¢ Fold-back current limiting
protects power supply from
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* Crowbar over voltage pro-
tection on all models

* Three conductor power cord

* One year warranty

* Made in US.A

¢ Maintain regulation and low
ripple at low line input voltage
and rated load

* Heavy duty heat sink

e Chassis mount fuse

ENGINEERING
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NOW AT TOWER ELECTRONICS A

FMS-25

Designed to be the perfect mobile rig, the FMS-25 provides you with the same outstanding receiver and transmitter
as the System 3000A plus several operating features that provide the utmost in mobile operating convenience. Ten
front-panel-programmable memory channels, a built-in band scanner, any transmitter offset, fuil coverage
(144-147.995 MH2), electronic push-button tuning and an advanced PLL synthesizer are just a few of the operating
features that make the FMS-25 a fantastic rig. At the low price of $439 it leaves all the others behind.

TOWER ELECTRONICS CORP.

+~ T44

24001 ALICIA PARKWAY
MISSION VIEJO. CALIFORNIA 92675

(714) 768-8900

EDGECOM SYSTEM 3000A

{(Hh 145

SQUELCH PAUSE '
SCANNER

~_ SYSTEM 3000A

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

—a split-personality radiator

Freddy Brown WA4JTJ

RFD |, Box 267
Scottsville KY 42164

peassas

f you’re interested in a

multiband, inexpensive,
easily built wire antenna
system with DX capabil-
ities, then here it is. It’s in-
expensive because it is
made of available ma-

| -

cap ki?{.u !

terials, such as wire and
small variable capacitors
for the matching section.
This also contributes to the
ease of construction. Be-
cause the antenna has a
dual personality, or is bi-
banded, | call it “schizo-
phrenic.”

The triangle antenna is a
single loop of wire fed by a
gamma match. In fact, the
loop has two gamma
matches (one for each
band of operation). | first

6in

-ANVENNA
WIRE

TOWER ~

—
L.
‘E G’} ON TOWER |
| |

buiit a 40m triangle as
described by Byron Self
WB6UFW.1 | operated this
antenna for about a year
with excellent results. A
loop is very wide-banded.
In fact, by use of the gam-
ma match, the swr of this
antenna never exceeded
1.3:1 at the band edges.
The 40 meter loop is 1
wavelength long (140 ft.).
After realizing this closed
antenna loop would prob-
ably resonate with 15

TV
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SELECTIVITY

MFJ INTRODUCES NEW

SUPER CW/SSB FILTERS

This new MFJ-721 Super Selector CW/SSB Filter gives

e Y

you 80 Hz BW, steep
SSB skirts, noise

' limiting, 2 watts for
speaker plus more.

This New MFJ-721 Super Selector CW/SSB
Filter gives you a combination of performance
and teatures available only from MFJ: e Razor
sharp 80 Hz non-ringing CW filter e Steep
skirt SSB filter e Selectable peak and trough
noise limiting e Plugs in phone jack ® Two
watts for speaker e Simulated stereo reception
* Inputs for 2 rigs * Speaker and phone jacks
® Auxiliary 2 watt amplifier, 20 dB gain

The CW filter gives you 80 Hz bandwidth
and extremely steep skirts with no ringing for
razor sharp selectivity. Lets you hear just one
CW signal on the crowded Novice bands.

Bandwidth is selectable: bypass, 80, 110,
150, 180 Hz. Response is 60 dB down one
octave from center freq. for 80 Hz BW. Center
freq. is 750 Hz. Up to 15 dB noise reduction

8 pole active IC filter. Low O cascaded stages
eliminates ringing. Hand matched components

The SSB filter dramatically improves read-
ability by optimizing audio bandwidth to reduce

Same B pole Super CW Filter as in
MFJ-721. 80 Hz BW, extremely steep
skirts with no ringing for razor sharp

180 Hz. Center freq. 750 Hz. Automa
tic noise imiter. Plugs in phone jack to
drive Speaker to 2 watts. 2x4x6 in
Requires 9-18 VOC, 300 ma. max. Op-
tional AC adapter, $7.95.

CWF-28X MFJ SUPER Cw FILTER

- w ane Hz of each other.

CWF 28X and the SBF 2BX are the same CW and SS8
filter as in the MFJ 721 but less speaker amplfier and noise

For Orders, Call Toll Free

\___P.0.BOX 494

This New MFJ-720 Deluxe Super CW Filter gives you 80
Hz BW, no ringing, 2 watts out.

selectivity. Selectable BW: 80, 110 NE‘N

These MFJ active filters are the most copied in Industry.

32995

But perfermance is net cepled. Only MFJ hand ssiects com-
ponents so the cenler trequency of sach CW stage is within

800-647-1800

ORDER TOOAY BY MAIL OR CALL TOLL FREE 800-647-1800 AND CHARGE IT ON VISA DR MASVER S |
CHARGE. Order any product from MFJ and try it. i net delighted, retumn it within 30 days fer 3 prompt VISA | l@
relund (less shipping). One year unconditienal guarantee. Add $2.00 shipping/handling. Fer order/repair

siatus, in Mississippi and outside continental USA, call 601-323-5869 T

MFJ ENTERPRISES, INC.

MISSISSIPPI STATE, MISSISSIPPI 39762 %2

sideband splatter, remove low and high pitched
ORM, hiss, static crashes, background noise,
and hum

Makes listening for long periods pleasurable
and less fatiguing. Ideal for contest and DX

IC active filter includes 375 Hz highpass cut
off plus selectable lowpass cutoffs at 2.5, 2.0,
1.5 KHz (36 dB per octave rotoff).

Switchable automatic noise kimiter for impluse
noise; trough clipper removes background noise

For Simulated Steres, the raw signal goes
to one ear and the filtered signal to the other
The signal appears in both ears and the ORM
in only one. The ears and brain reject ORM yet
off-frequency calls can be heard. Requires
stereo phones.

Switch selects one of two rigs. OFF position
connects speaker to rig. Speaker disables when
phones are used. Requires 9 to 18 VDC, 300
ma. max. 5x2x6 inches. Optional AC adapter i1s
$7.95. Order yours now

SBF-2B8X MFJ SSB FILTER

each

hmiter  Plugs i ng to drive phones or connect between audio
stage for tull speaker operation Uses 9 V battery 2x3x4 inches
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It’s easier
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Telex headphones and headsets
make it easier to enjoy the hobby.
Whether you prefer lightweight or
full cushioned comfort, there's a
high performance Telex product
that will help make you a better
operatol. See yours...at better ham
outlets everywhere. or write...
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meter (21 mHz) excitation,
| proceeded to build a 15m
gamma match and at-
tach it directly to the
antenna. The same results
were obtained on 15
meters — low swr and very
wide bandwidth. Adding
the second gamma match
didn’t alter the perfor-
mance of the original
antenna.

Shortly afterwards, |
constructed a triangle loop
for 80 and 10 meter opera-
tion. | simply computed
the loop length for the mid-
dle of the low frequency
band by using the formula:
1000/f(MHz). For example,
1000/3.6 = 278 ft. This is 1
wavelength for 80 meters
and 8 wavelengths for 10
meters.

Construction Notes

I'm including diagrams
from Byron’s article to aid
in the construction of the
wire loop and gamma
matches. These are Figs.
2-4. Fig. 1 shows the
“schizophrenic’” triangle
with gamma matches at-
tached. Solder the braid of
the two 50- or 75-Ohm
coaxial lines to the center
of the loop. Solder the
center conductor of the
coax to one side of the
capacitor and the gamma
wire to the other side of the
capacitor. | used a plastic
freezer box to house the
capacitor and applied
silicone rubber sealant to
waterproof the holes made

46

by the exiting wires. | used
a standard close-spaced
365 pF broadcast band
capacitor, which has not
arced yet with my 180 W
transmitter.

Final Notes

| installed both loops on
my 60-foot tower (Fig. 5),
leaving room at the top for
TV, 2 meters, and maybe a
yagi or two later on. The
loops should be kept as
close to equilateral tri-
angles as possible. Of
course, | couldn’t do this
with the 80 meter loop on
my 60-foot tower. There-
fore, | stretched the
horizontal side to 122 ft.,
and each slanting leg was
78 ft. long. This put the
horizontal leg about 10 ft.
above ground and the apex
at the top of my tower. The
whole loop is tilted a few
degrees off wvertical. |
would expect that tilting
the triangle would result in

CENTER OF BOTTOM WIRE
\

o

ANTENNA

MATCHING WIRE

LI T

[TTTTTTIE .

GAMMA DATA IN TABLE !

GIVEN LENGTH

OF GARDEN HOSE OR
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Fig. 4.

One last point. A good
antenna switch in the
shack is desirable for quick
band changes.l

/’ /e
4015 m LooP
Z

~ “so-omuoor [

TOWER

FRONT VIEW

X TIE POINTS

Reference

1. Selt, "The 40-Meter Trian-
gle,” QST, Vol. LX, No. 5, May,
1976.

TOWER

a lower angle of radiation. Fig. 5.
Loop information Gamma data
Loop length for
Band middle of band G S Capacitor (pF)
80 277'9" 96" 6" 300
40 147 73" 4" 200
20 705" 35" 2” 100
15 47'2” 27" 15" 75
10 358" 18" 1" 50
6 19'11” 10" 1 30
Combinations Loop length Gamma data Resonant frequencies
40m and 15m 141 same as above  40m—7.100 MHz
15m—21.277 MHz
80m and 10m 2779 same as above  80m—3.6 MHz

10m—28.830 MHz

Table 1.
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® Ten Memory Channels
® Band Scanner
® Any Transmitter Offset
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Terry Conboy N6RY
1231 Crestview Drive
San Carlos CA 94070

From CW to Computers

—a digital modulation primer

You’re sitting in your
easy chair discussing
the fine points of raising
begonias with the bunch
on 3914 when something
sounding a great deal like
the soundtrack from the
“Texas Chainsaw Massa-
cre’’ begins to put a decid-
ed cramp in your rag chew-
ing style. The group is
divided on whether it is
SSTV, TeletypeTM, fac-
simile, or just the Russians
at it again. Whatever it is,
you decide, it is at least 50
kHz wide, and bound to be
part of the computer con-
spiracy incited by 73 and
its 1/O section. Bunch of
whippersnappers and their
confounded digital mod-
ulation!

Digital modulation is

WAVE TEK 142 L | “‘;:::LOB
FUNCTION GEN__] /'I TR on
- AM INPUT i
(o)
BYPASS
et A S
WAVETEK 142
FUNCTION GEN
L i
H-P 21 1A WAVETEK 142 ‘]
SQUARE WAVE |— FUNCTION |
GENERATOR GENERATOR

VCG INPUT

) |
! |
] H-P 8640B
—--| "RANOOMIZER" L SIGNAL
/L GENERATOR

FM INPUT
10}

nothing new, having been
started by Samuel F. B.
Morse and others quite
some time ago. Lately,
however, it has grown into
something quite removed
from the days of manually
sent Morse code and of
clanking, noisy, mechan-
ical teleprinters. In-
tegrated circuits have
made complicated signal
processing simple, or at
least small, and computers
are now available at a
price within reasonable
reach. Lots of hams like
you have found that there
is a great amount of fun in
programming and playing
with microcomputers
After the initial hardware
debugging and the game
playing which follows, you

H P 85538
SPECTRUM
ANALYZER
—J

[ H-P 85538
! SPECTRUM
ANALYZER

< L

—ef

FM-AM SIGNAL ]» SPECTRUM
GENERATOR l ANALYZER

1 I
JBOONTON 202€ | J H P 8553k ]
L
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fe)

Fig. 1(a). A1 measurement setup. Carrier set to 7 MHz. (b).
F1 measurement setup. Carrier set to 20 MHz. (¢). F2
measurement setup. Carrier set to 55 MHz.
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remember your tempo-
rarily-forgotten trans-
ceiver and begin to wonder
how you can hook your
new toy to your old one.
And while you’re wonder-
ing that, you also wonder
what the output of your
transmitter will be and how
many ‘Sunday Afternoon
Begonia Appreciation
Nets” will be doomed by
your next computer-driven
transmission.

The FCC stands in the
way of complete havoc,
leaving you only a few
loopholes. Presently, they
only allow two types of
digital modulation for
general use. One is good
old Morse code, and the
other is the Baudot
teleprinter code. The
Baudot code is a five-bit
code with definite legal
speed restrictions; Interna-
tional Morse is not limited
in speed at all. Receipt of
Morse by ear is limited to
perhaps 100 or so, and
there is a group of
operators who specialize
in running speeds like that
for their own fun and
amusement. But your com-
puter is much better
equipped to send and
receive Morse than the
human brain, and with a
small amount of restraint
on your part, you should be

able to run Morse much
faster than 100 wpm and
still not convince the FCC
that it should pass new,
even more restrictive laws
to slow you down once
again. To help you gain an
appreciation for the band-
widths of the signal you
may create when you
digitally modulate your
transmitter, | have made a
few measurements to in-
dicate what you might ex-
pect, both for speeds and
codes now permitted, and
some that might be al-
lowed on the air

Types of Digital
Modulation

The most familiar type
of digital modulation is
probably CW. This is called
continuous wave, because
it normally isn’t, to help
the confusion. It is better
to call it A1, which means
on-off amplitude keying. In
case you haven’t checked
lately, it is still being used
in the amateur bands.

A modification of CW is
A2. This is tone-modulated
AM. Usually this is used for
code practice to allow the
use of simple receivers. Its
chief identifying character-
istic is its inefficiency. It
uses lots of transmitter
power without paying you
back in signal-to-noise
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Fig. 2. CW signal at 300 bps with steady dots. Scale: 1 kHz

per divison.

ratio. Let’s let this one die a
ratural death.

Lots of hams are now ac-
tive on TeletypeT™, using
FSK. This is designated F1,
which stands for telegra-
chy by frequency shift key-
ing. The key-down or mark-
ing condition is noted by
one frequency, and the
key-up or spacing condi-
tion is noted by another.
Normal practice on the HF
bands is to use a shift, or
frequency difference, of
170 Hz. This has largely
replaced the use of 850-Hz
shift by hams.

As in the case of CW,
FSK has a counterpart
called AFSK-FM, which is
tone-modulated FM,
designated F2. Audio tones
are shifted by the
teleprinter keyboard (or
computer) output, and
these tones then are used
to modulate a standard FM
transmitter. This is in
widespread use on many
FM repeaters designed
specifically for the enjoy-
ment of RTTY enthusiasts.

Since the FCC groups
phase modulation with fre-
quency modulation, you
would probably not be
stretching things too much
to suppose that you could
use PSK, or phase-shift key-
ing, and call it F1. | have
never seen any amateur
use of PSK, probably
because of the difficulties

in demodulating it. It may
not be totally suitable for
use where the propagation
medium is unstable, caus-
ing multiple paths between
two locations and the ac-
companying fading and
rapid phase rotation.

For these reasons, | will
limit myself to looking at
only three types of signals:
CW, FSK, and AFSK-FM. I’l|
show you what present
signals probably look like,
and give you a few glimps-
es into what the future
may allow on the amateur
bands to enhance your
digital modulation plea-
sure.

Before we begin, one
idea is very important.
That is a concept called
frequency scaling. What
this means is that the spec-
tra of digital signals will be
unchanged, except for fre-
quency scale, if you
change both the rate of
modulation and the fre-
quency shift, if any, in the
same porportion. For ex-
ample, the spectrum of a
transmitter with FSK of
170-Hz shift and 45.45 bit
per second modulation will
look identical to that from
a transmitter with 17-kHz
shift and 4545 bit per sec-
ond modulation, except
that the spectrum will be
blown up in the frequency
scale by 100 times. This
trick was used in all of the
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Fig. 3. CW signal at 300 bps with steady dashes. Scale: 1

kHz per division.

examples that follow, to
allow the spectrum
analyzer to be swept over
wider frequency ranges at
higher sweep speeds, using
wider detector bandwidths
than would have been
possible. In other words, |
used sleight-of-hand to
produce the spectrum
photographs. The scaling
factor used was 100, ex-
cept for the F2 spectra
(scaled by 10 times).

Morse Code
International Morse
consists of dots, dashes,

and three different lengths
of spaces. Dashes are (sup-
posed to be) exactly three
times as long as a dot, as is

i

the space between letters.
The space between dots
and dashes is the same
length as a dot, and space
between words is seven
times this length. Each dot
period represents one
binary digit or bit of infor-
mation.

In order to produce the
spectrum for a CW signal,
we need to know the rela-
tionship between the
speed in words per minute
and the signaling rate in
bits per second (sometimes
called a baud). The FCC
uses a standard word com-
posed of 50 bits.' There-
fore, one word per minute
corresponds to 50 bits per
minute or 0.8333 bps.

‘ll‘ ’lUl' '{.?

Fig. 4. 600-Hz shift FSK Morse at 300 bps with steady
dots. Scale: 1 kHz per division.
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Fig. 5. 600-Hz shift FSK Morse at 300 bps with ran-
dom keying. Scale: 1 kHz per division.

Somewhat arbitrarily, |
have chosen a signaling
speed of 300 bps, which
translates to 360 wpm. This
seems pretty fast, but we’ll
see that the transmitted
bandwidth is within reason.
And because of the scaling
property, you can get a
good idea what bandwidth
will be produced by slower
speeds.

The FCC rules contain an
assortment of formulas for
calculating necessary
bandwidths.? This is an in-
dication of the width of the
signal that must be
transmitted and received
in order to obtain a
reasonable replica of the
desired signal. For A1,

BW =B x K, where B is the
signaling rate in bps and K
is an empirical constant set
equal to 5 for fading cir-
cuits (aren‘t they all?).
From this we get a
necessary bandwidth of
1500 Hz. This is admittedly
an approximation, but at
least it gives us an indica-
tion that we won’t need to
cover up more than one
“Begonia Net” if we in-
advertently fire up our rig
on the wrong frequency.

Fig. 1(a) shows the
measurement setup used
to generate the A1 spectra.
The function generator
produces square waves
which are used to AM the
high frequency signal

Fig. 7. 170-Hz shift FSK at 45.45 bps with random bits.
Scale: 200 Hz per division.
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Fig. 6. 170-Hz shift FSK at 45.45 bps with alternating
1s and Os. Scale: 200 Hz per division.

generator. The spectrum
analyzer looks directly at
the output of the signal
generator at around 7MHz.
For dashes, the function
generator is set to produce
rectangular waves with a
3:1 duty cycle at half the
frequency used for dots.
Fig. 2 shows the resulting
spectrum for steady dots
and Fig. 3, for steady
dashes. All the spectrum
photographs are taken
with the top line of the
graticule indicating the
level of the unmodulated
carrier. Vertical calibration
is 10 dB per division for all
of the spectra. These two
pictures have a frequency
scale of 1 kHz per divison.
Fig. 2 has a series of fine
lines at multiples of the
keying rate (150 Hz = 300
bps for dots). Note that
every other line is at a
much lower level than the
preceding line. This is a
characteristic of the spec-
trum of square waves. All
of the even-order har-
monics of a square wave
are theoretically zero.
Because of slight imperfec-
tions in the symmetry of
modulation, the even-
order harmonics do ap-
pear, but still at a reduced
level. It is worth noting that
the shape of both side-
bands is nearly identical,
and is in fact the same
shape as the spectrum of

the modulating waveform.
This is true only for
amplitude-modulated
signals, and definitely not
for frequency-modulated
ones.

In order to make a com-
parison of bandwidths, we
have to choose some
definition of bandwidth.
The FCC specifies allowed
occupied bandwidths for
all commercial services.
This is defined as the fre-
quency bandwidth which
leaves only 0.5% of the
average power above and
0.5% below its frequency
limits. This is easy to
calculate by adding up the
power in the carrier and
each sideband, until 99%
of the total power is ex-
ceeded.’ For signals that
do not have identifiable
discrete sidebands, a good
approximation of the oc-
cupied bandwidth is to
take the bandwidth at the
—27-dB (0.2% of carrier
power) points of the spec-
trum. This allows a quick
estimate of the transmitted
signal bandwidth, without
the mess of numerically
adding up all of the areas
under the spectral curve.

For Fig. 2, the occupied
bandwidth is 1500 Hz,
which is the same num-
ber calculated for the
necessary bandwidth. To
simplify comparison of the
bandwidths of the dif-
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Fig. 8. 170-Hz shift FSK at 74.2 bps with alternating
1s and 0s. Scale: 200 Hz per division.

ferent spectra, Table 1
shows the calculated and
measured bandwidths for
all of the measured emis-
sions.

Fig. 3 has twice as many
lines as Fig. 2 since the
sending rate for dashes is
exactly half that for dots.
Every fourth line of dash
spectrum is attenuated
sharply. This is due to the
3:1 duty cycle, and can be
proved mathematically if
desired. (As they say in the
textbooks, ““It can be easily
shown that. . .”")

Frequency Shift Morse

To some, the thought of
Morse code sent by other
than on-off keying is a bit
strange. If you have ever
listened to the Morse iden-
tifications required by the
FCC for RTTY stations, you
can see that it is sometimes
difficult to copy code
when sent with FSK.
The human ear is well
equipped to take care of
the problems inherent in
receiving A1, but a
machine is not. The biggest
problem for the machine is
what to do while the key is
up. The noise present dur-
ing this period is a source
of confusion to most
demodulators. Many de-
tectors use a phase-locked
receiving technique, so the
momentary absence of
signal means a loss of lock

ﬂ
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and the need to reacquire
lock at the beginning of the
next dot or dash.

FSK has a signal present
at all times during the
transmission. This allows
the demodulator to
operate without interrup-
tion. The problem is now
shifted to the transmitter,
which has to produce out-
put on a 100% duty cycle.
However, for a given key-
down transmitter power,
an FSK system with proper
shift will provide a 3-dB ad-
vantage over the on-off
keyed system. If you are
really worried about the
power, you can drop the
output of the transmitter
to one-half of what you
were running on CW and
still be in good shape for
transmission errors.

Since we’re setting up
things from scratch, we are
free to pick the shift at ran-
dom, with the only require-
ment being that we stay
within the 900 Hz max-
imum specified by the FCC.
Since the data rate is 300
bps, let’s pick 600 Hz for
the shift. This would allow
us to use audio tones of
1200 Hz and 1800 Hz.
These tones are centered
nicely in the audio pass-
band of a normal SSB
transmitter and have the
added advantage that they
are all multiples of 300 Hz,
which would make it easy

Fig. 9. 170-Hz shift FSK at 74.2 bps with random bits.

Scale: 200 Hz per division.

to generate the tones with
a digital frequency divider
synchronized with the
oscillator used to make the
code.

The formula for the
necessary bandwidth for
F1 is given by the FCC as:
BW = 2.6D + 0.55B, where
D is the peak deviation
(one-half the shift) and B is
the signaling rate in bps.
For the case at hand, BW
= 945 Hz.

The measurement setup
for FSK signals is shown in
Fig. 1(b). The function
generator output is con-
nected to the FM input of
the signal generator, either
directly or via the ran-
domizer. The randomizer is

i

Fig. 10. 170-Hz shift FSK at 110 bps with alternating
1s and 0s. Scale: 200 Hz per division.

a 25-stage shift register
with feedback taps
arranged in such a way as
to generate a pseudo-
random sequence that is
225—1 long (33,554,431
bits) before the pattern
repeats. The randomizer
makes the modulation
more realistic, since send-
ing continuous dots
doesn’t convey much infor-
mation. Steady dots tend
to create the worst case for
transmitted bandwidth,
too.

Fig. 4 shows the spec-
trum with Morse dots at
300 bps with 600-Hz shift.
The frequency scale is the
same as in the previous
photos. Except for the
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Fig. 11. 170-Hz shift FSK at 110 bps with random bits.

Scale: 200 Hz per division.

tendency of the spectral
lines to bunch up in the
region of the resting mark
and space frequencies,
there are many similarities
between the A1 and Fi
spectra. The occupied
bandwidth is again 1500
Hz, which is almost 60%
larger than the necessary
bandwidth for F1. At fre-
quencies well away from
the carrier, the sideband
levels of the two spectra
are nearly identical.

Fig. 5 shows the effect of
the randomizer. The
discrete spectral lines are
gone, and are replaced
with noise-like spectral
lobes. It is interesting that
the spacing of the lobes is

akd

the same as the major lines
in the spectrum of dot
modulation. The band-
width is nearly the same as
with dots, but the level of
the sidebands several
kilohertz away is some-
what lower, due to the in-
crease in low-frequency
components in the bit
stream at the expense of
the high-frequency com-
ponents, which is caused
by the randomizing pro-
cess.

FSK and Teleprinter Codes

The most common use
of F1 is in sending text
messages between me-
chanical teleprinters. The
FCC has specified that the

Fig. 13. 1200-Hz shift FSK at 300 bps with random
bits. Scale: 1 kHz per division.
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Fig. 12. 1200-Hz shift FSK at 300 bps with alternating
1s and Os. Scale: 1 kHz per division.

code to be in general use
by amateurs is the 5-bit
Baudot code, named after
Emile Baudot, the man
who pioneered the concept
of printing telegraphy. As
used by amateurs, it is a
start-stop or asynchronous
code, since it does not re-
quire an external syn-
chronizing clock. The
equipment is synchronized
on a character-by-char-
acter basis by using a
start bit, which is always a
space, and a stop pulse,
which is always a mark, to
frame the character. The
start bit is the same length
as each of the five informa-
tion bits. The stop pulse in
Baudot is normally a
minimum of 1.42 times as
long as the other bits. It
can be as long as desired,
since the resting condition
between characters is the
marking state. For com-
puter use, the stop pulse is
often made two times as
long as the others, for con-
venience in timing.

A second code author-
ized by the FCC for limited
use (presently on OSCAR)
is called ASCII. That stands
for the American Standard
Code for Information Inter-
change. It is similar in con-
cept to the Baudot code,
but consists of a start bit,
seven information bits, a
parity bit (for error check-
ing), and one or two stop

bits. Normally, two stop
bits are used when the
signaling rate is less than
300 bps, and one is used
when the rate is greater
than 300 bps. Because it
has seven information bits
instead of five as in
Baudot, ASCI! has a
greater number of possible
code combinations. Many
of these are used in making
upper and lower case
alphabetic characters, but
there are also a number of
control codes not found in
Baudot at all. Because of
its greater versatility,
ASCll is preferred for com-
munications with com-
puters.

Another possible code
that might be used for
computer communications
is straight binary numbers.
Transmitting a start bit,
eight information bits, and
a stop bit would allow
sending binary numbers
equivalent to decimal
numbers from zero to 255.
Although meaningless to
(normal) humans, the com-
puter uses these numbers
for machine language pro-
grams and data. Alas, the

- FCC does not at present

permit the use of this type
of data, since it is neither
Baudot nor ASCII.

You may be curious
about the number of words
per minute that are
produced by a given bit



rate using Baudot and
ASCII. If we assume that a
word consists of five
characters and a space be-
tween words, the speed in
wpm for Baudot is 1.35
times the signaling rate.
For ASCIlI with two stop
bits, it is 0.91 times the bit
rate, and for ASCll with
one stop bit, it is equal to
the bit rate. Compare this
to 1.2 times the bit rate for
Morse. It’s interesting to
note that Baudot is the
most efficient of the codes
mentioned, in terms of
words per bit.

Standard amateur prac-
tice at present is to use 170-
Hz shift on FSK. (The origin
of this number is probably
as obscure as that for the
1.42-unit stop pulse!) This
has almost completely
replaced the use of 850-Hz
shift because of improved
resistance to interference
and selective fading when
using 170-Hz shift. Another
shift which may be of
future interest is 1200-Hz
shift. This exceeds present
FCC limits, but is in wide
use for medium speed
telephone data sets and for
cassette tape storage of
computer programs by
hobbyists using the “Kan-
sas City standard.” The KC
standard normally is used
at 300 bps and has been
successfully used by com-
puter amateurs for pro-
gram exchange via long
distance telephone as well
as by magnetic tape. It is
quite possible that it might
be usable for rf transmis-
sion as well.

The speeds used for the
measurements were 45.45
bps (60 wpm Baudot), 74.2
bps (100 wpm Baudot), 110
bps (100 wpm ASCII), and
300 bps (KC standard).
Calculated and measured
bandwidths are given in
Table 1. The measured
spectra are shown in Figs. 6
through 13. The first of
each pair of photos
represents steady alter-
nating 1s and Os, and the
second photo shows the

effect of a pseudo-random
bit pattern. The photos for
the narrow shift signals are
made with 200 Hz per divi-
sion on the frequency scale
to allow adequate resolu-
tion. The 1200-Hz shift
spectra are again at 1 kHz
per division.

Notice that, generally,
the spectra do not have
any lines at what would be
the resting mark or space
frequencies. This will only
be the case where the
signaling rate and the shift
are integer multiples (e.g.,
300:1200 or 300:600). The
point of this is that you
may not be justified in say-
ing that an FSK signal looks
just like two oscillators
that are being alternately
switched off and on. That
should make the purists
scratch their heads a bit.

AFSK On FM

Lastly, we will look at
the spectrum that you
might see coming forth
from the antenna connec-
tor on your two meter rig
when you are putting FSK
tones into the microphone
jack. The measurement
setup is shown in Fig. 1(c).
Only two cases aie con-
sidered: 170-Hz shift at
45.45 bps using tones of
2125 Hz and 2295 Hz, and
750-Hz shift at 45.45 bps
using tones of 2125 Hz and
2975 Hz. Peak deviation of
the rf carrier was set to 5
kHz peak in both cases.
The use of 850-Hz shift is
still common on VHF,
probably because of MARS
influences. On VHF, there
is probably no significant
difference between the
two shifts in terms of per-
formance, since signal-to-
noise ratios are normally
very good, and errors in
transmission are rare.

There really isn’t much
difference in the band-
widths, either, as Table 1
shows. The use of 850 shift
tones carries with it the
disadvantage that the
amplitudes of the side-
bands at some distance
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Fig. 14. 170-Hz shift AFSK-FM at 45.45 bps with alter-
nating 1s and 0s. Peak FM deviation is 5 kHz. Scale: 5

kHz per division.

from the carrier do not
diminish as quickly as
those for the 170 shift
tones.

Bandwidth Reduction

The measured spectra
are laboratory creations,
but they should reflect
with some accuracy how
actual transmitted signals
will appear. It is likely that
real signals may be slightly
narrower in bandwidth
than those shown. Normal
CW transmitters employ
some filtering in the keying
circuits to reduce the
tendency to generate “key
clicks.” These clicks are

il

Fig. 15. 850-Hz shift AFSK-FM at 45.45 bps with alter-
nating 1s and Os Peak FM deviation is 5 kHz Scale' 5
kHz per division.

just the low level
sidebands seen in the
photos at some distance
from the carrier. The filter-
ing in the transmitter
makes the spectrum of the
keying waveform fall off
much more rapidly and
reduces interference with
nearby stations.

Amateurs who generate
FSK signals by putting
audio tones into SSB
transmitters rnay restrict
the transmitted bandwidth,
also. The SSB filter in the i-f
circuit will sharply at-
tenuate signals which
might otherwise extend
beyond the edges of the

L
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filter. This is especially
true in the case of FSK
Morse or future use of Kan-
sas City standard signals,
since their bandwidths ap-
proach that of the SSB
filter. Intentional filtering
may be added at audio fre-
quencies between the
AFSK generator and the
transmitter input to ac-
complish the same result.

Filters which reduce the
bandwidth of FSK signals
{or any FM signal) tend to
introduce an AM compo-

Fig. Bps
2 300
3 300
4 300
5 300
6 45.45
7 45.45
8 74.2
9 74.2
10 110
11 110
12 300
13 300
14 45.45
15 45.45

nent to the signal. If the
filtered signal then passes
through a transmitter cir-
cuit that acts to partially
limit the signal, such as an
overdriven output stage,
the AM component may be
removed and the band-
width widened once again.
What this means is that if
filters are added to inten-
tionally reduce the trans-
mitted bandwidth, they
will not be completely ef-
fective unless they follow
non-linear circuits.

Someday. ..

The FCC may give us a
chance to use all of these
emissions to improve com-
puter communications,
and communications in
general, as well. Although
a phone transmitter may
seem simple by com-
parison, when the signal-to-
noise ratio is poor, digital
systems give superior per-
formance. Mother Bell has
already made the decision
to convert the vast
majority of her switching

Nec. Occ. -27dB

Shift, Hz BW, Hz BW, Hz BW, Hz
0 1500 1500 900
0 1500 750 900
600 945 1500 1500
600 945 - 1400
170 246 318 318
170 246 - 315
170 262 37 371
170 262 - 380
170 282 330 440
170 282 - 360
1200 1725 2100 2100
1200 1725 - 2200
170 14590 13770 17000
850 15590 17000 17850

Table 1. Bandwidth summary.

systems to pulse code
modulation to take advan-
tage of the ease of routing
long-distance conversa-
tions with logic ICs instead
of relays. PCM requires a
rather large bandwidth, but
makes sense in the upper
UHF region through the op-
tical wavelengths.

The ““Begonia Net” may
not soon be running PCM
in place of lower sideband,
but a “Worked All 8080s
Award’”’ for computer-
equipped hams running
CW at 360 wpm may not be
far off.
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problems of this life.

A

request of Him and it will be granted.
with His joy.
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MESSAGE TO ALL...

In this Christmas season, when our thoughts and desires are turned toward material
possessions, we offer, for your consideration, one possession of lasting value
which will truly satisfy an inner hunger.

There is an area of human desire that can only be satisfied by our Heavenly Father.
We can attempt to satisfy this area in our life with material possessions, but it
will not be successful.

The Bible tells us in Psalms 37:4, 5; "Delight thyself also in the Lord, and He
shall give thee the desires of thine heart.
also in Him, and He shall bring it to pass”. (KJV)

Jesus tells us in the Gospel of John that He is the way, the truth and the life.
If we believe this, follow His teachings and obey His commands, we may ask any
He has told us this so we will be filled

His way for our life will fulfill our desires and solve the complex and confusing
Jesus said, "I am come that they might have life, and that
they might have it more abundantly". John 10:10b (KJV)

God's plan for our life makes us a complete person through Jesus Christ.
accept His love and have a blessed Christ-centered hcliday season.

Commit thy way unto the Lord; trust

Please

185A < FRANKLIN, PA16323
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started to live.
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A 28¢ Touchtone™ Mod

—something for (almost) nothing

David J. Brown W9CGI

RR 5, Box 39

Noblesville IN 46060
Repeater owners, re-

mote control users,

and touchtone™™ fans in
general —take note! This
article will show you how
to get 24 decoded func-
tions (on 16b-key TT pad
systems with A, B, C, D) or
19 decoded functions (on
12-key TT pad systems with
10 numbers, the *, and the
# only) from your present
16- or 12-function systems
—and very inexpensively.

Depending on how you
decode your TT tones at
the receiving end, this
modification will cost you
from 28¢ to 76¢ at January,
1978, prices on TTL logic
(source is Poly Paks®)
Since nearly all the up and
working systems use 567
tone decoders that output
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a low for a decoded number
(as do many other systems),
and these lows are inverted
before the low group/high
group ANDing to get a sin-
gle function, | will concen-
trate on those systems.
Mine is shown in Fig. 1. By
just comparing it to yours,
you can tell what may be
missing on yours. | have
duplicated my TT decoder
section for clarity. It has
nothing to do with whether
you can get the extra7 or 8
functions, and is shown on-
ly because | use an extra
enable/disable function
line and three input gates
on TT decoding. This is not
required, so, if your system
uses the more common
two-input gating system,
don't fret.

Since | already had all of
the ICs with letter designa-
tions, and half of I1C-D
wasn’t being used, | only
had to use unused func-

tions of ICs already there,
except for adding ICs 1 and
2. While we are on ICs 1
and 2, | will add that they
may be 7400s if you want
TTL-compatible outputs
for your extra added func-
tions. If you want uncom-
mitted outputs to run out-
side-world devices (small
low-voltage/current relays,
etc.), as | did, you use 7403s
with no wiring changes on
the sockets. This is nice if
you later change your
mind or want four of one
and four of the other.

To explain the system,
first let me cover normal
TT decoding. For any valid
TT tones, you will have one
decoded low group and
one decoded high group as
TTL lows on the inverter
(ICs A and B) input lines.
Depending on the func-
tion, this will be a high on
one of the L1 to L4 points,
and a high on one of the H1

to H4 points. This will 2/3
enable one of the 3-input
gates in IC-E through ]. The
common line you see con-
nected to all of the gates in
IC-E through } must go high
to finish the decode en-
abling. Example: If this line
is high and we receive a
low group 697 Hz tone and
a 1209 Hz high group tone,
L1 and H1 will be high, and
the number 1 will be de-
coded (TT).

As for how that common
line gets high, please take
the above example again.
A low on IC-A-1, causing a
high on IC-A-2 and L1, half
enables IC-1-1. Since this is
a TT tone we are receiving,
there is also a high group
tone (1209 Hz), and, if there
is a high group tone (as
there is for any valid TT
tone), IC-C-8 is high. Invert
this through 1C-B-11 to 10
to HTT for a low. That low
is applied to 1C-D-10 and
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Fig. 1. *Note: ICs 1

disables 1C-D-8 (high),
through IC-A-13 to 12 (low),
and disables all the single
low tone group decoders,
IC-1. When a low group
tone is also present (as with
any valid TT tone), follow-
ing 1C-C-6 (high), through
IC-A-11 to 10 (low) and LTT,
to 1C-D-13 disables IC-D-11
(high), through IC-A-13 to
12 to all of IC-2, disabling
all the high tone group
single tone decoders.
Goingback to IC-C-6 and
IC-C-8 (both high on TT),
these highs go to IC-D-1
and I1C-D-2 to form a low at
IC-D-3. The last gate in IC-
D is wired as an inverter
and causes the low at IC-
D-3 to be a high at IC-D-6.
This 1/3 enables all the TT
decoders and says a valid 2
tone TT signal is present.
Since we chose the exam-
ple of 697 Hz and 1209 Hz
(TT function 1), the low
group (697 Hz) fully decod-
ed as a high goes to 1/3 of a
gate in IC-E, and the high

He
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and 2 can be 7400 for TTL outputs or 7403 for uncommitted collector outputs.

group (1209 Hz) fully de-
coded as a high goes to
another 1/3 of the same
gate in IC-E. Along with the
TT enable high, this causes
the function 1 to go low
and the TT number 1 is
decoded.

If you follow the aster-
isk in Fig. 1, | have shown
also the single tone (770
Hz) decoding. All the little
L and H characters indicate
low and high, respectively,
and refer to gate or line
status for this one par-
ticular (770 Hz) example.
You will see that, with the
high group tone of any kind
missing, 1C-C-8 is low, dis-
abling all the TT decoders
via IC-D-2 (low) and IC-D-3
(high), through inverter IC-
D4 and 5 to 6 (low). The
missing high group tone
and IC-C-8 (low), through
inverter IC-B-11 to 10 (high)
and HTT, causes IC-D-10 to
be high. Since there is a low
group tone (770 Hz), IC-C-6
is high and enables the

other half of 1IC-D9 and 10
to 8 and makes IC-D-8 low.
Inverted through 1C-A-13
to 12 (high), all the low sin-
gle-tone decoders are 1/2
enabled. Since the low-
group-only tone is 770 Hz,
IC-A-3 is low and IC-A-4 is
high and enables the other
half of IC-1-4. This causes a
low at IC-1-6 and a fully
decoded 770 Hz function
at IC-1-6.

I confess to a bit of foxy
maneuvering at this point,
This whole business (seeing
as all | had to add were ICs
1 and 2) was done original-
ly to detect the indepen-
dent high and low tone
group decodings and only
light LED indicators. It was
not until the unit was all
built and running that |
decided why not use these
extra functions to do things
on the receiving end with a
bit of extra circuitry to
define single tone versus
TT pair tones. It greatly
reduces the necessary

hardware to handle station
keeping such as changing
from tight to loose squelch
on the repeater receiver
and resetting the time-out
timer if someone over-talks
it. That way, none of the
original 12 or 16 functions
are used up or confused,
like on an autopatch re-
peater. These can be used
as completely separate
functions.

While | am covering bits
of honesty, | should men-
tion how this whole thing
works from the sending
end. Following Fig. 2
should help. This is nothing
more than the face of a TT
pad. As long as you push
single buttons, you get
dual TT tones correspond-
ing to the key pressed. If
you push any adjacent pair
of keys on a standard TT
pad, you get only the single
tone for that row or col-
umn. Following Fig. 2, if
any pair of the column
keys such as (1-4), (4-7), or
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(7-*) are pushed, that col-
umn tone results. Columns
produce the high tones, go-
ing from lowest to highest
as you go left to right [i.e.,
left column = 1209 Hz
through right column (if
present A, B, C, D) = 1633
Hz]. Any row pair that is
pushed produces a low
group tone, going lowest to
highest as you go top to
bottom (i.e., top row = 697
Hz through the bottom row
= 941 Hz). A row pair ex-
ample to get 941 Hz would
be (*-0), (O4#), or (#-D). Any
pair example in a row or
pair in a column seems to
work, but adjacent pair
keys are easier to hit and
better insurance that you
have both keys down.

As for rules to follow
when sending, be sure to
hit and depress both keys
of a pair at the same time
and release at the same
time. If you hit one key and
then add another, you will
get a TT tone and single
tone sequence not desired
in this decoder. Changing
the decoding further, you
could put this to advan-
tage in two-number sys-
tems. The Indianapolis
16/76 machine has a very
interesting and helpful
system function that is TT-
tone controlled. By push-
ing the series 71 through
79 (excluding 77) TT
numbers, a tape is played
back to you giving you one
track of 8 possible tracks
worth of prerecorded
messages. As you might
guess, the number 7 fol-
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lowed by 6 (76) gives you
all the information about
the 16/76 machine opera-
tions and format. Adding
more housekeeping func-
tions could be done by
adding another full two-
number set decoder group
(quite a few ICs) and using
the 10s or 80s, etc.,
numbers just as the 70s are
now used for the tapes.
Just as easily, and for much
less expense, at least 7
more functions could be
added by my method with
no changes made out in the
field by the sending sta-
tions.

The sequence 7-6 would
still be a decoded 7-6 and
activate the tape that ex-
plains 16/76. Using the 7-4
for a single tone example,
since they are a column
pair, and 7-6 is neither a
column nor a row pair, if
7-4 is pushed in sequence
form, the 74 tape would
still play. If the 7-4 were
pushed together, however,
a single tone of 1209 Hz
(left column) would result,
causing a low decoded at
HT-1in Fig. 1. This could be
used for whatever you like.

Since | have used our
16/76 machine which Indy
amateurs are quite proud
of for an example, please
allow me to issue an invita-
tion and a couple of words
of warning/advice/help.
Should you pass through
our town (or within about a
25-mile range), and want to
dial up the tapes, you must
observe two simple rules.
The first is: The dial-up on-

ly works if preceded im-
mediately (without drop-
ping carrier between) by
audio. A valid and ap-
preciated by us (and the
FCC) way of doing this is:
Using my call only as an ex-
ample—"This is W9CGI
accessing tapes.” Send first
TT (7) for about 1 second,
then send second TT (any
but 0 or 7) for about 1 sec-
ond, then drop carrier. To
allow for any of the
emergency-type break-ins
that might occur, the tape
was done so it can be
““talked over,” i.e., if
another station has emer-
gency traffic, and a tape is
playing, he has only to key
the mike and start talking,
and the audio on the tape
is dropped below him by
several dB. The next rule is:
Please allow 45 seconds
minimum between the end
of the last tape message
sent and the next request
to allow for rewinding of
the 8-track player system.
Thank you.

Into every life a little
rain might, if not will, now
and then fall. | confess, |
do not know what happens
when the newer so-called
(but not) TT pads are used
that are little keyboards
and 1C generators (Heath
Micoder™ and keyboard
and Motorola TT-type tone
IC, etc.). Pushing two keys
at once in these systems
produces results | can’t be-
gin to predict, having never
owned or even operated
one. You can only try it and
see. | am reasonably sure
that the manufacturer
would not be so careless as
to allow a catastrophic
failure to occur on a two-
key press, since it is so easy
to do it accidentally, but
you may get one or the
other of the dual TT tones,
or not any tone at all—in-
stead of the single tone
desired. Systems consider-
ing my add-on decoders
should poll their members
using it for the number of
“non-real” TT pads or the
results of two key press ac-
tions on the “non-real” TT

pads, or keep these as sta-
tion housekeeping control
tones for use by control
stations having real TT
pads.

For the miniscule cash
outlay, this system modifi-
cation has been infinitely
handy to me for use as
everything from a trouble-
shooting aid to a high/low
tone pass filter alignment
aid and a free (almost) sta-
tion control. In my opinion,
it would pay to use the
7403s for both ICs 1 and 2
and connect the outputs
up to +5 volts through
limiting resistors and LEDs,
even if you are going on to
TTL inputs. This still gives a
ground or + 5 volts output
usable as a TTL input and
adds the ability to monitor
what is going on in the few
parts the average system
will have to add on. You
then have a visible panel
status indicator (on when
that single tone function is
decoded).

While | can’t imagine
anyone finding trouble
with this that | can help
with(i.e., | can’t show you a
solder splash, short, etc.), |
remain, as always, at your
service for an SASE. The
wiring for the TT decoder
portion (7410s) is not given
on each IC-E through J, but
does appear in Fig. 1 for
a single 7410 for two
reasons: This is not part of
the modification and new
system, and, if you dupli-
cate it, you can hand wire it
to suit your own board lay-
out and fill in your own
numbers on a copy of the
page from this magazine. |
muttered the first time |
saw this in another article
using a lot of ICs but it
worked out beautifully for
me, and the copy of the
nice neat schematic from
the magazine with my
numbers neatly penned in
is now a unique diagram
for my particular board
—great for troubleshoot-
ing. | hope this works out
well for you, also, if you
are duplicating the whole
system of Fig. 1. B
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SYSTEM 3000A: 144-147.995 MHz FM transceiver that features: ® Twenty
front-panel-programmable memory channels ® Memory scanner ® Band
scanner ® Any transmitter offset ® Memory channel monitoring ® Two
priority channels ® Extraordinary receiver ® 25 Watts output ® American
made @ Full two-year warranty @ $549.
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Bill and Katha Endress
1128 Marygon Street
Kissimmee FL 32741

With the tremendous
advances made in
electronics and the ter-
mination of the Saturn and
certain other space pro-
grams, today’s surplus
“junkie” has a whole new
world to explore. Let us
take a trip to a local
surplus store and see what
kinds of goodies a com-
puter hobbyist, turned
bargain hunter, can find.
There is a super surplus
store in Orlando, Florida,
called Skycraft Parts And
Surplus. It is owned and
operated by Bob Fiedler,
and it has a wide variety of

Space Age Surplus

— your own Saturn V?

both government and in-
dustry surplus.

In years past, a trip to
your local electronic
surplus store meant hours
spent gazing at racks of
armed forces hardware.
These units were usually
transmitters, receivers, and
transceivers. They came in
shockproof heavy-duty
cases, and the components
were sprayed with varnish
to protect them from the
elements. The units were
designed to withstand a
war. They operated from
various power sources that
usually operated at 400 Hz.
Numerous articies filled
the magazines on how to
convert this surplus to
civilian uses.

The surplus that one
finds today can be divided

Entrance to shop.
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into two broad categories:
tube surplus and solid state
surplus. The older tube
surplus is characterized by
vacuum tubes and general-
ly larger physical dimen-
sions. Most of this equip-
ment was used by the
military, with only a smat-
tering of industrial surplus.

Unless you have in-
terests in the ham field or
vyou need a particular
device for a specialized ap-
plication, my advice to you
is to stay away from tube
surplus. Even if you buy
one of these units with the
thought of stripping it for
parts, you will still come
out losing. In these units,
most of the capacitors are
quite old, the resistors
won’'t be precision

resistors, and the power

supply components will be
designed for the higher
voltages necessary to
operate vacuum tubes.
The newer surplus is an
outgrowth of the tremen-
dous advances made in in-
dustry and the termination
of several of our space pro-
grams. We can divide this
newer surplus into two sub-
categories: space hardware
and industrial hardware.
Wwith the advent of the
space shuttle, two impor-
tant things have happened
that have released and will
continue to release great
quantities of space hard-
ware into the surplus
market. The first thing that
has happened is the ter-
mination of the Saturn pro-
gram. Most of the elec-
tronic hardware that was

Core memory.



used in the Saturn program
was designed specifically
for that program and can-
not be converted to the
space shuttle program.

The second major factor
in the release of space
hardware is in the cost ef-
fectiveness of the space
shuttle. Once the shuttle
becomes operational,
sometime in the early
1980s, all of the NASA and
most of the military
satellite launches will be
performed by the shuttle.
The reason for this is that it
will be millions of dollars
cheaper to launch the
reusable shuttle rather
than expendable boosters.
Both NASA and the
military are already plan-
ning the shutdown of most
of their launch support
facilities at both the
eastern and western test
ranges. This will assure us
of a continuing supply of
space hardware coming on
the market.

Industrial surplus is
mainly the result of the
tremendous expansion of
technology in the elec-
tronics industry in this
country over the last
decade. With the develop-
ment of integrated circuits
and large scale integration,
transistorized equipment is
becoming obsolete. This
has become even more evi-
dent in recent years as
energy costs have shot sky-
high. Transistorized equip-
ment requires not only a
greater amount of operat-

ing energy than the newer
ICs, but also, if the unit is
large, it needs substantial
amounts of cooling energy
as well. With new tech-
nology becoming available
to industry every vyear,
more and more equipment
is becoming available to
the surplus “junkie.”

The important dif-
ference between the older
tube-type surplus and the
newer transistorized sur-
plus is that the power sup-
plies for the transistorized
hardware usually operate
on 110 volt, 60 Hz power
sources. These power sup-
plies provide well-filtered
low-voltage, high-amper-
age outputs. Another big
bonus is that, in many
cases, when you plug in a
newer unit and turn it on, it
works! No tricky conver-
sions are necessary.

Let us take a look at
some ways to help you
select pieces of equipment
to stretch your surplus
dollar further. Equipment
is sold in four different
stages of assembly: in-
dividual components, cir-
cuit boards, partially disas-
sembled units, and intact
units. The surplus shop
pays someone to disas-
semble the intact units into
saleable portions. The
more work he puts into a
unit by taking it apart, the
more you will have to pay
for the components.

Individual Components
You can usually find any

*i0i0.e

Power supplies.
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value of capacitor or
resistor in any quality or
size among the individual
parts sold by the surplus
store. You may have to
look a little harder for the
particular transistor or IC
that you need. When buy-
ing transistors and [Cs,
remember that you are
buying used or factory sec-
ond items in most cases.
This may be fine for bread-
boarding circuits or for
noncritical circuits, but do
you really want it in a
critical circuit? Most mer-
chandise in the surplus
store is sold as is, no
refunds or exchanges. In-
dividual components can
be a good buy to help you
breadboard a new circuit,
but, generally, this is the
most expensive way to pur-
chase surplus.

While checking out the
individual parts area, look
for unusual items. | recent-
ly paid $15.00 for a 12K fer-
rite core memory unit. I’'m
not sure just what | will do
with it yet, but, in the
meantime, it makes an ex-
cellent paper weight!

Circuit Boards

I have mixed emotions
about buying circuit
boards. Sometimes you
can find a real bargain, but
you can also find a lot of
junk. Skycraft Parts has
bins of circuit boards to
choose from, priced at
three or four for $1.00. You
can even buy a barrelful
for $10.00. The boards may

be populated with tran-
sistors, ICs, or even core
memory. The capacitors
are usually quality capaci-
tors and the resistors are, in
many cases, 5% precision
or better.

Whenever | buy a circuit
board, | buy only those
boards that | can pick out
and examine before the
purchase is made. | usually
pick out premium boards
and therefore pay pre-
mium prices. One of my
favorite purchases was a
circuit board that | paid
$7.00 for. 1t had no elec-
tronic components on it at
all. It was instead covered
with over one hundred
14- and 16-pin wire-wrap
sockets. This put my cost
at less than 7 cents per
socket. | also managed to
save most of the wire, add-
ing further to my savings!

When picking out circuit
boards, try to have a
definite goal in mind
before you even enter the
store. Do you need ICs, or
perhaps heat sinks? Are
you after resistors, or are
you looking for reed
relays? Once you know
what you want, you will be
in a better position to buy
the circuit boards contain-
ing the components that
you need, and not just a lot
of junk.

When | look at circuit
boards, | look at the ones
with lots of 1Cs. | check to
see if they are of the 7400
or TTL series of ICs and
whether or not they are in

Circurt boards.
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Power supplies and transformers.

sockets. | have paid as
much as $14.00 for just one
circuit board, but it was
covered with fully sock-
eted 7400-series ICs.

Partially Disassembled
Units

This is where | start to
get turned on. Partially
disassembled units include
such items as power sup-

plies, circuit board card
cages, diode assemblies,
switch and light panels,

and a whole host of other
goodies. If you are in the
market for switches or
lights, or other items in a
quantity, this is the best
way to go. You don’t pay
the cost of someone com-
pletely disassembling the
unit as with individual
components. On the other
hand, you aren’t paying for
a lot of excess baggage
either. Among the partially
disassembled units, you
can usually find power sup-
plies to fit both your power
needs and your budget.
When purchasing a
power supply, check to see
if the input and output ter-
minals are clearly marked.
You can purchase the best
power supply available on-
ly to find it is useless if you
don’t know which input
and output connections to
make. All you can do then
is strip it for parts. | don’t
recommend this. Any sup-
ply having the quality com-
ponents necessary for use
in computer circuits is
usually in working condi-
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tion. You will pay a pre-
mium price for these units.
This is too expensive a way
to go just for parts.

Intact Units

This is my favorite way
to buy surplus. If you shop
wisely, you can get more
for your money here than
in any other form of
surplus buying. Not only
can you get your money’s
worth out of the parts’
value, but many times you
can also find working units.

When shopping for com-
pletely assembled units, |
look for several things.
First, | check to see if it was
put together with nuts and
bolts, as opposed to rivets.
Not only do nuts and bolts
ease disassembly, but you
also end up with a good
assortment of hardware
when you are done. Most
of the newer units use cir-
cuit boards and plug-in
modules. You usually end
up with a card cage
suitable for a home brew
project in addition to a
good assortment of parts.
If it is possible to remove a
circuit board before buy-
ing the unit, do so. While
looking at the board, check
to see what precision the
resistors are, whether the
unit uses ICs or transistors,
and the overall construc-
tion and condition of the
board. These can all be
used as indicators of the
quality and the age of the
unit.

Occasionally | will find a

Complete units.

unit that uses transistor
sockets for its transistors.
Check to see if the power
supply is visible. If so, look
for a heavy-duty trans-
former, large electrolytic
capacitors, and heavy-duty
power transistors mounted
on large heat sinks. Also
look to see if there is a line
cord with a conventional
plug. These are all indica-
tions of a heavy-duty
power supply that might
still be in working order.
Check the front panel to
see if it contains a meter to
check the performance of
the power supply or gives a
hint of the voltages put out
by the power supply. While
at it, check for fuses. Many
times the output voltages
are protected by fuses.
These may also give you an
indication of the output
voltage and current. Above
all, when checking out a
unit for possible purchase,
check the price and ask
yourself, “If the wunit is
stripped for parts, will | get
my money’s worth in parts
alone?” Unless the store
owner is willing to let you
plugin the unitto seeif it is
operational, never assume
a unit is in operating condi-
tion.

Even if the unit lights up,
the only thing you should
assume is that the power
supply works. Take along
your voltage meter and
check whatever you can in
the store. | recently heard
of a local electronics firm
that sold 20 Tektronix

oscilloscopes to a surplus
dealer for $90.00 each. The
only catch was that the
CRT was burned out in
each scope and a replace-
ment CRT would cost
$1200.

| tend to prefer space
hardware over industrial
hardware. These units use
only the highest quality
components. Most of the
contacts are gold-plated
and many of the soldering
posts are silver-plated for
better connections. Also,
since these units are on the
market because of a
phaseout, many of the
units are still in working
condition.

While many of the items
for sale in a surplus store
have changed over the last
few vyears, one thing re-
mains: You can still spend
hours browsing the shelves
of your favorite surplus
store in search of that
ultimate bargain. B

Oddly enough, only a
few of the many surplus
houses around the country
are well enough organized
to advertise, so most of
them are unknown except
to a few local hams and ex-
perimenters. If you have a
surplus store which hams,
computer hobbyists, or ex-
perimenters might find of
value, please send the
name, address, and phone
number to us and we’ll
publish it. Also include the
name of the proprietor.
— Wayne.
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THE FANTASTIC 2M FM MOBILE RIG
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Edgecom’s FMS-25 2m FM transceiver is nothing short of ideal for 2m
mobile operation. Ten front-panel-programmable memory channels provide
you with fingertip convenience for recalling your favorite frequencies, the
microcomputer-controlled PLL frequency synthesizer gives you full
coverage with any transmitter offset using push-button tuning, and the
built-in band scanner lets you automatically tune the band. Add to these
features an absolutely superior receiver, 25 Watts of output power and you
have a combination that provides unexcelled performance at the low price
of $439.

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

We'll Make You Glad You're A Ham

MID COM ELECTRONICS, INC. .we

Call Collect Now to Order (314) 961-9990

2506 S. BRENTWOOD BOULEVARD
ST. LOUIS, MISSOURI 63144
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Stirling M. Olberg WISNN
19 Loretta Rnad
Waltham MA 02154

An X-Band Transceiver

he system described in

the following para-
graphs is made up of
surplus microwave com-
ponents and other equip-
ment used in the home and
mobile station here at

—more 10-GHz fun

described for construction
because the main com-
ponents are now available
to amateurs and made for
amateur frequencies. The
device we will construct is
not too difficult to make,

quire the use of a lathe.
The method used to con-
trol the frequency of the
Gunn diode oscillator in
the transceiver is not
new. It is often used in
radio astronomy equip-

endeavor, spectral purity
of the rf output is far
superior to that achieved
here at W1SNN. Many
amateurs have used the
same idea in days past
to control klystron local

W1SNN. Only one piece is  but several pieces will re- ment although in that oscillators for their
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Fig 1. Block diagram and simplified schematic of 10 GHz synthesizer.



receivers. Let us examine a
block diagram of my ap-
proach (Fig. 1). | hope you
will come up with better
ways to do the trick, since
we need more activity on
10.250 GHz.

It starts out with a GLB-
400B channelizer. The GLB
drives a 1.5 Watt two meter
transmitter and receiver
and an appropriate two
meter antenna through two
coaxial relays which allow
the use of the two meter
gear for liason when set-
ting up on X-band during
field days. The other out-
put of the second coaxial
relay feeds into a comb
generator containing a step
recovery diode (SRD) or
snap varactor which gen-
erates the appropriate
X-band harmonic.

The comb generator
receives its power for har-
monic generation by set-
ting the GLB transmit out-
put to 12.250 MHz, which
is multiplied up to 147
MHz through the VHF
Engineering 1.5 Watt two
meter transmitter. The out-
put comb from the SRD or
snap varactor produces a
usable output at 10.242
GHz. This output is fed in-
to a microwave hybrid mix-
er and mixed with a sample
of the Gunn oscillator’s
output through a direc-
tional coupler to produce
an i-f output at 47.45 MHz.

A VHF Engineering six
meter front end set at 47 .45
MHz serves as the second
conversion to the 10.7
MHz i-f input of the two
meter receiver i-f amplifier
and associated circuits.
The i-f input of the two
meter receiver can be
switched to either the two
meter front end or the one
on six for liason use, or for
synthesizing the X-band
transmitter. The six meter
LO input comes from the
12.250 MHz output of the
GLB through a tripler. The
10.7 MHz i-f is further con-
verted down to 455 kHz
where the discriminator
output voltage is fed into a
servo amplifier. The servo

N

The X-band phase locked rig set up on the kitchen table photo studio. The meter on the
left is used for tuning up. The GLB sets on top of the two and six meter receiver. The 1.5
Watt two meter rig is in the same chassis. The box that hangs on the right-hand detector
mount is a preamplifier. On the left, a small box contains the servo and modulation elec-
tronics.

electronics are complete lator cavity. Thus, the made up by modifying an
with an integrator and are system becomes locked to old Radio Shack two-band
used to tune a varactor the GLB channelizer. Patrolman police monitor
mounted in the Gunn oscil- A second receiver is This receiver, which s

The rf plumbing stripped of all the electronics. On the right is the receiver detector which
feeds into a circulator. On the left is a Gunn oscillator. The large square unit fastened to it
is the varactor used to tune the Gunn oscillator.
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tunable (or frequency con-
trolled by the GLB syn-
thesizer through the same
tripler used above) is used
as the receiving i-f system
at 26.75 MHz when locked
to, or at, frequencies that
can be tuned across the
X-band range. Modifica-
tion requires the addition
of a preamplifier that
would match the output of
the receiving mixer to get
the noise figure down to a
useful level. This receiver
does not have any band-
narrowing filters in its i-f
system (10.7 MHz) and is
ideal for the searching that
is required for stations that
obviously will not be on
your frequency. It also has
12-volt capabilities which
allow it to work in the car.
This receiver could be
replaced by another six
meter converter and VHF
Engineering i-f audio
module as is used in the
two meter setup. Until this
change is made, we will
continue to make our con-
tacts with the old police
job which so far has given
excellent results over the
short-path QSOs with
WATNWEF. Its bandwidth is
wide enough that once the
signal is captured, small
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Fig. 2. Harmonic generator construction details.

drifts can be compensated
for by readjustment. It is
not an easy task to make
contact with another sta-
tion unless you both are
locked on the same fre-
quency, so a tunable
receiver, for the time be-
ing, is a must. Another
amateur, who is using a
similar idea, has a police
scanner in use as the
search receiver. The crystal
oscillator has been
modified to be tunable and
is scanned in the same
manner that it would be if
it were crystal controlled.
This provides a fully-
automated scanning sys-
tem so he can drink his
Coors™,

The microwave plumb-
ing used in this set is com-
posed of pieces either
gathered from surplus
houses or constructed by
the author. It is quite a task
to make a Gunn-diode
oscillator/mixer assembly
such as the one used in this
system. The frequency con-
trol of the oscillator is ac-
complished by voltage-
controlling a microwave
varactor located within the
oscillator cavity. A ferrite
isolator, acquired from a
police radar set, and incor-

porated with the tunable
crystal mount completes
the mixer half of the unit.
The construction of these
devices is a formidable
task unless a well-equipped
microwave test facility and
a large amount of machine
work can be accomplished.
Therefore, it would be
worth the constructor’s
time if he incorporated a
Microwave Associates
GunnplexerTM which has
all three of these items, as
well as an excellent horn
antenna.

The Comb or Harmonic
Generator

Snap varactor or step
recovery diodes are names
given to these semiconduc-
tors by two of the leaders
in this field. Undoubtedly
there are other names, but,
since this article started
with these nomenclature,
we will keep them. These
semiconductors have a
property which, regardless
of what it is called, per-
forms as follows: An
epitaxial diffused varactor
is designed to store a
charge when it conducts in
its forward direction. It
conducts for a very short
time until this charge is

pushed out by the driving
rf signal. Then the conduc-
tion ceases very quickly.
This is called the “lifetime”
and is away to measure the
period that the varactor
will store a charge, and the
snap-time (or step-time, as
it is also called) ceases.
These diodes sometimes
require an external bias,
but ours will be used in the
self-bias mode.

The effects described
produce a series of pulses,
which cause, in our gen-
erator, the first cavity to
“ring,” producing a train of
damped waves at a micro-
wave frequency. The out-
put of the “ringer” cavity is
then directed into a second
cavity, which, by virtue of
its high Q, propagates a
more CW-like signal to its
output termination. In the
unit described for con-
struction, these cavities
are coaxial for the first two,
and waveguide bandpass
cavities for the last two.
Needless to say, much care
will be required in the con-
struction of the unit. See
Fig. 2 for details.

The diodes can be ob-
tained from many manu-
facturers. Two are listed,
with references, at the con-



clusion of the article. The
two references are certain-
ly worth the reader’s in-
spection in regard to future
generator construction.

The parts required for
this section are easily ob-
tained. They consist of a
three-inch section of cop-
per “small X’ waveguide
(RG-52/U), two Y-inch i.d.
sections of brass pipe with
1/32-inch wall thickness,
and four end-plugs for
these pipes that must be
machined and drilled to
size. Also required are a
cover, UG-39B/U, which is
soldered to one end of the
waveguide, and a small
brass box which is con-
structed from another sec-
tion of the same wave-
guide. Construction of this
unit should be easily ac-
complished from the
mechanical drawings. The
iris coupling consists of
holes found near the bot-
tom of each coaxial cavity.
The plate used to cover the
choke flange, which is the
output of the harmonic
generator, is the frequency
controlling element of the
fourth filter, a waveguide
bandpass filter.

The tuning screws found
on the top of the wave-
guide must have the large
plates loaded to make sure
that firm connection is
made to the wall of the
waveguide. Once adjusted,
the jam nuts can be firmly
set since no further adjust-
ment will be required, but
be sure that the nuts
squeeze into the lock
washers.

Begin construction of
the SRD assembly by mark-
ing off the two holes for
the circular cavities. These
two holes are drilled
through the waveguide
walls and are spaced dou-
ble the thickness of the
pipe wall, so the material
left in the edges of these
two holes will be removed.
It is best to drill both holes
with a smaller drill and
then line-ream out the re-
mainder of the material un-

til a tight fit is achieved.
The two pieces of Y-inch
tubing should now touch
each other on one side

Insert each of the cavity
tubes into the holes so that
the two iris slots near the
bottom of each tube face
each other. At the center of
each of these cavities, the
holes shown in the draw-
ings should face the open
ends of the waveguide.
These are the éxit irises of
each of the coaxial filters.
Next, install the bottom
plug which should be the
machined piece which
makes up the coaxial post
for each cavity. All of these
pieces should be turned on
a lathe so that they provide
a very tight fit into the tub-
ing. Make sure that the
plug ends of these cavities
are parallel to the bottom
wall of the waveguide and
that the iris holes near the
bottom are facing each
other. Install the top plugs,
which have the tuning
studs, into the top of each
coaxial cavity. These, too,
should be machined for a
very tight fit.

This view shows where the piston capacitor is located. The
SRD is in the foreground near the inspection plate.

When all of these parts
are aligned and you are
sure of the correct posi-
tioning as shown in the
drawing, gently heat the
assembly to a temperature
that will cause soft solder
to run, apply flux to each
joint, and run in the solder.
Use only a very small

amount of solder; just
enough to make a good
electrical joint. Let the unit
cool before attempting the
next step

On one end of the wave-
guide, install the inside rec-
tangular iris plates as
stown. Then install the
output flange on the end of

Side view of the SRD comb generator which provides the harmonics for mixing. The two
tuners on the top of the waveguide are inserted into the tops of the coaxial cavities. On
the bottom, the SRD mounting stud is in view and just behind it is the piston capacitor

tuning plug.
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Front view of the comb generator shows the second inter-
nal iris which forms half of the bandpass filter. The large
flat plate near the flange is the output iris which makes up
the second half of the bandpass filter. It is held in place by
the mounting screws which fasten the whole unit to the

directional coupler.

the waveguide. Again heat
the assembly, flux the iris
plates and the flange, and
apply solder. Care should
be taken not to overheat
the waveguide such that
the cavity assemblies are
disturbed. A four-cavity
assembly has been com-
pleted and is now ready for
installation of the SRD and
rf launcher.

Examine the drawing of
the comb generator diode
mounting detail on Fig. 2.
This assembly and the driv-
ing coil which is tuned to
two meters make up the rf
launcher. These compo-
nents must be carefully
assembled prior to install-
ing the SRD in place. This
diode is a small pill which
has a form factor known as
“style 31” in the micro-
wave semiconductor trade.
To install it, place the end
with the large flange
near the small circular pro-
trusion into the end of the
prepared 8-32 screw, after
the screw has been run up
through the threaded bush-
ing so that it’s just visible.
The hole in the end of this
screw should accept the
diode with a little
resistance. Do not push
sideways on the diode or
you will fracture the seal.
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When installed, run the
screw into the bushing so
that the other end of the
diode engages with the
launcher line. The launcher
should have a matching
hole drilled into it in the
correct place. DO NOT
tighten the diode—just a
firm fit will do. All of this
activity is accomplished
through the inspection
hole on the top wall of the
waveguide. The diode can-
not take much heat, so any
soldering of the launcher
rod must be done before its
installation.

When the assembly is
completed, replace the ac-
cess plate and connect the
output of the two meter
gear through the atten-
uator shown in the draw-
ing. This pad will reduce
the output of the transmit-
ter to about 0.5 Watts
which is all that is required
to drive the diode. It can
take only slightly more
power, so take care!

Put the output of the
comb generator into a
wavemeter and detector.
The detector will have to
drive a very sensitive meter
if the output is to be seen.
There should be at least 20
microamperes output and
should be indicated at the

frequency described.

If a smaller indication is
shown, it should improve
when the tuning screws on
the top of each cavity are
adjusted. The frequency
meter should be left on the
prescribed frequency of
10.240 GHz. Adjust the
output coaxial cavity,
which is the one nearest to
the flange, for maximum
and then peak-up the
ringer. It is possible to be
147 MHz higher or lower
since this is a comb gen-
erator, so watch the fre-
quency meter. If a spec-
trum analyzer is available,
as was to the author, little
problem will be encoun-
tered in adjusting for peak
output, but if not, it will re-
quire judicious observa-
tion of the frequency
detected by the frequency
meter cavity. When it is
correctly adjusted, one
very large peak right on fre-
quency can be measured.
When it is slightly off peak,
a number of peaks will be
observed when the fre-
quency meter is tuned
through the desired out-
put. With a little practice,
full output wil be assured.
When adjustments are
completed, be sure to
tighten the two jamb nuts
that are on the tuning
screws. No further adjust-
ment will be required if it is
done right as these nuts do
not work loose.

We are now ready to try
to lock up the system to
the channelizer, hook up
the harmonic generator to
the system, and determine
that all of the servo con-
nections and indicators are
in order. Turn on the sys-
tem and look at the center
scale tuning meter. It
should be right on the line.
To prove it is locked, and
will also lock again, open
the lock/unlock switch and
watch the meter swing one
way or the other and then
snap back to center when
the switch is closed. With
the lock switch closed on
the search receiver, you
should be able to hear

yourself when you speak
into the mike. Full duplex
can be used on this fre-
quency.

The circuitry shown for
the power supply, servo
electronics, and modulator
are simple and should give
little trouble. The output
from the VHF Engineering
i-f strip discriminator
should be used as recom-
mended from the manufac-
turer for driving a micro-
ammeter. The meter,
however, is replaced with
the circuitry shown, and
then the meter will be con-
nected to a new set of con-
nections.

Modulation of the varac-
tor requires a little care.
Very little modulation is
needed as full FM is used.
If you are working a station
that uses a wideband re-
ceiver, then a greater swing
will be required. However,
if you are working one that
has a system like the one
described, then the devia-
tion must be adjusted to fit
his receiver using the
deviation control.

Tests throughout the fall
have gone on with this rig.
It is portable, by virtue of
its several boxes, and gets
hauled up on Prospect Hill
in Waltham on Sunday
afternoons. Prearranged
contacts have been made
over 30-mile paths with lit-
tle difficulty.

Plans for another rig of
the same type to be used
for expeditions are in the
works. It would be inter-
esting to see what can be
done at greater ranges,
which 1 know are done
commercially. It’s quite a
thrill to hear full quieting
on top of a hill with a lot of
old junk plumbed together.
| hope you will enjoy the
same results on your own
expeditions. W

References
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In recognition of her outstanding support of radic amateurs in
their state, Alabama hams presented this plaque to Mrs. Edith M.
Parker at the Central Alabama Hamfest in September. Mrs. Parker
was in charge of issuing amateur radio car tags from 19€2 until her
retirement in July of this year.

At the Veteran Wireless Operators Association’s annual banquet
in New York on May 20, Jack R. Popple (left) presented the Marconi
Memorial Gold Medal to Bob “Whitey’ Doherty KiVV for his ef-
forts in conjunction with the Marconi 75th Anniversary Amateur
Radio Commemorative Station, KM1CC.
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T.S. Ganesh YU2TS (left) and his seventeen-year-old SWL nephew,
Janardhan, competed in August's 1000-mile Karnataka-1000
Motor Rally, arganized by the Bangalore (India) Motor Sports Club.
What you can’t see in this view is the sign painted on the bike's
seat: ‘73 FROM RADIO AMATEURS.

Craig McCartney WAS8DRZ/9 was ore of the Chicago Area
Radioteletype Repeater System's members who manned the
booth at the Chicago FM Club’s amuai Radio Expo this past fall.

These central Ohio amateurs helped raise over two thousand
dollars for charity last spring, when they assisted with the fourth
annual Reynoldsburg bike-a-thon. Pictured left to right are Dr. B.
Morgan Heflin WABUVR, Randy Mitchell WDSAXY, Vernon Holland
WDSNAU, Joe Hahn WD8NBA, Malt Erown WB8WKZ, Dick Carr
WA4BIH, Dennie Roe WASHFPW, John Vollmer WB8UIF, and Mac
Ceschiat K8Z2QS.
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from page 28

continents = 5 points. Con-
tacts with HQ station GW8WJ
or GW6AQ count 25 points.
Total score is total number of
QSO points times number of
prefixes worked (as per WPX
award rules).

ENTRIES:

Send logs not later than Jan.
31 to: Peter Lumb G3IRM, 14
Linton Gardens, Bury Saint Ed-
munds, Suffolk IP33 2DZ,
United Kingdom. IRCs appre-
ciated for contest results.

CONNECTICUT QSO PARTY
Starts: 2000 GMT Saturday,
December 2
Ends: 0200 GMT Monday,
December 4
Rest Period: 0500 to 1200 GMT
December 3

The Candlewood ARA invites
all amateurs to participate in
the annual CT QSO party.
Phone and CW are considered
to be the same contest. Sta-
tions may be worked once on
each band and mode, including

=

OSCAR as a separate mode.
Novices will please identify
themselves by “/N” unless “N”
is part of their call. Out-of-state
portables and mobiles operat-
ing in CT are requested to iden-
tify themselves as such. CT
mobiles operating in other than
their home counties will
receive special certificates pro-
vided they make at least 20 out-
of-state QSOs. Mobiles count
as a separate station in each
county. Counties certificates
will be awarded to each station
working all 8 CT counties.
EXCHANGE:

QSO number, RS(T), and
ARRL section or CT county.
FREQUENCIES:

§SB—3927, 7250,
21370, 28540.

CW—40 kHz up from bottom
of each band.

Novices—3725, 7125, 21125,
28125.

SCORING:

Non-CT stations multiply
total number of CT QSO points
by number of CT counties
worked (8 max.). CT stations
multiply total number of QSO

14295,

RESULTS OF 10-10 SUMMER QSO PARTY
JULY 15-16, 1978
TOP TEN CHAPTER STANDINGS
KOGU 1317/2358 1. Colorado 11081/20704
KOLT 805/1481 2. Minute Man 5629/10721
WOPEL 781/1433 3. Bay Area 3839/7201
TI2NA 77111356 4. Land O’ Lincoln 2934/5455
WASJDU  687/1272 5. Gateway 2740/5326
WOCP 649/1215 6. City of Lights 2447/4607
WA4ORH  648/1186 7. Plainsman 2202/4196
NeCP 613/1137 8. North Star 2164/4125
WD5CSK 583/1104 9. Sky Blue Waters 2115/4060
KSCWB  582/1089 10. White House 2081/3940
U.S. DISTRICT LEADERS DX LEADERS
1. WA1UZH 505/953 Central America & Caribbean
2. K2DEG 407/751 TI2NA 77111356
3. WB3FAF 418/769  South America
4, W40RH 648/1186 LU6DWZ 231/418
5.  WAS5JDU 687/1272 Europe
6. WB6JPY 444/804 DF1XG 124/140
7. K7PVZ 470/833 Asia
8. WD8DPB 236/446 JA3XOG 61/105
9. WASPQY  464/850 New Zealand
(] KOGU 1317/2358 ZL1BQD 260/440
KG KH6ITD/KG6 107/144  Australia
KH KH6JTL 389/693 VK2NET 383/661
KA KAGHF 90/132
CANADIAN LEADERS

VE1 VE1BNN 508/910

VE2 VE2DZO 324/603

VE3 VE3JAR 2711519

VE4 VE4ADG 219/414

VE6 VE6BBC 54/102

VE7 VE7CMT 255/459

points by number of ARRL sec-
tions and provinces. Additional
DX contacts count for QSO
points, but only one DX
multiplier is allowed overall.
W1Ql, the club station, will be
operating CW on odd hours
and SSB on even hours, and
counts as 5 points on each
band and mode. Novice QSOs
count 2 points while OSCAR
QSOs count 3 points each.
ENTRIES:

Logs must show category,
date, time (GMT), calls,
numbers, mode, bands, QSO
points, and claimed scores.
Separate certificates for single
and multi-operator stations,
and all logs shouid show which
class applies. Enclose a large
SASE for results. Send logs,
postmarked by Jan. 3, to CARA,
clo Fred Porter Wi1VH, 169
Carmen Hill Rd. #2, New
Milford CT 06776.

FLATLAND FARMER 10-X
QSO PARTY
Starts: 1200 GMT
Sunday, December 3
Ends: 2400 GMT
Sunday, December 3
This is the first DX QSO party
sponsored by an individual
chapter of the 10-X Interna-
tional Net, Inc., the Flatland
Farmer Chapter. Score one
point per QSO if said station
does not have a Flatland
Farmer certificate, two points if
they hold a Local or Associate
certificate number (station will
have an “L" or “A” after the cer-
tificate number). All first state

or first DX certificate holders
will be worth 2 points for a
QSO. If the station is a Charter
member certificate holder,
score 3 points per QSO.
SPECIAL:

On this date and this date on-
ly, any station who does not
hold a Flatland Farmer cer-
tificate can qualify for one by
having two QSOs with any two
stations who have a Flatland
Farmer certificate, regardless
of whether that station is a
Charter, Local, or Associate
member. Stations wishing to
obtain their basic certificate
should send request, listing the
two QSOs, $1.00, and two first
class stamps to: Lou Reik
WB9YJE, 804 Commercial
Street, Danville IL 61832.
ENTRIES:

Logs must have date, call let-
ters, name, QTH, 10-10 number,
and Flatland Farmer number, if
any. Logs to be postmarked by
Jan. 15 and mailed to: Mike
Reik WBYYJF, 304 McKinley
Street, Westville IL 61883.
Results of the contest will be
published in the spring 10=10
bulletin, and other amateur
publications.

AWARDS:

A certificate will be issued to
the 1st, 2nd, and 3rd place win-
ners in each US call area, in-
cluding KH6 and KL7. All other
call areas will be considered
DX and a certificate will be
issued for 1st, 2nd, and 3rd
place. In addition, a special
award will be given to the per-
son anywhere in the world who
scores the highest point total.

A

Certificate Number

Date

Flatland Farmer Chapter
lgynternatnonal Nel

FOR PROVEN AND SINCERE EFFORTS TD PAOMOTE

&RIENDSNIP, GOOOWILL, ANO QUTSTANDING COMMUNICATIONS

ON 10-METERS.

Inc.

Chapter Hesd

Awards Manager

NET FREQ. 28 745 MHZ
Sundays 1900 hrs Local Time
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There will be no multipliers
used or consideration given for
multi-operators.

The normal requirements for
the award are a total of 10
points as follows: Charter
members (#01C-24C) = 5
points; Local members
(#101L-500L) = 2 points;
Associate members (#501A and
up) = 1 point. Submit your re-
quest with $1.00 and two first
class stamps to the certificate
manager, Lou Reik WB9YJE
(see above for address).

SODBUSTER AWARD

The Sodbuster Award is the
newest award. It is a 3- x 2V2-
inch self-sticking award that is
to be placed on your basic cer-
tificate. This award requires 50
points. This award in itself will
be worth 3 points. The point
breakdown for the Sodbuster
Award is as follows: Charter
members are worth 5 points;
Local members are worth 3
points; first staters and first DX
are worth 2 points; all other
Associate members are worth 1
point. Submit your request
along with 3 first class stamps
to the certificate manager, Lou
Reik WBOYJE.

For those interested in the
Flatland Farmer Chapter, it
meets each Sunday night at
1900 hours local IL time on
28.745 MHz.

ARRL 10 METER CONTEST
Starts: 1200 GMT
Saturday, December 9
Ends: 2359 GMT
Sunday, December 10

The contest is open to all
amateurs woridwide. All QSOs
must take place on 10 meters,
and OSCAR QSOs are valid.
Each station can be worked on
phone-to-phone and CW-to-
CW, and anyone can work
anyone. All CW contacts must
be made between 28.0 and 28.5
MHz, unless working through
OSCAR. When operating on 10
meters, please avoid the
OSCAR downlink frequencies.
CLASSES:

Entries will be classified as
either single- or multiple-
operator stations. Multiple-
transmitter stations are not
allowed.

EXCHANGE:

All WIVE stations will send
RS(T) and state or province.
Others will send RS(T) and con-
secutive serial number starting
with 001. Stations that are not
land-based will send RS(T) and
ITU Region (1, 2 or 3). The
District of Columbia is counted
as part of Maryland.
SCORING:

Each completed QSO counts
2 points, or 4 points if witha W
or K Novice. The multiplier is
the sum of the total number of
states, Canadian cal| areas
(max. 9), ARRL countries (not
US or Canada), and ITU regions

from non-land-based stations.
Final score is the sum of the
QSO points times the total
multiplier.
AWARDS:

A certificate will be awarded
to the highest-scoring single-
operator station in each sec-
tion, Canadian call area, and
foreign country. Region awards
for non-land-based stations
and awards for multi-operator
and Novice stations will be
issued if warranted.

FORMS:

It is suggested that contest
forms be obtained before the
contest from the ARRL, 225
Main St., Newington CT 06111;
include an SASE. Checksheets
are not required, but a penalty
of 3 additional contacts will be
made for each duplicate con-
tact.

These rules were taken from
last year’s contest. For com-
plete rules, see the November
issue of QST.

1978 CW CHRISTMAS PARTY

The Society of Wireless
Pioneers (SOWP) is planning a
membership Christmas on-the-
air CW QSO Party for the
weekend of December 16 and
17, 1978. The party will cover
the full GMT period to allow
members around the world to
participate.

All members with amateur
licenses are being encouraged
to take part. The call will be CQ
SOWP. While there will be no
certificates or other awards
given—everyone who takes
part will be a winner by having
an opportunity to renew old
friendships, establish new
ones, and continue a camara-
derie developed over the years.

Suggested frequencies for
the party are between 50 and 60
kHz up from the low end of each
amateur band. Novices should
consider the middle of each
Novice band. Additional infor-
mation about this party and the
Society can be obtained from
the Party Coordinator, Bill
Willmot K4TF, 1630 Venus
Street, Merritt Island FL 32952.

ARRL STRAIGHT KEY NIGHT
0100-0700 GMT
Monday, January 1

Check QST for any changes
in the rules!

Basically, rules require the
use of a straight key only. Send
““SKN" instead of ‘*‘RST”
during QSOs, to help identify
contest stations. On 80-40-20
meters, try 060 to 080 kHz up
from the bottom edge of the
band. On Novice bands, try 10
kHz up from the bottom of the
Novice band. After the contest
period, send a list of calls of the
stations contacted during the
contest period, plus your vote
for the best fist heard. Please
mail entries as soon as possi-

THE 73 MAGAZINE 10 METER AWARDS

The return of vigorous solar activity means that 10 meters
is once again a band to be reckoned with. OI' Sol's 11-year
cycle of sunspot production is about to hit a peak, with the
result that QRP 10 meter DX is possible.

Now'’s the perfect time to convert that old CB rig to 10 (or
buy a brand new one from Bristo! or Standard) and join the
fun. We've had many articles showing you just how easy a
CB-to-10 conversion really is. To give you an added incentive,
73 is offering two nifty Certificates of Achievement for 10
meter channelized communications.

For domestic types, there is the 10-40 Award. This one
should be pretty easy—just work 40 of the 50 states. The DX
Decade Award goes to DXers who work 10 or more foreign
countries with a channelized 10 meter rig. We have endorse-
ment stickers, too—the whole bit.

To give everyone an equal shot at award #1, only contacts
made October 1, 1978, or after will be valid.

Well, don't just sit there. Get out your soldering iron, order
some crystals, and put that CB rig on 10. This is going to be
fun, so don’t miss out!

RULES

1) All contacts must be made in the 10 meter amateur band
using channelized AM equipment. Both converted Citizens
Band equipment and commercially-produced units (such as
those available from Bristol Electronics and Standard Com-
munications) may be used.

2) To be eligible for award credit, all contacts must be
made October 1, 1978, or after.

3) The 10-40 Award is available to applicants showing proof
of contact with stations in at least 40 of the 50 United States.
A special endorsement sticker will be available to those
working ail 50 states.

4) The DX Decade Award is available to applicants showing
proof of contact with at least 10 foreign countries. Endorse-
ment stickers will be awarded for 25, 50, 75, and 100 coun-
tries.

5) A log of stations worked, with the date, time, and type of
equipment used for each contact, must be submitted when
applying for each award or endorsement.

6) Each application for an award or endorsement must be
accompanied by a signed statement that all claimed con-:
tacts are valid. No QSL cards need be sent, but they must be
in the possession of the applicant.

7) To cover costs, a fee of $5.00 must accompany each
application for the 10-40 or DX Decade Award. The fee for

endorsement stickers will be $2.00 each.
8) All award applications should be mailed to: Chuck Stuart
N5KC, 5115 Menefee Drive, Dallas TX 75227.

ble to the ARRL, 225 Main
Street, Newington CT 06111.

SLOW SCAN
TELEVISION NEWS

Amateur Television Maga-
zine is now offering a series
of award certificates for
SSTV activity ranging from a
basic award through several
levels of difficulty to a Master
Scanner Award. The beginning
level certificate requires the
SSTV operator to have con-
firmed five SSTV contacts on
each of any five ham bands, a
total of 25 contacts. The bands
used for all the levels may be
any combination of the contes-
tant’s choosing. Additional
awards are available for work-
ing increasing numbers of sta-
tions on increasing numbers of
bands. Each certificate is 8 x 11
inches and suitable for fram-
ing. ATV Magazine will publish
the names and calls of each
certificate holder as issued
with each award numbered
consecutively. The various

award levels are as follows: 5
SSTV QSOs on each of any 5
bands = 25 contacts total; 6
SSTV QSOs on each of any 6
bands = 36 contacts total; 7
SSTV QSOs on each of any 7
bands = 49 contacts total; 8
SSTV QSOs on each of any 8
bands = 64 contacts total; 9
SSTV QSOs on each of any 9
bands = 81 contacts total; 10
SSTV QSOs on each of any 10
bands = 100 contacts total.
In addition to the normal fre-
quency bands, the use of
OSCAR may be used as 2
bands for any two OSCAR
modes, i.e., 5 contacts via
450/144 OSCAR would count as
1 band for the basic certificate.
Applicants should send
proof of QSOs and $1.00 for
postage for each award to:
SSTV Master Scanners
Awards, PO Box 1347, Bloom-
ingten IN 47401. Allow two
weeks for processing and
award preparation. SSTV con-
tacts must have been made
after Sept. 1, 1978, to qualify!
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DX

from page 20

W4KPQ daily on 14210 at
1200Z. QSL to K4MQG.

South Shetlands—CE9AT

CE9AT meets WA2HNE daily
on 21335 at 1600Z. Tune in
about a half hour earlier to get
your call on the list. US, VE, and
XE stations can QSL to
CE2BI0Q, Antarctic Department,
Naval Post Office, Valparaiso,
Chile. Include an SASE with
15¢ USA postage.

Svalbard—JW7FD

Rag has been showing in the
14200 to 14250 slot on twenty
meters after 1000Z. Between
1700 and 1800Z he moves to fif-
teen meters, sometimes visit-
ing the Africana Net on 21355.
QSL to LASNM.

Tonga—A35CR

Clark plans to be in Tonga for
about a year as a member of the
Peace Corps. Look for him
around 14240 most days after
0700. QSL to Box 147, Nuku’
Alofa, Tonga.

Walvis Bay

The Northern California DX
Foundation has indicated a
willingness to supply a beam
and equipment for an operation
if it can be assured that it will
be a duly licensed operation,
there being some doubt
whether one of the previously
heard stations did have a valid
Walvis Bay license. South
Africa continues to insist that
Walvis Bay is their territory and
has been for over 100 years.
Namibia, on the other hand,
has only been administered
since its capture from the Ger-
mans during World War |. This
will all be worked out eventual-
ly, so work them if you hear
them and worry later.

Rhodes—SV0

SVOWTT has been trying to
get permission from the Greek
licensing authorities for an
operation from Rhodes Island
in the Dodecanese group.
While the US has a reciprocal
licensing agreement with
Greece, it is still difficult to get
permission to operate from
Rhodes and just about impossi-
ble to get permission to operate
from Mount Athos. In the mean-
time, Jack can usually be found
around 7003 from 2230 and
21003 after 0300Z. Give him a
call and you'll get the latest
word on Rhodes.

United Arab Emirates—A6XB
A month or so back, we

reported that all A6 operations

had ceased. Apparently this is
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not completely true. Vernon
Dameron K1DRN, QSL mana-
ger for A6XB for the past seven
years, says that from the QSL
cards he is receiving for A6XB,
there is still plenty of activity.
CW operation is completely for-
bidden though, so any A6s you
hear on CW are phony.

Brunei—VS5XU

Look for this one from 1300Z
daily in the 14200 to 14210 slot.
A good operator, he stays away
from lists and generally works
by call districts. QSL via
DL1DL.

East Malaysia—9M8HG

CW contacts can be made
with this rare one near 14003
around 1300Z and near 21025
after 1500Z. QSL to Horace
Cray, PO Box 2242, Kuching,
Sarawak, East Malaysia.

Iraq—YI1BGD

Magid seems to have settled
into a regular routine operating
transceive on 14310 after
2100Z. Although handicapped
by a weak antenna and low
power, he continues to do a ter-
rific job and show a lot of pa-
tience, seldom losing his cool.
At the end of each Friday ses-
sion, a list is taken by districts
for the following week’s ses-
sion. QSL to Box 5864,
Baghdad, Iraq.

Lord Howe Island—VK2AGT

Dick can usually be found
around 14225 from 0600 to
0700Z, especially on Wednes-
days. He is looking for Nebraska,
Utah, and Wyoming to fill out
his WAS. QSL to Dick Hoffman,
Lord Howe Island, N.S.W. 2829,
Australia.

Mongolia—JT1BF

On almost daily from 1100 to
1400Z. UWONE is the list-taker
and MC. QSL to PO Box 6,
Viadivostok, USSR.

BITS AND PIECES

The Johnson Island Radio
Club has received a number of
cards for contacts with KJ6DL,
operator Henry, during the
period July 18 to August 1.
KJ6BZ reports that this station
is unknown and cards are being
returned.

A show of hands at the DX
Forum at DXPO 78 showed that
98% fo those present favored
making the DXCC awards pure
by disallowing any cross-mode
contacts. A majority also
favored dropping the “separate
administration’” clause from
the DXCC country criteria. This
is the clause that gave us
4U1ITU/4UTUN and Sable

Isfand.

There are three different
groups from as many countries
planning future Bovet action.

The TF6M operation gar-
nered 10,800 QSOs in 85 hours.
They worked 121 countries on
five continents, including all
states but Hawaii.

Some new prefixes have
been announced. These in-
clude J4 for Greece and J3 for
Guinea Bissau.

Congratulations to W50PC,
WASLKGQ, and WB50JO for
providing a vital communica-
tions link to the Double Eagle I
during the first-ever trans-
oceanic balloon crossing. Ama-
teur radio proved to be the only
method of communications
when a faulty transmission
cable aboard the balloon
knocked out the commercial
frequency equipment. A spe-
cial QSL will be sentto all those
lucky enough to make contact.

By the time you read this, the
new beam supplied by the Nor-
thern California DX Foundation
should be up and in operation at
4U1UN.

As of the end of July, total
licensed amateurs in the
United States numbered
348,561, up 8.5% in the last
year.

Jacky F6BBJ, one of the top
French DXers, has been 100k-
ing toward the Red Sea and the
islands off East Africa for
some possible DXpedition ac-
tion around the end of the year.
Other Frenchmen closer to
home have been eyeing St. Bar-
thelemy Island north of
Guadeloupe for possible DX-
pedition action if DXCC ap-
proval can be obtained.

Volunteer examiners are
needed by the FCC to ad-
minister amateur examina-
tions to blind and physically
handicapped applicants. Con-
tact your local FCC office for
more information.

Rules and application
blanks for the World Radio
W-100-N, Worked 100 Nations
Award, can be obtained by
sending an SASE to World
Radio, 2120 28th Street,
Sacramento CA 95818.

The DXAC recently vetoed
DXCC status for the Republic
of Sealand. The Republic of
Sealand is an old British air-
defense radar tower similar
to a drilling tower, focated just
off the English coast. It was
purchased by a group hoping
to turn it into a gambiing
casino. They issued passports,
minted stamps, and even had
their own currency. Apparently
it was a good idea because
another group invaded Sealand
and captured it by force. The
original group then rearmed
and recaptured Sealand and
imprisoned the invaders’ leader.
After all this, the DXAC still said
no.

Bill A35WL wiil be returning
to New Zealand soon, but while
on Tonga, he has been conduc-
ting radio classes. Hopefully,
one of the graduates wili
remove A35 from your needed
list.

Last month, we mentioned
the possibility of a future DX-
pedition to Oneo Island in the
South Pacific. For those of you
trying to find it on your map,
look northwest of Pitcairn and
west of Henderson Island.

There is a report that iraq
and Saudi Arabia have signed
an agreement concerning their
neutral zone, so if you haven’t
worked 824, now is the time.

FG7AS does QSL—some-
times a year late, but he does
QSL. On that same subject,
there is a report out of Moscow
that the USSR QSL Bureau is
running out of funds and must
cut back on their manpower.
This will mean an even longer
wait for those needed Russian
QSLs.

HH2MC advises that there
are now 17 members in the Port-
au-prince Radio Club. Haiti has
applied for IARU membership and
is waiting for action to be taken on
its application.

Baruch 4Z4TT plans to head
back into the Pacific before
next summer. VR1 is a possible
stop. Let him know if you have
any favorites.

Congratulations to K1DG on
winning the 1978 Bermuda DX
Contest and the all-expense-
paid trip to Bermuda that goes
to the winner. K3DH was the
top scorer in the third call
district for the 5th straight
year.

Alex 3B8DA reports making
better than 10,000 contacts
from 3B9 and some 5,000 from
3B6.

The September issue of Na-
tional Geographic had an arti-
cle on JA1QFW's solo walk to
the North Pole.

KM6FC left Midway lIsland
last October and headed for
Maine. Len logged better than
23,000 QSOs during his stay.
Two operators remain at
KM6BI. KM6BI contacts before
July, 1978, go to W8TIZ; after-
wards, to W5RU at the Delta DX
Association.

It is reported that the VU
Bureau has gone bankrupt and
folded operations. It might be
prudent to seek a direct QSL route
for VU contacts.

It seems there will be no
2S6QUIZS3 QSLs forthcoming.
ZS6QU first reported that an
office girl had accidentally
dumped the incoming QSLs in-
to the wastebasket. Those who
tried again received only
silence for their efforts.

Jack K9OTB has ceased QSL
operations for FP8DX/FPS8ML
and FP8HL. He will still help
you for contacts with FP8DX/
FPS8ML and his own call,
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VUZ2ANI| became a silent key
in 1976 and several are search-
ing for his logs. KETWT doesn’t
have them.

WOBW is trying to get confir-
mation on contacts with
CR60B in November, 1975, and
D2ACK in July, 1976. Any
assistance would be ap-
preciated.

NOVICE CORNER

Last month, we talked about
the incoming QSL bureaus and
how to make sure you received
any QSL cards directed to you
via that route. This month, we
will discuss the best way to
send QSLs. Whether you QSL
direct, via the bureau, or
through a QSL manager, you'll
want to be able to pick the best
route for that particular card.
Best route in this case means
the one that is the most likely
to produce a card in return, not
necessarily the cheapest or
even the fastest. Remember,
confirming the contact is the
result we are after.

QSL managers are almost
always the best route to go. If
the station you work has a QSL
manager, then you can usually
be assured of a fast confirma-
tion. Sometimes problems
develop like logs getting lost
or an inexperienced QSL
manager not realizing the
scope of the task he has under-
taken, but generally QSLing via
a QSL manager will produce
the fastest results. Here is the
way it works: After looking up
the QSL manager’s address, fill
out a QSL in the normal
manner, but make sure that
your call is written on the
report side of the card. QSL
managers don't like to have to
stop and flip a card over to see
who sent it. That can be very
time-consuming. Next comes
the SASE. SASE stands for
self-addressed stamped
envelope and that's exactly

what itis. Address the envelope
in the normal manner,
except address it to yourself
and don't forget to stamp it.
Now, when the QSL manager
fills out your card, he just
drops it into the SASE, seals it,
and mails it back to you. Some
QSL managers like to have the
call of the DX station and the
date and time of the contact
written in the lower left-hand
corner of the envelope. This
helps them to file your
envelope until the logs arrive
from the DX station. If the QSL
manager is located outside the
United States, skip the postage
stamp and drop a one dollar
bill in the envelope. There are
other ways, such as using IRCs
or foreign postage, but a dollar
bill generally produces the
best results.

if no QSL manager exists for
a particular station, then the
next best route is direct to the
station's home QTH. If the sta-
tion accepts direct QSLs, he
will usually pass you his ad-
dress during the contact. This
is generally a PO box number,
so it is no problem to pass.
Since the DX station receives
many QSL requests, he will
usually return your QSL via the
bureau unless you enclose an
SAE along with the usual dollar
bill. Again, IRCs or foreign mint
stamps can be used, but the
dollar bill produces the best
resuits. IRCs, which can be
purchased at your local post
office, are too expensive and
are not always accepted in
some countries. One thing can
be said for foreign mint
stamps. Once you stick them
on your SAE, they are useless to
the DX station for any pur-
pose other than to return your
card. One thing must be kept in
mind when considering direct
QsLing. If the DX station says
to QSL via the bureau or via his
QSL manager, there may be a
reason that he doesn't want

cards sent directly to him. In
some countries, the ownership
and use of a radio transmitter
can cause problems with the
lpcal authorities. Receiving
mail addressed to an amateur
radio station from all over the
world would be a dead give-
away. It's always best to follow
the QSL instructions given by
the DX station. They will usual-
ly produce the best resuits.

The slowest, but by far the
least expensive, method of
QSLing is via the bureau. In
many cases, such as the Iron
Curtain and Soviet countries,
QSLing via the bureau is the
only way. The best way to QSL
via the bureau, especially if
you have many cards going to
several different countries, is
to ship them all in one bundle
to one of the outgoing QSL
bureaus.

If you belong to the ARRL,
you can send your cards along
with one dollar and the label
from your last issue of QST to
the ARRL Outgoing QSL
Bureau. A shortcoming of the
ARRL bureau is the fact that
they will only forward QSLs to
countries which have an in-
coming QSL bureau. Many
countries have only a few hams
and do not support a
QSL bureau. In fact, of the 319
‘‘countries’ currently rec-
ognized for DXCC contacts,
the ARRL Outgoing QSL
Bureau will forward cards to
only about 160. Fortunately,
there are several good com-
mercial QSL forwarding ser-
vices that will forward your
cards anywhere for about 5¢
per card. W3KT is one. There
are several others.

In summation, of the three
QSLing methods we have dis-
cussed, the QSL manager is
almost always the best route,
followed by direct QSLing, and
then the bureau. In all cases, it
is best to follow the QSL in-
structions given by the DX sta-
tion himself. Good luck.

Ham Help

| need a manual and/or

schematic for the Multiphase

Exciter Model 20-A made by

Central Electronics, Inc., dur-

ing the 1950s. | will copy, and
return in good condition.

A. McGinnis WA2DTQ

55 Patton St.

Iselin NJ 08830

| am indeed very, very sorry
that | waited this long to thank
you for publishing my letter in
the August issue.

It seems that when it rains, it
pours. (I hate to use an old say-
ing.) In August, | suddenly
found that | had some friends,

76

for | suddenly received a few
letters and coils, and being par-
tially blind, it took about 2
weeks to discover that my letter
was in the magazine, and then
to find it. In addition to this, !
was studying to get my Novice
ticket, and | can announce that
on September 1, 1978, 1 became
wD0?7??

Anyway, I'm also busy set-
ting up my shack and figuring
out the best way to put up my
antenna, and it is creating
some problems. Somehow I'li
be able to be on the air when my
license arrives. However,
whenever | get some time, I've

been slowly trying to get my
telephone together, and with
luck, 1 should have it working
soon.

So, again | want to thank you,
and all the other people who
have been so kind to me, and
have done so much to help me.
So, thank you, and I'll hear you
all on the air shortly.

Ron Peterson WD0???
Route 1, Box 151
Clear Lake MN 55319

| would be interested in talk-

ing to anyone who has devel-

oped a simple, chirp-free CW

keying circuit for the Kenwood

TR-7400A so that the trans-

ceiver can be used for 2 meter
OSCAR work.

John Mollan WA7ATU

7805 NE 147th Ave.

Vancouver WA 98662

QSL INFORMATION

A6XP—see text
FK8AH—Robert Garbe, Avia-
tion Civile, La Tontouta, New
Caledonia
FPS8DH—K90TB
FP8YY—K90TB
H5AW—ZS6AW
HZ1BS/8Z4—OEGEEG
J20BL—F6BFN
KJ6DL—see text
KM6BI—see text
OJOMA—OHONA
PWOPP/PYORO—W1DA
ST2HF —GA4GFI
TJ2P—see text
VGW-211—see text
VK9ZR—VK2BJL
ZD7WT—WB3KT or via SARL
3B6DA/3B9DA—3B8DA
3B8YY—K5YY/K5QHS
3B9ZZ—K4YT
5N2NAS—see text

Thanks to the West Coast
DX Bulletin, Long Island DX
Association, and World Radio
Magazine for much of the
preceding information.
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03458. 5. Location ot the headquarters
or general business otfices of the
publishers (Not printers), Pine Street,
Peterborough, Hillsboro County, N.H.
03458. 6. Names and complete ad-
dresses of publisher, editor and manag-
ing editor. Pubtisher (Name and Ad-
dress), Wayne Green, Peterborough, N.H.
03458. Editor (Name and Address),
Wayne Green, Peterborough, N.H. 03458
Managing Editor (Name and Address),
John Burnett, Peterborough, N.H. 03458.
7. Owner (If owned by a corporation, its
name and address must be stated and
also immediately thereunder the names
and addresses of stockholders owning
or holding 1 percent or more of total
amount of stock. If not owned by a cor-
poration, the names and addresses of
the individual owners must be given. It
owned by a partnership or other unincor-
porated firm, its name and address, as
well as that of each individual must be
given.) Name, 73 Inc., Peterborough, N.H
03458. Wayne Green, Peterborough, N.H
03458. 8. Known bondholders, mortga-
gees, and other security holders owning
or holding 1 percent or more of total
amount of bonds, mortgagees or other
securities (It there are none, so state)
Name, none. 9. For completion by non-
profit organizations authorized to mail at
special rates (Section 132.122, PSM). The
purpose, function, and nonprotit status
of this organization and the exempt
status tor Federal income tax purposes
{Check one) Not applicable. 10. Extent
and nature of circulation. (X} Average No.
copies each issue during preceding 12
months, (Y) Actual No. copies of single
issue published nearest to filing date.
A. Total No. copies printed (Net Press
Run) (X) 77,550 (Y) 80,000. B. Paid circula:
tion 1. Sales through dealers and car-
riers, street vendors and counter sales
(X) 13,590 (Y) 14,585. 2. Mail subscrip-
tions (X) 56,290 (Y) 58,547. C. Total pad
circulation (Sum ot 1081 and 10B2) (X}
69,880 (Y) 73,132. D. Free distribution by
mail, carrier or other means samples,
complimentary, and other tree copies (X)
740 (Y) 820. E. Total distribution {Sum ot
C and D) (X) 70.620 (Y) 73,952 F. Coples
not distnibuted 1. Office use, left over,
unaccounted, spoiled after printing (X)
5,840 (Y) 6.048. 2. Return from news
agents (X) 1,090 (Y) None. G. Total (Sum
of E, F1 and 2—should equal net press
run shown in A) (X) 77.550 (Y) 80,000.
11. I certify that the statements made by
me above are correct and complete. Sig-
nature and utle of editor, publisher,
business manager, or owner Robert R
LaPointe, Business Manager




—— QUASAR VIDEO

TAPE RECORDER
SALE

We are constantly testing ham and
other electronic equipment for review in
73 Magazine. In order to be able to keep
this not inexpensive project going we
have to sell off the equipment used for
test. Most of it has been used for a few
days and is in every way as good as new.
In many cases it is better than new since
95% of the equipment failures come
within the first few hours of operation.

In this case we are running a series
of tests of VIR systems, using them for
regular, ham TV, SSTV, and even micro-
computer programming tests. One of the
best we've found so far is the Quasar sys-
tem, but we still have to go on and test
the RCA, |[VC, and many other systems
. .. soour Quasar is up for sale. We paid
well over $ 1,000 for the Quasar . . . used
it for a few days and have gone on to test
more systems.

Quasar VTR

System special like new $675.

73 /10002002

Peterborough NH 03458

| Major Credit Cards Accepted.

FT-227
“MEMORIZER”

| OWNERS: SCANNER KIT
I

® Selectable sweep width (up lo full band)

® Scans nliy the portion of band you select

©® Scans at the rale of 200 kHr per second l

@ Switch modilication on mike allows you fo scan past,
or lock on, any occupied Irequency

©® Complete kit with detailed instructions

® Installs insicle- rig: o obtrusive external connections

@ Rig can easily be retwrned 1o original condition
whenever desired

© Scans lo preset limits and reverses

©® Automatic bypass of locked frequency in 3'2 seconds
unless you press lock-on swilch

Kit $34.95 [add $1.50 postage & handling)
pre-assembled and fested $54

IC22S SCANNERS ALSD AVAILABLE
KIT $34.95;
PRE-ASSEMBLED AND TESTED $54
[add $1.50 postage & handling)

DEALER INQUIRIES INVITED

v A60

RAINg
%

FREQUENCY STANDARD

/,
PROVIDES STRONG, PRECISE  # USE AS MARKER GNERATOR 4'0

FOR HAM RECEIVERS
MARKERS EVERY 1 MHz, s OSCILLOSCOPE TIME BASE

500, 250, 100, 50, 25, 10, 5, CALIBRATOR R0 (p
2.5, 1 KHz, 500, 250, 100, 4 C-MS IC CONSTRUCTION A
50, 25 Hz WELL INTO THE * POWER REQUIREMENTS )
VHF RANGE. 3 V1o ] "a. Board Size M
(3 V Radio Battery excellent) ogh o
S ZERD TO WWV S et o

' (’Z‘l,"i? ] A
( E\ ‘i% — :oi:.:\\‘f-.

_‘7&1""‘7 T qa’ “e\“‘ s o

- o, 3 “ =
Al ¢ Jy18 : iofe * & GO
Log‘..fﬁ”.ffv..,(} ~-mwi 5‘:‘ more intormat WIRED S A

N an ~y

PC BOARD ‘*\ﬂy/

COMPLETELY ASSEMBLED asse < £oce
wowmer s 33995 e $9496 T conncron

P.O. BOX 2366 INDIANAPOLIS, IND.46206

DOVETRON

MPC-1000C

Multipath Correction
In-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutrai
loop keyer (20 to 60 ml). Both EIA and MIL FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.

MPC-1000CR

Signal Regeneration &
Speed Conversion

Amateur Net: $645.00

A front panel switch permits internal TSR-200 Signal Regenerator-Speed convert-
er assembly to electronically ‘‘gear-shift” between 60, 67, 75 and 100 WPM. Al
incoming and outgoing signals are regenerated to less than 0.59% bias distortion.
Also available with DIGITAL Autostart (TSR-200D): Amateur Net: $695.00

MPC-1000R/-
TSR-500

Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor-
rection & DIGITAL
Autostart

Amateur Net: $895.00*

The MPC-1000R/TSR-500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, Blank/LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS-100) Autostart mode.

*The MPC-1000R is also available without a TSR assembly and functions as a MPC-
1000C with a Triple Tone-Pair AFSK Tone Keyer. This “Basic-R" permits future ex-
pansion with a TSR-100, TSR-200, TSR-200D or TSR-500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00

Your QSL will bring complete specifications, or call: 213-682-3705.

627 FREMONT AVENUE
(P. 0. BOX 267)
SOUTH PASADENA, CA. 91030

v D23

DOVETRON
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JUST GETTING ON THE AIR?

[J New Equipment
0 Used Gear
(J Friendly Advice

Radi
DIRONDACK supply
185-191 West Main Street ® P.O. Box 88

Amsterdam. N.Y 12010 Tel (518) 842-8350
Just 5 minutes from N.Y. Thruway — Exit 27

More Economical RTTY

The ST-5000 from HAL

The HAL ST-5000 sets the pace for an economical
demodulator/keyer for radio-teletype (RTTY). All the fea-
tures you need for reception and transmission of HF and
VHF RTTY are here.

The demodulator features a hard-limiting front end,
active filter discriminator, and active detector circuitry for
wide dynamic range. Autostart and motor control circuitry
make for easy VHF and HF autostart operation.

Convenient front panel switches are provided for 850
and 170 Hz shift, normal or reverse sense, autostart on/off,
print - line or local, and power on/off. 425 Hz press
transmissions may also be copied with the ST-5000. High
voltage 60 ma. loop output as well as low level RS-232
compatible output are provided by the demodulator.

The audio keyer section of the ST-5000 generates
stable, phase-coherent audio tones. Transmission is a
simple matter of applying these tones to your HF SSB or
VHF FM transmitter.

The ST-5000 is housed in an attractive blue and beige
cabinet and is backed by the HAL Communications one
year warranty.

For complete specs on the HAL ST-5000, write or call

HAL today. $275.00

HAL Communications Corp., Box 365, 807 E. Green St.
Urbana, Illinois 61801 ¢ Telephone (217) 367-7373

US PATENT
4080601

P gy v W15 I

OUR NEW BANDPASS-
REJECT DUPLEXERS WITH
OUR EXCLUSIVE

BpBr CIRCUIT”

|
. provides superior perfor- l
mance. especially at close l
frequency spacing. l
Models available for all Ham .
bands. Special price for

Amateur Repeater Clubs (|
CALL OR WRITE FOR DETAILS:

WACOM PRODUCTS, INC.

Box 7307
Waco. Texas 76710
817/776-4444

— |

The ONLY thing you
| need to know about

Quartz Crystals \

is:  1-405-224-6780

o Best delivery plus Emergency Ser-
vice with Guaranteed Delivery

o Highest Quality with gold MIL-
C-3098 Process

® Ask for Sentry Technology Manual

And, order Toll Free 1-800-654-8850

R =

| SENTRY

' +~S3  Crystal Park
Chickasha, Oklahoma

l I | 73018 J

|
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Swan SWR-3 $14.50
Swan SWR HFM-200 44.95 gnlmsar CHR I S TMA S
Swan SWR WMM-200 44.95 mm
Authorized dealer for: rapio INC... SP E CIALS
TEN — TEC — Swan — Yaesu ‘ Gift Certificates — Any amount
— ICOM — Drake — Wilson — ‘ ‘ 2t b i —
Headsets YH-55
By Yaesu 14.95

Astatic — Tempo — KDK —
RARie-— Dumiren = Ajpsa — Bencher Paddle BY-1  39.50
Astron and SAY Power Supplies ; Regency Weather Alarm

CDR — Kirk Quad — Nye Viking Monitor Radio 39.95

: 1280 AIDA DRIVE Code Practice Set
Mosley — Hy-Gain and Others: COLUMBUS. OHIO Key & Oscillator 20.95

call for special prices (Rerroneu 45

sl (614)-866-HAMS 2o

Build Your Own

NGl ALL BAND TRAP ANTENNAS!

/. 6666 -- e § ;y;w'"i et = ) e LD

PRETUNED - COMPLETLY ASSEMBLED - \ / FOR ALL MAKES & MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR TRANSRECEIVERS - TRANSMITTERS -

S8 NYERTSF =] UP TO 6 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB
~AaNOo 7o NIRL . GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL
« 2 XE VARG LIGHT - STRONG - ALMOST INVISIBLE! CLASS AMATZURSI
\ COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm feediine, and PL259 connector, insulators, 30 ft
300 b. test dacron end supports, center connector with bullt In lghning srrester and static discharge -
) molded, sealed, westherproof, resonant traps 1"X6"- you just switch to band desikred for excellent worldwide
operation - transmitting and reclevingl WT. LESS THAN 5 LBS.

160-80-40-20-15-10 bands 2 trap--138 1t with 90 ft. RG58U - connector - Model 777BU . ..$5495

Save Over $175 80-40-20-15-10 bands 2 trap —- 102 ft. with 90 ft. RG58U - connector - Model 998BU . . .$49.95
40-20-15 -10 bands 4 trap --- 541t. with 90 1t. RG58U coax - connector - Model 1001BU . . . $48.95
20-15-10 bands 2 trap === 26 ft. with 90 ft. RG58U coax - connector - Model 1007BU $4795
o SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada is $5.00 extra for postage -

QSL for fu" detalls clerical - customs - etc.) or order using VISA Bank Americard - MASTER CHARGE - AMER. E
PRESS.Give number and ex. date. Ph 1-308-236-5333 9AM - 6PM week days. We ship In 2-3 days

PRICES MAY INCREASE SO - ORDER NOW AND SAVE! AN antennas gusrsnteed for 1 yesr. Money
back trial t Made In USA . FREE INFO.AVAILABLE ONLY FROM

ECM Corporation, WESTERN ELECTRONICS W18 Dept. A7-12 Kearney, Nebrasks, 68847
412 N. Weinbach Ave
Evansvile. IN 47711
812-476-2121 _ g4

v $36.50 :ui)\/ ®  $25.95::%
® * NY res. add tax “ NY res. add tax

/
¢ ot
| A\ |
|
l
FEATURES: CMOS ELECTRONIC KEYER FEATURES:
® State-of-the-art CMOS circuitry ® Twin paddle squeeze key F
| o sert completing dots and dashes ® Extra heavy base—non skid feet RAC = K EY
| ®Dotand dash memory ® Adjustable contact spacing ]
® /Jambic keying with any squeeze paddle ® Touch tension—comfort keying |
® 5-50 WPM ® Smooth friction free paddle movement
® Speed, volume, tone controls, side tone and speaker ® Handsome crinkle finish base and rizh red paddles
® Low current drain CMOS-battery operation ® Fjve way binding posts
® Deluxe quarter-inch jacks for keying and output ® Use with “TRac CMOS keyer or any keyer
® Handsome eggshell white base—woodgrain top
| ®Compact and portable—1-7/8 x 4-1/4 x 6-1/4 ELECTRONICS, INC
® Grid block keying F 1106 RAND BLDG.
® Wired and tested—fully guaranteed—Iless battery »T18 R A c BUFFALO NY 14203
J
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Ham Help

| would like to provide a little
feedback in regard to my re-
quest (May, 1978) for informa-
tion on the 8326 tube and the
Hallicrafters SR500. | found out
that 8326s are available from
CeCo for $22 each. They are
rated at 50-Watt plate dissipa-
tion. A direct replacement is
the 6DQ5; however, it hasonly a
24-Watt plate dissipation, so be
real careful on tune-ups. The
6146B was not recommended
as a replacement. | got 28
replies plus one phone call on
that one. My second request
was about a K-W crystal and |

%

Study Guides
and
Code Tapes —
The Best Available

)

got 11 replies telling me that
K-W Manufacturing, PO Box
508, Prague OK 74864, made
the crystal. When | sent them
the bad crystal, they sent me a
new one at no charge! Ham
Help really works! Thanks.
Marvin Moss W4UXJ
Atlanta GA

I've got the kind of problem
that will require the help of real
hams. | have only held my
Novice license a short time,
and, so far, | have only been
able to acquire a few books,
magazine articles, etc. | have
not yet been able to meet any of
the local hams, and my per-
sonal knowledge level and
technical resources are still
very limited. But, nevertheless,
| am determined to help a friend
who is blind enter the exciting
world of ham radio.

| would very much appreciate
hearing from anyone who may
have ideas or information on
operating aids, and any advice
at all on methods or procedures
of teaching the blind. Thank
you.

Jack Beckwith WB7VBC
624 W. Linden
Caldwell ID 83605

| am writing in the hope that
someone might be able to give
me some advice or possibly
direct me to someone that
might be of assistance. My wife
and | are going to Cayman
Brac, Cayman Islands, in
January. The purpose of the trip
is a diving vacation with under-
water photography. Anyway,
the other night | got the bright
idea to take along aradio. A day
or two later, | sent off a request
for a license. Now comes the
problem — weight? We are
allowed a mere 47 Ibs. With div-
ing and photography equip-
ment I'm afraid the toothbrush
will have to be a lightweight
one! Does anyone know of an
operation on Brac ? Or, can
anyone come up with a solu-
tion ... short of not taking my
wife's diving equipment.
Thanks for the help.
John Aubrey W5EQ
1113 N. 58th Terr.
Fort Smith AR 72904

| am building a receiver, and |
need a subminiature audio
transformer, such as those
found in small transistor
radios, with a 10,000-Ohm
primary and a 1,000-Ohm
secondary. Also, | must obtain
a special item from a store in
Regina, Saskatchewan. | would
greatly appreciate hearing from
any Canadian ham who could

be of assistance in obtaining it.
Paul Hoegstrom WD8OTW
5962 S. Park Blvd.

Parma OH 44134

| need information to con-

vert a Motorola MICOR

TS53RTN1190A to ham and/or

MARS 2 meter frequencies. |

also need data on the SC-946
handset. Thanks.

Frank Nollette KAGAQJ

5228 Clark

Richards-Gebaur AFB MO

64030

| need a schematic diagram

and service manuals for an

Icom DV-21 digital vfo, a Na-

tional HFS receiver, an

Amplidyne Labs model C14

220-MHz converter, and a Cen-
timeg 432-MHz converter.

Jung Y. Lem KB6BO

5222 Coringa Dr.

Los Angeles CA 90042

| need help. | bought a
Mostek integrated tone
receiver chip, #MK5102(n)-5,
but | can’t get it to do anything
but look back at me from my
table. | need help specifically
for the input and output cir-
cuits.

Norman E. Rosenspan
64 Berry Avenue
Staten Island NY 10312

work them.”’

LINEARIZED AMPLIFIERS

From $199.95
RECEIVING PREAMPS

arma

oo 1adho men

Accepts all modes. Power ranges from 50 to 250
watts, frequencies from 50 MHz to 220 MHz.

For the most demanding needs where low noise
figure is important. Medium and high gain models
now available for frequencies 28 to 450 MHz

An ancient amateur proverb has it that: “’If you can’t hear them, you can't

That's one reason why our linearized amplifier/preamplifier combinations are the
fastest selfing amps in the amateur radio market. Not only do they provide you with
9 dB (almost 2 'S” units) of increased signal at the other guys’ receiver; but, they
also provide you with a greatly improved capability to read his signal. Our trans-
mitting amp/preamp combos don't just give more output power; they also provide

LUNAR DEALERS ARIZONA- Commumcation Saies, 8727 N Central. Phosna 8
Americon Rado, 2685 Musion Vilage Road San Diege 92123 C 8 A Elecironcs.

11240W Olymnc Bid Los Angeles 90064 + Henry Rade

21771 « MISSOURI- Herwy Rado 211 N Mo Buther 647
NEW YORK: AmCom. N Utca Shoppmg Centes. Utica 13502 < NORTH CAROLINA
43068 + OXLAMOMA. Brodw Electrames Co 2537 Edgewood Orwe Maore 73160 - OREGON-

JAPAN: Tama Eictioncs. Komurave Bidg 2F 515

Best of Season’s Grestings to all amateurs sverywhere!

Road San Dwgo 92123 » HRO. 999 Howard Ave . Burtngame 94010 « Funtana Electromcs 8628 Swra Ave Fontana 92
24001 Akcia Parkway Mission Viep 92675+ DELAWARE. Detawate Amatour Supply. 71 Meadow Roed Newcastie 19720 < FLORIDA- Help Radw, 1055 L berty Street, Jacksonvile 32206 - Wilk-Ga Shaps.
500 Bui! View Drive Bedlare Biyfts 33540 - GEORGIA- Rado Wholeuale, 2012 Auburn Ave Colmbus 31908 + KANSAS: Reveom 6247 N Hydraukc. Wicha 2 67219 = Whae! s Communscatons, 15001
Murten Road. Olathe 66061 « KENTUCKY: Wae Radw & TV. Box 152 Irvne 40336 « MAINE Spectium International Box 1084, Concord 01742 + MARYLAND: Tycol Commumcations. R1 3. Mt Ary
30 « NEW JERSEY Radws Uniented, 1760 Easton Ave Someret 08854 = Aben Commumcarons 6 Ocesn Terrace. Normandy Baach 08739 «
Tolcom 4349 Kearnarsvile Rd . Kearnorswile 27284 + OHIO: Unwarsal Amatew Radw, 1280 Aida Orwe, Reynoldsburg
The Watt Shop 1017 Melala Ave . Gregon Cry 37045 = Mihcan Hom Sales. 1309 Skipper Ave . Eugone
97404 + PENNSYLVANIA- Maggure Electrome Labs 845 Westown Road. West Chester 19380 + SOUTH CAROLINA- Maury's VHF-UHF 253 Providence Square. Groeovile 29615 * TEXAS: Madson
Supply 5200 Befawe Bivd Bolawe 77401 - WASHINGTON: CLomm 6115 15thAwe N'W Seattle 38107 - Ammeur Radw Susply Co

o IKUNAR -
electronic

Electramcs 1508 McKnney Houston 77002 < Bellave Electromes
6213 13h S Seantie 98108 + AUSTRALIA. Emona Electromcs. Ruom 208/661
Goorge 51 Sydney NSW 2000 - ENGLAND- SOTA 29 Cherry Vale Woolton Lwer
0ol 125 5PX » GERMANY. Ing Hannes Baver, KG, Posttach 1060 8600 Bamberg
Netmaku Tolyo 177
« PORTUGAL. Gormano Lopes& CiaLda Aw Fernac de Magsiaes 860 Portu * VENE
ZUELA Panamericans de Comunicaciones Apdo 76093 Caracas 107 « NEW 2EA-
LAND Southern Cross Electromes. 26 Southetn Cross Road Kolwmarama Aukland

HEARING AIDS!

you with the increased sensitivity you need to make those contacts that you've never
made before. Remember, the other guy may not have a Lunar amp/preamp yet. Our
better than 2 dB noise figure indicates that Lunar has achieved the practical fimit at
2 meters for any local noise conditions you might have. Whether you're bouncing
signals off the moon or trying to pick up a noisy signal in your car, Lunar's preamp in
our bi-linear amplifier is the best “hearing aid” you can have.

5022 - PACE 1720 W Watmore Tucson 85705 » CALIF DRNIA- Buddy Sales. 18552 Sherman Way. Resada 91335 -
22010 5 Wimmgten Aw 32105, Carson 90745 « HEMEC. 217 W Gutmriaz Street. Sante Barbare 83101 + Henry Rade
931 N Eucld Anshewn 92601 + HRO, 2620 W La Paime Anabewm 92801 + HRO. 6265 Sepuiveds BNd . Yan Nuys 91401 * HRO, 5375 Kearmy Volle
335 + Lion Edectrancs, 457 Broadwey. Chula Vite 92010 - Tower Electiomcs.

Lunar would like to
hear from you as
10 what products
you thnk we ought
1o be provding for
you. Drop us 3 kne
with your ideas
Louis Anciaux +
WBENMT

285 KURTZ STREET
SUITE 10

SAN DIEGO CA 92110
1714) 299-9740

80
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Social Events

HAZEL PARK MI
DEC 3

The Hazel Park Amateur
Radio Club will hold its 13th an-
nual Swap & Shop on Sunday,
December 3, 1978, from 9:00 am
to 3:00 pm, at Hazel Park High
School, Hazel Park, Michigan.
Prizes include a TS-520S, HW-
2036A with Micoder™, and a
Bird Model 43 wattmeter with
element. Admission is $1.00.
There will be food, door prizes,
and free parking. Reserved
table space is 75¢ per foot.
Talk-in on 146.52. For details,
send an SASE to Robert
Numerick WB8ZPN, 23737
Couzens, Hazel Park M 48030.

SOUTH BEND IN
JAN 7

The Repeater Valley Hamfest
Swap & Shop will be held on
Sunday, January 7, 1979, at the
New Century Centeron US 31in
South Bend, Indiana. This
event will be held indoors with
food service available. An
automobile museum and art
center are in the same building.
Tables are $3.00. Talk-in on
146.13/.73, .34/.94, and .52/.52;
147.99/.39, .93/.33, .84/.24, and
.69/.09. For information, con-
tact Wayne Werts K9IXU, 1889
Riverside Drive, South Bend IN
46616; (219)-233-5307.

RICHMOND VA
JAN 14

The Richmond Amateur Tele-
communications Society will
hold its Frostfest-ll on January
14, 1979, at the Bon Air Com-
munity Center in Richmond,
Virginia. Talk-in on .28/.88,
.34/.94, and .52. There will be a
technical symposium, a draw-
ing, and a home-brewers’ con-
test with two divisions, over 18
and under. FCC exams will be
administered starting at 10:00
am. To take the exam, mail
Form 610 at least five days prior
to the Fest to the address
betow. Commercial exhibitors
are by invitation only. There will
be an indoor flea market with
one table for $2.50 and outdoor
tailgate space for $1.00. Admis-
sion is $2.50. For information,
contact the Richmond Amateur
Telecommunications Society,
PO Box 1070, Richmond VA
23208.

SOUTHFIELD MI
JAN 21

The Southfield High School
Amateur Radio Club will hold
its 14th annual Swap & Shop on
Sunday, January 21, 1979, at
Southfield High School, South-
field, Michigan, at 10 Mile and
Lasher. Admission is $2.00. For
information, send an SASE to

Robert Younkers, 24675 Lasher
Rd., Southfield Mi 48034, or call
(313)-354-8210.

MIAMI FL
JAN 27-28

The Dade Radio Club
presents the 19th annual
Tropical Hamboree and ARRL
South Florida Convention on
January 27-28, 1979, in Miami,
Florida. Over one hundred ex-
hibitor booths, a giant flea
market, and several technical
and group sessions will
operate simultaneously in com-
plétely separate areas of the
Flagler Dog Track Auditorium
building. With the Convention
immediately following the
Miami Board Meeting, most
Division Directors and HQ of-
ficials will be present for the
ARRL general session. Exten-
sive free parking, including
overnight space for RVs, is
available on the grounds. Pre-
registration is $3.00; $4.00 at
the door. For up-to-date infor-
mation, booth space, flea
market table space, RV parking
space reservations, and hotel
rates, write DRC Hamboree, PO
Box 350045, Riverside, Miami
FL 33135.

MANSFIELD OH
FEB 11

The Mansfield midwinter
hamfest/auction will be held on
February 11, 1979, in a heated
building at the Richland County
Fairgrounds in Mansfield,
Ohio. There will be prizes and a
flea market. Doors will open to
the public at 8:00 am. Talk-in on
146.34/.94. Advance tickets are
$1.50; $2.00 at the door. For in-
formation, contact Harry Friet-
chen K8HF, 120 Homewood,
Mansfield OH 44906, or phone
(419)-529-2801 or (419)-524-1441.

LANCASTER PA
FEB 18

The 7th annual Lancaster
hamfest will be held on Sun-
day, February 18, 1979, at the
Guernsey Sales Pavilion, US
Rt. 30 & PA Rt. 896, Lancaster,
Pennsylvania. Doors will open
at 8:00 am and there will be a
prize drawing at 2:.00 pm. Ad-
mission is $3.00, and table
reservations are $2.00 in ad-
vance. There is a new, larger in-
door flea market area. Food
and soft drinks will be
available. Talk-in on 146.01/.61.
For further information, con-
tact SERCOM, PO Box 6082,

Rohrerstown PA 17603.

DAVENPORT IA
FEB 25
The Davenport Radio Ama-
teur Club wil! hold its hamfest

on February 25, 1979, at the
Masonic Temple in Davenport,
lowa. Admission is $2.00 in ad-
vance, $2.50 at the door. Re-
freshments and tables will be
available. Talk-in on .28/.88 and
.52. For further information,
send an SASE to John S. Birm-
ingham WBOQCC, 2022 Brown
Street, Davenport |1A 52804,

LIVONIA MI
FEB 25

The Livonia Amateur Radio
Club would like to announce
that the 9th annual LARC Swap
'n Shop will be held on Sunday,
February 25, 1979, from 8:00 am
to 4:00 pm, at the new location
of Churchill High School in
Livonia MI. Tables, door prizes,
refreshments, and free parking
will be available. Talk-in on
146.52 simplex. Reserved table
space of 12-foot minimum is
available. For further informa-
tion, send an SASE to Neil Cof-
fin WABGWL, c/o Livonia
Amateur Radio Club, PO Box
2111, Livonia MI 48151.

VERO BEACH FL
MAR 17-18

The Treasure Coast Hamfest
will be held on March 17-18,
1979, at the Vero Beach Com-
munity Center, Vero Beach,
Florida. Activities will include
prizes, drawings, and a QCWA
luncheon. Admission is $3.00
per family. Talk-in on 146.13/
.73, 146.52/.52, and 222.34/
223.94. For information, write
PO Box 3088, Vero Beach FL
32960.

WAUKEGAN IL
MAR 25

The Libertyville and Munde-
lein Amateur Radio Society will
hold its second annual Lamars-
fest on Sunday, March 25, 1979,
at the J. M. Club, 708 Green-
wood Ave., Waukegan, lllinois.
Doors will open at 7:00 am.
There will be plenty of free park-
ing, door prizes, and a large in-
door flea market for radio and
electronic items. Tables will be
available at $4.00 each. Ad-
vance tickets are $1.50; $2.00 at
the gate, with children under 10
free. Hot tunch will be available
and there will be plenty of com-
mercial exhibits and demon-
strations. Talk-in on 146.94. For
further information, write
LAMARS (include SASE,
please) at 1226 Deer Trail Lane,
Libertyville IL 60048, or call
(312)-367-1599.

MUSKEGON M|
MAR 30-31

The Muskegon Area Amateur
Radio Council is sponsoring
the ARRL Great Lakes Division
Convention and Hamfest at the
Muskegon Community Coliege
in Muskegon, Michigan, on
March 30-31, 1979. This event
will feature manufacturers’ ex-

z

Technical
library
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hibits, technical forums, and a
large swap shop. Ample park-
ing and dining facilities are
available. Friday evening at the
Muskegon Ramada Inn, there
will be a ‘“Ham Hospitality’”
with libation courtesy of the
MAARC and a Wouf Hong ini-
tiation. For additional informa-
tion, contact MAARC, PO Box
691, Muskegon MI 49443, or H.
Riekels WABGVK; (616)-722-
1378/9.

NATCHEZ MS
APR 1

The Old Natchez ARC
Hamfest will be held on Sun-
day, April 1, 1979, at the
Natchez Convention Center,
Natchez, Mississippi. The
event will be indoors and air-
conditioned. There will be free
admission and swap tables.
Talk-in on 146.31/.91 and
146.52. For information, write
ONARC, 1226 Magnolia Ave-
nue, Natchez MS 39120.

UPPER HUTT N2
JUNE 1-4

The 1979 Annual Conference
of the New Zealand Associa-
tion of Radio Transmitters will
be held on June 1-4, 1979, at
Upper Hutt, New Zealand.
Visitors are welcome to attend
this conference. For registra-
tion forms, contact the
Secretary, 1979 Conference
Committee, PO Box 40-212, Up-
per Hutt NZ.

LOUISVILLE KY
JUN 29-JUL 1

The Louisville Area Com-
puter Club will hold its 4th an-
nual ComputerfestTM 1879 on
June 29 through July 1, 1979, at
the Bluegrass Convention
Center, Louisville, Kentucky.
Activities include a flea market,
seminars, and exposition, as
well as activities for the entire
family. Seminar and exposition
admission is $4.00. Pre-reg-
istered Ramada Inn guests
($28.00, single; $34.00, double)
receive free admission. For ad-
vance mail information, write
Computerfest '79, Louisville
Area Computer Club, PO Box
70355, Louisville KY 40270, or
phone Tom Eubank, Chairman,
at (502)-895-1230.
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SSTV Recorder Controller

C. A. Kollar K3JML
1202 Gemini St.
Nanticoke PA 18634

—replaces your index finger

his article describes a
device which will make
the recording of a picture
from a scan converter or
SSTV camera more conve-
nient. At present, using the

the procedure 1 use gen-
erally goes like this: The
closed circuit TV camera is
adjusted for proper focus
and picture content. A
frame is then snatched by

memory according to in-
structions in the manual.
Once entered into the
memory, the picture can
be recorded for future
playback by putting “trans-

Robot 400 scan converter, the 400 and entered into its mit select” in “memory”
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Fig. 1. SSTV tape recorder synchronizer. Q1 —any general-purpose PNP silicon transistor; Q2 —any general-purpose

NPN silicon transistor.
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and recording the resulting
SSTV signal from the audio
cable plugged into the "“to
tape” jack on the back of
the 400.

This is where the tape
recorder comes into play.
Up to now, the procedure |
followed was to watch the
FSTV monitor for a blink in-
dicating the end of one
frame and the beginning of
another. At this point, |
would count seven sec-
onds (a complete frame
takes about eight seconds)
and engage the tape re-
corder. This ensured that
the 1200 Hz reset pulse at
the end of the frame would
be captured on tape to en-
sure proper vertical sync
for the next complete
frame. | then would watch
very closely for three more
winks, indicating that three
complete frames had been
recorded. After the third
wink, the tape recorder
would be disengaged.
Three frames is the usual
amount sent by SSTVers to
try to ensure copy of the
video through QRM. The
disadvantage to this sys-
tem is the necessity of
watching for a wink, count-
ing seven, engaging the
tape recorder, counting
three more winks (4 in-
cluding the one imme-
diately after engaging the
tape recorder), and then
disengaging the tape
recorder. A momentary
distraction can result in
missing the sync pulse and
starting in the middle of a
frame or recording more or
less than three frames.

-
]
O0O0O00O0 0
:§§'§ " (‘.“
a - .5‘5
oMI]e 9

V

Fig. 2. Suggested front
panel layout.

With an SSTV camera,
lighting and focus are first
set up as usual. Then you
must wait until the scan
gets near the bottom of the
frame, at which time you
engage the tape recorder.
Next, you must observe
three complete frames and
then stop the tape record-
er. As with the 400, en-
gaging the tape recorder
when the scan is near the
bottom ensures that the
sync pulse for the first
frame you will record will

also be captured on tape.
Enter the SSTV tape
recorder synchronizer.
With this device, all you do
is enter the picture into the
400 memory, set the trans-
mit selector on the 400 to
“memory,’”’ press the
“arm” button on the syn-
chronizer, and go about
your business. The syn-
chronizer will turn on your
tape recorder at the proper
time to capture the initial
sync pulse, record three
complete frames, and shut

off automatically. There’s
no need to get cross-eyed
watching for winks on your
fast-scan monitor. With an
SSTV camera, hit the arm
button as soon as focus
and lighting are set up, and
the synchronizer will do
the rest—no more count-
ing frames.

Circuit Description
Initially, the circuit is in
a standby condition where
pin three of the 7400 (see
Fig. 1) is low. This turns off

5
’

DIGITAL SSTV
TAPE RECORDER;
'SYNCHRONIZER

Front panel layout of the prototype.
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Enclosure opened to reveal the perfboard construction and parts layout.

Q2, de-energizing the relay.
It also grounds pins 10 and
13 of U4, resetting the flip-
flops to zero. The R-S flip-
flop consisting of U3C and
U3D is in the state where
pin 11 (Q output) is low.
This grounds pin 4 of the
555, disabling it. This initial
state is ensured by Q3,
which momentarily grounds
pin 9 of U3D when power is
applied. The circuit is set
into operation by depress-
ing the arm push-button,
which now makes U3C, pin
13 low, which causes pin 11
of U3C as well as pin 4 of
the 555 to go high, enabling
the timer and lighting the
arm LED.

SSTV audio is fed to pin
3 of the 567 decoder
through a .1 uF capacitor.
The output of the decoder
(pin 8) is normally high and
goes low whenever a 1200
Hz reset pulse is detected.
This turns on Q1, bringing
pin 2 of the 555, pin 12 of
the 74107, and the positive
end of the 100 uF capacitor
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to ground. The 100 uF
capacitor is necessary to
prevent the 74107 from
counting more than once,
because of glitches, during
the duration of the reset
pulse. When pin 2 of the
555 goes low momentarily,
its output (pin 8) goes high,
lighting the LED for a time
determined by the 1 meg
pot and 10 uF capacitor
connected to pins 6 and 7.
In this case, it is set up for
seven seconds. At the end
of seven seconds, pin 3
goes low, pulling the end of
the 500 pF capacitor to
ground, which in turn pulls
pin 1 of U3A to ground
momentarily. This sets the
R-S flip-flop U3A/U3B,
making pin 3 high. This
high turns on Q2, pulling in
the relay which turns on
your tape recorder. It also
makes pins 10 and 13 of the
74107 high, enabling the
dual J-K flip-flop, U4.

U4 will now count the
next four reset pulses (the
initial reset pulse and also

the next three indicating
three complete frames)
supplied by the 567 de-
coder whenever it sees
1200 Hz. On the fourth re-
set pulse, indicating the
end of the third complete
frame, U4B, pin 5 goes low,
bringing one end of the .1
uF capacitor connected to
it to ground. This in turn ap-
plies a momentary ground
to pin 5 of U3B, resetting
the flip-flop, and pin 3 goes
low. When pin 3 goes low,
Q2 stops conducting, and
the relay drops out, stop-
ping the tape recorder. Pin
3 of U3A also pulls pins 10
and 13 of U4 to ground,
resetting the flip-flops to
zero and disabling them.
At the same time, pin 3 of
U3A pulls one end of the .1
uF capacitor connected to
pin 9 of U3D to ground,
thereby applying a momen-
tary ground to pin 9, reset-
ting the flip-flop U3C/U3D.
Pin 11 of U3C goes low and
disables the 555 timer.
The LEDs, placed as they

are, give an indication of
proper circuit operation
for maintenance and oper-
ation of this unit. One set
of contacts on K1 removes
SSTV audio from the tape
recorder when its remote
input becomes disengaged
by the synchronizer so as
not to record anything dur-
ing the time the recorder is
coming to a stop.

Initial Setup

There are only two ad-
justments to be made to
place the synchronizerinto
operation—the 1200 Hz
decoder and the 555 timer.
The 1200 Hz decoder can
be set up in one of two
ways. Method #1 is to con-
nect a frequency counter
with a high-impedance in-
put between pin 5 and
ground and adjust the 10k
pot connected to pin 6 of
the 567 for 1200 Hz. Meth-
od #2 is accomplished by
connecting a VOM, VTVM,
or scope to pin 8 of 567.
While applying an accu-
rate 1200 Hz, adjust the
pot mentioned above until
you see the meter drop
suddenly to zero. You will
notice a small amount of
play in the rotation of the
pot between the points
where the voltage is zero
and where it is 5 volts. The
pot should be set at the
middle of this range. The
555 timer is set up by
observing the LED con-
nected to pin 3 of the 555.
Disconnect the 500 pF
capacitor connected to pin
3, press the arm button,
and the arm LED should
light. Momentarily short
pin 2 of the 555 to ground;
the time LED should light
for a period of time and
then go out. Adjust the 1
meg pot connected to pin 6
of the 555 so that the light
stays lit for 7 seconds.
Reconnect the 500 pF
capacitor. Initial adjust-
ment is now complete.

Operation

Connect the output of
your SSTV camera to
“SSTV in”’ on the syn-



chronizer, or, if using the
Robot 400, insert a picture
into the memory of your
scan converter. Connect
the output of the scan con-
verter to “SSTV in” on the
synchronizer. Connect
”“SSTV to recorder” to the
auxiliary input on vyour
tape recorder. Connect “'to
recorder remote” to your
recorder remote jack. Your
recorder motor functions
should be normal (S1 off).
Put S1 on, and note that the
power LED lights. Put your
recorder into the record
mode; your recorder
motors should not operate
Depress the arm push-but-
ton; the arm LED should
light. The very next 1200
Hz reset pulse that arrives
should light the time LED
After 7 seconds, the time
LED goes out momentarily,
the record LED should
light, the relay should pull
in, and your recorder
should start. In sequence,
on arrival of the 1200 Hz

Fig. 3. PC board.

85



|

a3n a3n
Hmd 23y

a31
INIL

Rl

&

a3
nNYv

NI A.LSS)—\

o
I

H3Q¥023Y
01 ALSS

sync pulses, the “1” LED,
the “2” LED, and both the
“1” and ‘2" LEDs should
light. Eight seconds after
the “1” and ““2” LEDs light,
all LEDs except the power
LED should go out, and the
recorder will stop.

Comments
Fig. 2 is the suggested
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Fig. 4. Component layout.

panel layout for the syn-
chronizer. Parts layout is
not critical as long as good
wiring practice is followed.
All parts are off-the-shelf
items available at most
electronic stores. The .068
capacitor connected to pin
6 of the 5676 decoder
should be a good quality
mylar to avoid problems

with the decoder drifting
off frequency.

Please note that the
photos of the synchronizer
are of the prototype, in
which perfboard was used
to build the circuit. The cir-
cuit may be built in this
fashion, or the full-scale PC
layout shown in Fig. 3 may
be used instead. If the PC

layout is used, a suitable
housing will have to be
chosen to accommodate it.

My sincere thanks and
appreciation go to Joe
W7SI for the photos and to
Stan K3ETN for the PC
layout. Questions regard-
ing this project will gladly
be answered when an SASE
is included @
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" TRANSMITTER

INDUCTOR  ANTENNA

ULTRA TUNER DELUXE

The new SST T-4 Ultra Tuner Deluxe
matches any antenna---coax fed or
random wire on all bands (160-10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune out the SWR on your antenna for
more efficient operation of your rig. One
antenna can even be used for all
bands. The SWR on mobile whips can
be tuned out from inside your car.

An easy-toread two color meter scale
provides convenient indication of SWR
for easy tuning. A back panel antenna
switch allows you to select between two
coax fed antennas, a random wire, or
tuner bypass.

The SST T-4 Ultra Tuner Deluxe is com-
patible with any rig--solid state or tube.
I's compact size (97 x 2-1/2” x 57)
makes it ideal for mobile, portable, or
home operation. Features an attractive
bronze finished enclosure and exclusive

SST styling.

= 1 =

Features:
e Matches any antenna -
random wire. 1.8-30 MHz.
e 300 watt output power capability.
¢ SWR meter.
® Antenna switch on back panel.
e Efficient tapped inductor.

e 208 pf. 1000v. capacitors for flexible,

reliable operation.

® Johnson binding posts. Four SO-239

connectors.

® Made in USA.

Compare features, quality, and price--
SST antenna tuners are your best value.
This is our seventh year of manufacturing
compact antenna tuners.

Available now at your SST dealer or
order direct---information on following

page.

» S10

only $69.95

ELECTRONICS

P.O.BOX 1 LAWNDALE, CALIF
90260 - (213) 376-5887

7 Reader Service—see page 147

coax fed or
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SWR
Power Meters

COMBINATION
SWR/FIELD

STRENGTII METER
.‘m Measures SWR up 10

accuracy. 92
impedance

nectors
wide x 237

MINISWR METER
Small size makes this
the perfeet mobile or
portable meter. Sensi-
tive meter with casv-
to-rcad two-color
scale. Mcetal case &7 TR
1-5/8" x 2-1/8" x
2-1/8". Model SWR-B

(=)
POWER/SWR/F.S. METER
Mcasures SWR and power on 0-10
and 0-100 watt ranges. Good up
10 225 Mliz for SWR function. up
to 148 MHz for power functions
Accuraey: 3% on SWR, 10% on
power functions. 27 x 4337 x 2137
Model SWR-( 826.95

DUAL METER SWR BRIDGE
Shows output power and reflected
power  simultancously. Can  be
uscd as reference power meter,
too. Wide scale. casyv-to-read
meter faces. Dual meters make
antenna tumer adjustments a snap
Good through 175 Mz, May be
left in-line up to 2.000 watts
Maodel SWR-1) $#29.95

3.1, or higher. Meter
has scnsitive move-
ment and casy-reading
two-color scale. 3%
ohms
S0-239
female coaxial con-
high x 2
deep
Model SWR-A814.95

POWER SUPPLY

Luboratory grade 12V 10 amps
continuous, 13 amps intermittent
Output regulation: .02% . Ripple
less than .3 mv. Overtemperature,
overcurrent, and overvoltage pro-
tected. 16 1bs. 0-71°C. Special
purchase at fraction of regular
Additional information on
$%94.00

price
request. Model PS-1

88

SST T-1

RANDOM WIRE
ANTENNA TUNER

ONLY
529.95

All band operation (160-10 meters) with anv
random length of wire. 200 watt output
power capability — will work with virtually any
transceiver. ldeal for portable or home
operation. Great for apartments and hotel
rooms~simply run a wire iuside. out a
window. or anvplace available. Efficlent
wrold Induector for small size: 4-1/47
2.83/8 x 3. aund necgligible loss. Built-in
neon tunc-up indicator. $S0-239 connector.
Attractive bronze finished enclosure

The Original Random Wire Antenna Tuncer
in use by amateurs for 7 vears

SST T-3 MOBILE IMPEDANCE

TRANSFORMER

ONLY
*19.95

Matches 52 ohm coax to the lower impedance
of a mobile whip or vertical. 12-position
switch with taps spread between 3 and 50
ohms. Broadband from 1-30 MHz. Will work
with virtually anv transcciver—3800 watt out-
put power capability. $0-239 conncectors
Torold inductor for small size: 2-3/4" x 27
x 2-1/4". Atractive bronze tinish

NCE TRANSFORMER

SST A-1 VHF AMPLIFIER KIT ONLY

%49.95 wired
and tested.

P.O.BOX1

1 watt input glves vou 15 watts output across
the entire 2 meter band without re-tuning
This casv-to-bulld kit (approx. Y2 hr. asscm-
biv) includces evervithing vou need for a com-
plete amplificr. All top quality componcents
Compatible with all 1-3 watt 2-mcter trans-
celvers. Short and open protected—not
damagced by high SWR

Kitincludes:

e Etched and
plated board

e Heat sink and mounting hardware. A1l
components —including pre-wound coils
Less case

o Top gquality TRW RI power transistor

e Complete asscmbly instructions with
detalls on a carrier operated T/R switch
(COR switch parts 810 ppd.)

drilted G-10 ¢poxy solder

ELECTRONICS ..

LAWNOALE, CALIF.
90260 (213) 376-5887




sss=Bl -  ULTRATUNER

The SST T-2 Ultra Tuner has become the standard tuner the
world over. The original SST concept of offering compact
antenna tuncers with maximum versatility began seven vears

ago with the production of the first SST tuner. No one has
matched the SST line for vears of dependable operation,
quality, and valuc. The top-of-the-line SST T-2 Ultra Tuner is
L

the standard —at any price

THE STANDARD TUNER

TRANSMITTER INDUCTOR

CHECK
THESE FEATURES:

Tunes out SWR on any coax fed antenna as
well as random wires. Works grecat on all
bands (80-10 mecters) with any transcciver
running up to 200 watts power output.

3 4

Increases usable bandwidth of any antenna.
Tunes out SWR on mobile whips trom
inside vour car.

Uses efficient toroid inductor and specially
made capacitors for small size: 3% x 2%
x 2", Rugged, vet compact. Negligible
line loss. Attractive bronze finished
cnclosurc. SO-239 coux connectors arc used
for transmitter input and coax fed
antennas. Convenient binding posts are
provided for random wirc and ground
connections.

T n——

CALL (213) 376-5887 OR 379-9572 TO
ORDER C.0.D., VISA OR MASTER CHARGE

OR SEND TO: SST ELECTRONICS,
P.O. BOX 1, LAWNDALE, CALIF. 90260

TO ORDER:
.
. T
I€ not available trom vour dealer A\AD{E
order direct by mall or phone.
Please add 82 for shipping and STREET
handling (85 for Airmail world-

wide). Calif. residents. please | CITY STATE _ 7ZIP_

add sales tax. COI1), Masier

Charge. and visa orders | MODELS DESIRED: TOTAL ENCLOSED

accepted

GUARANTEE: P
ot 3 venr e stainen s | OR CHARGE TO: OVISA OM.C. [OC.0.D.

be returned within 10 davs tor a

full refund (less shipping) if vou #
arc not satisficd for any rcason, | CARD EXP. DATE

WE ACCEPT




Joseph J. Carr K4IPV
5440 South 8th Road
Arlington VA 22204

Receiver Diseases

—and how to cure them

wo identical transceiv-
ers need repairs. One is
completely dead—no
sound, no lights, nothing
works. The other works

well, except that, on
receive, a static-like
“frying-eggs’’ sound is
heard occasionally, and it
is capable of drowning out

all but S9+ signals. Which
of these will be the hardest
to troubleshoot?

Many inexperienced
troubleshooters pick the

Photo A. Freon cool spray (available at most electronic wholesalers) will cool off the circuit and help locate bad com-
ponents.
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dead receiver/transceiver,
probably because the
symptoms hint at some cat-
astrophic failure. Dead re-
ceivers, whether the dial
lights come on or not, are
usually relatively easy to
troubleshoot. Even if
smoke has rolled out of the
innards (some say especial-
ly), the problem of locating
the faulty part(s) is actually
pretty easy.

It is the more subtle
problems that tend to snap
your mind clean out of its
socket! The static, pops,
hisses, and miscellaneous
oscillations and grum-
blings that a defective re-
ceiver is capable of gener-
ating are often rather dif-
ficult to pin down, espe-
cially in a short period of
time. The professional ser-
vicer who hears a customer
making such a complaint
will often as not utter a
silent “Oh, no!” and say a
private prayer because he
knows that such problems
can take a lot of time, and
there is a limit to how
much of a labor fee the
market will bear.

In this article, | will ex-
amine some of the causes
of noises and the trouble-
shooting techniques ap-
propriate to each by taking
you through several case
histories. These troubles
have occurred in amateur,
CB, and commercial com-
munications receivers,
plus a few million times in
consumer equipment, so
they are all but universal.

Case No. 1
A High-Pitched Whistle

Some years ago, | had to
service a vacuum-tube re-
ceiver that had a high-
pitched whistle superim-
posed on the audio output.
In receivers, this could be
caused by any number of
devilish faults, but, in this
case, it was relatively easy
to pin down the section of
the receiver at fault be-
cause the noise did not go
away when the audio gain
control was set to mini-

mum. If anything, the ap-
parent amplitude went up
because of an improved
signal-to-noise ratio.

The trouble in this case
turned out to be in the
power supply powering the
audio preamplifier stages.
A panel-mounted neon
lamp (Fig. 1) was used as
the power-on indicator,
and this lamp was connect-
ed into the dc power sup-
ply, rather than in series
with a 150k-Ohm resistor
across the ac line as is nor-
mally done. The circuit
designer apparently tried
to gain a little dc voltage
regulation with the lamp,
forcing it to serve a dual
function, thereby saving
money.

The circuit (Fig.1) con-
tained series resistances R1
and R2 to drop the voltage
to the level required by the
neon bulb and to limit cur-
rent through the bulb so
that a catastrophic burn-
out was prevented.

Capacitors C1, C2, C3,
and C4 serve to decouple
the stages being powered,
while all but C3 also serve
to filter out the 120-Hertz
ripple component left by
the rectifier. Capacitor C3
is of a lower value than the
others and is usually a disc
ceramic, mica, mylar, or
even paper-type, rather
than an electrolytic.

The technique of using a
small-value disc ceramic
capacitor in parallel with a
high-value electrolytic
seems ridiculous on first
glance, but becomes more
valid when you realize that
many electrolytics (espe-
cially older types) are as ef-
fective as a block of wood
at higher frequencies. The
low-value capacitor be-
comes necessary even in
some audio amplifiers and
with i-f amplifiers with as
low as a 50 kHz operating
frequency. It is certainly
most advisable if the stage
powers a 455 kHz or higher
i-f amplifier.

In the receiver with the
“high-pitched whistle,” the
problem was that C4 had

TO CIRCUITS
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Fig. 1. An amplifier power supply using a neon glow lamp.

opened up. This allowed
the now undecoupled
stages to go into a low-
frequency motorboating
oscillation and also al-
lowed 11-R2-C3 to operate
as a neon relaxation
oscillator. The frequency
of oscillation is set by the
time constant of R2-C3 and
the firing potential of neon
lamp 11. The symptom was
a nauseating combination
of a whistle modulated by
a low-frequency motor-
boating oscillation.

Case No. 2
Noisy Plate Loads

Many amateur receivers,
as well as other equipment
used by amateurs both in
and out of their ham radio
hobby, may tend to devel-
op a sound that is often
typified as “frying eggs’’ or
“sizzling.” This is especial-
ly prevalent in equipment
that is allowed to take on
moisture by being (often
improperly) stored for a
long time in a humid cli-
mate.

Some amplifier stages
are resistor/capacitor
coupled, so the plate load
resistor of the first stage in
a cascade chain will be a
resistor. Still other ampli-
fiers, such as the rf and i-f
amplifiers in the receiver,
are coupled through tuned
rf transformers (see Fig. 2).
In either case, internal arc-
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ing of the plate load, be it
resistor or rf transformer,
will be propagated through
the following stages as a
signal. In most cases, the
result is the classic frying-
eggs sound of a continuous
arc, or thunder crashes of
static of an intermittent
arc.

In a multiple-i-f am-
plifier receiver or multi-
stage audio amplifier, this
noise can be a little dif-
ficult to locate, but a little
“trick of the trade” can
reduce the agony. In the
case of both types of am-
plifier, you can trouble-
shoot by removing the
tubes from their sockets
one by one, until the noisy
stage is found. A replace-
ment tube will usually
eliminate the tube from
suspicion. With the power
turned off and the tube out
of the socket, connect a
10k-Ohm, 1-Watt resistor be-
tween the plate pin of the
tube and power supply
ground. This maneuver will
draw ‘“’plate’’ current
through the load resistor or
transformer and will create
the frying-eggs sound if
that load is defective. If no
trouble is found, go to the
next stage back toward the
input and repeat the pro-
cedure.

Of course, if the bad
plate load is a resistor, then
it should be replaced when
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Fig. 2. (a) Vacuum tube i-f amplifier plate circuit. (b) A
10k-Ohm, 1-Watt resistor to ground will tell the tale.
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Fig. 3. High humidity over long times will cause the trim-

mer to arc.

found. But, in the case
of i-f transformers, it might
be worth attempting to re-
pair—a luxury that ama-
teurs can afford. This is not
merely desirable, but be-
comes mandatory if the re-
ceiver is a few years old or
the manufacturing com-
pany is no longer in busi-
ness.

Very carefully pry apart
the metal tabs holding the
shield onto the transformer
form and expose the coils
and capacitors. Be very
careful and work slowly,
because sometimes the
coil form has adhered to
the shield and will be
pulled from its mounting
if the shield is pulled
off vigorously before the
wires and form are freed.
Carefully examine the fine
wires with a tiny screw-
driver or toothpick to see
that they are ac-
tually soldered to the wire
tabs or i-f can terminals.
Oddly enough, an unsol-
dered joint at this point
may work for years before
being jarred loose or be-
fore an oxide layer forms
to break the connection.

Other sources of prob-
lems are the resonating
capacitors across each
coil. If they are disc
ceramic, tubular ceramic,
or mica types, then they
may be easily replaced.
But most i-f transformers
use a fixed mica compres-
sion capacitor molded into
the plastic base. There is
no firm advice on how to
repair such transformers.
Try finding the metal tab
leading from the capacitor
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to the terminal lug to
which the coil is soldered.
In most cases, it will ap-
pear to be one piece with
the lug, but close examina-
tion reveals that it is ac-
tually a sandwich assem-
bly. If you can cut this tab,
even if a little of the plastic
base must be melted to
gain access, then you are in
luck. Otherwise try form-
ing a new terminal in one
of the unused spots on the
mounting, or obtain a new
transformer.

Some old-timer elec-
tronic supply houses, espe-
cially those with a large
TV-shop clientele, may
have an old 455-kHz i-f
transformer for sale. Alter-
natively, find a dealer (or
mail order direct) who sells
). W. Miller products. They
offer a line of if trans-
formers that may be exact-
ly what is required or can
be modified to meet your
needs with little effort. In
fact, it is possible that J. W.
Miller made the original
under contract to the re-
ceiver manufacturer!

Case No.3
Shorted Trimmer
Capacitors

Fig. 3 shows a converter
stage (combination mixer
and local oscillator) from a
mobile receiver made sev-
eral years ago. Transistor
Q1 serves as both the local
oscillator and the mixer in
a superheterodyne design.
Transformer T1 is the i-f
transformer, while coil L1
is in the tuning circuit of
the oscillator, along with
C1 and C2. Capacitors C3

and C4 are used mainly for
bypassing.

The trimmer capacitor
(C2) is a compression mica
variable and will suffer
from the same problems as
the fixed mica compres-
sion capacitors in the i-f
amplifier. These will occa-
sionally arc internally des-
pite the relatively low volt-
age applied to the tran-
sistor. The result is the
same sort of frying-eggs
sound as before, but it is
not always so easily found.

In this case, once the i-f
transformer and L1 con-
nections are eliminated, a
0.01 uF disc capacitor is in-
serted in series with the
trimmer to block dc. If the
arcing disappears, or is
significantly reduced, then
replace the trimmer capac-
itor. Do not be tempted to
leave the apparently re-
stored capacitor in the re-
ceiver because 1) dial cali-
bration is now incorrect
and 2) the trimmer will
eventually fail more and
kill the set. The trimmer
was, after all, shorted, if
only with a high resistance.

Case No. 4
Pn Junctions

Another noise source
peculiar to solid-state rigs
is any pn junction that be-
comes reverse biased. In a
complex circuit, there may
be several such junctions
whose loss does not com-
pletely kill the receiver’s
operation, so noise results.

If a pn junction becomes
reverse biased, it can pro-
duce a hiss-like “"white
noise.” This phenomenon
is used as the basis for a
couple of popular amateur
antenna bridges. In the cir-
cuit of Fig. 4, there is a
noise generator made from
a reverse-biased pn junc-
tion, in this case, a diode. If
an oscilloscope with a
wideband vertical amplifi-
er were connected across
terminals A-B, you would
see a lot of ““grass’” on the
CRT screen.

It sometimes happens
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Fig. 4. Diode noise gener-
ator.

that faults in capacitors,
changed values in resistors,
or certain other circuit
defects can cause a junc-
tion to become reverse
biased without completely
upsetting the dc operation
of the rest of the circuit.
Consider the circuit of Fig.
5. This circuit operates
from a dual-polarity power
supply in which Vcc is posi-
tive to ground and Vee is
negative to ground. The cir-
cuit also has a differential
input stage in which the
signal is applied to the
base of transistor Q1A, and
the operating character-
istics of Q1B are held con-
stant by a fixed resistor net-
work.

In one problem involv-
ing this type of circuit,
capacitor C1 became leaky
(not a direct short, but a
high resistance short) and
that substantially reduced
the contribution of Vcc (+)
to the bias voltage appear-
ing at point A. This caused
the base-emitter potential
of Q1B to become re-
versed, making the b-e
junction into a noise
generator, which sees Q1A
effectively as a common-
base amplifier followed by
the rest of the high gain
stages in the chain.

Case No. 5
Noisy Transistors

There is a possibility that
a normally-biased tran-
sistor will become noisy
and drown out signals be-
ing received. If the tran-
sistor is located in a low-
level stage close to the in-
put, then the gain of the
following stages makes the
problem even worse. Most
of the time, the noise is of
the familiar frying-eggs
variety with a few extra
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Fig. 5. Transistor wideband preamplifier.

pops and fizzes thrown in
for good measure.

Most of the time, the
type of noise | am talking
about is sensitive to heat.
By making the circuit hot-
ter, you can often create
the noise (almost at will),
while making it colder will
cause the noise to disap-
pear for awhile. It seems,
though, that most common
thermal troubleshooting
techniques cover too much
area of the circuit at one
time.

For example, take the
common aerosol freon
““circuit cooler” or ‘freeze
spray” (see Photo A) used
by many professional ser-
vicers. It can help pinpoint
the location of bad com-
ponents very quickly, if
you can keep from spray-
ing it on too many com-
ponents at once. The same
holds true for most heat
sources used by servicers.

What is needed is a
means for concentrating
the cold or heat on one
component at a time. One
solution is the use of one of
those oversize pieces of
““spaghetti’”” tubing that
seems to be in everybody's
junk box from the times
when a “universal” assort-
ment was purchased. Sim-
ply cut one to three inches
of tubing to fit srugly over
the transistors or resistors
under suspicion. If cooling
is your goal, the tubing
allows you to concentrate

the spray only on the sus-
pect component.

For heat treatment, sim-
ply place a small incandes-
cent pilot lamp (#47 for
6-volt and #1892 for 12-volt
are suitable) in the open
end of the tubing, and con-
nect it to a battery or dc
supply. It has been my ex-
perience that truly heat-
caused defects will show
up within about three to
five minutes under the
lamp. Most of them will
succumb to the increased
heat in less than one
minute.

Case No. 6
“It Goes Dead When Hot
(or Cold)”

A solid-state transceiver
was brought in for repair,
and the owner complained
that it worked in the morn-
ing, but not in the after-
noon. This problem is not
actually a noise problem,
but is so common and so
closely related to problem
number 5 that it bears
some attention.

Solid-state circuits can
be quite sensitive to the
thermal environment, hot
and cold. Normally operat-
ing transistors will operate
over a wide range of tem-
peratures, but, when cer-
tain defects show up, then
they become abnormally
sensitive to changes in
temperature.

During the summer, your
mobile rig might work prop-

erly on the way to work in
the morning, but when re-
turning home in the late
afternoon will simply re-
fuse to do anything right.
The problem is that the car
was sitting in the hot sun
all day long, and the in-
terior is very hot. Until the
air conditioner cools off
the rig, the problem will
remain. One car manufac-
turer’s radio division
measured the interior
temperatures of cars sit-
ting in the 90° F (32° C) In-
diana sun for four hours at
almost 160° F (71° C). Mar-
ginal solid-state devices
might quit working under
such conditions.

Winter gets in its licks,
too. A complaint is some-
times heard that the rig
does not work until the car
is halfway to work. By that
time, the car’s heater has
warmed the rig up to a
temperature range where it
will work. If you think this
is a problem limited to
those in the northern states
and Canada, then keep in
mind that | am a K4, and |
have seen this problem on
many occasions.

Both problems succumb
to the same troubleshoot-
ing techniques as were
used to find noise in case
number 5. First, heat or
freeze spray a large area,
such as one corner of the
chassis or an entire printed
circuit board. Go to suc-
cessively smaller areas un-
til you are at the compo-
nent level.

Case No. 7
Internal Component
Arcing

Some noises can show
up in the loudspeaker as a
result of internal arcing
resistors, capacitors, trans-
formers, and the like.
These can be miserably dif-
ficult to find. Even when
the arcing is audible to the
naked ear, without the
loudspeaker, it seems to
come from several com-
ponents at once.

One effective technique
for locating the arcing
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Fig. 6. A short length of
“spaghetti” tubing will con-
centrate heat from lamp or
mist from freeze spray on
only one component at a
time.

component is to use a long,
thin section of rubber or
neoprene tubing. Hold one
end in your ear while using
the other end as a probe to
find the arcing component.
The tubing will transmit a
barely audible click loudly
to your ear.

Actually, where possi-
ble, | prefer to use a
modified medical stetho-
scope for this purpose.
Although the professional
type used by physicians
and intensive care nurses is
quite expensive, cheaper
types are available in home
“blood pressure kits” and
in mail-order catalogues
such as Edmund Scientific
of Barrington NJ. Even one
from a two-dollar child’s
“play doctor” kit will be
sufficient.

If you use a medical
stethoscope, be sure to
remove the metal bell or
end piece. This will serve to
both localize the source of
arcing and prevent you
from getting an electrical
shock in the case of in-
advertent contact.

It will be necessary to
scan the whole component
in many cases because the
lumen of the tubing is so
small that the device be-
comes very directional. In
fact, the resolution of this
technique is so good that
you can often tell which
end of a paper or mylar
capacitor contains the
arc!
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Autophasing for WEFAX

his article will intro-

duce you to a method
of automatically position-
ing the sync pulse, or
margin, in GOES WEFAX
pictures. It is a well-known
fact among weather satel-
lite amateurs that one can
go practically nuts trying
to manually position the
margin of a picture. Even if
you do succeed in getting
the horizontal sync on the

— preserve your mental health

left edge of the paper, the
strain on one’s nervous
system is simply too great.
Inevitably, the phasing
period at the start of the
picture just seems too
short.

Before | gave up hope, |
got the idea of making the
machine phase itself. After
all, why shouldn’t the
machine do all the work?
With that thought in mind,

Photo A. Photograph of the author’s drum recorder. Note
the position of the solenoid. The magnet is epoxied to the
left side of the drum. The forward and reverse limit relays
are in the back corner. They remove power from the lamp
carriage when a forward or reverse limit is sensed. Also,
they light a corresponding indicator on the panel below
the recording head.

96

the following circuits were
developed. The schematics
appear in Figs. 1-5. The
result was a phasing circuit
that has proved that it can
easily place the picture
sync in the same spot each
time a photo is made. This
will help any operator’s
blood pressure remain nor-
mal while he’s using his
facsimile machine.

Take a look at Fig. 1. This
circuit has the function of
a simple comparator. As
the picture drum rotates, a
small alnico magnet is at-
tached to the drum so that
it passes close by a small
relay solenoid on each
revolution. The resulting
pulse of current is used to
operate a transistor switch.
Transistor Q1 squares up
the pulse and inverts it.
Also, Q1 clamps the pulse
to TTL voltage levels. You
must make sure, however,
that you have enough
voltage coming from the
solenoid to forward bias
Q1. It may be necessary to
move the solenoid closer
to the magnet. With Q1
operating, UTA restores the
pulse to its original phase
relation and drives )1 and
also U2, pin 1.

If there were a sheet of

photographic paper on the
drum, and you had its edge
at the centerline of the
magnet, would not the
pulse from U1A mark the
edge of the paper? Unfor-
tunately, this is not true.
There is some phase shift
introduced by the magnet
and solenoid arrangement.
You could put in a variable
phase shifting network
before Q1 to counteract
this, but it is much easier to
simply measure the shift
and offset the paper edge.
This need only be done
once, and a permanent
mark can be placed on the
drum corresponding to the
picture edge. | will discuss
later, in the calibration pro-
cedure, just how this is
done. For now, let’s assume
the pulse from U1A is coin-
cident with the picture
edge.

The other input to U2 is
the sync pulse transmitted
during the WEFAX phasing
period. Connector J2 is at-
tached to Fig. 5's U4B, pin
7, in my article ’Attention,
Weather Watchers! — ad-
vanced circuitry for
WEFAX processing” (73,
October, 1978). The signal
on U4B, pin 7 is the output
of the 1700 Hz low-pass



video filter. During the
GCGOES WEFAX picture
phasing period, the white
set pot, R52, is set to give a
pulse rising from —.5 V dc
to ground at U4B, pin 7.
This will be the correct
white current setting for
the GOES WEFAX. Mean-
while, back in Fig. 1, U3A
accepts the —.5 V dc-to-
ground sync pulse and buf-
fers it. The second section
of U3, U3B, converts the
sync pulse into a TTL-
compatible waveform.

Now, we can finally talk
about U2. IC U2 has only
one purpose in life. Its out-
put sits high as long as the
sync pulse in the WEFAX
phasing period and the pic-
ture edge pulse, from U1A,
are not overlapping in
time. Assume, for the mo-
ment, that the picture
drum is turning in phase
lock with the satellite
video. Usually, some time
difference exists between
the actual picture edge
and the satellite sync
pulse. This indicates that
the picture is not phased
properly. If an error in time
exists, U2, pin 3 is high. |
call this a phasing error. If
U2, pin 3 happened to be
low, the picture phase
would be okay.

If U2, pin 3 is high, you
need some way of reducing
the time difference be-
tween the two pulses to
zero. One way is to slightly
reduce the frequency of
the phase locked 60 Hz go-
ing into M1 in Fig 1. If this
happens, the picture edge
pulse on U2, pin 1 will
slowly drift or roll when
compared with the WEFAX
phasing period pulse at U2,
pin 2. Eventually, the two
pulses will cross, and both
inputs to U2 are high. At
this moment, M1 must be
phase locked back on the
satellite subcarrier so that
the picture edge will drift
no further. The phasing
would then be accom-
plished.

The method of reducing
the speed of M1 slightly is
seen in Fig. 2. | use a pro-

Photo. B. This is an inside view of the unit seen below the recorder head in Photo A. The
two cards at the right front are the auto-phasing circuits. The S1-1025E power amp is on
the heat sink in the right corner. The transformer in front of it is T1. A 300 V dc power sup-
ply for the R11-68 is on the subchassis and it uses five tubes. The five-inch fan at the back
keeps things cool. My video processing circuits are built on the four cards at the left side
of the chassis. The meter is the lamp current indicator.

grammable divider to con- divider. The divider is Fig. 4, by 40 or 41. Normal-
trol the speed of M1. ICs capable of dividing the ly, when the picture phase
US and U6 comprise the 2400 Hz reference, from is okay, U2, pin 3 is low.
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This sets the Q-output on
flip-flop U4A to one. The
phasing-okay LED, CR1,
now lights, and the correct
bi-quinary word is loaded
into the divider to do divi-
sion by 40. U6, pin 8 now
supplies a 60 Hz locked
reference to the low-pass
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Fig. 2. Programmable divider.

filter in Fig. 3 and, in turn,
to the motor amplifier.

As soon as the WEFAX
phasing period starts, it is
necessary to test the pic-
ture phase. At this mo-
ment, the start button, S3,
is depressed and flip-flop
U4A is cleared. The
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phasing-effort LED will
now come on, and the pro-
grammable divider is in-
structed to divide by 41.
The picture edge pulse
begins to drift slowly now
with respect to the
reference, since the drum
slowed down. The drum
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Fig. 3. 70 Hz low-pass filter and power amplifier.
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motor is now running at
58.536 Hz. IC U2 is now
looking for the time when
the two pulses will cross.
The frequency of 58.536
Hz provides a slow enough
drift so that the two pulses
do not happen to miss each
other. Also, it is slow
enough so that the results
obtained are repeatable.
That is, it puts the margin
in the same place each
time. As soon as the two
pulses cross, U2, pin 3
switches low and U4A is
set. The phasing-okay LED
now comes on, and divi-
sion by 40 is loaded again
into the divider. The syn-
chronous motor, M1, jumps
extremely fast to the prop-
er speed so that the margin
remains properly phased.

You now have the pic-
ture phasing accomplished
with a minimal amount of
work on your part. Perfec-
tionists should be able to
eliminate the start button
by utilizing a 300 Hz band-
pass filter to detect the pic-
ture start tone. This start
tone immediately precedes
the phasing period. The
filter could feed a peak
detector and, in turn,
charge a capacitor. Next,
the voltage on the
capacitor could be sensed
By a voltage comparator
and used to fire a one-shot.
The one-shot could control
U4, pin 13. | haven'’t incor-
porated this into my
system, since | have
chosen not to eliminate
myself entirely from the
process.

Now, suppose | had
chosen to manually phase
the picture, or, for some
reason, | missed the phas-
ing period. The phasing
switch, S2, is set to manual.
The manual phase button,
S4, is simply held de-
pressed. At this point, a
monitor oscilloscope is
necessary. The scope must
have its timebase set to 250
ms, and then it must be ex-
ternally triggered by the
pulse on J1. Also, the
satellite video is supplied
to the scope’s vertical



Photo C. This is an overall view of the author’s GOES
WEFAX station. The scope on the top is a customized
Tektronix 561B. It is used in conjunction with the
Tektronix C-27 camera to make 4 by 5 Polaroid™ prints of
WEFAX pictures. The tape deck is seen in the rack below
the 561. Below the tape deck is the drum recorder in its
protective enclosure. The door opens down and the
machine slides out. The scope below this is used as a
waveform monitor. It is used for manual phasing and
checking signal quality. Below the monitor is the machine
that powers the drum recorder head. It does the video and
sync processing. Also, it contains the power amplifiers for
the motors. My receivers are housed in a separate rack and
were not shown here. | use a 200-channel synthesized
radio for 136-138 and a double-conversion custom-built
receiver for GOES.

amplifier. The scope U1D and U1E. ICs U9, U10,

screen now depicts what is
happening on the paper
drum one line at a time. If
the position the sync pulse
takes during auto-phase is
known, you can manually
move it there now by
holding down the manual
phase button, $4. When the
pulse arrives on its desired
position, S4 is simply
released.

Finally, the input fre-
quency for the program-
mable divider, U5, pin 6, is
generated in Fig. 4. To
begin, a 2.4 MHz oscillator
module was purchased
from International Crystal
Mfg. Co. The 2.4 MHz TTL
square wave is buffered by
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and U11 divide the 2.4
MHz down to 2400 Hz.
During real-time operation,
the 2400 Hz is fed directly
to the programmable di-
vider by S5. Also, it may be
recorded on tape via
capacitor C39 for playback
later. During playback, the
2400 Hz that was recorded
on tape locks up U12. U12
is a phase locked loop chip
that has its vco adjusted to
free run on 2400 Hz by R29.
The purpose of U12 is to
compensate for any speed
variation in the tape deck
and also to provide a clean
signal for the program-
mable divider.

There you have it; you

now have a complete state-
of-the-art phasing system
for the new COES WEFAX
broadcasts.

Calibration Procedure

First of all, check the wir-
ing before applying power.

These circuits should work
the first time if the wiring is
okay. After giving every-
thing a thorough going
over, turn on the power
supply. Check to see that
the voltage levels are cor-
rect and that the ripple is
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Photo D. This is an example of a properly phased GOES WEFAX picture. It was received
and processed by the equipment in Photo C.

low. The ripple should only
be several mV p-p. Next,
measure the voltage be-
tween U8, pin 1 and U8,

T3

pin 4. With R23 adjusted
fully CCW, the voltage
should be about 50 V dc.
Now, connect a dc-cou-
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Fig. 5. Power supply.
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pled scope to U11, pin 12
and check for a 2400 Hz
square wave. Connect a
counter to U1E, pin 10
and check the oscillator,
OSC-1, for 2,400,000.0 Hz.
Move the counter over to
U1F, pin 12, and, with S5 in
real time and )4 discon-
nected, adjust R29 for 2400
Hz. Switch S2, the phasing
switch, to manual and con-
nect the counter to U6, pin
8. You should read 60 Hz.
Next, depress the manu-
al phase button, and the
counter should read 58.536
Hz. This checks the divider.
Release the manual phase
button and connect a
VOM, on a high ac voltage
range, across the blue and
brown wires on the second-
ary of T1. Adjust R23 CW
until 117 V ac is read on the
meter. M1 should now be

running. Next, move your
dc-coupled scope to the
base of Q1. Check the am-
plitude of the pulse from
the magneto. You need at
least 1 volt peak to ensure
that Q1 turns on. The
positive half cycle will for-
ward bias Q1. If the pulse
level is too low, move the
solenoid in closer to the
magnet. Move the probe to
the collector and check for
a TTL pulse of approx-
imately 10 ms duration.
The inversion of this pulse
will be on J1.

It is now necessary to
use a GOES WEFAX signal.
A prerecorded signal will
be desirable. With the cir-
cuits completed and test-
ed, as described in “Atten-
tion, Weather Watchers!”,
connect J2 to U4B, pin7 in
the video filter. Switch
both function switches to
playback, start the tape,
and adjust the white set
pot for a pulse that rises
from —.5 V dc to ground
during the phasing period
at U4B, pin 7. Next, adjust
RS in Fig. 1 for a zero-to-
five-volt pulse on U3B, pin
7. Finally, with S2 in auto,
start the tape at the begin-
ning. The phasing-okay
LED should be on as the
drum spins. As soon as the
phasing period starts,
check the picture phasing
by pressing the start but-
ton. The error LED will now
come on and will remain
on until the two pulses
cross. When the two pulses
cross, the phasing-okay
LED will come on, indicat-
ing that phasing was ac-
complished.

I mentioned earlier that
there is a phase shift in-
troduced by the magnet
and the coil that offsets the
true picture edge about an
inch or so. The easiest way
to correct this is to find the
point on the drum that cor-
responds to the actual pic-
ture edge. To do this, you
will need to load the drum
with photographic paper
and place the paper’s edge
in line with the magnet’s
centerline. Now, start the
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C13
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Cc19
C20
c21
c22
ca3
C24
C25
C26
ca7
ca8
c29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
CR1
CR2
CR3
CR4
CR5
F1
J1
J2
J3
J4
M1
Q1

Q3
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13

Parts List

.1 uF, 50 V monolytic (mono)

.1 uF, 50 V mono

.71 uF, 100 V mylar*

.065 uF, 100 V mylar*

1.46 uF, 100 V mylar*

.024 uF, 100 V mylar*

2.03 uF, 100 V mylar*

.1 uF, 50 V. mono

.1 uF, 50 Vmono

1.0 uF, 50 V. mono

2200 uF, 50 V electrolytic

50 uF, 50 V electrolytic

.047 uF, 100 V mylar

3450 uF, 75 V electrolytic

.5 uF, 400 V (supplied with M1)

.1 uF, 50 V mono

.1 uF, 50 V mono

.1 uF, 50 V mono

.047 uF, 100 V 10% mylar

.1 uF, 50 V. mono

.1 uF, 50 V mono

.1 uF, 50 Vmono

.001 uF, 50 V mono

250 uF, 25 V electrotytic

1100 uF, 50 V electrolytic

1100 uF, 50 V electrolytic

.016 uF, 10% mylar

.47 uF, 50 V mono

.033 uF, 50 V 10% mylar

100 uF, 50 V electrolytic

1500 pF 5% silver mica

100 uF, 50 V electrolytic

.047 uF, 50 V 10% mylar

.47 uF, 50 V. mono

100 uF, 50 V electrolytic

.47 uF, 50 V. mono

.1 uF, 50 V mono

573 pF in parallel with 12 pF 5% silver mica
1.0 uF, 50 V mono

.1 uF, 50 V. mono

.1 uF, 50 V. mono

1.0 uF, 50 V mono

5 uF, 25 V electrolytic

1.7 V, 20 mA LED

1.7 V, 20 mA LED

VS-644 bridge rectifier assembly, 600V @ 2 A
1N937A

VS-644

1 Amp slow blow

BNC female chassis mount connector
BNC female chassis mount connector
BNC female chassis mount connector
BNC female chassis mount connector
240 rpm 5-Watt synchronous Hurst motor model CA
2N2270

2N2270

2N2270

680 Ohm, Y4 W 10%

1k Ohm, Y4 W 10%

47 Ohm, Y4 W 10%

47 Ohm, Ya W 10%

20k 1-Watt wire-wound 20-turn PC pot
100k, va W 10%

10k RN5S 1%

10k RN5S 1%

90.9k RN55 1%

3.3k, Ya W 10%

220 Ohm, Ya W 10%

10k Ohm, Y4 W 10%

10k Ohm, %4 W 10%

R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
S1

S2

S3

S4

S5

T1

T2

T3

T4

U1
U2
u3
V2)
us
ué
u7
us

U9
u10
(VAR
U12
u13
U4
u15
u1é
u17
u18
OSC1

3.3k, Ya W 10%

3.3k, Ya W 10%

10k RN55 1%

10k RN55 1%

10k RNS5 1%

10k RNS55 1%

10k RN5S5 1%

47 Ohm, Y4 W 10%

47 Ohm, Ya W 10%

10k, 1 W wire-wound 20-turn pc pot
10 Ohm, Y4 W 10%

464 Ohm RN60 1%

22k, Ya W 10%

4.7k, Ya W 10%

4.7k, a W 10%

5k Ohm, 1 W wire-wound 20-turn pc pot
3.3k Ohm, ¥ W 10%

3.3k Ohm, ¥ W 10%

10k RNS5 1%

10k RNS5 1%

10k RN55 1%

10k RN55 1%

10k RNS55 1%

50k, 1 W wire-wound 20-turn pc pot
33k, % W 10%

1k, Ya W 10%

47 Ohm, Y W 10%

47 Ohm, Y W 10%

680 Ohm, Y4 W 10%

100 Ohm, Y4 W 10%

4.7k, Va W 10%

10k, ¥4 W 10%

10k, ¥4 W 10%

47 Ohm, Y W 10%

47 Ohm, Va W 10%

SPDT 120 V toggle

DPDT 120 V toggle

SPST push-button

SPST push-button

SPDT toggle or rotary switch
TRIAD S-24A 8-Ohm-to-8k-Ohm, 15 W
TRIAD F-93X

TRIAD F-92A

solenoid from a relay—! use a coil from a model
KRP11AG Potter and Brumfield.
SN7404

SN7400

MC1458

SN7474

SN74196

SN74196

MC1458

Sanken S1-1025E hybrid power IC. An S1-1020 is a
good substitute.

SN7490

SN7490

SN7490

LM565

MC1458

MC7915CP

LM741

MC7815CP

MC7805CP

SN7430

International Crystal Mfg. Co. OE-1 oscillator module.

*The desired value is obtained by paralleling two or
more capacitors. Use a good quality capacitor. The
value doesn’t have to be exactly on the calculated
value shown.
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drum, turn on the tape
deck, and wait for the phas-
ing period to start. As soon
as it begins, depress the
start switch and allow the
machine to phase. Next,
switch on the lamp and
allow part of the picture to
expose. Remove the paper
and develop it. Note the
position of the sync on the
paper. Place the developed
picture back on the drum
the same way it came off.
Make a small mark on the

drum corresponding to
where the sync is on the
paper. Remove the paper
and scribe a line on the
drum where the mark is.
This line is to be used to in-
dicate where the paper’s
edge will go from now on
each time the drum is load-
ed.

Load the drum with a
fresh sheet of paper and
place its edge along the
new line. Remake the tape-
recorded picture once

more. Allow the drum to
phase automatically. This
time when the phasing is
accomplished, the sync
will be positioned at the
edge of the photo. If you
make pictures in the re-
verse direction, a phasing
mark will have to be
located for the opposite
direction, also. To do this,
the above process will
have to be repeated. When
you finish, there will be
one mark on the drum for

pictures made in the for-
ward direction and one for
the reverse direction.
Please take careful note
of the photos showing my
station. Details of the
solenoid and magnet may
be seen in the picture of
the recorder. Good luck in
getting your system on the
air. If you have come this
far, 1 am sure you have
quite a station by now. If
you have any questions,
please include an SASE.
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from page 15

suggest an imaginative and
potentially beneficial public
service television concept and
that this type of communica-
tions activity is one which
deserves considerable atten-
tion in the overall inquiry.”
The FCC requested com-
ments in BC Docket No. 78-253
from all interested parties.
These comments are due (orig-
inal and six copies) at the FCC,
Washington DC 20554, by De-
cember 11, 1978.
S. E. Piller W2KPQ
President
Communicasting Association
of America, Inc.
Syosset NY

FRESH VIEWPOINT

Being an active amateur for
three years and hoping to be
one for at least another thirty, |
feel inclined to respond to your
criticism of the ARRL. From my
Novice days on, | have been
brought up on the thinking and
ways of the League. On the
whole, this organization has
been superb in helping me
grow in the hobby. Many new
things have come about, and
ham radio is still around
because of the League.

At this point, the accolades
end and the real essence of my
correspondence surfaces. In
the beginning, you and your
magazine really rubbed me the
wrong way, and, as usual, |
merely discarded your com-
mentaries. Well, | guess
everyone grows up, and after
many hours of mental soul-
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searching and objective
meditation, 1 finally saw the
light.

Mr. Green, thank you very
much for providing about the
only fresh viewpoint in a too-
long monopolized field. It
seems that we hams have
become far too complacent in
our thinking. This is undoubted-
ly a very dangerous and un-
healthy situation.

Although there are points of
disagreements in our thinking,
at least you have spurred my
mind to realize the presence of
other possibilities. | now read
the rebuttals you receive from
other hams and can see the
fear | once experienced. | can
only urge all my counterparts to
just stop for a few minutes and
examine their way of thinking.

Ham radio is going through
an amazing period of change
and growth, and it certainly
needs more than one voice to
express its needs. | personally
wish you good luck in your at-
tempts concerning the upcom-
ing WARC, and thanks again.

Michael A. Roscoe K3VK
Sharon PA

ATLAS CLASS

In the past, you've printed let-
ters from WASTUM and AABUS
commending Atlas Radio and
their service. All | can say about
Atlas service is, "FANTASTIC."”

On September 20, my Atlas
350-XL became inoperative. |
called Clint Call at Atlas and,
after describing the problem,
Clint told me to send the 350-XL
and p/s to Steve Crossman at
Communications Specialties in

Erie PA, collect. The units were
shipped via UPS that day and
on September 27 at 6:30 pm, my
350-XL was back on the air at
my QTH. Not only was the rig
repaired, but it was updated
with the fatest modifications,
all for no cost or shipping
charges.

| can’t praise all of the per-
sonnel at Atlas too much, as
they are not only gracious, but
helpful to the nth degree. Atlas
Radio is setting a precedent
and building up a reputation
that is going to be hard to beat.
Now, a few words about 73.
It's in a class by itself. Were it
not for 73, K2QH| would have
been relegated to ‘‘appliance-
operator” status a long time
ago, but the plethora of con-
struction articles keeps my
hands busy and my soldering
irons hot. Keep up the good

work, Wayne.
Michael Stefanik K2QHI
Garfield NJ

WHICH MAGAZINE?

After reading the letters in a
few of the past issues, | feel
compelied to write in answer. |
have subscribed to both 73 and
QST for the past three years,
and wish to ask (and answer) a
few questions about these pub-
lications:

In which magazine can you
find the most useful articles,
divergent points of view, letters
printed on both sides of a ques-
tion, letters attacking the
magazine as well as praising
it? In 73. In which will you find a
publishing philosophy which
accepts opposing points of
view, which screens its adver-
tisers for reliability, which wilil
accept letters proposing
almost anything? In 73. In
which will you find editorials
which most likely are represen-
tative of a majority of its
readers, if not of amateurs in
general, and which doesn’t
“flip-flop’ on the issues? In 73.

In which will you find a

multitude of column inches
devoted to relatively useless
columns, and claims of repre-
sentation of the amateur while
trumpeting nonrepresentative
views? In QST. In which will you
find the most apologies for a
bumbling FCC, and the most
“official reportage” with the
least member input? In QST.
Which magazine can usually be
relied upon to review a ‘“‘new”
product long after it has been
on the market, or to fail to reply

to a proposal or letter? QST.
| don’'t for a moment be-
grudge these fellow amateurs
their opinions, and | applaud
your printing of them, but | just
can't figure out what's so great
about the League. It has its
good points, just as 73 has its
bad points, but on the balance,

I'll take 73 anytime.

R. J. Edmunds WB2BJH
Kinnelon NJ

QTHING

For many years | have been
thinking of writing to the
various amateur magazines on
the following subject, but kept
putting it off. However, I'm
finally getting around to it.

| have been on the air about
fifty years. During that time,
when | called a CQ, | have
always given my location (QTH)
since | felt many amateurs
wanted to know where the call
was coming from, and there is
always the chance they might
have phone-patch tratfic for my
location.

Back in the old days, when
someone signed W1, W2, W3,
etc., one always had a general
idea of his location, but with
the complete jumble in call
assignments by the FCC re-
cently, one does not know if the
call is from their next-door
neighbor or from Timbuktu.

| would like to suggest that a
movement be started by the
various magazines to have

Continued on page 116



MFJ INTRODUCES THE

GRANDMASTER

NEW! MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER

memory keyer gives you more features per dollar than any other
memory keyer available — and Here’s Why . . .

WEIGHT CONTROL TO PENETRATE
ORM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2, OR 3 FIFTY
CHARACTER MESSAGES. a

" 4
g

MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

SN MF)
GRANBMASTER i

MEMORY WEYER
R\\‘ ws ket MEMORY SELECT: POSI-
A ¢

TIONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC-
TIONS A, B, C, D (UP TO
TWELVE 25 CHARACTER

SPEED CONTROL, 8 TO
50 WPM. PULL TO
RECORD.

PULL RECOAD

PUSH _sems q I MESSAGES). SWITCH COM-
= BINES A AND B. POSITION
K GIVES YOU 100, 75, 50

LEDs (4) SHOW WHICH TONE CONTROL. VOLUME CON- DELAY REPEAT CONTROL LED INDICATES OR 25 CHARACTERS BY
MEMORY IS IN USE AND PULL TO TUNE. TROL. POWER (0 TO 2 MINUTES). PULL DELAY REPEAT PRESSING BUTTONS A, B,
WHEN IT ENDS. ON-OFF. FOR AUTO REPEAT. MODE. C.ORD.

NOW YOU CAN CALL CQ, SEND YOUR QTH,
NAME, ETC., ALL AUTOMATICALLY.

And only MFJ offers you the MFJ-484
Grandmaster memory keyer with this much
flexability at this price.

Up to twelve 25 character messages plus
a 100, 75, 50, or 25 character message
(4096 bits total).

A switch combines 25 character messages
for up to three 50 character messages.

To record, pull out the speed control, touch
a message button and send. To playback,
push in the speed control, select your mes-
sage and touch the button. That's all there
Is to it!

You can repeat any message continuously
and even leave a pause between repeats (up
to 2 minutes). Exampie: Call CO. Pause. Lis-
ten. It no answer, it repeats CQ again. To
answer simply start sending. LED indicates
Delay Repeat Mode

Instantly insert or make changes in any
playing message by simply sending. Continue
by touching another button.

Memory resets to beginning with button, or
by tapping paddie when playing. Touching
message button restarts message.

LEOs show which 25 character memory is
in use and when it ends.

Buitt-in memory saver. Uses 9 voit battery,
no drain when power is on. Saves messages
in memory when power loss occurs or when
transporting keyer. Ultra compact, 8x2x6
inches.

PLUS A MFJ DELUXE FULL FEATURE KEYER.
lambic operation with squeeze key. Dot-dash
insertion.

Dot-dash memories, self-completing dots and
dashes, jamproot spacing, instant start (ex-
cept when recording).

All controls are on front panel: speed,
weight, tone, volume. Smooth linear speed

control. 8 to 50 WPM.

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

Tone control. Room filling volume. Built-in
speaker.

Tune function keys transmitter for tuning.

Ultra reliable solid state keying: grid block,
cathode, solid state transmitters (— 300 V,
10 ma. max., +300 Vv, 100 ma. max.).
CMOS ICs, MOS memories. Use 110 VAC or
12 to 15 VDC. Automatically switches to ex-
ternal batteries when AC power is lost.
OPTIONAL SQUEEZE KEY
for all memory keyers.

Dot and dash paddles have

fully adjustable tension and

spacing for the exact “feel” you like. Heavy
base with non-slip rubber feet eliminates
“walking”. $29.95 plus $2.00 for shipping
and handling.

THIS MFJ-482 FEATURES FOUR 25 OR A 50 AND TWD 25 CHARACTER

® Speed, volume, weight,
tone controis

® Built-in memory saver

Similar to MFJ-484 but with 1024 bits of memory, less delay repeat,
single memory operating LED. Weight and tone controls adjustable from
rear panel. 6x2x6 inches. 110 VAC or 12 to 15 VDC.

MESSAGES.

e

e Combine memory switch s 95 ¢ @ & om
* Repeat, tune functions 99 . 6 O 6 ®

* Repeat function
e Tune tunction

e Built-in memory saver

THIS MFJ-481 GIVES YOU TWO 50 CHARACTER MESSAGES.

57995

Similar to MFJ-482 but with two 50 character messages, less weight
controls. Internal tone control. Volume control is adjustable from rear
panel. 5x2x6 Inches. 110 VAC or 12 to 15 VDC.

- oriers Call tolkiree 800-647-1800

Order any product from MFJ and try it. if not delighted, return within 30 days for a prompt refund (less shipping).

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technical information, order/repair status, in Mississlppl, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On [E’ @

MFJ ENTERPR'SES, INC. :n'lgélgglﬁp‘:ggTATE, MISSISSIPRL 38768
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The Lunch Counter

—eat It up

Johnny C. Chestnut WA4PIN John L. Wolcott W4CCX he Lunch Counter proj- project with ham specifica-
80I N. Ramona Avenue 490 E. Riviera Blvd. ect was designed, from tions. Its primary goals
Indialantic FL 32903 Indialantic FL 32903 start to finish, as a ham were that it:

1) be technically up to
date;
2) be easy to build;
3) use readily-obtainable
parts; and
4) involve easy case fabri-
cation

As you may have already
surmised from the name,
the entire project was con-
ceived and designed dur-
ing a series of eyeball
QSOs over lunch. A few
evenings were used to
build the prototype

All of the participants
work in electronics in some
capacity, but none of the
work was done within our
respective fields of exper-
tise. As an example, we
elected our professional
program manager to be the
prototype technician, on
the theory that the ex-
perience would be good
for him. While only two of
us wrote this article,
acknowledgement is given
to WA4QGE for mechani-
The finished Lunch Counter. cal design, WB4GDP for

-t e
%
A
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Interior views showing construction details and PC board mounting.

layout and drafting, and
WB4UDI and WB4WW!| for
parts procurement.

We made a detailed
evaluation of advertise-
ments for available fre-
quency counters. It soon
became obvious that the
art of digital frequency
counters has progressed
remarkably in the past few
years as the newer in-
tegrated circuits have
become available. As the
semiconductor wizards
pack more circuitry into an
integrated circuit, the
overall size goes down, the
device capability goes up,
and, best of all, the cost
goes down. After all fre-
quency counter ads and
construction articles were
reviewed and summarized,
our appetites demanded
the best features from
each, and, of course, no
one counter met all our
desires.

Specifications

At this point, we devel-
oped a target specification
which would satisfy all of
us.
1) Cost—cheap, to fit a
ham’s pocketbook.
2) Display —six digits, big
enough to read.
3) Frequency range —from
audio (touchtone™ pads)
through all the popular
amateur bands (1.8 MHz to
450 MHz).
4) Sensitivity —sufficient
for most solid-state rigs,

but not sensitive enough to
produce unnecessary count-
ing on noise (10 mV to 25
mV).

5) Accuracy— =10 Hz to
*+100 Hz is usually fine for
most amateur purposes. A
good quality crystal can be
adjusted to better than 10
parts per million and will
easily meet these criteria.

6) Stability —stable over
the temperature range en-
countered in the ham
shack. We did not expect
to use it outside of normal
room temperatures. Long-
term stability should be
good enough to maintain
accuracy between calibra-
tion checks, which are six
months to one vyear for
most users.

7) Size —small enough to
fit in the palm of the hand,
but large enough to have
an easy-to-use front panel

8) Power—12 V dc was the
choice of most of us who
participated in the devel-
opment. Most new solid-

state rigs operate on 12 V
dc, and a 110 V ac power
supply is easy to build for
those who desire it

Design

The design that evolved
over many lunch hours is
shown in the block dia-
gram in Fig. 1. The circuit
was divided into three
functional boards —timing,
counter, and display. The
timing board contains the
oscillator, dividers, and
timing to control the
counter board. The count-
er board contains the six
decade counters, latches,
and seven-segment display
drivers. In addition, it has
the input amplifiers and
high-frequency prescaler
The display board holds
the six LED displays. Power
requirements are met by
the use of a three-terminal
regulator to obtain 5 V dc
from an 8-16 V dc supply.

Schematic details began
with the selection of the

r — S ) —
CRYSTAL i DECADE I ™
OSCILLATOR 1 COUNTERS fMine |
— - | P | -_—

|
- GATE
DIRECT L

INPUT

- INPYT
SWITCH

PRESCALE
INPUT

RESET
[ - 1 [

— ’I COUNTERS |- »f
| L

COUNTER BOARO

DECOOER
DRIVERS

74C925 as the workhorse of
the counter. This is a new
counter chip which has a
full four stages of counter
built in with the necessary
latch, seven-segment de-
coders, and LED drivers. It
also multiplexes the out-
put drivers, thus greatly
simplifying the wiring to
the displays. Comparing
this single 16-pin in-
tegrated circuit to an
equivalent set of conven-
tional four-digit TTL
counters, twelve in-
tegrated circuits, twenty-
eight resistors, and twenty-
eight wires to the display
are now replaced with one
integrated circuit, seven
resistors, four transistors,
and eleven wires to the
display board

Since the design criteria
called for a six-digit
counter, two more stages
must be added. By using
74LS90 counters for these
stages, the frequency
range of the basic counter

TIMING
BOARD

DISPLAY
BOARD

1

OI1ISPLAY

1

Fig. 1. Lunch Counter block diagram.
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Top view showing parts layout of timing board.

will cover to 50 MHz. The
associated latch and
decoder/LED drivers for
these two stages use 9368s.
This device saves a couple
of integrated circuits by
combining the latch, de-
coding, and driving func-
tions, but the resistors and
wiring to the LEDs are
cumbersome when com-
pared to the multiplexed
74C925. It must be noted
that the digit 9" on the
9368 and the 74C925 are
decoded differently.

The input stages to the
counter are either the
amplifier, for direct input,
or the divide-by-10 pre-
scaler. A front panel switch
is used to select the direct
input or the prescaler
through a 74LS00 gate so
that the high-frequency
signal path is always from
one integrated circuit to

the next. The DIRECT/
PRE-SCALE switch only
switches a dc control
voltage. The 11C90 pre-
scaler was selected
because its frequency
range exceeds 500 MHz. It
also has the ECL-to-TTL
conversion built in and
therefore does not require
additional transistors for
level conversion. The
prescaler divides the high-
frequency input by 10, so
its output is within the
50-MHz range of the basic
counter. In this process,
the last digit is dropped
from the count, and the
decimal point is therefore
moved one place to the
right.

The function of the tim-
ing board is to generate the
timebase and control func-
tions for the counter. An
accurate gate is required

Timing board — component side.
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which will allow the count-
er to count its input for a
known period. The counter
uses either a one-second
gate for kilohertz or a one-
millisecond gate for
megahertz. The timing
board also provides latch
and reset pulses to update
the display. The latch pulse
updates the display with
the previous count, and the
reset pulse clears the
counters prior to starting a
new count.

Our original design used
a 1.3-MHz crystal because
we already had a few avail-
able. The first stage follow-
ing the oscillator was a
74L193 programmed to di-
vide by 13. After we com-
pleted the printed circuit
board artwork, the plan to
make the Lunch Counter
into a club project devel-
oped. At this point, we
modified the artwork to
permit the use of a more
readily available 1.0-MHz
crystal as an option.

The power supply is
simply a 3-terminal regu-
lator bolted to the rear of
the chassis with the bypass
capacitors soldered direct-
ly to the terminals and a
solder lug under the
mounting screw. We used a
small heat sink to reduce
the regulator temperature,
but several have been built
using just the chassis for a
heat sink with good results.

A parts list for the Lunch

Counter is included with
this article. The parts are
easily available through
advertisers listed in any of
the ham radio magazines,
such as 73. The 11C90 and
74C925 are the most expen-
sive parts and the 9368s
come in a close third.

Construction

Construction is very
straightforward. Printed
circuit board assembly
should be started with the
jumpers on the component
side, followed by the in-
tegrated circuit sockets,
and then the remaining
components. The display
board is mated to the
counter board with cutoff
resistor leads or bits of
hookup wire bent at a right
angle. Both boards may be
mounted in the cabinet
with long bolts and stand-
offs. Wiring between
boards, the switches, in-
puts, and power supply
completes the wiring. The
boards are then mounted
in the cabinet and the LEDs
lined up with the window.

The case is widely avail-
able through Radio Shack
stores. A silk-screened
front panel gives the unit a
professional appearance
and makes the construc-
tion easy. Cutting the rec-
tangular hole in the front
panel may be the most dif-
ficult part for some
builders. A nibbling tool

Timing board — foil side.
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does a good job on this
hole. Some of us used a
Dremel tool to cut out the
hole. We then glued a red
piece of PlexiglasT™ to the
back side of the hole.

Suggested Wiring Se-
quence

1. Jumpers under sockets
—10 total.

2. Sockets —remove un-
used pins from display
sockets,

11-16: DL704
Q3-06: 2N2222
DNtU PRESCALE
4 RI4 ;B0

Fig. 2. Schematic.

3. All other on-board
jumpers.

4. All other components.

5. Mount display board to
counter board.

6. Wiring between boards.

7. Mount front panel on
cabinet; drill holes and cut
window.

8. Mount PC boards in

cabinet.

9. Complete mechanical
assembly.
10. Complete wiring.

Calibration

The only alignment re-
quired is to put the oscil-
lator exactly on frequency.
We made provisions for a
fixed padder (C2) in paral-
lel with the trimmer (C1) to
be used if necessary. If the
oscillator adjusts to the ex-
act frequency with the
trimmer alone, C2 is not
needed. If the oscillator
frequency is too high with
the trimmer, C1, fully

meshed, C2 should be add-
ed to lower the frequency.
Note that a low oscillator
frequency will result in a
high count when using the
frequency counter. The
most accurate alignment
method is to use the
counter to count a known
laboratory frequency stan-
dard. A frequency above
10 MHz is preferred to ob-
tain the best accuracy.
Alternate calibration
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Counter board — foil side.

sources would be a 100-
kHz crystal calibrator or an
oscillator zero beat to
WWYV. Also, there have
been several magazine ar-
ticles on using the TV color
burst frequency as an ac-
curate standard.

Troubleshooting

The counter should read
all zeros (the last digit may
read 1) with no input signal.
If it does not, the following
sequence of troubleshoot-
ing is suggested:
1. Double check all
jumpers and wiring.
2. Check for 5 Vdc on each
IC as per pin connection
table on the schematic.
3. If individual segments of
one or more LEDs do not
light, check the display by

interchanging LEDs, and
check wiring and solder
joints on the display and
counter boards.
4.1f one LED does not
light, check the corre-
sponding driver IC and/or
transistor.
5. If the display lights but
does not reset, check the
following:
a. Check the oscillator
by connecting a scope
to pin 6 of Ul. You

should see a 1-MHz
square wave,
b. Check the GATE

pulse by connecting a
scope to pin 9 of U10.
You should see a 1-ms
square pulse (MHz-kHz
switch in MHz).

c. Check the LATCH
pulse by connecting a

Display and counter boards showing LEDs and mounting

technique.
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Counter and display boards showing parts layout.

scope to pin 11 of US8.
You should see a 0.1-ms
square pulse every 2 ms.
d. Check the RESET
pulse by connecting a
scope to pin 3 of U8. It
should look exactly like
the LATCH pulse.
e.Check for correct
GATE, LATCH, LATCH,
and RESET pulses on
LC2.

6. If the display lights but

does not count, check the

following:
a. Connect the 100-kHz
test point to the DIRECT
input. Put the DIRECT/
PRE-SCALE switch in
DIRECT and check for a
100-kHz square wave at
pin 4 and pin 11 of U13.
The display should read
000.100 with the MHz-
kHz switch in MHz.
b. Move the input signal
to the PRE-SCALE input,
put the DIRECT/PRE-
SCALE switch in PRE-
SCALE, and check for a
10-kHz square wave at
pin 1 and pin 11 of U13.
c. Check for a 10-kHz
square wave at pin 14 of
U14 and a 1-kHz square
wave at pin 4 of U14.
d. Check for a 1-kHz
square wave at pin 14 of
Ul6 and a 100-Hz
square wave at pin 4 of
ule.

Use

The direct input is
generally used for frequen-

cies under 50 MHz. The
timebase switch may be set
to either the MHz or kHz
positign. The decimal
point on the readout is
located after the third digit
to cofrespond to MHz or
kHz. In the kHz position,
the least significant digit is
0.001 kHz or 1 Hz. When
reading frequencies above
1 MHz, you can read to the
nearest kHz in the MHz
position, then switch to the
kHz position and read the
last three digits to the
nearest Hertz.

Between 50 MHz and
500 MHz, you must use the
prescaled input. The pre-
scaler divides the input fre-
quency by 10 and does not
display the least significant
digit. Therefore, the
decimal point is moved
one place to the right to
properly index the display.
By using the MHz/kHz
switch, a prescaled fre-
quency can be displayed to
the nearest 10 Hertz.

Accuracy, temperature
stability, and long-term
drift of any counter are on-
ly as good as the crystal
timebase. Most reasonably-
accurate 1-MHz crystals
can be trimmed to exactly
1 MHz with a little care, so
the initial accuracy will de-
pend on the facilities you
have for calibration. Tem-
perature stability and long-
term drift depend on the
crystal quality and the



oscillator circuit. In the back, and documentation Chestnut, 801 N. Ramona 32903, for $12.50 post-
counters we built, these are available from Johnny Avenue, Indialantic FL paid.®
two effects were less than .
0.0005% over normal Parts List
room temperature. After Capacitors Size Quantity
all, we did not intend to use C1 10-60 pF trimmer 1
the counter at tempera-  C17 100 pF 1
B SliEe e oD el gg C4, C11, C12, C15, C20, C22, C24 88?1 :F ceramicdqisc ;
. , C4, C11, C12, C15, C20, C22, .01 uF ceramic disc
Zt’:g“ﬁz W:”‘hrgg_iiﬁg C6, C7, C8, C10,C14,C16, C19, C21,C23 0.1 uF ceramic disc 9
! C26 0.22 uF, 50 V 1
crystal and oven cani be g7 1uF, 10 V tantalum 1
used. c18 4.7 uF, 10 V tantalum 1
The sensitivity of the  ¢5 c13 c25 10 uF, 10 V tantalum 3
Lunch Counter was mea- C2 *Selected at test 9
sured as 10 mV up to 50 Diodes
Mhz in the direct mode D1-D4 1N4148 4
and 50 mV up to 500 MHz Displays
in the prescale mode. This 1116 DL-704 6
is sufficient to measure 'chr13ns|stors MPF-102 ;
chort antenna on the mput, 938 2N2222 4
. . ! Q2 2N2369 1
without a direct connec- Resistors (all %-Watt)
tion. The most important R15-R21 120 Ohms 7
caution is not to overcou- R2 150 Ohms 1
ple to the counter. Ex- R8 220 Ohms 1
cessive input causes multi- R22-R35 390 Ohms 14
ple counts and a reading R9, R10, R14 470 Ohms 3
much higher than ex- R1.R3 680 Ohms 2
pected. Of course, if you z:;mz' R13 :gkk&hn’:‘: "13
couple too much energy in-
t(()) Ft)het i(:mput you g\éan Rd 47k Ohms !
. . RS 100k Ohms 1
damage the input circuitry. R6 1.8 megohms 1
Diodes are provided across Switches
the inputs to reduce this S8 SPST 9
possibility. S2 SPDT 1
As the word of our proj- S1 DPDT 1
ect spread through the ICs
local club, it was soon ap- un 11C90 1
parent that a counter was u1, us 7400 2
of universal interest. As a U12, U13 74LS00 2
result, boards were made U9 e !
. u10 7473 1
available, and more than U2-U7, U16 7490 7
50 were constructed by  jq,4 74LS90 1
members of the Platinum u18 74C925 1
Coast Amateur Radio u19 7805 1
Society. ui1s, U17 9368 2
We had a lot of fun Crystal
designing and building the Y1 1 MHz, 0.001% tolerance, 1
Lunch Counter. We have bC board 30 pF parallel resonant
; oards
it oue geelb of @ dimple: Ty Clock and timing 1
to-build counter with ex-
Sros . LC2 Counter 1
Fellent specifications, apd LC3 Bisplay 1
it has generated a lot of in-  piccellaneous
terest as a local club proj-  Archer #270-253 (Radio Shack) Cabinet 1
ect. By using a good case RG-174 18"
and a good-looking front BNC panel connector 2
panel, any ham should 3% x % Red plastic window 1
be able to make a Test lead (BNC - alligator clips) 1
professional-looking piece gtow.e' C‘l’fdfa"d connector :
] R rain relie
of test equipment like the 14-pin DIP sockets .
ones which are now in- .
. 16-pin DIP sockets 4
dispensable in our she.lcks.. #4 hardware assorted
The three printed circuit gy Fuse and holder (1 Amp) 1

boards, a 0.020-inch-thick
aluminum silk-screened

*C2 (silver mica) may be used if C1 is not suffi-

cient to calibrate the crystal; otherwise it should

front panel with adhesive be omitted (approximate value is 60 pF).
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~—— The Full Spectrum of VHF

SCR 1000 - Standard of Comparison
In Repeaters - Now Availahle with Autopatch

- and Many Other Options!

Optional Cabinet $130.00

The SCR1000/SCAP Combination — A New
Dimension in Autopatch Repeater Performance

2M & 220 MHz

Now Spec Comm has taken the hassle out of putting an
autopatch repeater on the air! The SCR1000/SCAP is a
fully self-contained 30 watt repeater with built-in
autopatch and land line control. You simply plug in
the phone line, hook up the duplexer, and you're on
the air! The usual months of problems are eliminated'
The SCR1000/SCAP has been meticulously engineered
to provide the smoothest performing patch together
with a positive land line control of the repeater. Just
look at all these features

® Built-in adjustable time-out function — patch
shuts down in 30-90 sec. if no carrier is received
® Wide range AGC on audio input and output

® Normal patch, or secure *‘reverse’ patch ® User can mute phone line audio simply by key-

® 3 digit anti-falsing access — single digit dis- ing his mic button — prevents embarrassing
connect language from being repeated

® 3 digit on-off control of repeater transmitter ® Patch access and repeater control — either

® 4 sec. time limit on access over the air or over the land line

The SCR 1000/SCAP is a complete Autopatch Repeater — fully assembled, set-up and checked-
out in our lab. As with all Spec Comm products, all workmanship and components are of the very
highest quality. The price? A very reasonable $1700.00. ($2195 w/ WP641 Duplexer). Get your order

in AS.AP.!
SPECTRUM
Call or write today and get the details! Export Orders — Contact Shere in our Int’l. Dept
1055 W. Germantown Pk., Dept. S12 o
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/FM Repeater Equipment

The SCR 1000 ““Dream Machine’’ System is Continually
Being Improved -and Expanded !

Recent Improvements SCR1000 System Options
New, More stable, ‘low-noise’ transmitter exciter Full Autopatch, ‘Reverse-Patch’/Rptr. landline control.
Touchtone™ Control of various rptr. functions. (e.g.
Rptr. or “PL” ON/OFF, HI/LO Pwr._, etc.)
“PL""; Multi-Freq.; HI/LO Pwr.; 10 Pole Xtal Fltr.; Up to 4

tmproved Rcvr. Front-End & I|.F. Selectivity. (FL-6
Preselector & 8 Pole Crystal Fltr. now Standard!)

New, greatly expanded memory CW IDer. (Up to 4 dif- IDs; Timer Reset Tone; TX Xtal Oven.

ferent IDs as an option!) 60-70 Wt. Transmitter !
Duplexers, Cable, Antennas, Cabinets, etc. Please in-

Improved Power Supply long-term reliability. quire.

U We feel the SCR1000 is simply the finest repeater available. It is often compared to other (lesser featured) units selling for 3X the price! This 30
Wt. unit has a very sensitive & selective receiver, and its superb repeat audio quality is famous for “sounding like direct”’! Included is a built-in AC
Supply, CW IDer, full metering & lighted status indicator/control push-buttons, crystals, local mic, etc. Also provided are jacks for Emergency
Power, Remote Control, Autopatch, Aux AF In, etc

Ll The Spec Comm Repeater System . . a sound long-term investment—for those who demand the finest! An excellent value at $1150.00
($1065.00 w/o Preselector.) Available only by direct factory order.

SPEC COMM REPEATER BOARDS, SUB-ASSEMBLIES & ACCESSORIES

SCR100 ¢ “f‘ : All equipment assembled & tested. For 2M & 220 MHz. SCT 110 BOARD

BOARD
Lt T oty
’.@‘1 o
B

SCR100 Receiver Board

e Wide dynamic range! 3educes overload, FL-6 Revr. Front-End Preselector

‘desense’, and IM ® 6 section filter with FET preamp SCT 110 Xmtr/Exciter Bosrd
® Sens. 0.3 uVv/20 dB Qt. typ. ® Provides tremendous rejection of “out-of-band” ® 7 or 10 Wts. Output
® Sel. -6dB @ + 6.5 KHz, -90dB @ 2 30KHz, signals w/out the usual loss! ® Infinite VSWR proof
(-110dB wiopt. 8 Pole Fitr.) 10 Pole Fitr. Avail. ® Extremely helpful at sites with many nearby ® True FM for exc. audio quality
® 'S Meter' Output. VHF transmitters ® New Design — specifically for continuous rptr
Exc. audio quality! Fast squelch! $125.00 w/xtal ® Gain: apx. 10dB service )
8 Pole Fitr. (Highly recommended.) $15.00 ® Selectivity: —20 dB @ +2.0 MHz; -60 dB @ @ Very low in “white noise"
+6 MHz (typ.) ® Spurious -70dB

SCR100 Receiver Assembly
® SCR100 mounted in shielded housing ® $85.00
® Same as used on SCR100C
® Completely asmbld. w/F.T. caps, $0239 conn.,

AF GAIN POT, etc. $195.00

® With .0005% xtal. $135.00
® BA-10 30 Wt. Amp board & Heat Sink. 3 sec. LPF
& rel. pwr. sensor. $51.95
TRA-1 Timer Reset Annunciator Board
® Puts out a tone '‘beep™ on rptr. xmtr. apx. 1 sec.

after rcvd. signal drops — thus allowing time SCT110 Transmitter Assembly

for breakers ® SCT110 mounted in shielded housing
@ Resets rptr. time-out timer when tone Is emitted ® Same as used on SCR1000
® Adjustable time delay and tone duration ® Completely asmblid. w/F.T. caps, $S0239 conn.
® Used with CTC100 and 10100/250 ® 7 or 10 Wt. unit $199.95. Add $68.00 tor 30 Wt
® $20.95 (Add $18.00 for inst. & ck. out in unit

SCR1000)

CTC100 COR/Timer/Control Board

SCAP Autopatch Board ® Complete COR circuitry
® Provides all basic autopatch functions ® Carrier 'Hang' & 7.0. Timers
@ See features on opposite page. $225.00 ® Remote xmtr. ON/OFF controt
@ Provision for panel controt switches & lamps
RPCM Board ® 100% Solid State CMOS logic
® Used w/SCAP board to provide "Reverse Patch™ ® Many other features $35.00 ™
and land-line control of rptr TTC100 TOUCHTONE
® Includes land line "answering™ circuitry. $79.95 10250 CW 10 & Audio Mixer Board CONTROL BOARD
@ Adjustable ID tone, speed, level, timing cycle
WP841 Duplexer ® 4 Input AF Mixer & Local Mic amp. TTC100 Touchtone™ Control Board
® Superior Band Pass/Band Reject design o COR input & xmtr. hold circuits. ®3 digit ON, 3 digit OFF control of a slng'e
® Provides great rejection of “‘out-of- band" ® CMOS logic; PROM memory—250 bits/chan. repeater function. Or, 2 functions ON (2 digits
signals ® Up to 4 different ID channels! each) with 1 digit (each) OFF
® Extremely easy to adjust ® Many other features. Programmed $65.00 ® Can be used to pull in a relay, trigger logic, etc.
® - 93dB typ. isolation. $495.00 (fully ckd. out (1 chan.) Add'l Chan. $6.00 ea ® Typicaily used for Rptr. ON/OFF, HIILO Pwr.,
wISCR1000). ® Local MIC: $18.95 P.L. ON/OFF, etc.

® Stable, anti-falsing design.
©$85.00 ($110.00 inst. & ckd. out in SCR10000.)

COMMUNICATIONS .. N—

MOBILE/PORTABLE TRANSCEIVERS ALSO AVAILABLE. 5.25 Wt., 2M & 220 MHz! (Ship./Hand|. — $3.50. PA residents add 6% tax)
' Norristown, PA 19401 @ (215) 631-1710

v~ Reader Service—see page 323 111
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NEVER SAY DIE

editorial by Wayne Green

from page 4

Well, ARMA was in serious
need of some activity which
would be of benefit to the entire
ham industry as a way of attract-
ing members. They were formed
to fight the linear amplifier
nonsense, but this was of in-
terest only to a few manufac-
turers, so ARMA meetings were
small ... very small.

Both as a rallying effort for
ARMA and as aresponse to the
threat of the 44 African nation
black bloc which could well
eliminate all amateur alloca-
tions at WARC, | convinced
ARMA to try to support a mis-
sion to Africa. ARMA voted
overwhelmingly to support the
plan.

ARMA decided to put the job
of writing the letter asking for
support from both the industry
and individual amateurs in the
hands of two chaps from Ham
Radio magazine. | expressed

concern over this, for the
ARRL/HR connection is hardly
any secret. ARMA members
seemed to feel that this was
too important a matter to suffer
any political shenanigans.

Unfortunately, it turned out
that | was right again. Not only
did the letter never get written
(that was four months ago), but
the promised piece in HR
Reports asking for support also
did not appear. HR Reports did
print a short put-down of the
idea and then later resorted to
outright lies to try to back this
up, saying that the ARMA direc-
tors had voted against the
African plan.

Should we only lose a small
part of our allocations, | hope
that indignation will run high
enough so amateurs will get
busy and get some better ARRL
directors elected and have
them get an executive search
firm to find someone with
business background and a

history of honesty to manage
the League. Having this $5
million empire in the hands of
incompetents is a crime which
could very possibly lose us the
whole ball of wax.

If we lose everything, then
the problem will have been
neatly solved. No amateur
radio, no League, and some
people will be on welfare at the
general public expense instead
of ours.

While | am writing about the
League, | wonder if you knew
that their Hartford convention
last year ended up with a profit
which went into the ARRL kitty.
Some $3,000, | understand.
Would this have been better in-
vested in lower admission
charges which might have en-
couraged younger hams to
come to the show?

There has been some
criticism of the board action to
authorize the short-term bor-
rowing of about a quarter
million dollars to help pay the
day-to-day League expenses.
Despite record income, the
ARRL has been racking up
record losses. Instead of figur-
ing out how to make their
books better so they will sell
more, they are responding by
laying off people. Indeed, many
of their best people have
recently jumped ship
Dunkerly, the Whites, McCoy,

etc. Laying off people will only
empty some of those new and
expensive offices they just
built and are now trying to pay
for.

Amateurradiois growing ata
high rate and we see this in 73
in an increase in both subscrip-
tions and advertising. The re-
cent issues have been the larg-
est in our history and we have
been doing everything we can
to get more people to work
here, while ARRL has been fir-
ing their people.

We need people to work in
our book department to prepare
books for publication. Every
time we get someone trained
for this, the 73 staff grabs them
to work on the magazine, leav-
ing us shorthanded for book
preparation again. We need
people interested in marketing,
advertising, drafting, a good
technician to help test ham
gear, layout and pasteup peo-
ple, plus a lot more help with
our microcomputer magazine
and software plans. We are
nearing a staff of 100 now and
are projecting 200 by late next
year and 300 in 1980.

If amateur radio should get
killed, 73would have to become
an experimenter magazine and
would undoubtedly shrink a lot.
We don’t know what the possi-
bilities are for 180 kHz low-
power communications ... or

(@)

Fontana CA

We carry the following: ICOM, Midland, Am-
com, DenTron, KLM, Swan, Drake, Ten-Tec,
Wilson, SST, MFJ, Hy-Gain, Lunar, Nye-
Viking, B&W, Redi-kilowatt, Cush Craft,
Mosley, Big Signal, Pipo, ctc. Full Service
Store Fonians Electronics, 8628 Sierrs Ave.,
Fontana (A 92335, 822-7710.

Santa Clara CA

Bay arca’s newest Amateur Radiostore. New &
used Amateur Radio sales & service. We
feature Kenwood, ICOM, Wilson, Yaesu,
Atlas, Ten-Tec & many more. Shaver Radio,
3550 lochinvar Avenue, Sants Clara CA
95051, 247-4220,

Denver CO
Experimenter’s paradise! Electronic and
hanical p for p people,

audio people, hams, robot builders, ex-
perimenters. Opern six days a week. Gateway
Electronics Corp., 2839 W, 44th Ave,, Denver
CO 80211, 458-5444.

New Castle DE
Paul WAIQPX, Rob WAJIQLS—Serving
amateurs in southern New Jersey, Delaware,
and Maryland with the largest stock of amateur
equipment and accessories in Delaware
Delaware Amsteur Supply, 71 Meadow Road,
New Castle DE. 19720, 328-7728.

Tell them you saw
their name in 73
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Boise ID

Alliance, Amcom, CIR, Cushcraft, Dentron,
Edgecom, ICOM, Hustler, KDK, MFJ, NPC,
NYE, SST, Ten-Tec, Wilson. Custom Elec-
tronics, 1209 Broadway, Boise 1D 83706, Bob
WISC 344-5084.

Preston ID

Ross WB7BYZ, has the Largest Stock of
Amateur Gear in the Intermountain West and
the Best Prices. Call me for all your ham needs.
Ross Distributing, 78 So. State, Preston 1)
83263, 852-0830.

Bloomington IL.
Retail—wholesale distributor for Rohn
Towers—antennas by Cush Craft, Antenna
Specialists, KLM, Wilson, Hy-Gain
Transceivers by Tempo, Regency, Wilson,
Amcom. Also business and marine radios. Hill
Radio, 2503 G.E. Rd., Bloomington 11. 61701,
663-2141.

Terre Haute IN

Your ham headquarters located in the heart of
the midwest. Hoosier Electronics, Inc., 43B
Meadows Shopping Center, P.O. Box 2001,
Terre Haute I\ 47802, 238-1456.

Littleton MA

The ham store of N.E. you can rely on. Ken
wood, ICOM, Wilson, Yaesu, DenTron, KIM
amps, B&W switches & wattmeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wilson, Hustler, GAM. TEL-COM

EALER DIRECTOR

Inc. Communications & Electronics. 675 Great

Rd. Ri. 119, Littleton MA 01460, 486-3040.
Laurel MD

We stock Drake, Ten-Tec, Wilson, ICOM,

DenTron, Tempo, Hy-Gain, Midland, Mosley,

Hustler. 40-page ham catalog available for

W

Syracuse-Rome-Utica NY
Featuning: Yaesu, ICOM, Drake, Atlas, Den
Tron, Ten-Tec, Swan, Tempo, KLM, Hy-
Gain, Mosley, Wilson, Larsen, Midland
Southwest Technical Products. You won’t be
disappointed with /service. Radio
World, Oneida County Airport-Terminal

$1.00 (refundable with Ist purchase)—write
for cash quote! The Comm Center, Inc.,
Laurel Plaza, Rte. 198, Laurel MDD 20810,
792-0600.

St. Louis MO

Experimenter’s  paradise! Electronic and

hanical p s for p people,
audio people, hams, robot builders, ex-
perimenters. Open six days a week. Gateway
Electronics Corp., 8123-25 Page Bivd., St.
Louis MO 63130, 427-6116.

Camden NJ

X-Band (& other frequencies) Microwave
Components & Equipment. Laboratory Grade
Test Instruments, Power Supplies, 1000°s in
stock at all times, BUY & SELL all popular
makes—HP, GR, FXR, ESI, Sorensen, Singer,
ctc. Lectronic Research Labs, 1423 Ferry Ave.,
Camden NJ 08104, 541-4200.

Syracuse NY

We Deal, We Trade, We Discount, We Please!
Yaesu, Kenwood, Drake, ICOM. Ten-Tec,
Swan, DenTron, Midland, Cush Craft, KLM,
Hy-Gain, etc. Complete 2-way service shop!
Ham-bone Radio (div. Stereo Repair Shop)
3206 Erie Bivd. East, Syracuse NY 13214,
446-2266,

Building, Oriskany NY 13424, 337-2622.

So;ierlon PA

Tired of looking at ads ??? Come and try our
new and used equipment yourself —personal
advice from our staff's 60 years combined ham
experience. Flectronic Exchange, 136 . Main
St,, Souderton PA 18964, 723-1200,

Port Angeles WA

Mobile RFI shiclding for elimination of igni
tion and alternator noises. Bonding straps
Components for **do-it-yourself’’ projects.
Plenty of free advice. Estes Engineering, 930
Marine Drive, Port Angeles WA 98362,
457-0904.

DEALERS

Your company name and message can conmain
ay many as 25 words for as litile as $150 yearly
(prepaid), or SIS per month (prepaid
quarterly). No mention of mail or business or
area code permitted. Directory text and pay-
menr must reach us 45 days in advance of
publication. For example, advertising for the
March issue must be in our hands by January
18th. Mail 1o 73 Magazine, Peterborough NI
03458, ATTN: Aline Coutu.



what might be developed in
underground communications.
Would amateurs shift to 11
meters and the HF band? The
CB repeater band would get a
good workout, for sure.

These are bad thoughts, so
in general | agree with the
ARRL leaders and their ap-
proach ‘‘they can’t kill
amateur radio!” Keep thinking
those happy thoughts.

With or without an amateur
radio magazine, our microcom-
puter magazine will be continu-
ing to grow. Plus, we have two
more magazines in the works
and the Instant Software proj-
ect, so we will be growing in
size even if amateur radio does
disappear. Having been an avid
ham for some 40 years, I'll sure
hate to lose it. It's been a big
part of my life.

During the last 40 years, I've
talked with amateurs in well
over 300 countries and visited
them in aimost 100. I've had fun
with RTTY, NFM, SSTV, SSB,
moonbounce, OSCAR, micro-
waves, repeaters, and a whole
lot of rag chewing. I'll never
forget the pileups | ran into
from many rare spots or the
thrill of pioneering new modes.

If things should go against
us, how soon would the axe
fall? As near as | can figure,
even if we lost everything, it
would take several years before
we would actually be put off the
air. We would still get a lot of
action from our new rigs ...
and some of the newest stuff is
fantastic. We would not be out
of business until our govern-
ment ratified the ITU agree-
ment. With no lobby in Wash-
ington to express our concern
over this matter, Congress
might not waste too much time,
particularly if the EIA were in
there pushing against us. Yet
even when Congress acts

INSTOCK!

CPU-2500RK

““The Ultimate Rig’’
Microprocessor controlled, 25
watt, keyboard-entry trans-
ceiver.

Amateur net $585.00

quickly, it can take years.

Can the U.S. simply drop out
of the ITU? If amateurs lose fre-
quencies, you can be sure that
commercial and military in-
terests will also lose them
wholesale, so we won't be the
only group burnt. How practical
is it to consider trying to go it
alone and not have to toady to
the African countries? Well,
we've been having the same
problem with the U.N. and we
haven’t dropped out of that yet,
no matter how miserable they
make it. The ITU is a branch of
the U.N,, by the way. It seems
untikely that we would pull out,
no matter how revoiting the
consequences.

So far I've had nothing but
comments of agreement on my
evaluation of the situation. |
know the ARRL disagrees, but
no one in the ARRL has come
up with any good reasons for
disagreeing. Others claim that |
have been guilty of understat-
ing the seriousness of the
situation. If anyone has any
words of cheer, the pages of 73

are wide open. Let's know it if
you have any data which
changes the picture. We really
need a change.

WHAT ABOUT NEXT YEAR?

While December is best
known for offering us Christ-
mas, a holiday to which | am
not partial, it also includes, at
no extra cost, New Year's Eve.
Whee.

Since a birthday gets only a
small celebration, it is not quite
as traumatic as the New Year,
where it is made clear that
everything and everybody is
now a year older. It is a time for
introspection. Let’'s mull over
amateur radio, putting the iast
year into perspective and see-
ing what we have going for us
for 1979.

My recent experiences with
the relatively simple 10.5-GHz
rigs is indicative of some of the
fun that ties in store for the
adventurous. Bandwidth is not
aproblem at these frequencies,
SO we can use such microwave
links for television, data

transfer, or whatever we want
to cook up. Of course, the sad
fact that we have lost this in-
credible band for satellite use
through blundering at Geneva
is something we will have to
live with as long as we have
amateur radio. It didn't seem
quite as important when there
was nothing much available in
equipment to use on these
bands, and therefore they were
of interest only to a tiny group
of hams with machine shops
and incredible patience. Now,
with relatively simplie and inex-
pensive equipment coming
available, we will begin to feel
the pinch and begin to really
understand what has been lost
... forever.

The sunspots have been
coming back in spurts, just as
our propagation editor said
they would. Incidentally,
Nelson was the only profes-
sional in this field to make such
a prediction, so I'm sure he's
sitting back with a smug look

Continued on page 246
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AMIDON.

12033 Otsego Street,

In Germany: Elektronikladen, Wilhelm - Mellies Str. 88
4930 Detmold 18,

Iron Powder and Ferrite

TOROIDAL CORES

Wide selection - Large stock
Fast, one-day service
Technical data with each order
Write for free Tech-Data~Flyer

North Hollywood,

West G

Calif. 91607

ermany .

°

°

°

THE REVOLUTIONARY NEW YAESU 2-METER FM LINE -
)

° FT-202R e FT-227RA °
° ° °
® [ [ ]
° “Best Buy” 2-meter °
° hand-held. Compact, ° °
° lots of extras. ® A
4 : ®

v e A Fs .
[ ] ® _!.3 °
° ® o
[ ] ® ®
° e ~Full-Featured Plus.” Four ¢
° e Mmemories, Autoscan remotely °
° ° controlled from mike. Tone °
° ° burst. o
° Amateur net $199.00 A Amateur net $399.00 o
°

” Reader Service—see page 323

For immediate delivery, best price . . .

TOWER

ELECTRONICS

v Ta4 24001 Alicia Parkway
Mission Viejo, CA 92675
Phone714/768-8900

ol
i f»fL!Q\gs?ANGELES

Hours

Tues thru Fri 10am - 7pm

Saturday: 9 am - 5 pm g

Sunday: Noon - 4 pm Z
SAN DIEGO,

.

Yeasu service and repair specialists.
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Robert Villastrigo KSGNZ
309 Irvington
San Antonio TX 78209

Confessions of a Stripper

— confirmed junkor tells all

hich are you? The

“junkee’” is a collec-
tor of odds and ends, an
impulse buyer, a pack rat
don’t throw it away, you
might be able to use it some-
time. The ‘“junkor’ strips
everything now and gets rid
of the excess — if he can’t use
it, he throws it away — he can
always get another one, the
junk yard or surplus house is
full of them.

If you are an experiment-
er, you probably fit into one
of the categories. Articles
about stripping surplus equip-
ment are commonplace
among the old issues of many
magazines, articles on how to
strip a TV set and get usable
parts for the do-it-yourseif
projects, or stripping par-
ticular Gl units easily ac-
guired to obtain the neces-
sary parts for a specific
project. But every article
assumes that you know what
to do with the residue of the
stripped unit after the project
is complete, or that parts
desired are removed. It’s
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assumed that the “junk’’ will
be thrown away. Don't do it.
You can save yourself a little
cash and also do your thing
for ecology.

Stripping or junking is, in
reality, an art form. | have
seen salvage metal buyers
who can handle a hammer
and chisel like an experienced
sculptor. The required re
moval of a frozen nut or bolt
to separate a valuable piece of
equipment from an inde-
scribable or unworthy piece
of metal requires talent if
damage is to be negligible. In
the first place, a professional
cannot spend a lot of time in
dismantling equipment. His
time and profit margin isn’t
that much. His methods may
be crude, but, when it counts,
he has the delicate touch of
an artist.

When removing the parts
you desire for the project you
have in mind, go one step
further. Completely strip
down the unit at the same
time. This will keep storage

problems from arising.

Lay out the tools you will
need and have a secat. There
are many ways to keep parts
separated. It depends on how
much stripping you intend to
do. The cheap way is to
gather a bunch of milk car-
tons. Cut them in half and
wash them out. Use as many
as you need.

A tool caddy is advisable,
loaded with every tool imag-
inable. Stay away from un-
soldering items when strip-
ping. Save those until later
when you are ready to use
them. Cut them out with a
pair of large diagonal pliers. A
great time-saver is the use of
nut-drivers, spintites, etc.
These do not preclude the use
of a socket set at times, but
normally they will suffice in
most cases when the nuts are
securing terminal strips and/
or transformers, tube sockets,
and other nut-and-bolt
secured items. Allen wrenches
are a must for knobs and gear
drives where needed. Nothing
is more aggravating than

being midway into a stripping
project and finding a gear
that is preventing the removal
of an entire mechanism. All
that’s required is the correct
Allen wrench and you
don’t have it.

If the equipment being
stripped is small, then the
tool complement can follow
in order. Electronic equip-
ment tools used for disman-
tling and repairing equipment
may be all that’s necessary. If
the equipment is large, addi-
tional tools may be required.

If the item is a piece de-
signed strictly for military
application, then there will be
some specially designed
screws, nuts, and bolts that
should be removed with a
hammer and chisel. Leave
them until last. Even if you
have the special tool, don’t
waste your time. You
wouldn’t want to use them in
a project anyway.

Wiring harnesses do not
serve any purpose unless you
need hookup wire. Removing



the entire harness at one time
is sometimes easier than re-
moving and disconnecting
each item as it is stripped. If
the terminal strips and asso-
ciated plugs are not wanted,
then leave them connected
and remove the entire wiring
assembly by unscrewing, un-
bolting, and cutting. When
this is out of the way, all
other parts are easily acces
sible, and dismantiing is much
easier.

A reminder here about the
removal of transformers:
Trace the wiring and mark
the connections before re-
moving. Many will follow the
standard color code of black
for primary, red for second-
ary high wvoltage, red and
yellow for center tap, and
green for filament, but don’t
count on it. Some artistic
devils can get hold of the
design and color leads to look
like modern art. Trace the
wiring just to be sure before
disconnecting the trans
former. The same thing
applies to any item that has
more than two leads and
depends on any type of color
code for identification.

There are always some
limitations each do-it-yourself
technician places upon him-
self. It may be coil winding or
some other technical item
that requires special equip-
ment or a lot of time to build
and is easily acquired for a
small sum of money at the
local parts house. Another
example is tube sockets. The
common seven- and nine-pin
sockets can be reused if you
are willing to take the time to
clean the individual pins after
removal from the chassis
being stripped.

The most usable items that
you can remove in quantity
will be the resistors and ca-
pacitors. You will never have
enough of these items. The
more you get, the more you
find you will need. Removal
of these items can be done
rather speedily.

Where tube sockets and
terminal strips are not impor-
tant, a fast method of re-
moval is to cut the tabs of the
terminal strips and sockets

The junkee who saves everything needs a place to put it. If you are an organized junkee, pigeon
holes, like these, are ideal. If not, it may take a month to find a particular item.

instead of the resistor wires
and capacitors. You can
remove the solder and small
piece of connection later.
This also allows for further
and faster stripping.

The junkee has arrived at
his destination. All reusable
parts have been removed and
all that remains is a bunch of
wire and assorted metal
chassis bits and pieces. The
junkor’s turn is next. The
junkor will take the same
piece of equipment and spend
just a few minutes and
accomplish the same thing.
He will get his desired part
and either throw the rest
away or store it for later use,
or strip it to the point where
a salvage metal buyer will
accept it. There are many
hobbyists who enjoy strip-
ping as much as they do
building. If that is your forte,
then make it pay.

You must acquire a most
important tool to keep with
you at all times — a magnet.
This will aid you no matter
where you beg, borrow, buy,
or steal your material. Separa-
tion of the different types of

metal (copper, iron, steel,
stainless steel, bronze, etc.) is
a must. Also, to make it

worthwhile, don't attempt to

sell the metals until you have
a sizable amount. Of course,
it depends on the type of
metal. Where ten pounds of
clean copper wire may bring
you four doliars, the same ten
pounds of aluminum may
bring one dollar and sixty
cents ($1.60) at fifteen cents
per pound. The prices may
fluctuate from day to day,
but usually not more than a
few cents a pound, although
prices for clean copper in past
years has risen to over a
dollar a pound and fallen
back to as low as thirty cents
a pound.

Clean metals will bring as
much as 200 percent more
than what are known as
“‘dirty metals.”” Dirty metals
are those that still have
screws, bolts, rubber, weather
stripping, or other materials
which are still attached.

For speed, the hammer-
and-chisel technique is used.
The simplest way is to take
the chisel and hold it with a
pair of pliers. This eliminates
split fingers, but it does not
eliminate the tiny slivers of
metal that occasionally fly
from the head of the chisel.
Gloves and a pair of safety
goggles, if you don’t wear
glasses, should be used if you

intend to do much chiseling.

When you have everything
removed, chech the mectal
with your little magnet. Any-
thing it will stick to is iron
and should be removed. This
is the main purpose of the
magnet. Of course, the mag-
net will not indicate the
presence of brass or copper
which should also be separ-
ated. Yellow-colored metal
will indicate brass, while the
reddish varieties are more
likely copper. Stainless stecl
and lead also bring a nice
scrap price.

You can throw away the
tube sockets, crushed coils,
resistors and capacitors not
saved, and knobs (unless they
have brass inserts). A smart
blow from a hammer will
crack away the outer plastic
covering of the knob and
leave a clean piece of brass.
Don’t expect much from
your iron; that will be on the
low end of the pay scale (two
or three cents a pound).
When you have accumulated
thirty or forty pounds or
more of copper, brass,
aluminum, etc., you might be
surprised at the price it will
bring. Remember to keep it
separated and free of iron.

One last reminder: Wire
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must be completely clean of
all insulation and attach-
ments, including plugs, clips,
brackets, etc. This, of course,
is your highest paying metal,
so extra care should be taken.
In most states, the method of
burning the insulation off the
wire is forbidden due to the
pollutants released by some
electronic insulation, al-
though this does not stop
many illegal smelter opera-
tions and backyard burners.
The backyard burners (bar-

becue pits) usually get away
with it because of the small
amount cleaned (ten to
fifteen pounds) at a time.
The junkor should be
aware of the copper content
of television yokes, motors,
and, last but not least, trans-
formers. Average trans
formers with an open core
winding will contain between
thirteen and eighteen percent
of the total weight in copper.
Again, the easiest method of
stripping a transformer is to

burn it. If it’s an enclosed
transformer, remove the
outer cover and throw it in
the fire, if regulations permit.
One alternative is to remove
the wire by hand. This can be
a difficult and time-consum-
ing chore if it is an iron-core
transformer with inserts
shaped like the letter W. The
easiest method is to saw
through the inserts and slip
them out, leaving the wire to
be unraveled by hand.

There are many other

ways to accomplish the same
stripping procedures dis-
cussed in the preceding para-
graphs, but whatever method
you discover that’s easiest for
you to use, do it. Not only
will you pocket a little extra
cash, but a lot of that old
metal will find its way back
into circulation, and someday
your efforts may be remem-
bered as the only thing that
saved the beer can.

May you chisel your way
to glory. »
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everyone give their QTH as well
as their callsign. I'm sure most
of the old-timers feel the same

way.
Russell A. Garlin WS5UKA
Albuquerque NM

MORE MICODER MODS

Re the Micoder™ articles in
the July, 1978 (page 90 by
K3MPJ), and August, 1978
(page 168 by WACUG), issues of
73:

Getting rid of the 555 timers
for tone generation is easier
than building a PC board and
buying all the parts, that is,
unless you have a well-stocked
junk box. Heath has a kit to
make the Micoder into a
Micoder Il. It is not very expen-

sive and includes all the parts.
It uses the Mostek chip and TV
color crystal.

Also, to get rid of the 9-volt
battery, which just doesn’t last
very long at all, | did it a little
more easily than K3MPJ.
Unless they have changed the
coiled cord in later models, it
contains an extra black wire. It
is connected to ground at each
end with the shield. | used the
same zener setup that MPJ did,
except | put the zener and
resistor where the cord comes
into the radio and used the ex-
tra black wire for the power
conductor. There was no
change in the fine audio quality
of the Micoder or 2036. As a
side benefit, the Micoder is
somewhat lighter without the
battery.

| hope this will be of interest

to others who might want to

make these modifications.
Oscar A. Hoyt Il KSUBS
Dallas TX

JAPANESE JACKPOT

Japanese folklore says that
there is a jackpot day in each
month. The day | find 73
Magazine in the mail box is the
day for me.

| especially liked your article
“Radio Row Revisited” in the
past August issue. | would like
to make an addition to Brad's
statement that *‘a large portion
of the gear on display here is
aimed at the lucrative
Japanese Novice market: ten
Watts maximum, phone only,
80, 40, 15, and 10 meters and
VHF.”

The Japanese version of the
FCC has regulations appli-
cable to four ditferent amateur
radio licenses.

1. Novice: Bands and modes
same as the regulations.

2. Telegraph class: Same as
Novice plus CW.

3. Second class: 3-500Z x 2,
maximum.

4. First class: Henry 4K-Ultra,

and up.

| have never seen a ten-Watt

rig, except at a ham shop

display, and in my own shack
when | was a Novice.

Mitch H. Ono JF3JKK

Otsu City, Japan

WONDERFUL RESPONSE

About a year ago our club
asked you for a donation for our
first club raffle. The response
was wonderful and the raffle
became a great success. Our
goal was modest: $200 for the
treasury. We surpassed that
with your help.

As a club sponsored by the
Nassau County Department of
Parks and Recreation, we do
not charge any membership
dues or fees. The modest
treasury helps keep us on the
air, and in postage. We are not
asking for a hand again, but we
may do so in the future.

Please pass on the word that
students are always welcome
in our Novice and General/Ad-
vanced classes each Monday
at 7:30 pm.

Gene Blanck
East Meadow NY

Corrections

It was called to my attention
that one reader thought that
there was the possibility of eye
damage from the use of the In-
stant Engraving system de-
scribed in the July issue (Let-
ters, September, 1978, p. 127).
He cites the fact that carbon
arc lights are used to generate
ultraviolet radiation for use in
exposing photosensitive mate-
rials. Of course, some form of
eye protection is to be used
under those conditions. The
key words are carbon arc.

Please note the third column
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on page 59 (July, 1978), .. . the
voltage should be kept below
the point where an arc can be
struck and maintained.” Photo
D shows the rod glowing from
simple 12R heating, not the
veritable inferno contained in
an arc. The light given off dur-
ing the engraving process
should be no more or less harm-
ful than that of any other in-
candescent light of similar
light value. As in any incandes-
cent light source, a con-
siderable amount of energy is
dissipated in the form of heat,

with only a small portion used
to generate visible or invisible
radiation.

| regret any confusion that
there may have been concern-

ing the above point.
Evert Fruitman W7RXV
Phoenix AZ

Please note a correction to
my article “Triple Threat,”
which appeared in your Oc-
tober issue. On page 133, line 2,
column 2 should read “leled
phono or phono”.

Ralph E. Delligatti K3CMY
Gaithersburg MD

Ham Help

I would like to know if anyone
knows of a commercially run
school which a person can at-
tend in order to learn how to ob-
tain an amateur radio license.

Carl M. Sullivan
RR 24, Box 383
Terre Haute IN 47802

| need a schematic and/or
manual for the Harris-Interdata
COPE 1035 Selectric-based ter-
minal. | will pay for photocopy

and shipping.
Jeff Duntemann WBIMQY
6208 N. Campbell Ave.
Chicago IL 60659
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The 1KD-5 fulfill

e Quality that s unmate
same high standards of eng 3 ’
2KD-5 and 2K-4. Heavy duty companents gu
troubls free, dependable performance. L% b

« Smaller znd lighter. Weighs about 27 pounds ieu .
take along on vacation trips and DXpednlons. ¢
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GOOD qumality linear to kick your signal way up, with sharp,
clear signals, the 1KD-5 will give you just about everything
you want . .. and without sacrificing quality.
GENERAL INFORMATION
The 1KD-5 is a 1208 watt PEP input {700 watt PEP nominal output) RF linear
amplifier, covering the 80, 4D, 20 ard 15 meter amateur bands. (10 meters on
units shipped outsida the U.S.)
Tube Complernent: Eimac 3-5000Z gtass envelope triode operating in a
grounded grid circuit
ALC Circuit: ALC Circuit 10 prevent overdrive from high power exciters, also
boosts average talk power
Type of Emission: €58, CW, RTTY or AM
Antenna Relay: DC relay system for hum-free operation, raquires shorting contact
to ground during transmit to key amplifier into transmit
Power Output indicator: Self-contained relative RF power meter
Tank Circuit: Pr-L plece circuit with a rotary silver plated tank coil for greatest
efficiency and maximum attenuation of unwanted harmonics.
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In'pu\ Circuits: Cathade Pi input matching circuits for maximum drive and

Power Supply: Conservative power supply with solid state rectifiers fo
long term operation.
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mobile applications. Call or write for list of models available.

Tempo 100AL10 VHF linear amplitier. Power output of 100 watts
{nom.) with onty 10 watts (nom.) in. $209.00
3K-A linear amplitier (for export and military use only) Superior quality,
extremely reliable. At least three kilowatt PEP input on SSB. . 2000
watt PEP output. $1495.00
4K-ULTRA linear amplifier (for export and military use only) For the
most demanding operation . . . SSB, CW, FSK or AM. For general
coverage operation from 3.0 to 30 MHz, but can be modified for
operation on frequencies up to 100 MHz. 100 watts drive delivers
4000 watts PEP input $3250.00

All of the above except the 2002, 3K A & 4K-ULTRA
are available at Tempo dealers throughout the U.S.

-
11240 W. Olympic Bivd,, Los Angeles, Calif. 90064 213/477-6701
931 N Euclid, Anaheim, Calif. 92801 714/772-9200
i i 816/679-3127
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William R. Stocking WOVM
1030 Weidman Road
Manchester MO 63011

As you know, other
things being equal,
the success of your
amateur radio station

depends upon the quality
of its antennas. |s your
antenna a coax-fed dipole?

Tuned Feeders
and Other Good Stuff

— who needs coax?

If so, why? Is it because it is
the easiest kind of antenna
to put up and get on the air
with? |s it because it can be
brought into the house
through one small hole? Is
it because other kinds of

“Vertical zepp” antenna for 20 meter CW.
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antennas seem compli-
cated and difficult to
understand?1

From on-the-air descrip-
tions of antennas, one gets
the impression that most
amateurs feed their anten-
nas with coax. This was not
always so. Before coax ex-
isted, amateur operators
designed and built ex-
cellent antennas using
open-wire tuned feeders.
Some antennas used no
feeders at all.

The purpose of this arti-
cle is to present some
““antenna axioms”’ along
with some basic antenna
theory and to explain how
to use these ideas to build
effective antennas that are
not fed with coax. (Coax is
used only between the
transmitter and the anten-
na tuner.) Building and ex-
perimenting with antennas
is fun and good experience.

Antenna Axioms

1. The antenna system
should be resonant at the
frequency being used.

2. The rf from the
transmitter must be effec-
tively put into the antenna.

3. “There is no sub-
stitute for height.” The
higher the antenna, the bet-
ter. The high-current part
(or parts) of the antenna
should be as high as pos-
sible.

4. Other things being
equal, full-length antennas
work better than do shorter
antennas that have been
made “‘electrically longer”
by means of ‘“loading
coils.”

5. Quarter-wavelength
vertical antennas use a
good ground or group of
quarter-wavelength radials
for the other half of the
antenna. Radials buried in
the ground are often used.
The greater the number of
radials, the better the
antenna works. At easy-to-
attain heights, vertical
antennas have a lower
angle of radiation than do
horizontal antennas. This
makes them good for DX.

6. The transmitter’s har-
monics should be pre-
vented from getting into
the antenna.

Basic Antenna Theory and
Applications

A half-wave resonant
antenna has high voltage rf
on its ends and high rf cur-
rent in its center. (See Fig.
1.) The antenna can be fed
rf voltage at one end, or it
can be fed rf current in its
center. (A half-wave anten-
na fed in its center by coax
is a current-fed antenna.)
An antenna can be voltage-
fed by bringing one end in-
to the shack and connect-
ing it to a parallel-tuned
‘“antenna tank’’ tuner



Tuned doublet antenna 66 feet either side of center.

which is link-coupled to the
transmitter. The tuner is
composed of a coil and
variable capacitor which
will tune to the frequency
of the transmitter. The
rotating plates of the
variable capacitor are con-
nected to ground. The
stator plates will be “hot”
with rf voltage, and the end
of the antenna is con-
nected to the stator plates.
One side of a neon
tube is connected to the
antenna to indicate the
presence of rf voltage
when the coil is tuned to
resonance. (See Fig. 2.) The
antenna should go out
from the shack and be
strung up as higk as pos-
sible. (The length of a reso-
nant half-wave artenna is
found by applying the for-
mula: Length in feet =

Fig. 1. Rf voltage and cur-
rent distribution of a half-
wave resonant antenna.

468/frequency in mega-
hertz.) If the antenna
length is for one of the
lower frequency amateur
bands, it can be used on its
harmonics for the higher
frequency bands. (An
antenna 132 feet long, for
use on the 3.5 MHz band,
will also work on 7 MHz, 14
MHz, 21 MHz, and 28 MHz
by tuning the antenna
tuner to these higher fre-
quencies. Plug-in coils can
be used for the various
bands.)

An antenna may be cur-
rent-fed if the center of the
antenna is brought into the
shack. In this case, the coil

RF FROM TRANSMITTER

Fig. 2. Feeding rf voltage to the end of a resonant antenna

Antenna grounding switch on tuned doublet’s feeders. The
switch is in place for use on the air.

and variable capacitor are
connected in series with
each other and in series
with the rf “center ends” of
the antenna. (See Fig. 3.)
This kind of antenna can be
conveniently used if the
shack is on the second
floor of a house. One half
of the antenna can be ver-
tical and the other half of
the antenna can slant
down and out. (Two-by-
fours, or furring strips
screwed together with a
long bamboo fishpole on
top, make a good support
for a vertical wire.) This
kind of antenna illustrates
the principle of series tun-
ing for rf current. The end-
fed antenna utilizes the
principle of parallel tuning
for rf voltage.

When an endfed anten-
na is used on its harmonics,
provision can be made for
lengthening the antenna in-

ANTENNA

(parallel-tuned coil to give rf voltage).

side the shack to make it
work better on the har-
monics.2

It is good to have your
antenna as high and in the
clear as possible. For this, a
means of feeding the rf to
the antenna through wires
is necessary. (See Axioms 2
and 3.) There are several
kinds of wire transmission
lines that can be used. The
most efficient transmission
line is the open-wire type.
(Efficient means with the
least loss per hundred feet
of line.) Next most efficient
is the transmitter-type
twinlead. After this are the
other kinds of twinlead (TV
twinlead). The least ef-
ficient transmission lines
are the small-diameter
coaxial cables such as the
RG-58/U and the RG-59/U.3

Before coax was avail-
able, zeppelin-type
(““zepp’’) tuned feeders
were often used to take the
rf from the shack to the

RF FROM
TRANSMITTER

l
Sz

ANTENNA
Fig. 3. Feeding rf current in-
to the center of a half-wave

resonant antenna (series
tuning for rf current).
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“Single-ended” antenna tank tuner for endfed (voltage)
antennas (switch for transmitter or receiver, etc.).

antenna. The ’‘zepp”
antenna consisted of a
resonant antenna that was
fed by an antenna that was
a half-wavelength long,
folded back on itself, and
fed rf current. In the case
of a dirigible or zeppelin,
the antenna was sus-
pended below the air-
ship, as in Fig. 4. When
used in an amateur radio
station, the tuned feeders
go up from the shack to the
end of the antenna. (See
Fig. 12) Electrically, the
tuned feeders are an anten-
na folded back on itself,
and one end of the tuned
feedline is connected to
one end of the antenna.
The other end of the
feedline is not connected
to anything, except, of
course, the insulators that
support it. There is no rf
radiated from the tuned
feeders because the rf field
of one feeder cancels the rf
field of the other feeder.
The length of the zepp

antenna itself should be
5% longer than 468/f(mHz)
because of “end effects.”4

The “tuned doublet” is
another type of antenna
that uses tuned feeders.5
This antenna is better
balanced than the zepp
because both ends of the
tuned feeders are con-
nected to the antenna,
each to the same length of
wire. (See Fig. 5.) The tuned
doublet can be used on
harmonics of its fundamen-
tal length. Furthermore, it
has a gain of about 1.9 dB
at right angles to the anten-
na when it is tuned to its
second harmonic. The
antenna also has some
gain, as compared to a
dipole, when it is used on
higher harmonics at angles
less than 90 degrees from
the antenna. If the station
can have only one antenna,
a tuned doublet would be
an excellent allband anten-
na. Cut for the lowest fre-
quency band to be used, it

/e-_TUNED
& FEEDERS

e

ANTENNA

Fig. 4. The original “zepp” antenna.
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would be operated on its
harmonics for the higher
frequency bands.®6 An ex-
cellent tuned doublet
antenna 66 feet either side
of 65-foot open-wire tuned
feeders was used in several
field day contests. It
worked well on 80, 40, 20,
and 15 meters. (It was not
tried on 10 meters, but
probably would have
worked there, also.7)

Antenna Tuners

A tuned feeder antenna
system requires an antenna
tuner between the trans-
mitter and the tuned
feeders.8 The most simple
antenna tuner for balanced
tuned feeders consists of a
coil tuned by a split-stator
variable capacitor, link-
coupled to the output of
the transmitter. The
feeders are connected to
the stator plates of the
variable capacitor. (See
Fig. 6.) The coil and capaci-
tor should be of such
values as may be tuned
to the transmitter’s fre-
quency. (Plug-in coils can
be used to change bands.)
This tuner works well if the
length of the antenna and
its feeders is such that the
ends of the feeders in the
shack should be fed rf
voltage. However, with
other feeder lengths,
variable capacitors must
be placed in series with the
feeders, and you have the
tuner of Fig. 7. Since tuned
feeders are of the same
length (balanced), the
series-variable capacitors
are ganged together and
tuned with one dial. (These
capacitors must be elec-
trically insulated from
each other when ganged.)
This tuner (with plug-in
coils for changing bands)
makes possible the use of
tuned feeders of practical-
ly any convenient length. A
neon tube connected to
one stator of the split-
stator variable capacitor
(or leaning against one or
both of them) helps in the
initial tune-up of the anten-
na system. A field strength

meter located not near
the antenna tuner should
be used, and the antenna
system tuned for the
greatest field strength in-
dication.

With this antenna tuner,
an swr meter connected
between the transmitter
and the antenna tuner may
show arather high swr, but,
when the field strength
meter shows the highest
reading, the swr will be the
lowest. The use of coax-fed
antennas and the limited
impedance output range of
many transmitters have
made amateurs worry
about swr, and nearly all
hams use swr meters. To
reduce the swr between
the transmitter and the
antenna tuner, a large
variable capacitor can be
added in series with the
primary coil of the tuner.9
This enables the operator
to obtain a very low swr
reading, if this is necessary
to make either him or his
transmitter happy. (See Fig.
8.) This tuner worked so
well on field days that one
of the field day operators
called it the “old reliable”
antenna tuner. (This was
even before the variable
capacitor was added in
series with the primary.) In
the “old reliable” tuner, a
two-turn coil made of
number 12 house-wiring
wire is used for the
primary. This wire is stiff
enough to hold itself in
place. The primary coil’s
diameter is larger than that
of the plug-in coils, and
these coils are plugged in
right through the primary
coil. (See Fig. 9 and
photograph.) Another
tuner has plug-in coils with

TUNED FEEDERS
*- (GO TO ANTENNA
TUNER)

Fig. 5. Centerfed tuned
doublet antenna (often in-
correctly called a “center-
fed zepp”).



a separate primary for
each secondary. This tuner
works well, but the swr is
not quite as low as with the
““old reliable’’ antenna
tuner.

This type of tuner,
especially if built with junk
box or scrounged parts, is
inexpensive but effective.
Some other tuners such
as the DenTron Super
Tuner™ ($129.50) or the
Universal Transmatch of
the ARRL Antenna Book
work well with tuned
feeder antenna systems,
but the “old reliable” tuner
does it with a lower swr.

Some amateurs may ob-
ject to having to adjust the
three dials on the antenna
tuner. In practice, after C2
and C3, on one dial, and C4
are adjusted, only C1 must
be readjusted when mov-
ing from one part of a band
to another.

The drawings and dia-
grams in Figs. 10 through
17 show the dimensions
and arrangements of a few
non-coax-fed antennas.

Many other tuned feeder
antenna systems can be
designed. Use your think-
ing and imagination. Al-
though open-wire feedline
is the best kind to use,
good quality 300-Ohm
twinlead works very well. It
can be brought into the
house under a window
without having to drill
holes.

For lightning protection,
provision should be made
for grounding the feedline
outside of the house when
the antenna is not in use.

A balanced feeder an-
tenna tuner such as the
“old reliable” will work as
the series tuner for the
“center of the antenna in
the shack” arrangement by
opening out the plates of
the split stator variable
capacitor and tuning with
the ganged series-variable
capacitors. This kind of
tuner can also be used for
voltage feeding the end of
an antenna in the shack.
Short out one of the split
stator variable capacitors

-
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length, with a variable capacitor is series with the primary
to reduce the swr between the transmitter and the tuner.

Back view of single-ended voltage-fed tuner. This shows
two coax connectors switched from the front.

and connect the antenna
to the stator plates of the
other side of the variable
capacitor. A neon tube,
one side of which is con-
nected to the antenna, will
indicate the rf voltage
when the coil is tuned to
resonance at the transmit-
ter’s frequency.

You may ask, “Why
should | go to all the
bother of building a three-
dial antenna tuner and a
tuned feeder antenna
system?” ““What does a
tuned feeder system ac-
complish that is not ac-
complished with my pres-
ent antenna?” One impor-
tant accomplishment of a
balanced tuned feeder
system is that it can be
tuned to exact resonance
at any frequency in any
band for which the antenna
is designed. For example,
the 80 meter band extends
from 3500 kHz to 4000
kHz. The resonant length
for 3500 kHz is over 133%
feet. The resonant length
for 4000 kHz is only 117

.
’
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Fig. 8(a). Using a center-
tapped coil in place of the
split stator capacitor to ob-
tain a balanced rf output.

feet. A coax-fed antenna of
one length cannot be reso-
nant at both ends of the
band. With a centerfed
doublet, using tuned
feeders, the antenna
system can be made reso-
nant in any part of the
band, thus fulfilling the re-
quirement of Antenna Ax-
iom 1.

Another important
feature of a tuned feeder
antenna system is that the
rf is effectively taken from
the transmitter to the
antenna (Antenna Axiom
2).

Another advantage of a
tuned feeder antenna
system is that the antenna
tuner effectively prevents
transmitter harmonics
from getting into the anten-
na and being radiated (Ax-
iom 6). Coax-fed dipoles,
coax-fed trap dipoles,
coax-fed parallel dipoles,
and coax-fed trap vertical
antennas all accept and

Fig. 9. Antenna coil plugged
in through the heavy wire
self-supporting primary
coil.
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”Qld reliable” antenna tuner — front view. This shows the
neon tube and the 80 and 15-10 meter coils.

Fig. 11. An in-theshack endfed antenna. Use parallel-
tuned coil with plug-in coils for each band (Fig. 2). This
will work on 80 meters and higher frequency bands on har-
monics. See reference 1 for means of lengthening the
antenna for harmonic operation.

radiate any transmitter har-
monics that are in a band
for which the antenna is
designed, and which are in
the transmitter’s output.10

Multiband operation is
effectively accomplished
with a tuned feeder anten-

designed for a lower
frequency band, is used
on harmonically-related
higher frequency bands by
tuning the feeders to the
harmonic frequencies. 11
With a good antenna
tuner, feeder length is not

ble high antennas. (Anten-
na Axiom 3).

Tuned feeders can be
used with good results to
feed vertical and ground-

[

plane antennas that are
half vertical and half
horizontal. 12 Tuned feed-
ers have worked very
well with a Hustler 4BTV

>

1321t

na system. An antenna, critical. This makes possi-

ﬂlm 1 I

Fig. 10. 33-ft. vertical and 33-ft. “slanter” coming into a
second-story shack. Series tune both for 40 meter opera-
tion (Fig. 3). For 20 meters, voltage-feed the vertical part
only (Fig. 2). For 15 meters, feed both parts in series (Fig. 3).
The antenna can also be made to work on 80 meters by us-
ing a large coil in the series tuning arrangement.

“Old reliable” antenna tuner — side view. This shows the
plug-in coil arrangement.
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Fig. 12. Endfed “zepp” antenna for 80 meters (CW). Use
balanced feeder tuner. This will work on higher frequency
bands (harmonic operation). Tune feeders to the frequen-
cies of the higher frequency bands. A centerfed antenna 66
feet on each side of center tuned feeders would be better,
if all parts of the 80 meter band are to be used (both CW
and phone).

ﬂ%.

“0Old reliable” antenna tuner — back view. The two coax
connectors and front switch are for switching the tuner
between receiver and transmitter or for switching between
two transmitters.



Another antenna tuner with primary coil which plugs in.

trap vertical antenna.

For amateurs who like to
talk (or boast) about their
low swr, the swr between
the transmitter and the
antenna tuner can be
reduced to a very low

value on all bands with
careful adjustment of the
tuner.

Tuned feeders are the
best kind to use with some
kinds of beam antennas.
For example, to use a W8)K

661 661t
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Fig. 13. 80 meter tuned doublet operated on harmonics for
the higher frequency bands. Use balanced feeder tuner.
This is the best all-around antenna for multiband use. (This
is the W8BVU/W@VM field day antenna.)
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Fig. 14. Vertical “slanter” tuned doublet for 40, 20, and 15
meters. Use balanced feeder antenna tuner. It also works
on 80 meters with the 80 meter antenna coil in the tuner.
Several "slanters” could be used and spaced radially to
make a ground-plane antenna for 40, 20, and 15 meters.
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Fig. 15. Ground-plane antenna for 20, 15, and 10 meters.
Use balanced feeder antenna tuner.
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Back view of the other antenna tuner.

flattop beam on its har-
monics, tuned feeders
must be used. Tuned
feeders make it possible to
use V-beams on several fre-
quency bands.13

If the radiating element
of a rotating beam antenna
is fed with tuned feeders, it
can be tuned to exact
resonance on the frequen-
cy being used. This will
make the antenna work
better on both the phone
and the CW frequencies.

If you want to be able to
have good QSOs on any
frequency within an ama-
teur band, if you want to
eliminate any fear of har-
monic radiation, and if you
want a larger percentage of
your calls to result in
QSOs, use an antenna tun-
er and an antenna center-
fed with tuned feeders.
You will be pleased with
the results.l

IzTENNA : {

TUNER

Fig. 16. A vertical "endfire”
bidirectional beam anten-
na for 20, 15, and 10 meters.
Use balanced feeder anten-
na tuner.
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feet into the shack.
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to go ahead and prosecute
such a case? To get them to
say: Here is an individual that
we want to take the time to
prosecute?

“There have been some in-
teresting things that we have
learned in working on this one
case. The first questions they
have asked (federal authorities)
is if there are any tapes of the
individual. It is my opinion that
although section 605 of the
Communications Act of 1934
states that the privacy provi-
sion does not apply to amateur
communications, and | have
not researched it, this distinc-
tion is invalid. There is no ra-
tional basis to hold that a com-
munication by a police officer
on aradio is private and cannot
be revealed to a third party and
that what | say via a two meter
repeater need not be held so.
Still, when you get down to the
prosecution of these cases, you
are asked if you have any tapes.
Therefore, 1 have recommend-
ed to several repeater owners
who have tape-logging systems
(or volunteers recording people
among the usership) that when
jamming starts tapes be made
and a log (written) be kept and it
all be documented. It's a lot of
work, admittedly.

“I'm presently in the process
of meeting with the FCC in
Long Beach (California) to find
out just what they will want
from the amateur to go ahead
and take these cases. However,
when you get down toit, it's go-
ing to be basically the ama-
teur’'s job. You will get a lot of
lip service, a lot of excuses, and
if you convince the FCC to pros-
ecute, then you have to con-
vince the U.S. Attorney to act.
Believe me, this takes pres-
sure. Pressure is the only thing
the U.S. Attorney knows (under-

124

stands). In our ranks, we have
such pressure. We have
amateurs who are cofrespon-
dents for all phases of the
media, including major news-
papers and television net-
works. Amateur radio has got
to learn how to make use of the
members of the service. Be-
lieve me. A phone call from a
nationally-prominent news cor-
respondent can make a world
of difference as to whether a
case is prosecuted. This is one
idea. There can be no general
rule. However, let's phrase a
few items for you to think
about.

“Let's first explore how we
can get the government to act.
Number one, you must docu-
ment what has taken place.
You must have tape recordings
of the individual and his ac-
tivities. It also must be more
than once (thereby creating a
definite pattern of behavior).

“You must have a DFing
crew. In cases of repeater jam-
ming, this task belongs to four
or five (dedicated) people.
While other groups might
assist, your central group
should be four or five people of
the type who would turnin their
own mother if need be. This is
because you have situations
where people (DFers) spend
time trying to disprove the iden-
tity of a jammer if it turns out to
be a friend. Also, you must have
security (total) within your
group, since premature an-
nouncements or leaks can ruin
such activities (prejudice
future litigation). One does not
sit down at a poker table, lay
out one’s hand to full view, and
then start betting. Handling
malicious interference is just
that. It's a question of playing
your cards just right and know-
ing when to make the right
move.

“Once you have set that

hypothesis, you can then pro-
ceed to build your case. Docu-
ment it. You must actually
document exactly how you did
your DFing. When you get into
the prosecution of such a case,
the federal authorities are go-
ing to ask this. Also, you must
be able to show that your DF
equipment is working accurate-
ly, and how you arrived at your
conclusions.

“One other thing that | would
strongly urge those into DFing
for this purpose todois keep an
accurate map of all of their
bearings, their location when
taken, the date, and the time.
This can present a pattern and
prove a case. Once you have all
this, you then have a basis to
go to the FCC and request their
help. As | said earlier, we are
currently meeting with the
Long Beach FCC office, coor-
dinating our efforts so that all
this work by amateurs will not
be wasted.

“It is my opinion that the U.S.
Attorney has been instructed
by the Attorney General that
amateur radio cases of the type
involving malicious interfer-
ence are lowest-case priorities.
| think you must face the fact
that this is what their feeling is.
They feel you are treading in an
area of First Amendment
rights. ..

“Therefore, it is important to
have some way of protecting
yourself—that is the most im-
portant thing.

“There are many other things
that can be done, but now is not
the time to go into detail. My
purpose here was to throw out
some ideas for you to consider.

“We take tests; we learn
rules; we are told that there are
certain fines for violating the
law. We are basically law-
abiding. However, there is that
small percentage of people |
prefer to call mentally
demented who say, ‘If | can't
talk, then nobody will talk,’ or
who enjoy swearing and the
jamming that prevents others
from talking. Those are my

ideas. They will be devel-
oped further. | did not become
an amateur to put up with that
stuff, and | don’t think that |
should be afraid to turn on my
radio in the car when my wife
and particularly my child is
there.”

The above was transcribed
from a tape recording made on
September 23, 1978, at the
ARRL Southwestern Division
convention in San Diego,
California. They are the
statements of a man who
cares, and very closely echo my
views. In the near future, copies
of this talk and others at the
special six-hour seminar will be
made available through the
seminar sponsors. Watch your
normal amateur media outlets
and this column for further in-
formation. Comments on Joe’s
ideas can be directed to him
through this column. LW will
continue watch on this topic
until the amateur service rids
itself of this menace to its con-
tinued existence.

THE GROWING WELL
DEPARTMENT

Thanks to William Oliver
Grieve W7WGW, | have some
interesting news concerning
two meter activity in Arizona.
First, congratulations to
W7WGW on being elected as
secretary of the Amateur Radio
Councii of Arizona. We at LW
wish him well in this position.
Oliver owns WR7AFC (147.60/
.00) and WR7AHJ (147.87/.27) in
the Phoenix area.

Now, how many repeaters
would you imagine that a state
like Arizona plays host to on
two meters? Well, uniless | have
counted wrong, the new list
shows 53 such machines, in-
cluding the first two inverted
tertiary allocations on
146.745/.145 and 146.865/.265.
Judging by this list, one should
be able to go just about any
place in Arizona these days and
have two meter communica-

Continued on page 134



Clegg is FM Headquarters!

No one else offers the wide selection of VHF FM Transceivers that
you'll find at Clegg.
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Transceivers and Hand Helds manufactured by YAESU, ICOM, WILSON, DRAKE—and at very competitive
prices. And we service them alll

Yaesu FT-625RD & FT-225RD WILSON Mark (I ICOM IC-211

Yzesu CPU-2500R

Whatever your needs in FM or Multimode Transceivers, Hand Helds, Antennas, etc.,
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ORDERS AND QUOTES: TOLL FREE 1-800-233-0250
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+” Reader Service—see page 323 125



Build a Realistic S-Meter

Ralf Beyer DI3SNW
Opferkamp 14

33 Braunschweig-Waggum
Germany

hat is the most fix-

ating item in the
ham shack when you have
tuned in a signal? The
S-meter! Do you trust it?
No!

These are hypothetical
answers to these questions,
but chances are great that
this would be the response
if someone were asked to
investigate the role of the
S-meter in many of today’s
receivers. All of us have
had our own experiences
with S-meters, but a

four major problems:

1. Many S-meters show
nearly accurate readings in
the vicinity of the S9 mark.
2. Many S-meters indicate
much higher S-values than
appropriate for signals
stronger than S9.
3. Many S-meters are in-
sensitive to signals below
S$3 or S4. (I can copy you
S4 though you are not mov-
ing the needle.”)
4. Many S-meters indicate
much lower S-values than
appropriate when SSB or
CW is received. (“Say aah
or press the key, so | can
read the meter.”’)
Correspondence with an
equipment manufacturer
showed that he was well in-

general trend can be formed about these prob-
observed centering around lems. But experience
— DIFFERENTIATOR [ N
J
= 8 = . 5
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Fig. 1. Block diagram of the S-meter circuit.
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— “you’re $9 + 40, OM!”

shows that manufacturers
are reluctant to invest in
this field because of in-
creased cost and, more im-
portant, because radio
amateurs have willingly ac-
cepted the S-meters as they
are and because they have
no opportunity to check
the calibration in most
cases. A simple method is
presented to solve the
aforementioned problems
at moderate cost. The
method described is ap-
plicable to both i-f or af
signal based S-meter cir-
cuits. However, af signal
processing was chosen for
the sake of simplicity. A
Heath SB-301 receiver was
used as the test vehicle.

-

-
__/L_ - —| FUNCTION GENERATOR l

INPUT
=

The Basic Idea

A block diagram of the
suggested S-meter circuit is
shown in Fig. 1. The af
signal of the receiver,
taken in front of the af gain
control, is the input signal
for this circuit. It is routed
to a buffer to provide isola-
tion from the receiver to
keep the characteristics of
the receiver unchanged.
The signal is then amplified
to a level which allows a
diode in the rectifier circuit
which follows to conduct
even during small ampli-
tudes of the input signal. If
the rectifier output is con-
nected to an S-meter and if
the amplifier has a high
enough gain to produce a

INCREASINGLY LESS
THAN PROPORTIONAL |

OUTPUT
]

INCREASINGLY MORE
THAN PROPORTIONAL
OoUTPUT A

|

PROPORTIONAL
10UTPUT

-
OUTPUT

Fig. 2. Possible output waveforms which may be obtained
from a simple variable function generator using a ramp

waveform as the input.



reasonable output even for
asmall signal amplitude in-
put, the circuit discussed
so far would already be
adequate to cope with
S-meter problem No. 3 (in-
adequate sensitivity for
weak signals). However, for
most receiver agc charac-
teristics, the gain of the
amplifier would be too
high now for larger input
signal amplitudes. This
would cause the S-meter to
indicate a much higher
S-value than appropriate,
presenting S-meter prob-
lem No. 2 (sensitivity too
high for strong signals).

Therefore, a so-called
function generator is
placed between the rec-
tifier and the S-meter. A
function generator is a
device which produces an
output signal that can be
any function of its input
signal. For example, a
signal of linearly increas-
ing amplitude (ramp) at the
function generator input
may be converted by the
function generator to a
signal which is propor-
tional or increasingly more
or less than proportional to
the input signal (Fig. 2).

It is obvious that prob-
lem No. 2 can be solved if a
function generator with a
degressive (increasingly
less than proportional) in-
put/foutput transfer func-
tion is placed between the
rectifier and the S-meter.
The selection of an ap-
propriate transfer function
depends, of course, on the
transfer function between
the receiver antenna input
and the rectifier output
(determined mainly by the
gain control characteris-
tics of the receiver) and on
the layout of the S-meter
scale. Both, however, can
be matched to each other
by the function generator
so that signals at the
receiver antenna terminal
which range, for example,
from S1 to S9 +60 dB are
correctly indicated by the
S-meter.

With the system described
so far, it is possible to
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Fig. 3. Schematic diagram of the S-meter circuit and power supply. CR2 is a low forward-
bias germanium diode, Siemens RL32g or equivalent. CR3 through CR6 are BAY18 diodes
or equivalent. M1 is a T mA, 100-Ohm internal resistance unit. U1 is an MC1437L dual op

amp or equivalent.

obtain an accurate indica-
tion of the signal strength
for static (key-down) sig-
nals. Keyed or modulated
signals, however, make the
needle fluctuate which
makes reading the meter
difficult (problem No. 4). A
large capacitor in the rec-
tifier circuit would help, of
course, to make the meter
needle more steady. But
the limited output power
of the amplifier, its output
impedance, the impedance
of the rectifier, and the in-
ertia of the moving coil in
the S-meter form a low-
pass filter which prevents
the needle from reaching
the same position for
CW/SSB reception as for an
identical key-down condi-
tion. And, a large capacitor
makes the S-meter similar-
ly less responsive in the
other direction, too, be-
cause the decay time cons-
tant is also increased. This
prevents the S-meter from
showing a quick dip when
comparing barefoot/linear
operation or when looking
for @ minimum in antenna
radiation pattern tests.

In order to overcome
this problem, some form of

“quickening” of the rec-
tifier output signal or the
meter needle movement is
required. This can be
achieved by feeding the
rectifier output signal into
a differentiator whose out-
put signal is then fed back
to the input of the
amplifier (Fig. 1). Now, let
us assume that a signal at
the input of the circuit
shown in Fig. 1 produces a
positive signal at the rec-
tifier output. Then an in-
creasing amplitude of the
input signal produces a
positive slope of the rec-
tifier output signal, too.
The differentiator con-
nected to the rectifier out-
put also produces a posi-
tive signal at its output
which is proportional to
the slope of the rectifier
output signal. And, be-
cause this signal is fed
back to the input of the
amplifier, the differentia-
tor output signal drives the
rectifier output signal to a
higher level, temporarily
giving the rectifier output
signal and the meter
needle the desired "extra
punch” in the right direc-
tion.

For a decreasing ampli-
tude input signal in Fig. 1,
one would expect a similar
effect which, however,
would drive the meter
needle in the opposite
direction because the dif-
ferentiator output signal is
negative for a negative
slope of the input signal
amplitude. This would can-
cel the desired effect just
achieved, so nothing
would be gained. But
because of the fast at-
tack/slow decay character-
istics of the rectifier cir-
cuit, a rising amplitude in-
put signal produces a
positive and much steeper
slope of the rectifier out-
put signal than a drop of
the input signal amplitude.
A drop in signal amplitude
produces a negative but
much shallower slope of
the rectifier output signal.
For a constant amplitude
input signal in Fig. 1, the
differentiator is inactive,
of course, and does not af-
fect the remaining part of
the circuit.

The Circuit

A schematic diagram of
the S-meter circuit is

127



BREAKPOINT

€
ouT / —— DESIRED TRANSFER
7 FUNCTION
V4 ——— APPROXIMATED
/ TRANSFER FUNC
"/ TION

EIN

MULTIPLE BREAKPOINTS

E
ouTt

D

Fig. 4. Approximation of a desired transfer function by a
function generator having a single breakpoint, Fig. 4(a),
and multiple breakpoints, Fig. 4(b).

shown in Fig. 3. A dual
operational amplifier is
used for both the buffer
and the amplifier. Both am-
plifiers are frequency com-
pensated by means of C1,
R3, C2, and C4, R7, C5,
respectively, as recom-
mended in the manufac-
turer’s data sheet. The re-
quired supply voltage of
+15 V dc is provided by
two voltage-doubling rec-
tifier circuits connected to
the 6.3 V ac filament sup-
ply of the receiver.

The af signal of the
receiver, taken from a
point preceding the vol-
ume control potentiome-
ter, is connected to the in-
put terminal of the circuit.
A shielded cable is recom-
mended for this connection.,
The buffer, U1A, which
follows provides a high in-
put impedance to the
receiver so that the af cir-
cuit of the receiver is not
affected. The buffer out-
put signal is coupled to the
amplifier, U1B. The input to
this amplifier is controlled
by trimmer potentiometer
R4. This potentiometer is

1.0

9

S-METER

(ma) BREAKPOINT
.

{ NnTIAL
SLOPE

adjusted such that a max-
imum signal amplitude of
S9 + 60 dB at the antenna
terminal of the receiver
causes the output ampli-
tude of amplifier U1B to
just reach the limits of
linear operation, ie., ap-
proximately +12 volts. Of
course, potentiometer R4
can be adjusted so that the
amplifier is driven into its
output limitation for sig-
nals greater than S9 + 40
dB or so in order to con-
tribute to the desired
degressive transfer behav-
ior of the S-meter circuit.
However, it was not found
necessary in the case of the
SB-301 receiver. The ampli-
fied af signal is then rec-
tified by the rectifier cir-
cuit which follows. A ger-
manium diode is recom-
mended for this circuit.
The rectifier output is a dc
signal which represents the
amplitude of the rf signal
at the antenna terminal of
the receiver. The function
generator which follows
modifies this signal in
order to match its slope to
the graduation of the

FINAL SLOPE
e

TRANSFER FUNCTION
OBTAINED FOR
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RIO @

R8: 41040, R9:2780
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Fig. 5. Range of transfer functions which can be obtained

with the function generator and the S-meter of Fig. 3.

Values of R10 range from zero to an indefinitely large
value and R8 and R9 adjusted for full-scale output (TmA)

at maximum input (10 volts).
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S-meter scale.

The Function Generator

Fig. 3 shows the diagram
of a simple function
generator with one so-
called “breakpoint.” The
breakpoint determines the
amplitude of the signal ap-
plied to the generator in-
put at which the input/out-
put transfer function of the
generator is switched from
an initial slope to the final
slope. Diode CR2 in Fig. 3
acts as the switch. For an
ideal switch with normally
open contacts and con-
tacts closed when a signal
of given amplitude is ap-
plied to the function gener-
ator input, the transfer
function which can be ob-
tained is shown as a broken
line in Fig. 4(a). For a given
impedance of the S-meter,
the generator transfer func-
tion would be controlled by
R8 and R9 (Fig. 3) alone up
to the breakpoint. But, when
the breakpoint is reached,
the switch is closed and
R10 is effective. The
amplitude of the generator
output signal is immediate-
ly reduced to a lower level
(which is not desired), but
the steepness of the slope
of the resulting transfer
function is also reduced,
which gives a first-order ap-
proximation of the desired
transfer function as shown
in Fig. 4(a). For a closer ap-
proximation of the desired
transfer function, more
breakpoints (switches) are
required as shown in Fig.
4(b). However, as the diode
CR2 in Fig. 3 is not an ideal
switch, and because it
becomes only gradually
conductive, the diode char-
acteristic can be used to
advantage, thereby elimi-
nating the need for multi-
ple discrete breakpoints.

Fig. 5 presents the range
of calculated transfer func-
tions which can be ob-
tained with the function
generator shown in Fig. 3.
The slope of the transfer
function depends on the
characteristics of diode

CR2, of course. The diode
shown in Fig. 3 was taken
from the junk box, but
comparable results can be
obtained with other ger-
manium-type diodes which
have a low forward bias of
Up = 200mV atlp = 0.2
mA and Up = 350 mV at
ID = 1mA.

The Differentiator

""Quickening”’ of the
S-meter is achieved by
feeding back the output of
the twofold differentiator
shown in Fig. 3 to the input
of the amplifier. The out-
put can be adjusted by
means of R12. This type of
adjustment was found to
be more convenient than
changing capacitors C7 or
C8. Furthermore, the ter-
minating resistor, R11, at
the non-inverting input of
amplifier U1B was kept
constant by this method in
order to avoid ill effects on
the remaining circuit.

As an ordinary S-meter
indicates the average cur-
rent flowing through the
meter with respect to time,
the amount of "quicken-
ing”’ is determined by the
average amplitude of the
differentiator output sig-
nal. The average amplitude
of a signal, however, is
determined by its average
deviation from zero. Posi-
tive deviations are counted
positive and negative devi-
ations are counted nega-
tive. Fig. 6 presents two
computed output func-
tions of the differentiator
shown in Fig. 3 obtained for
identical inputs and dif-
ferent values of R12. It can
be seen that a large value
of R12 increases the (posi-
tive) average amplitude of
the differentiator output
signal and thereby the
amount of “'quickening.”
Optimum “quickening” is
determined by a number of
factors such as the time
constants of the rectifier
circuit, the damping of the
S-meter, and so on. A value
of 100k Ohms for R12 was
found to be optimum when



the circuit was installed in
a Heath SB-301 receiver.
Compared to the indica-
tion of the S-meter for a
key-down signal from a
transmitter, this value of
R12 produced an almost
identical indication on the
meter when SSB (processed
and unprocessed speech)
was used and only a slight-
ly higher one for CW.

Construction

The circuit shown in Fig.
3 was built on a 65mm X
65mm (2%-inch X
2Vi-inch) Vectorboard.
Helitrim™ potentiometers
were used for all poten-
tiometers because they are
small and convenient to
adjust. All other com-
ponents are miniature size.
A socket was used for U1.
The board has four ter-
minals: ground, 6.3 V ac,
receiver af, and S-meter.
The board was mounted at
the back of the front panel
of the SB-301 receiver by
means of a mounting
bracket held by the screw
in the upper right-hand cor-
ner of the panel. A shielded
cable was used for the con-
nection between the “hot”’
end of the receiver af gain
control and the input ter-
minal of the circuit.

Alignment

A signal generator and
an attenuator are required
which can provide an un-
modulated signal on all
bands of interest within the
range of S1 through S9
+60 dB. A signal ampli-
tude of 50 microvolts at
the 50 Ohm antenna ter-
minal may be used for S9
and half the amplitude
(—6 dB) of the preceding
S-value for the next lower
S-value, i.e., 25 microvolts
for S8 and soon[1 dB = 20
- log(Vout/Vin) for the at-
tenuator]. Some signal
generators are calibrated
to produce a signal of
given amplitude if the
generator output is unter-
minated (open). Others are
calibrated for an output
terminated with 50 Ohms.

One should be sure which
type of generator is on
hand before the alignment
is started.

First, the receiver should
be checked to be in good
condition and for uniform
gain on all bands of in-
terest. With the rf gain con-
trol set to maximum gain,
agc on, mode switch set to
USB, LSB, or CW, and the
receiver tuned for max-
imum input to the S-meter
circuit, each band should
be checked to note what
signal amplitude at the
antenna terminal of the
receiver produces a given
beat note amplitude at the
af input of the S-meter cir-
cuit. For the SB-301, iden-
tical beat note amplitudes
were obtained on all bands
with an input signal varia-
tion of less than +1 dB
(£ 1/6 S-unit).

Next, the receiver should
be checked for uniform
gain in all modes. It was
noted, for example, that
for a constant signal
amplitude at the antenna
terminal of the SB-301, a
somewhat higher beat note
amplitude was obtained
when the receiver was
switched from LSB to USB.
The reason for this was a
higher signal amplitude of
the bfo crystal used in the
USB mode. A potentiome-
ter across the terminals of
this crystal was used to
reduce the bfo output
amplitude in this mode so
that a uniform receiver
gain was obtained for both
USB and LSB modes. No
separate CW filter was in-
stalled in the SB-301 which
may have a passband at-
tenuation different from
the SSB filter. And because
the USB crystal is also used
for CW in the SB-301, an
identical receiver gain was
obtained in the CW mode,
too.

Next, the function gener-
ator is aligned. This should
be done on a band on
which the receiver has an
average gain compared to
all other bands. Three
parameters of the function
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Fig. 6. Calculated response of the differentiator in Fig. 3 to
a 1-volt positive-going pulse using different values of R12.

generator transfer function
can be adjusted within
given limits (see Fig. 5): the
initial slope (primarily con-
trolled by the sum of R8
and R9), the input voltage
at which the breakpoint oc-
curs (primarily controlled
by the ratio of R8 to R9),
and the final slope
(primarily controlled by
R10). It is generally possi-
ble, therefore, to adjust the
transfer function of the
generator so that it passes
through one given point of
the desired transfer func-
tion left of the breakpoint
and through two other
given points right of the
breakpoint. At other
points, there may be a
deviation of the transfer
function which can be im-
plemented from the de-
sired one. But the trick is to
find those three reference
points of the desired
transfer function to which
the function generator can
be adjusted almost per-
fectly, while the average
deviation at all other
points is reduced to a
minimum. For the SB-301,
such points were found at
S5 (left of the breakpoint)
and S9 and S9 + 40 dB
(both right of the break-
point). By an iterative pro-
cess, R8, R9, and R10 were
adjusted so that for ap-
propriate signals at the
antenna terminal of the re-
ceiver, the S-meter showed
accurate S-readings at
these points and a max-
imum deviation of about
+2 dB (£1/3 S-unit) at all
other points. The average

deviation was less than
that and negligible for
signals below S9 + 10 dB.

Conclusions

In 1969, the S-meter cir-
cuit was installed in a
SB-301 receiver and has pro-
vided stable operation since
then. No realignment has
been necessary so far, but
annual checks of the receiv-
er are recommended. It is
helpful, therefore, to keep
a record of the S-meter
readings which can be ob-
tained with the internal
crystal calibrator of the
receiver on all bands. Any
deviation from these val-
ues which may occur later
indicates that the perfor-
mance of the receiver, the
S-meter circuit, or the
calibrator is degraded and
that there is something to
be done.

The S-meter problems
listed in the introduction
were solved satisfactorily
and the S-meter reports
became more meaningful
and objective. This is par-
ticularly useful for relative
reports, e.g., a comparison
of barefoot/linear opera-
tion or antenna checks. Ab-
solute reports may be ac-
companied by a short
statement on the antenna
used, on topographical pe-
culiarities, and on the ac-
curacy of the S-meter. But
simply spoken, it is a real
pleasure to give that low-
power or faraway station a
better and accurate report
and not to fool others with
unrealistic S9 + 20 dB
reports. ll
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Joseph W. Long WA2EJT
Chemistry Dept.

Broome Community College
Binghamton NY 13902

he Panasonic RF-2200

is a unique multiband
receiver and should be of
great interest to many
amateurs. The receiver
tunes standard broadcast
AM and FM and is general
coverage in the shortwave
spectrum from 39 to 28
MHz (more about the
shortwave frequency limits
later on).

There are several items
which make this receiver of
so much potential interest.
The first concerns the
shortwave section. The
coverage is in 6 bands,
each 4 MHz wide, which
are tuned with a linear dial
scale calibrated every 10
kHz and which can be read
to within about 3 kHz
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Wow!
A Good Portable Receiver!

— thanks, Panasonic!

Photo by Robert Hinman WA2DIZ

throughout the whole
shortwave spectrum.

There are two built-in
crystal calibrators, one at
0.5 MHz and one at 0.125
MHz, with which the dial
may be very accurately
calibrated. When cali-
brated at the appropriate
spot, any frequency
throughout its range may
be dialed up with the
volume off. Turning up the
receiver volume will bring
in the station if it can be
heard. Shades of the
R-390/51 ) Collins general-
coverage receivers!

The vfo tunes over 4
MHz, but, even with this
range, the dial is surprising-
ly linear. For example, my
RF-2200 on band SW 3
(12-16 MHz), when cali-
brated at 12 MHz, has a
dial error of no more than
10 kHz all the way up to
15.5 MHz. The 16.0 MHz
point is off by about 20
kHz.

Turning on the cali-
brators automatically
disconnects the antenna,
turns on the bfo, and
declutches the linear dial
so that there are no points
to offset. That’s just about
like it's done in my Collins
R-391.

The receiver also has an
excellent product detector
tuning meter and rf gain
control, making it great for
use within the ham bands.
Also useful are a wide/nar-
row i-f selectivity switch
(narrow is not very narrow),
separate bass and treble
controls, and a two-speed
dial.

The SW section of the
RF-2200 is very hot, and the
built-in whip antenna
brings in all manner of
signals. The receiver is
advertised as tunable from
3.9 to 28 MHz, but mine ac-
tually goes all the way
down to 3.5 MHz, with the
dial getting rather

nonlinear. It also tunes
above 28 MHz—to just
above 285 MHz.

For $140, you don't get
everything, of course, and
the receiver does have
some deficiencies which
must be mentioned. First,
there is a slow drift during
reception of CW and SSB
signals which is indepen-
dent of frequency. The in-
struction manual suggests
that the bfo be turned on 5
minutes early for “won-
derful CW and SSB re-
ception.” This suggestion is
helpful, but there remains
a slow drift even after long
periods. Since the problem
does appear to be caused
by drift in the bfo circuit, |
suspect that it could be
cured fairly easily.

Another deficiency is a
dead space in the tuning
gears. This is only dead
space; the signals do not
keep going the wrong way
when you reverse direc-



tions; they just don’t
change at all. The effect is
noticeable only on CW and
SSB. Even at low speed, the
tuning is a bit fast for CW
and SSB—a very delicate
touch is required. Other-
wise, the feel of the tuning
is really excellent and
smacks of quality.

In the higher SW bands,
the rf gain control pulls the
signals quite a bit. | actual-
ly rather like this deficien-
cy, as it can be used as a
fine tuning control.

A fourth problem is the
presence of an unusual
kind of spurious signal.
When very strong CB
signals are tuned in on
band 6 (24-28 MHz), they
can still be heard on band 5
(20-24 MHz) at the same
points on the dial. It
sounds as though there is
some sort of leakage in the
hfo chain in the front end.
This does not seem to be a
serious problem; the only
place | have noticed it is
with very strong CB signals.

A test which it occurred
to me to make just as |
write this is for mechani-
cal stability. A good rap on
the side of the set, or a two-
inch (5.08 cm)drop test will
not throw the receiver off
from zero beat. Amazing!

There are many com-
ments which are important
regarding the AM and FM
bands on the receiver. The
AM reception is excellent.
It is extremely sensitive,
and it seems much less sus-
ceptible to noise pickup
than most other receivers.
For example, in my office
at work 1 can regularly
receive WQXR from New
York City (over 100 miles
away), while other radios
from the same spot can
barely get the local
Binghamton stations
through all of the fluores-
cent light noises. This noise
immunity really amazes
me; | wish 1 could explain
it.

The dial is calibrated
every 20 kHz on the BC
band and is quite accurate;
the greatest error on my

2200 is about 10 kHz
around the middle of the
band. This is infinitely bet-
ter than the calibration on
most other transistor
radios I've seen.

The AM antenna may be
swiveled. It’s on the top of
the radio, is calibrated in
degrees, and may be used
for amateur direction-find-
ing. When I've tried it, all !
was able to prove was that
Binghamton, New York, is
somewhere in the middle
of the Atlantic.

| have saved one of the
nicest sections of the re-
ceiver for last: the FM
band. FM on this set s truly
outstanding. It is about the
hottest FM receiver l've
ever heard; it outshines my
$700 Mcintosh FM tuner in
this regard. One evening,
my girl friend and | logged
stations from Syracuse,
Utica, Scranton, and
Wilkes Barre on the built-in
whip antenna from a lo-
cation where other port-
ables can hear the local
stations and nothing more,
The 2200 has very few
spurious responses on FM,
many fewer than | have
ever seen on any other FM
portables.

The FM selectivity is
also outstanding. Bing-
hamton is blessed with two

very powerful stations on
98.1 and 99.1 MHz, vyet
WBRE in Wilkes Barre, on
98.5 MHz (about 70 moun-
tainous air miles away and
very weak), can be tuned in
easily. FM dial readings
may be estimated quite ac-
curately, using the built-in
logging scale, to about
plus/minus 0.3 MHz,

The audio in the set is of
first quality. The receiver
produces several Watts of
very clean sound. Every-
one who has heard it
agrees that it sounds unbe-
lievably good. This high-
quality audio is, of course,
somewhat wasted on the
AM and SW bands.

The receiver will play on
internal batteries (4 D cells,
included) or on 110 volts
by plugging in the line
cord. Battery life is very
long.

The packaging of the ra-
diois very nice. It has an at-
tractive but rugged plas-
tic case, the controls are
well and plainly marked,
and a momentary-on dial
light is included for night-
time spy radio listening. |
understand that an exten-
sive service manual is
available for $3.50, which
can be obtained from Pan-
asonic service centers.

| became hooked on the

set when | got to play with
one my baby brother had
purchased and was raving
about. After fiddling with
my 2200 (when they should
have been working), two of
my co-workers rushed out
to buy their own and a
third is thinking of how he
might slip one past his
wife. The 2200 disease is
very contagious!

The set should be avail-
able from dealers well
stocked in Panasonic gear.
The prices seem to range
from about $117 at 47th
Street Photo in NYC (which
is usually out of stock) to
$138, which | paid at a dis-
count store here in Bing-
hamton.

This little box is a real
jewel. It is unique in the
high quality of all three of
its bands. Its “new tech-
nology” SW circuitry and
tremendous audio make it
a set that any receiver buff,
as well as many others, will
want to own.

I would like to em-
phasize that | have noth-
ing to do with the Pana-
sonic company (I wish |
did!) and that this article is
unsolicited. The article is
just an attempt to provide
an honest report on a nice
piece of gear to people
who may be interested. B
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William P. Plyler AH6AQ
1802-A Tinker Ave.
Honolulu HI 96818

The XITEX Video Terminal

have been in RTTY for

about two years and
have decided to do
something about all the
noise in the shack caused
by the Model 15 printer. |
visited a fellow ham and
looked at his video ter-
minal and knew at once
that video was the course
to follow.

We Air Force types are
not what you would call
“rolling in the money,” so |
looked for some type of kit
to assemble. | took my
search to the usual month-
ly publications, but this
proved to be in vain, as
everything appeared to be
encoded in ASCII and we
hams must transmit in
Baudot. As my search pro-
ceeded, | still wasn’t hav-
ing very much luck, until,
one day, | spotted an
advertisement in 73.
Reading further, | was im-
pressed with the fact that
this video terminal would
interface in ASCIl and
Baudot. This video ter-
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—a quiet alternative
to your Model 15

minal is the SCT-100, by
XITEX, P.O. Box 20887,
Dallas, Texas 75220.

Not only does this 5" by
10" board speak both
ASClI and Baudot, but also
I won’t have to hock my
ham gear to be able to af-
ford it. Now whenever the
FCC decides to let hams
use ASCII, or | figure out
what computers do, 1 will
be ready.

This video board has the
capability for serial ASCII
or Baudot, full X-Y cursor
control, 128 characters in-
cluding upper and lower
case, 16 lines by 64
characters, S-100 com-
patibility, and operates on
7 V dc unregulated or 12.5
V ac at one Amp. The
SCT-100 single-card ter-
minal interfaces directly to
any computer or modem
having serial ASCII or
Baudot capability. It re-
quires only the addition of
an ASCIl keyboard and a
TV monitor or modified TV

set. It’s available in two kit
forms or prewired and
tested.

Well, | have to admit
that all this looked good to
me, but | am just a ham

and | don’t know much
about computers, key-
boards, etc. This was

solved, however, by a call
to the factory. After talking
to them a bit and asking a
few very elementary ques-
tions, | ordered a prewired
and tested unit, and now,
at last, | am on the way to
ridding myself of a lot of
noise. | ordered a keyboard
kit from a parts distributer,
so now | am into this thing
wholeheartedly.

As fate would have it,
the keyboard arrived first,
so, at once, | went off to
my local parts supplier,
purchased two chassis, and
picked up a copy of the
TVT Cookbook. | would
definitely recommend this
little book to anyone at-
tempting any video ter-
minal project. Now, | sup-

pose one can put the
keyboard and the terminal
board in the same chassis;
however, | often like to do
things the hard way.

The keyboard was a
cinch to assemble, only
taking about one hour. |
checked it out and it per-
formed okay. The messy
part is cutting the chassis
and causing small bits of
metal to fly all over the
shack. | performed a few
measurements, cut the
hole in the keyboard
chassis, and installed the
keyboard. It looked okay
except for all the scratches
that were added to the out-
side of the chassis. So
out the door | went to the
local hardware store for
some contact paper to give
the whole thing that
“wood-grain look.” After
applying this to the chassis,
it looked a lot better. | also
installed wooden wedges
to give the keyboard the
proper angle for ease in
typing . .. | don’t think this



step will improve my typ-
ing, but it looks better.

Next, | moved to the
chassis that would house
the video terminal board. |
installed a 12.5 V ac
transformer and a 5-Ohm
resistor to supply approx-
imately 8 V ac to the on-
board supply. The SCT-100
has a 5 V dc regulated one-
Amp power supply on
board, and this is enough
to power the video board
and the keyboard. How-
ever, if your keyboard re-
quires -12 V dc, you will
need to add a-12 V dc sup-
ply. | must point out that
the parts are not critical
and most can be obtained
from the average junk box.

The next move was to
tiptoe upstairs and kidnap
my daughter’s 12” TV for
modification to a video
monitor. This TV video
monitor was used on a
time-share basis until
Christmas when we pur-
chased another one for her.
1 used the guidelines from
the TVT Cookbook to
modify the TV. My only
catch was that the TV
turned out to be a hot
chassis set. This problem
was solved by using two
old TV transformers and ty-
ing their 6.3 leads together
to make an ‘el cheapo”
isolation transformer.

At last the UPS package
arrived, and it was time for
the task of tying all the
components together. First,
you should read all the in-
structions; then the same
instructions should be read
again and again. | know the
first thing one usually does
is to cast aside the instruc-
tions and proceed full
speed ahead. This may be
okay for some people, but
not me. As | have said
before, | o‘ten do things
the hard way.

Now that the instruc-
tions seemed clear, | made
all the connections that
would be required. |
planned for the future and
made the provisions for
RS-232 and a 60 mA loop.
There is one point here that

| would like to bring up.
There are some voltage
points called E3, 4, and 5.
These are used to connect
either an external 5 V dc
supply or approximately 7
V dc to the on-board
regulator, or to strap the
on-board supply to the cir-
cuit. This is not clear in the
instruction, and one can
look at the diagram to

make the connections.
Now for the moment of
truth. | hooked up the
video monitor and
powered up. This produced
a screen full of garble, so |
cycled the power switch
and the screen cleared up
and the cursor moved to
home. The instructions
make clear that if clearing
is encountered, a capacitor

change is in order.

Next | jumpered the
RS-232 in/out ports
together and plugged the
keyboard in for keyboard
checkout, first checking all
the key functions in ASCII
and then proceeding with
the Baudot checkout. The
Baudot mode had no let-
ters. After reading all the
directions, | strapped my
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keyboard for upper case
only and the Baudot func-
tioned normally.

| proceeded with the 60
mA loop checkout. This
was one point that
bothered me, as the max of
80 mA in current and
voltage of 180 V dc is also
called for in the instruc-
tions. Most loop supplies
run between 150 and 170 V
dc, and this does not
leave much margin for
relay or keyboard spikes. |
called the folks at XITEX

and discussed this situa-
tion with John McCrady.
We agreed that the circuit
should be beefed up. He
recommended a TIP-48 for
Q5 and changing D9 to at
least 1000 volts at one
Amp. | received his permis-
sion to install transistor
sockets, and then | pro-
ceeded with the modifica-
tion. After all the modifica-
tions were made to the 60
mA loop, it checked out
fine and has given me no
problems.

I next turned on the rig,
called CQ, and had my first
“video RTTY” contact. It
was very nice not to hear
the “’klunk” of the old
Model 15. | will keep the
Model 15, as | like to copy
the RTTY pix on the
weekends.

I would like to say that,
in dealing with radio sup-
pliers for the last 8 years, |
have never worked with a
nicer or more helpful com-
pany than XITEX. | wish to
thank John McCrady and

Bob Farrier for all their
assistance.

I have included some
photos of my project. One
could make the project
smaller, but | chose to have
space for maintenance and
future expansion.

The SCT-100 provides
the RTTY or microcom-
puter hobbyist with an in-
expensive video terminal.
As for the RTTY hams, it
provides the ability for
transition to ASCIH{ when it
is permitted. B

Looking West

from page 124

tion. Not that many years ago,
when | last drove across the
country, the only real “west-
ern’” activity was here in
California. Not so today. Two
meters and all FM relay sub-
bands continue to grow.
Arizona is an excellent exam-
ple of this.

LET’S LINK AGAIN
DEPARTMENT

About a year ago, LW ran a
story titled “Linking America.”
It told about Sam Davis
WA1GQY and some cross-
country repeater linking he had
spearheaded. Sam no longer re-
sides here in California, and
since his departure little has
happened along these lines. It
was fun when it was done, but it
never caught on to any great ex-
tent.

Recently | received a letter
from Wayne Day WASWDSB of
an organization known as the
Kluge Radio Network in Fort
Worth, Texas. Kluge runs

WR5ARL on 147.015/.615, a sys-
tem that serves the Dallas/Fort
Worth metroplex. Wayne de-
scribes ARL as being that
area’s first "“California Split”
system (inverted tertiary) and
the first to provide autopatch
service to that area. Further,
while the name *“Kluge' came
from the odd assortment of
equipment utilized to place the
original machine into opera-
tion, things are far better these
days. The current ARL system
boasts a 100-Watt Micor into a
DB 4 bay at 385'.

The reason we mention this
is that Kluge is interested in
picking up where ‘Linking
America” left off. They are
equipped to link via telephone
interconnect to two repeaters
at any given time. The only
prerequisite is that one be fur-
ther east and one be west. They
literally have the ability to act
as a switching point to permit
coast-to-coast repeater links.
Also, it works quite well; | have
seen many times when ARL has
linked to the WABVQP/RPT (ex-

WR6AWQ) repeater here in Los

Angeles. Having spoken with
Wayne and his “Kluge” asso-
ciates on many occasions, I'm
in a position to tell you that
they are one swell group of peo-
ple. They are interested in ex-
panding the concept of repeat-
er interlinking with any inter-
ested system in the United
States or Canada. Therefore, if
your desires go in that direc-
tion, you should contact
WASWDB at the following ad-
dress: R. Wayne Day WASWDB,
2501 Taxco Road #662, Fort
Worth TX 76116.

Systems interested in linking
directly to the west coast
should contact the Westlink
Radio Network, 12731 Rajah
Street, Sylmar CA 91342, For
those of you who are trying to
remember where they heard the
name “Westlink"” before, it is
the same group that produces
the weekly Repeater News
QSTs now heard on over 150
repeaters throughout the na-
tion. In that regard, Westlink
recently celebrated its first
birthday. As | write this,
Westlink is into its 53rd con-
secutive week and is still grow-
ing. We at 73 join with everyone
in wishing Westlink and its

creator/network director Jim
Hendershot a very happy first
anniversary.

THE WELL-SEASONED
GREETINGS DEPARTMENT

Next year, amateur radio
faces its greatest challenge, in
the form of the World Adminis-
trative Radio Conference. Will
we be here next year? Will
amateur radio exist at all in 12
months? Your guess is as good
as mine. With the unfortunate
decision by ARMA not to back
an international trade mission
to the underdeveloped nations,
we are left with but one hope.
We can only pray that this time
the ARRL has done its home-
work and that through their ef-
forts we will come through
WARC unscathed. A year from
now, | hope we don't see a one
page issue of 73 which simply
reads: “The World Has Canceled
Amateur Radio.”

Sharon and | would like to
take this opportunity to wish
each of you a Merry Christmas
or Happy Chanukah, and above
all, we would like to extend our
best wishes for a Happy New
Year. Not just for all of you, but
for the future of amateur radio
as well.

AMSAT

AMSAT-OSCAR 7 AND 8

ORBITAL DATA CALENDAR

In cooperation with AMSAT,
Skip Reymann W6PAJ expects
to have available, by the end of
November, an AMSAT-OSCAR
Orbital Predictions calendar
containing all orbits of the
AMSAT-OSCAR 7 and 8 satel-
lites for 1979.

The orbital calendar will be
available, postpaid, for $5.00
(U.S. funds) or 20 IRCs ($3.00 to
AMSAT members, and free on
request to AMSAT Life Mem-
bers). Overseas orders will be
airmailed.
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From outside the U.S., pay-
ment may be made by interna-
tional postal money order, or by
checks made out in U.S. funds,
or by U.S. currency. Send
orders to AMSAT or to: Skip
Reymann W6PAJ, PO Box 374,
San Dimas CA 91773.

Orders may also be charged
to VISA or Master Charge. (Be
sure to provide your account
number and expiration date on
your charge card.)

Important—to speed up han-
dling of your order, please in-
clude a gummed, self-ad-
dressed label.

Ham Help

I will be going portable in a
pickup and travel trailer for a
couple of years. | would like to
get in touch with other hams
who operate from RVs. | need to
learn about generators, anten-
nas that work on HF bands, and
other information for full-time
RVing.

Ronald L. Headley WD8QAZ

PO Box 18406
Cleveland Hts. OH 44118

| have a lot of toroid cores,
most of which | believe are fer-
rite. 1 would like to know if there
is a simple, unsophisticated,

easy way to ballpark their
permeability figure, u. I'd like
to do it without a lot of fancy
test gear, too. | am attempting
to put together a small QRP
linear amp for the HF band, and
it requires some broadband rf
transformers to be made out of
ferrite cores having a
permeability figure of about
900 + per core. If anyone has
any knowledge on this subject,
| would be most grateful to hear
about it.
Rick Christensen
Rt. 3, Box 630
Provo UT 84601



TEN-TEC CENTURY 21 GOES DIGITAL!

Century 21, the exciting 70-watt, 5-band CW transceiver
that surprised everyone with its super performance and low
cost, has another surprise for you. A second model with
digital readout (and a mod kit for those who would like to
convert their dial model). Both Models 570 and 574 have
the same unique circuitry that has won raves from
everyone — both have the same fine features:

*Direct Frequency Readout (Model 574: 5 red LED digits,

0.3" high, accurate to nearest 1 kHz. Model 570: marked in 5
kHz increments from 0-500 kHz, MHz markings for each band
displayed, tuning rate typically 17 kHz per tuning knob turn.

e Full Break-In ¢ Full Band Coverage on 3, 5, 7, 14, 21 MHz
Bands, 1 MHz on 28 MHz Band ¢ 70 Watts Input ¢ Total
Solid-State » Receives SSB and CW * Receiver Sensitivity 1
1V ¢ Instant Band Change, No Tune-up * Offset Receiver
Tuning ¢ 3-Position Selectivity » Adjustable Sidetone Level

¢ Linear Crystal-Mixed VFO ¢ Overload Protection ¢ Built-In
AC Power Supply * Black & Gray Styling* HWD: 6%" x 12%"
x 12", 15% lbs. « Matching Accessories

THE RECEIVER. Double-Direct-Conversion. Easy
tuning. Just select the frequency and set the audio level.
Excellent cross-modulation characteristics. Offset tuning so
you can tune either side of zero beat to reduce QRM. Front
panel control selects one of 3 selectivity curves: 2.5 kHz
for SSB reception, 1 kHz for normal CW, and 500 Hz for
when the QRM gets rough. Plus separate AF and RF
controls, headphone jack, and built-in speaker.

THE TRANSMITTER. Total solid-state. Push-pull Class
C final amplifier. Individual low-pass filters are switched
into the antenna line to reduce unwanted radiations,
minimize TVI. No tune-up needed when changing
frequencies or bands. And full break-in allows incoming
signals to be heard between transmitted characters.

Now CW is real conversation!

THE VFO. Common to receiver and transmitter.
Permeability tuned. Linear scale on model 570:
5-5.5 MHz basic frequency is crystal-mixed to the desired
frequency so bandspread and stability are the same on
all bands (crystals included for 3.5, 7, 14, 21, and
28-28.5 MHz segment of the 10 meter band).

THE POWER SUPPLY. Built ‘n, AC operated, and
regulated. Monitors current dem rd, shuts down
automatically when necessary fc: p rotection. Lighted
input current meter shows proper Drive setting.

MATCHING ACCESSORIES. Model 277 Antenna
Tuner/SWR Meter. Model 670 Electronic Keyer, 6-50
wpm, self-completing characters. Model 276 Calibrator
for markers at every 25 and 100 kHz. Model 273 Crystal
for 28.5-29 MHz. Model 1170 12 VDC Circuit Breaker
for mobile operation of models 574 and 570.

574 Century 21 Digital Transceiver $399.00
570 Century 21 Non-Digital Transceiver $299.00
277 Antenna Tuner/SWR Meter

670 Century 21 Keyer $
276 Century 21 Calibrator $ 2
273 Crystal for 28.5-29 MHz $

% 9

5.00
274 Digital Mod. Kit for Model 570 0.00
1170 DC Circuit Breaker 8.75

See both Century 21 surprises at your TEN-TEC dealer
— or write for full details.
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THE SECOND SURPRISE
OF THE CENTURY: DIGITAL




Paul Bales WA4NUE
Gregory’s Trailer Pk., Lot #12
Bristol TN 37620

hen | bought my

HW-2036, the first
thing | noticed was the
fact that you couldn’t see
what frequency you were
on at night in the car. This
disadvantage was soon
taken care of by adding a

L

Light Up Your Life

—the 2036 glows digital

digital readout. This proj-
ect has probably been
made already, but for
those who have not heard
of it, this article is for you.

The readout is a very
simple and straightforward
project. The switches that
are used to set the frequen-
cy on the radio are BCD-
type, binary-coded deci-
mal switches. This makes
the building of a digital
readout very simple. All

that is needed to build the
readout are three BCD de-
coder ICs and six seven-
segment readouts. Of
course you will need a case
to put it in, 470-Ohm resis-
tors for current limiting,
and some ribbon cable for
connections of the readout
to the radio. | used a con-
nector on the cable in
order to disconnect the
readout from the radio so |
could simply disconnect

. 9 %
W -
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-
”
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the readout and remove
the radio. This way the
readout can be left
mounted in the vehicle.
You can also mount the
readout on top of or below
the radio and leave the
readout connected all the
time.

In building the readout,
you can either use a
printed circuit board or a
breadboard-type of parts
holder. | first used the
breadboard and several
other hams have done the
same. But for a real neat
and good-looking project, |
suggest you use the printed
circuit board. The first two
digits are hard-wired to
read out only these two
digits. This is done by con-
necting 470-Ohm resistors,
one side to ground and the
other side to the associated
pins on the readouts,
which, by the way, are
common-anode-type, and
positive 5 volts to pins 3
and 14.

The ICs used are SN7447
or equivalent. These are
common-anode decoder
ICs. If you start from the
top of the BCD switch in
the radio and count down 1
through 4, this will corre-
spond to the inputs on the
ICs as follows: Pin 1 on the
IC is pin 3 on the BCD
switch, pin 2 goes to pin 2



on the switch, pin 6 of the
IC goes to pin 1 on the
switch, and pin 7 of the IC
connects to pin 4 of the
switch. The same connec-
tions are made on each of
the ICs. Connecting the ICs
to the radio gives the next
three digits. Now, on the
sixth digit, which is the
0/5-kHz readout, the switch
in the radio has its center
connection wired to
ground. So in order to
make the readout read
what is needed, run a wire
from the top connection
on the switch to one side of
five 470-Ohm resistors, and
the bottom connection to
one side of six 470-Ohm
resistors. To make one
readout read two different
numbers, four of the
segments are used to make
both digits. Strap the
resistors as shown to come
out with four single leads
to connect to the readout.
For the 5, connect the 4
leads to pins 1, 2, 8, and 10,
then connect the last
resistor to pin 11. This will
give a 5 on the readout. For
the 0, four of the pins are
already connected. Con-
nect the two remaining
resistors to pins 7 and 13.
For ease of replacing
readouts or ICs, the use of

IC sockets is very helpful.
The readouts | used were
Radio Shack part number
276-053; however, the
MAN 72 readout from
Poly Paks® will work just
fine. Now, to place the
decimal, use a 470-Ohm
resistor from ground to pin
6 of the fourth readout.
The readouts | used have a
left-hand decimal point, so
the fourth readout is used
for the proper placement
of the decimal.

The positive 5 volts is
also taken from the radio.
The 2200-Ohm resistors on
the synthesizer board
which are used to connect
the BCD switches to the
board have positive 5 volts
on the back side of each
one. This is the side op-
posite the switches. Con-
nect a wire from this point
and run it to the readout. A
switch may be installed on
the readout to turn it on
and off. In order to protect
the 5-volt supply in the
radio, install a Y2-Amp fuse
in line with the 5 volts. The
circuit draws 274 milli-
amps, so a Y2-Amp fuse is
fine. Connect all pins 3,
14, and 16 on the ICs to 5
volts and connect pin 8 of
the ICs to ground.

The layout of parts is not
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Fig. 1. Digital readout for Heath HW-2036. All resistors are
470 Ohms. ICs are Radio Shack SN7447s or equivalent.
Readouts are common-anode Radio Shack #276-053 or
equivalent(e.g., MAN 72). Connection of + 5 volts in radio
is on back side of 2200-Ohm resistor on synthesizer board.

critical, so any arrange-
ment is fine. The ribbon
cable is easily routed down
the side of the radio and

out through the opening at
the back of the radio on the
bottom. The cable can
then be connected to a

Top rear view.
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capable of operating in 100 cycle
resolution from 100 KHz to
30 MHz in all modes of
transmission and reception.
Instant frequency selection is
available with the touch of
ERTLTI

The Palomar PTR-130k.

Never before has any transceiver
approached the capabifities of the
Palomar PTR-130k!

It’s the first completely multi
functional transceiver ever made
available to the public!

The Palomar PTR-130k is a
miniaturized mobile transceiver

technology is pure space age

the price is strictly down-to-earth
Send for our full color

brochure to:

Palomar Electronics Corporation
665 Opper Street

Escondido, CA 92025
Telephone: (714) 746-2666

TECHNOLOGY AT THE SPEED OF SOUND

nnn_ nfggin

.

LT
(L | >

Fig. 2. PC board. Fig. 3. Component layout (foil side view). Strap ground

connector or to the
readout, if desired. There is
a total of 16 wires used, so
a 15-pin connector can be
used if the ground wire
from the readout is con-
nected to chassis ground
on the radio. The case |
used to mount the parts in
was a Radio Shack readout
case. It is small and easy to
mount and is large enough
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to easily mount the board
and readouts inside with
room to spare

| hope this article will be
of help to the many hams
who own one of these fine
rigs. My readout has been
in service for months now
and has given no trouble. It
is very nice to be able to
see what frequency you
are on without having to

wire with 24 gauge.

turn on the inside light of
the vehicle. | hope that no
one thinks that | stole their
idea; it was not intended, |
assure you. The project is
easy to build and takes a
very short time. | think you
will enjoy it as much as |
have enjoyed building and
using it.

Something | forgot to

1” Reader Service—see page 323

mention: You can also use
an external 5-volt regulator
instead of the 5 volts from
the radio; however, in my
opinion, this would be an
added expense and involve
more parts than necessary
for the readout to be a sim-
ple and not expensive
attachment for the
HwW-2036.1




MADISON
ELECTRONICS SUPPLY, INC.

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

NEW! EXCITING! BREAKTHROUGH!

YAESU FRG-7000
Shortwave Receiver

$655.00

The Most Exciting
Shortwave Receiver
Since the HRO!

(Call for Quotes)

| —

ANTENNAS

Model OJA-146

TWO METER AMATEUR BAND 146-148MHz

NO GROUND PLANE REQUIRED ‘

USE FIXED, MOBILE. OR PORTABLE

5d8 GAIN OVER ISOTROPIC IN MOST MOBILE
APPLICATIONS

OVERALL LENGTH: LESS THAN 64 INCHES

COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT
CASE FOR THOSE OUT-OF . TOWN TRIPS

STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND
FIXED APPLICATIONS

VSWR: LESS THAN 1211 !

PRICE $39.95 urs prepaid w
220 MHz — $37.95 450 MHz — $37.95

%2018 Ul IS }JO %, 01 -- Seuudluy Jnalewy OONIF IV TvIOIdS LV

A JINGLE BELL SPECIALS u

OMNI-J & heavy duty magnet mount complete $49.95
TRIEX W-51 FT Self Support Tower (Reg. $825.00)

Your Cost (F.0.B. Calitornia) $725.00
Tonna F9FT Antennas 144/16el $79.95
RIW 432/19el $59.95
KLITZING VHF-UHF Amplifiers

2M 10W In — 100W OUt $198.00

432 10W In — 50 W Out $198.00
BIRD 43 & Slugs. Stock, UPS Paid Call
Microwave Modules 432-28S. UPS Paid $298.00
Telrex TBSEM. In Stock $415.00
NEW Palomar Engr. Transceiver Preamp $89.50
Bencher Paddles . . . $39.95; Chrome $49.95
ETO 76 Amplifiers Stock
Lunar 6M-2M-220 In Line Preamps $49.95
Lunar 2M Amp 10-80 with Preamp. UPS Paid $189.95
Janel QSA-5 $41.95
CDE HAM-3 $129.00; HAM-X $249.00
VHF Engrs. blue line amps Stock
Cetron 5728 $27.95
Raytheon 5728 $24.95
Motorola HEP 170 $0.29 ea.
Mallory 2.5A/1000 PIV Epoxy Diode $0.19 ea.
Aerovox 1000PF/500V Feed thru $1.95
GE 6146B/8950 $7.95
Technical books: AMECO. ARRL. Sams. TAB. Rider

Radio Pub.. Callbook. Cowan. many others Cal
NEW BELDEN 9405 (2#16) (6#18) 8 wire Rotor Cable

heavy duty for long runs $0.26/f1.

8448. Std. 8-wire Rotor S0.16/1t.

9888. double shield RG8 Foam $0.39/1t.

8214. RG8 Foam $0.25/1t.

8237. RG-8 $0.21/t.

8267. RG-213 $0.25/1t.

Amphonol Silver Plate PL259 $0.59

Connectors $15.00 ea.
Connectors $25.00 ea.

TIMES 12 Foam Hardline $0.60/11
7/8" Hardline $1.50/t.

BERKTEK RG-8X. 52 ohm. KW $0.16/ft.
Consolidated HD-18 Ga. Galv. Tower. 10" Sec $29.95
Robot “Slow Scan” Now In Stock Cal
Alliance HD73 Rotor $109.95

THIS MONTH’S SPECIAL
ICOMIC-280................8395.00

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

TERMS: All prices FOB Houston. Prices subject to change without notice
All items Guaranteed. Some items subject 1o prior sale Send letterhead for
Amateur dealers price list. Texas residents add 6% tax. Please add
postage estimate

W5GJ. WSMBB. K5AAD, N5JJ. W5IMJ, AG5K. WDSEDE. K5ZD. WDSABR
WASTGU, WD5BDX, WBSAYF. K5RC. K58GB

Have A Nice Day'
OLA

+” Reader Service—see page 323

16 ELEMENTS — F9FT — 144 MHz

The ‘Tonna’ You've been
hearing about

144/146 MHz SWR 1.2:1
50 ohms Wt. 4.4 kg.
length 6.4 m. Horiz./Vert.

Horizontal aperture 2x16° (— 3 dB)
Vertical aperture 2x17°(-3 dB)

$79.95

9 Element 144-146
4 Element 144-146

MAD'SON v M35
ELECTRONICS SUPPLY, INC.

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

T

. . METFR PWR

LINEAR AMP

Wwesrwom

son moreos ol

DIGS OUT THE WEAK SIGNAL
AAND BOOSTS THE POWER !!!

Now Westcom gives you twice the advantage. .

.alow noise receiver preamplifier and an output

power amplifier, all in the same package! No modification of your transceiver is required since
it's all in one high performance, low cost unit. The low noise U310 J-FET yields 12dB gain, 2dB
NF. and the receive amp may be used independent of power amp. This unit is a natural for
QSCAR uplink or long haul weak signal TROPO work. Avallabie in 30w or 125w

* An add-on unit. no internat connections or
adjustments required to associated
equipment

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

e Diffused emitter Dballasting resistors
achieve extreme ruggedness under severe
operating conditions

¢ Withstands 20:1 VSWR wunder specified
operating conditions

* "Microstrip’ design provides high stability
and optimum performance over wide band-
width

o Factory adjusted, no tuning required

MODEL INPUT
NO. POWER
(two meter) (watts)
FM Mode
2m 15x70 515
2m 15x90 515
2m 25x125 10-25

All Mode-Linearized
2m 15x70L 215
2m 15x90L 215
2m 25x125L 525

All Mode-Linearized
with pre-amp
2m 15x908L 215
2m 25x125BL 525

MINIMUM
OUTPUT W.
(at max input)

* Mobile mounting bracket included

* RF sensmgSTIR switching, adjustable drop-
out delay (SSB/CW Mode)

* Remote keying capability

* Thermally coupled biasing

¢ Reverse Voltage protected

¢ Detachable fused power connector

* Conservatively rated with oversized heat
sink

* Compact: 4 1/8x 5 1/2x 258

. g’e:d LED indicators for monitoring DC and

* One year material and workmanship limited
warranty

-MAXIMUM
CURRENT
13.8 vDC

PRICE

70 8
90 1"
125 18

$119.95
$134.95
$164.95

70 8 $129.95
90 n $149.95
18 $179.95

90 1"
125 18

$179.95
$209.95

“Linear; AM,CW,FM, SSB,RTTY. Linear models work well with low power
transmitters of 2-3 watts to yield 30-40w output. Size: 4 1/8 x 5 1/12 x 2 5/8

If not avaliable from your local dealer, contact:

——
=

//// \\\\

'@ WesTcom

ENGINEERING w1t

1320 Grand Avenue
California 92069

San Marcos
(714) 744-0728

v” Reader Service—see page 323

CURTIS LSI’s
help you

* 8044; Keyer-On-A-Chip® (Repiaces 8043). $14.95
Apr '75 HR, Feb '76 OST, Radio Hdbk '75, Apr Hdbk ‘77-78
* 8044-3; IC,PCB,Socket,Manual. . . .... 24.95
* 8044-4; Semi-Kit................. 54.95
* 8045; Morse Keyboard-On-A-Chip IC . . . 59.95
* 8045-1; IC,PCB,FIFQ,Sockets,Manual . . 89.95

* 8045-2; Semi-Kit................ 159.95
* 8046; Instructokeyer-On-A-Chip ...... 49.95
* 8046-1; SemiKit................. 79.95

* 8047; Message Memory-On-A-ChipIC. . 39.95
* 8047-1; IC,PCB,RAM,Sockets,Manual. . 69.95
(add S1.75 on above for postage and handling)
EK-430; CMOS Keyer® (reb'760sT) ...... 124.95
IK-440A,; Instructokeyer® (ar ‘76 0s1) . . . . 224.95
*now with dash memory as standard
System 4000 Ham Computer (see Jan 78 0ST) (Write)

CurtisElectro Devices, Inc. —o—pu
@ (415) 964-3136 m
i Box 4090. Mountain View, CA 94040

JAN CRYSTALS
KEEP YOU
ON THE AIR

= CB ® General

®» CB standard Communication

® 2 meter ® |ndustry

s Scanners » Marine VHF

= Amateur Bands = Micro processor
crystals

'l BANKAMERICARD

Ty it amane CaBD

Send 10° for our latest catalog
Write or phone for more detatis
2400 Crystal Drive
Ft. Myers, Florida 33901
| all phones (813) 936.239}2
v




Hustler: '_ » _

The First Family

of mobile amateur 4
two meterantennas!

None can come close to us on the road. TH& Hustler family ! ‘
has a strong tradition of guality. Our perforfgance gives you
. everything you want including maximum ragge, improved
A\ W 92in and better SWR at resonarce. ]
g

Ours'is a lasting tradition, too. Hustler antepnas are made 5
of only the finest stainless steel and chro plated
components. So you get longer service life

Quality, Performance. Dependability. DuratF'ty. It's all in ‘

the Hustler family. . .the First Femily of twojneter mobile
amatewr antennas.*

[
.
.
¥ o
——Tes
#

S, |

U e

SPS-144

BBLT-144A

“Most mode s available in 1-1/4 meters

CGT-144

Clearly the choice of those who know quality.

15800 Commerce Park Dr. e Brookpark, Ohio 44142




High Seas Adventure
— Ham Style

James E. Seidel WAGFEI
1066 N. Westside St.
Porterville CA 93257

llCommerciaI broad-
cast stations and 40
meter harmonics literally
dominated the 20 meter
band. No stateside signals
were heard for several
days. Very little was heard
from anywhere.”

That was the comment
Jules Wenglare W6YO
made about his amateur
radio activities in the South

China Sea during his 10-.

month around-the-world
cruise. He had set sail from
Freeport in the Bahamas
five months earlier aboard
the Yankee Trader. In a few
days the ship would stop at
still another exotic port:
Singapore.

The Trader docked in
Singapore on July 18, 1977.
“There were countless
numbers of ships in the
bay,” said Jules, “making it
very difficult to get dock
space. The city looked very
beautiful from the water-
front.”

After customs clear-
ance, the passengers were
allowed to go ashore. Jules
contacted Doctor Charan
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9VINR at his dispensary,
and later went to his home.
While there, he had a
chance to get on the air for
some ham contacts.

After an eyeball QSO
with another ham, Bud
9V10l, Jules purchased a
ticket at the airport and
flew to Bangkok, Thailand,
where he met Bill
HS1AGU, and a former co-
worker from Delano, Dean
Bartelet.

During the weekend in
Bangkok, Jules went to the
coast. He said he saw many
““water scooters’ being
used. They are a very
popular sport here and
something one just
wouldn’t think people on
the other side of the world
would be doing. And the
traffic in Bangkok? It was
bedlam,” Jules mentioned,
“"with motor scooters,
bikes, rickshaws, taxis, and
wagons everywhere.”

On Sunday, Jules con-
tacted Dieter HS1ALG, an
electronics professor at
Bangkok University. At
Dieter’s apartment, they
got on the air for some
good DX. One nice chat
was with Bill W7PHO, a
well-known ham in the DX-
world from Seattle.

While Jules was here, he
learned that there is no of-
ficial licensing in Thailand.
A person interested in
becoming a ham must join
a radio club and then be
issued a call through the
club. Kam HS1WR runs the
show.

After a five-day en-
joyable stay in Bangkok,
Jules took a two-hour flight
back to Singapore. Upon
arrival, he learned that the
ship’s stay had been ex-
tended a few more days in
port. This gave him a
chance to do a little more
visiting.

Bud 9V10! and his wife,
Jan, hosted Jules for dinner
one night. Jan, whom Jules
complimented about being
an excellent cook, would
like to open a Chinese
restaurant in southern
California after Bud retires.
From the way Jules praised
her cooking, especially the
chicken wings in a special
sauce, |I'm sure her
restaurant would be a
great success.

Bud lives in a 20-story
apartment building and his
beam is about 280 feet
above ground. This sure
makes for good DXing.
Jules got some air time and

again talked to John WeUZ
back in Delano. He said the
DX was very good.

Jules went to the post of-
fice and had this to say:
“Mailing letters in
Singapore was a chore. You
always had to wait in a
long line. Boy, they weigh-
ed every letter, wrote down
the price, and then gave
you a stamp separately for
every card or letter. On
postcards, you had to stick
on an air mail sticker.
Bothe the stickers and
postage stamps had very
little glue on them. You’d
stick ‘em down and they’d
come off. They had glue
bottles all over and you’d
get glue alld over your
fingers, and, oh, what a
mess.”’

When the Trader was in
Tahiti, the ship’s radar
went out, and the replace-
ment part caught up with
the ship in Singapore. Jules
assisted in its installation.
It arrived at the proper
time.

When leaving Singapore
and sailing through the
straits, two extra crew
members had to serve as
lookouts on the bridge
because there were so
many other ships coming



and going. Half of them
didn’t have lights. “It was a
nightmare,” Jules said.
“We were thankful that the
radar was working again.”

As the Trader sailed
toward Penang, Jules said
the DX was good only in
the evening. When the ship
got closer to Penang, he
made contact with Mal
IM2MW and tried to ad-
vise him that the ship
would be in port in the
morning. The signals were
too weak, but Harry
K6MOO heard both of
them very clearly, and in-
stead of a 100-mile direct
contact, a round-trip relay
of over 15,000 miles was
made.

After the Trader an-
chored at Penang on
August 3, Jules went to the
post office. While he was
standing in line with some
of the other passengers,
this fellow came in and
asked another American if
he knew Jules. Well, Jules
was standing only a few
feet away. It was Eshee
9M2FK, whom he had
worked earlier when at sea.
They left the post office
and called Mal 9M2MW,
who met them; later, all
three went back to the
ship. They got on 40 meters
and worked several of the
local hams who were on a
net.

One of the trips Jules
took here was up the side
of Penang Mountain. As
one of the cable cars goes
up, another one comes
down. They both use the
same single tracks. About
midway up, the tracks
divide into passing tracks.
(There had better be no
mistakes here.) From the
top, Jules could see the
two bright lights aboard
the Yankee Trader, some
five miles away in the
straits.

Mal 9M2MW and his
wife, Patricia, also hosted
Jules one night for dinner.
Mal is interested in
TeletypeTM and has
several pieces of RTTY

equipment, some of which
is home brew. While he was
here, he met Chong 9M2D)|
and Tan 9M2DW.

Jules, along with some
other hams, helped in tak-
ing down Mal’s mast and
tri-band antenna. The
weather and corrosion had
attacked the connections
and the swr was getting
high. He said it was a
miracle that they got it
down in one piece, due to
the small area in the
backyard.

While here in Penang,
Jules visited the home of
Eshee 9IM2FK, who works
for the port authority. His
radio shack, located in the
back of his home, is a very
neat layout. In his portfolio
of awards and certificates,
Jules found an award from
the Northern California DX
Club.

The time had finally ar-
rived for Jules to leave
Penang. Within a few hours
after setting sail for Colom-
bo, he contacted a ham at
Clark Air Force Base in the
Philippines. He received
the satellite weather report
for the area which showed
pretty good weather. Later,
he got into Reunion Island
(FR?7) for an unusual con-
tact, and then several U.S.
stations. He also talked to
John 457)D, the manager
of the Voice of America
radio station in Sri Lanka.

For the next few days,
Jules filled several pages of
his logbook working sta-
tions all over the world. He
said he even had a perfect
contact with an American
at the embassy in Brasilia,
Brazil. He also checked in-
to the SEANET (South East
Asia Net), which, at the
time, was being run by Carl
S79R, in the Seychelles.
Also, one evening, Jules
worked about seven 4S7s; a
couple of them were at the
home of John 4S7)D.

On August 13, the Trader
pulled into Colombo, Sri
Lanka (formally Ceylon),
after sailing five days from
Malaysia. Most of the

passengers set out for
various parts of the coun-
try, but Jules had personal
guides waiting for him at
the dock. It was John
4S7)D and Shanti 4S7WP,
a radio operator aboard a
tanker out of Colombo.

Since Jules was to be the
house guest of John 457|D
for the duration of his stay
here, that’s where he went.
Jules and John had first
worked each other when
John was in Liberia back in
1965. This was the first
time they had ever met in
person and they had plenty
to talk about, having
mutual friends in the VOA.

John had invited many
of the hams over to his
home to meet Jules. About
6:00 pm, they began to ar-
rive. Jules met the follow-
ing: Fernando 4S7BC;
Senevi 4S7SW, whom Jules
had worked in the past
years and on the way over;
Vasanth 4S7VG; Ernest
4S7EA; Guru 4S7PC; and
Paddy 4S7PB.

The following are ex-
cerpts from a tape record-
ing made in John’s home
on August 14, 1977, of
some of the hams who
were visiting with Jules.
This first one, Jules said, is
Paddy 4S7PB.

“Right now we’re here
with 457 hams, and Jules
W6YO is with us. He wants
me to say a few words to
start with. May | say a very

good evening to all the
gang in the Northern and
Southern California DX
Clubs, and | wish | were
with you as | was some
time back, ten years ago —
in fact, 1967. Wish you all
the best in good propaga-
tion for the next umpteen
years. Bye-bye.”

“Good evening, my
brother hams in California.
This is Ernest 4S7EA with
Jules and my brother hams
here at 457)D’s shack. | will
say ‘(couldn’t catch the
phrase)’ to you all. Which
is, in our own lingo, ‘May
your life be long.’ That is
how we say it. It's very nice
meeting Jules and | have
had the pleasure of
meeting many W6s on
Charlie Willie. | look for-
ward to meeting you once
again, especially my friend
Jules, when he goes back
home. Bye for now. 73.”

“Hello boys, this is 457
Baker Charlie speaking. |
was very happy to work my
good friend Jules some
days ago. He’s my own age.
I'm very happy to know
that (laughter). Our rigs, as
you know, are mostly
home brew and mine is
also a home-brew one. I've
been getting quite a
number of stations with
really good signal strength.
Wish you all the best till we
possibly meet you on the
band again. Cheerio.”

(4S7SW) ‘“Hello, my

What you see is almost all of the town of Dzaoudzi,
Mayotte, French Comoros. It was here in a little 8-room
hotel where Jules operated with the call of FHPYO.

143



friends in the United
States. |’'ve been having a
nice time with Jules over
here. There are altogether
about seven hams here;
we're all having a nice
time. That’s about all from

here. I’ll pass this over to
my good friend, Victor
George.”

“Good evening, friends,
this is 4S7 Victor George
and we are having a very
fine time with old man
Jules here. | would hope to
meet many of the boys on
the air very soon. 73 and
wishing you an eyeball
from Sri Lanka. 4S7VG,
off.”

A couple of days later,
Jules was invited to the
home of Shanti 4S7WP for
a four- or five-course din-
ner that Jules said was very
delightful.

Shanti showed Jules a
VPIBM QSL card dated
1955. VP9BM is a former
call held by Jules when he
was living in Bermuda. “I
guess Shanti was my first
4S7,” Jules mentioned,
“and | was his first VP9. It
was great to see the card.”
He also had cards from
Don W6BVM and Leon
W6BYH from Delano,
Jules’s home town. On top
of that was a Delano
Amateur Radio Club cer-
tificate, #45, dated 23 of
July, 1955, for working five
of the club members.

One day, at John’s
home, Jules met Soma
4S7YL and her OM, Wick
4S7WA. They talked about
DX and she presented Jules
with an eyeball QSL card
and a kiss on the cheek.
Jules had also worked her
when she was 8Q6AC in the
Republic of Maldives.

Before Jules left Colom-
bo, John took him out of
town about 20 miles to the
Voice of America transmit-
ter site, one of several
located in different coun-
tries around the world.
Since Jules had only
recently retired from the
VOA in Delano, this was
almost like being at home.

All visits to the various
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countries and islands must,
sooner or later, come to an
end. Many hams were met

on Sri Lanka, and the
memories will always be
pleasant.

After the Trader set sail
for the Maldives, Jules got
on the air and worked
some good DX. Contacts
were made with KZ5KN,
Canal Zone, and VP2MH,
Montserrat. Another good
QSO was held with Bill

W7PHO, and later with
Father Moran INTMM, in
Nepal.

The Trader dropped an-
chor at 5:15 pm on Thurs-
day, August 25, about a
half mile off shore at Male,
Maldives, an island group
off the tip of India, and on-
ly a few degrees north of
the equator.

One of the first things
Jules did was to check
about operating amateur
radio from the island. A
customs official told him
that no radio transmissions
of any type were allowed
from the island or from a
ship in the harbor. It was
strictly prohibited. Jules
was very disappointed.

With only 48 hours here,
one might as well enjoy it,
so Jules did a little shop-
ping and sight-seeing. He
also did some more
snorkeling. He said the fish
were very beautiful, and
even got to touch some of
them. The water was so
clear one could see a hun-
dred feet away.

On the last day in port,
Jules went to the Telecom-
munications Department
to see what the re-
quirements were to get per-
mission to operate here.
Jules was ““shocked” when
Mohamed Ismail Maniku,
Director of Telecom-
munications, gave him per-
mission to operate in the
Maldives. Jules asked
Maniku if he would like to
become a ham. He said
yes. Jules said he would do
everything possible to help
him become an amateur
radio operator.

Jules asked if other hams

could operate from the
island and was told that
they could. There are no
customs or great for-
malities necessary.

Jules could have re-
ceived an 8Q call, but with
only a few hours remaining
before the ship left the
island, there wasn’t time to
wait, so he was given per-
mission to operate as
W6YO/8Q. He worked all
continents within two
hours after returning to the
ship and getting on the air.
He would have liked more
air time, but the ship was
about to sail.

For the March, 77, issue
of 73 Magazine, | wrote the
article “Pitcairn Island-an
inside look at VR6TC.” |
mailed a copy to Jules and
he received it in Tabhiti.
Before leaving the
Maldives, he gave that
copy to Maniku. I’'m sure
he read it from cover to
cover.

The ship left at 4:00 pm
and Jules worked a lot of
stations en route to the
Seychelles. He worked a
PY, 9Y4, VK, and many
Europeans, as well as many
stateside contacts.

In issue #8 of the Trader
Tales newsletter, Jules
wrote: “Good ole Uncle
Sam is at our service. Here
around the Indian Ocean,
Gl‘hams’ at Clark Air Force
Base and the Subic Bay
U.S. Navy base, both the
Philippines, and with the
U.S. Navy at Diego Garcia
in the Chagos Archipelago,
pass on to me the latest
weather data for requested
areas, gathered from
weather satellites. In the
Pacific, the Honolulu and
Guam satellite service was
even ‘phone-patched’ to
me directly from, and to,
the weather plotting sta-
tion.

“In the Indian Ocean,
this service was provided
through the generosity of
one particular amateur
radio station, WA4RQK/
VQ9. Jim, the operator
there, has been most
helpful; this is, | believe,

because we are ‘Yanks.’

“Another great service
we have all around the
world, and particularly
here in the Indian Ocean, is
the SEANET, which stands
for South East Asia Net,
with participating amateur
radio operators surround-
ing the Indian Ocean, and a
‘net control’ station which
supervises all ‘hams’
checking in, to offer any
possible assistance over
the air or to relay
telephone calls. This net
control station is being
handled by a most out-
standing and capable per-
son by the name of Carl
Reder S79R, who makes his
home in Victoria on Mahe
Island, Seychelles (our next
port of call). Carl can in-
stantly remember the ‘han-
dle’ of any one he has con-
tacted before, and there
are several dozen stations
who check in every eve-
ning.”

Six days of sailing
brought the Trader to Vic-
toria, Seychelles. Jules met
Carl and spent a great deal
of time with him going to
various places on the
island. They visited a
religious high-power short-
wave broadcast station
and Jules stated that the
300-foot towers and anten-
nas were all out in the
water — a very unusual
setup. Jules even had the
opportunity to watch some
speedboat and yacht races.
An unusual treat for an
area such as this.

Time never stands still,
so the time had come to
depart from yet another
island. After getting to sea,
Jules made contact with
Jim WA4RQK/VQ9 and
received the weather
report for their trip to
Mombasa, Kenya. He also
made contact with Ted
5Z40T, in Nairobi, whom
he hoped to visit upon ar-
rival. He talked to Ray
5Z4PR, also in Nairobi, and
was invited to stay at his
place for a visit. He even
gave Jules two phone
numbers to call when the



ship docked. Another con-
tact was with a Cape Town
ham whom he will meet
when the Trader arrives in
South Africa.

Once every 24 hours
while at sea during this
around-the-world cruise,
Jules had to take the wheel
(helm) for two hours. One
morning while doing so, he
said, “We could hear birds
chirping away. | was
wondering, gosh, we're 500
miles away from land and a
bird’s here?” Later that
morning, someone saw a
bird up in Jules’s antenna.
All of a sudden it dropped
and fell into the ocean
alongside the ship. No one
could understand what had
happened until they
looked up again and saw
one of the bird’s wings
stuck in the antenna. Jules
said, "It must have gotten
wedged in one of the cor-
ners of the wire and
fiberglass outrigger sup-
porting the antennas.”

No matter where you
might be in this world,
there is always time for be-
ing a volunteer instructor
for Novice class students.
The Yankee Trader on the
high seas is no exception.
Jules started a Novice code
class with three students,
and every afternoon at 3
o’clock he gave three-
quarters of an hour of code
practice. All of his
students, at this stage of
the trip, were very en-
thused about getting an
amateur radio operator’s
license. Jules said they
were doing pretty well.

When the Trader arrived
at Mombasa, Kenya, many
of the passengers headed
for the interior to visit
some of the preserves and
parks. Jules headed inland,
also.

When he took the bus to
Nairobi, he had hopes of
seeing 19,340-foot Mount
Kilimanjaro in Tanzania,
near the border of
Kenya. Unfortunately, the
weather didn’t cooperate;
it was overcast. The trip,
some 300 miles, was on a

narrow bumpy road. The
dust was terrible. Jules ex-
pected to see numerous
wild animals, but only a
few were actually seen.

When he arrived in
Nairobi he called Ron
5Z4RG, and later they met.
Ron took Jules out to their
coffee plantation where he
meet Philomena 5Z4PG,
Ron’s XYL. He got some air
time and had a long QSO
with a close friend, Frank
W6KPC, on 15 meters.
Jules said, “He had a very
good signal, but no other 6s
were heard.” He enjoyed a
hot bath and delightful din-
ner Phil had prepared.

The next day, in
downtown Nairobi, Jules
met Ted 5Z40T, and they
had a very nice chat. While
here in town, he said he
walked so much just sight-
seeing that his feet
became sore and swollen.
He also took a four- to five-
hour tour of a wild game
preserve 20 miles from
town. He left that night for
the return trip to Mombasa
and it rained most of the
way back.

Jules had purchased an
antique brass washbasin
(he called it a spittoon) as a
souvenir and was carrying
it when the following oc-
curred about a block from
the gate to the docks:

”A fellow came up from
behind me and grabbed for
my wristwatch. With both
hands, he pulled down, but
I didn’t have an expanding
band and it wouldn’t come
loose. | gripped it and held
on when it slipped to my
hand. He pulled me over
and | fell to the road, tore
my trousers, and got a
bruise on my knee. It
scratched my wrist, too,
from the sharp wristband. |
swung at him with the spit-
toon, but | missed him. I’d
liked to have dented his
head with it. He ran across
the street. Luckily, | got
away without getting
beaten up or having my
wallet or camera stolen.”

Jules reported the inci-
dent, but that’s about all

This is Cape Agulhas, southernmost tip of Africa. The
unusual feature is in the whitecap water seen between the
rocks. It is the dividing point for the Indian Ocean on the
left and the Atlantic Ocean on the right.. .

that could be done. It was
quite an experience, ex-
pecially when you’re about
to leave the country and
head for another port.

Two days out of Mom-
basa, the passengers were
treated to what you might
call ‘‘porpoises on
parade.” It was a spec-
tacular display of por-
poises, mostly in front of
the ship. There were hun-
dreds of them leaping in
and out of the water in
their acrobatic swimming
and playful jumps.

Since the Trader arrived
at Mutsamudu, Anjouan
Island, Independent Com-
oros, in the evening, Jules
decided to stay on board.
The following day he took
a bus tour of the island and
saw many of the plants
from which perfume is
made. He even took a tour
of a perfume factory where
flowers are processed and
a liquid is extracted from
them. From this liquid, a
perfume is made. “The
tour,” Jules said, ‘‘was
quite enjoyable.” That
evening the ship set sail for
an overnight trip to
Mayotte Island, French
Isles de Comoros.

When Jules was in
Miami, he had asked the
captain about stopping at
the Comoros since it wasn’t

a scheduled stop. The cap-
tain said he was agreeable
and would like to. In issue
#9 of the Trader Tales, Jules
wrote another short piece
titled, “Perfume Islands At-
tract Ham Operator.”

““The Comoro Islands
were first called the Per-
fume Islands, for they at-
tracted perfume mer-
chants to buy the strong-
scented oil extracted from
the vylang-ylang tree
flowers.

“Today, the islands have
another attraction to the
hams around the world: a
rare island country. This in-
spired me to operate my
radio equipment ashore in
a small hotel overlooking
the bay at Dzaoudzi,
Mayotte. On September 26
and 27, in the wee hours of
morning, during fair condi-
tions, in less than five
hours, | made 318 contacts,
mostly with stateside sta-
tions. Many thanks from
myself, and I'm sure from
the lucky ones who made a
QSO, to Yvon Seguineay
for issuing me the license
and call FHQYO, Al Fox, an
American visiting Mayotte
who helped in the opera-
tion, and especially Cap-
tain Paul Maskell, skipper
of the Yankee Trader, for
stopping here.”

Long before the Trader

145



Mac ZS1LK and Jules W6YO beside the Yankee Trader, docked in Cape Town, South
Africa. Mac is one of many hams Jules met while here in this very beautiful country.

arrived at Mayotte, Jules
had contacted Al
VP2LOX/MM1 by radio and
talked to him about getting
a license to operate from
the island. When the ship
docked, Al was there to
meet him. He had received
the call of FHOFX for
himself and FHQYO for
Jules. They were all set for
an amateur radio DXpedi-
tion.

After a stop to see Al’s
yacht and meet his XYL,
Eva, they headed for the
only local hotel (8-room)
and started getting things
ready for the special opera-
tion. They obtained a lad-
der to get up on the roof
and dipoles for both 15 and
20 meters were installed.
The low ends were tied to a
rock down on the beach.
Everything was set up out
on the balcony.

The first QSO on 20 SSB
at 1200 UTC (3:00 PM local
time) as FHQYO, Mayotte,
Comoro Islands, was
W3NX, 5 X 7 both ways,
followed by YBQAAU,
W3LMA, and then W3KT.
The first hour produced
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nearly 60 QSOs. Jules said
he worked into Central
America very well, but on-
ly picked up one station in
Australia. It was Merv
VK4MW, whom he had met
several months earlier dur-
ing a visit to that country.
Most of the QSOs as
FHOYO were on 20 meters;
a total of 228 contacts
were made.

Operation on 15 meters
was with the call of FHQFX.
There were 90 contacts
made here before the band
folded. Jules stated that
most of the stateside con-
tacts were from the 3rd,
4th, and 5th districts. He
missed “Worked All Con-
tinents” by one: the one
closest to his location —
South Africa.

"1 was working split,
transmitting with an FT-101
down on 14.195 and tuning
with the Atlas around 200
to 220. Later in the
evening,” Jules stated, I
was tuning above 275, still
transmitting on 195.

| even worked a station
running 1 Watt, W8OK got
me to stand by for him. The

station was WBILC. It was
something. He was 3 X 2.

“Most of the reports we
were giving were 5 X 7. We
received some 20 over S9
reports, with 20 meters be-
ing much better in signal
reports than 15.”

| personally don’t know
if any other hams have
gone to Mayotte and
operated, but from the ap-
pearance and success of
what Jules did, this sounds
like an excellent spot for
an extended DXpedition.
The Trader was here for
less than 24 hours and they
did pretty well with what
time was available, thanks
to Yvon FH8CY, Director of
Telecommunications, who
was responsible for issuing
the calls.

After leaving the island,
the Trader sailed toward
the Juan de Nova lIsland
group in the Mozambique
Channel. From there, they
turned and headed for
Tulear, Madagascar. When
the ship arrived, Jules went
into town but didn’t do too
much. The next day, of-
ficials restricted everyone

to the ship, so the follow-
ing day they shoved off for
Cape Town, South Africa.

At this point in the trip,
Jules mentioned that the
three Novice students he
had were doing pretty
well —about 5 wpm on the
code. They would be ready
for their tests by the time
the Trader reached South
America.

The bands were very
good here at sea. He had a
QSO with Bill ZS1ER,
whom he had contacted on
other occasions. Jules
planned on visiting Bill
when the ship arrived in
Cape Town.

Another contact was
with a ham at 37,000 feet.
It was Fred W7UKG/AM3
aboard a 747 en route from
Seattle to Tokyo. He was
somewhere between Alas-
ka and Siberia. It was a
good, long QSO.

“Oh, it was a beautiful
sight,” Jules said, “coming
in to see Table Top Moun-
tain, Lion’s Head, Signal
Hill, and the terrific skyline
of Cape Town. The large
buildings could be seen for
miles and miles. It is just a
tremendous-looking city.
The harbor reminds you of
Rio de Janeiro; kind of a
round horseshoe bay. Fan-
tastic! There were dozens
of cranes about 200 feet
high, and large tanker
ships. You couldn’t count
them all. It was nice to get
in.”

It was Sunday morning,
October 9, when the Trader
moved up to a pier near the
yacht club in Cape Town.
“Believe it or not,” Jules
said, “on the dock was Bill
ZS1ER. He was the first one
to shake hands with me
before we even had the
gangplank down.”

Bill, along with his XYL
and two boys, took Jules
down the coast to the Cape
of Good Hope and Cape
Agulhas, southernmost tip
of Africa, for a nice view of
the country. They had a
really nice day and even
drove to a hill and saw all
the night lights of Cape



Town. On another day, Bill
and his family took Jules
up the coast for an all-day
trip where he met Mac
ZS1LK and family. Jules
stayed at Mac’s home and
they got in a little air time.
Mac is quite active on 2
meters as well as the HF
bands.

Jules said Mac has a lit-
tle two-year-old son, Jamie,
who really took to him. He
said, “We really made
friends—the cutest little
fellow you ever wanted to
see.”

Mac took Jules to the
vacht club, where a lot of
people asked him a
number of questions since
he was from the U.S. While
they were there, “The first
leg of the around-the-world
yacht race from England
came in,”” Jules com-
mented. “There were some
beautiful yachts.”

Jules also met Dick
W60Z, the radio operator
off a large freighter from

New Orleans. Later, Jules
took him aboard the Trader
for a visit. They even had
breakfast aboard Dick’s
ship one morning.

Another ham Jules met
was Danie Z51X. He went
to his home which was
right on the beach. A very
picturesque location.
Danie does a lot of ex-
perimenting with ham
equipment. His XYL was
about to get her ham
license.

The word apparently got
out about Jules being in
Cape Town, and a lot of
operators wanted to meet
him personally. "I met
quite a few hams. They
always seemed to be com-
ing around. There was,”
Jules commented, ““a con-
tinuous stream of them.”

Jules was impressed with
the modern buildings in the
city. He mentioned that
they have modern free-
ways and overpasses. The
train station is as beautiful

and more modern than
Jules had seen in the states.
This is a very progressive
city. The people were very
polite and courteous. The
shops had a very good
selection of souvenirs.
Jules even had a T-bone
steak at the Town House,
the first since leaving the
states back in February.
The dinner was a little over
$4.00.

“The hams here were
sure nice,” Jules said, “par-
ticularly Mac ZS1LK and
Bill ZS1ER.” Mac came to
see Jules off at 11 o’clock
on October 21. They had
some coffee out on the
deck while having their
final eyeball QSO. Mac
was one of the last to leave
the Trader before she set
sail for St. Helena.

It was some 1,700 miles
to Jamestown, St. Helena,
from Cape Town, South
Africa. Before the Trader
arrived, she had sailed
some 25,143 miles in this

10-month around-the-
world cruise. For Jules
Wenglare W6YQO, it would
be another adventure in
yet another country. It
would also be a location
for another DXpedition for
Jules as ZD7YO.

In three parts, | have
covered eight months of
travel with Jules aboard
the Yankee Trader on the
high seas and the ports of
call visited. In part 1V, the
Trader will sail another
5000 miles and stop at
another dozen locations.
Jules will meet and par-
ticipate with other hams in
celebrating 40 years as a
ham for Vic PY7AN in
Recife, Brazil.

On the island of Car-
riacou, Jules eats part of an
apple. Within a few
minutes his mouth and
throat began to burn. He
later learns that it was
poisonous. In fact, the tox-
ic apple has been fatal to
small children.l

New Products |
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side-by-side on a small, 2-1/8" x
5" x 1-1/8"" base of satin chrome
with a black plastic top. The big
difference between the QUIK-
KEY and conventional keyer
paddles is that it is manipu-
lated by downward pressure, as
with a straight key, instead of
by horizontal pressure.

One of the probiems ['ve
always had with keyer paddles
is that the way | bang away
while sending, the paddle
skates about on the operating
desk. Short of screwing the
paddle down solidly as | do with
a straight key, | simply haven't
been able to keep one in the
same spot without holding it
down with my other hand. To
my delight, the QUIK-KEY has
eliminated that problem. The
combination of the weighted
base and downward pressure
when manipulating the keying
levers makes for very stable
operation. Even with the way 1
thump it about, the QUIK-KEY
stays in place.

Another impressive feature
of the QUIK-KEY is its physical
appearance. Quality materials
and precision machining make

for smooth operation and good
looks. Personalizing each pad-
dle with the operator’s call is a
nice, attractive touch.

The QUIK-KEY is connected
the same as other paddles and
works with any keyer, including
iambic ones. If you've been us-
ing a bug or conventional keyer
paddle, you may find that it
takes a while to get used to us-
ing the QUIK-KEY because of
the vertical movement of the
keying levers. Once you do
make the transition, though,
you'll undoubtedly be im-
pressed by its operation. And if
you go directly from using a
straight key to the QUIK-KEY,
chances are you'll wonder why
you didn't switch sooner. Ten-
sion and finger spacing are ad-
justable.

Of course, some operating
surfaces will provide better
adhesion than others, but in us-
ing the QUIK-KEY on a variety
of surfaces it was always much
more stable than either of my
conventional keyer paddles,
mostly by the proverbial coun-
try mile.

The QUIK-KEY may be
ordered direct for $39.95 plus
$2 postage. QUIK-KEY, PO Box
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The new 8046 28-pin CMOS IC from Curtis.

73, Katonah NY 10536. Reader
Service number Q6.

Morgan W. Godwin W4WFL

Peterborough NH

SINGLE IC SPEAKS
RANDOM MORSE
Using the new Curtis 8046
28-pin CMOS QSLI (Quite Large
Scale Integration) IC, you can
construct a random Morse
code practice generator with
features similar to the popular
1K-440A Instructokeyer.
The 8047 requires one exter-
nal 256 x 4 ROM (Read Only
Memory) and an 8043- or

8044-based keyer to provide
completely random Morse
characters for speed improve-
ment practice from 6 to 50
wpm. Output is either alphabet-
only (Novice practice) or
alphanumeric with punctua-
tion. A typical sequence might
look like this: "'Q, TSA LVT-
BEVYL Z/A EE 73D.”

Variable extended spacing
between letters and letter
groups is also provided for slow
speed study (characters at 13
wpm, words at 6 wpm, for ex-

Continued on page 158
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Whither Microcomputers?

Charlene Babb Knadle WB2HJD
316 Vanderbilt Parkway
Dix Hills NY 11746

omputers are definite-

ly the wave of the
future. So says Hans
Napfel WB2ZZB, who
should know. Not only
does he work with them at
Fairchild, where he over-
sees 28 people, most of
whom are engineers, but he
also has been studying
them since the early 60s at
home, through all stages of
their development. And he
knows what applications
are planned for them in the
foreseeable future. No
one, he says, can be unaf-
fected by computers. They
are a part of everyone’s
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—a pro looks ahead

life, and this will be in-
creasingly true.

Hans designed and built
a small “dedicated” com-
puter (one restricted to per-
forming certain functions)
in 1973. It was built with
the best components
available at the time—
resistors, transistors,
capacitors, and some in-
tegrated circuits—and had
no microprocessor (a group
of integrated circuits
formed into a single com-
ponent). But most amateur
computing did not really
begin until more than a
year later, when 8008s —the
first microprocessing
chips—appeared on the
market. Now amateur com-
puting is a rapidly-growing
hobby, one which Hans
nevertheless believes is
still in its infancy. (The fact
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A commercial microprocessor. This type of simple com-
puter will soon monitor the condition of your car.
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that the ""Personal Com-
puting ‘77 Trade Fair” at
Atlanta drew 140 ex-
hibitors and more than
5,000 people on its first day
bears this out.)

The personal computer
is industry’s answer to the
general demand for in-
volvement with com-
puters. It is diminutive in
size, can read from
already-prepared tapes to
carry out a program, or the
operator can write in his or
her own programs.

Technical people will
find computers extremely
useful as a tool, Hans
believes. Indeed, it was
Hans’s technical needs as a
radio amateur that created
his interest in computers

and caused him to begin
working with them. "Now,”
Hans says, “my computer
runs my radio station.” Not
the limited-function com-
puter of 1973, but a second
model, built in 1975, which
Hans affectionately calls
“The Blue Max.” It is a
general computer, pro-
grammable for many
things. The Blue Max
(which is named for its at-
tractive azure front panel)
takes up less than a square
foot of space (quite a con-
trast from the behemoths
of the sixties, which were
also awkward to use). Max
can provide automatic-
repeat CW when Hans
wants to run a test. It
makes contact with a

Inside "The Blue Max.”



The uncompleted new computer, containing $2000 worth
of modified commerical boards.

friend on schedule, with or
without Hans’s presence,
and records the Morse
code answer received,
which it prints, in words,
either on the attachable
television screen or by
radioteletype, or both, as
Hans has instructed. It
prints the received
message at exactly the
same speed as the sender
gives it.

Hans’s computer is
helpful to him in other
ways with amateur radio. It
keeps track of his QSLs for
him so that he does not
have to wonder whether
the contact he’s just made
should be asked for one. (A
bulging QSL file shows
why this is helpfull) It
keeps track of call-letter
changes. And it can be
asked to print out all the
“Charlies,” all the W5s, or
whatever.

Indeed, with a capability
of handling 200,000 full in-
structions (not bits) per sec-
ond (yes, that's per
second), Hans’s computer
can be asked to remember
anything. Hans uses it dur-
ing contests to keep his log
and to eliminate duplica-
tions in the log. "It is
also useful for field days,”

he says, “to keep you
from repeating stations
worked.”

Hans also recommends
computers as a good way
to practice Morse code.
For not only does the com-
puter send perfect code
every time, at whatever
speed you desire, but it
also can show you the dots
and dashes on screen
simultaneously, thus giving
you the benefit of involv-
ing two senses instead of
just one. And it can be pro-
grammed to increase the
speed gradually, if you
wish.

There are other in-
teresting computer ap-
plications for the radio
amateur. For instance, the
moonbouncer will find it
“indispensable,’”” Hans
says, to keep the antenna
positioned at the moon.
When a ham with a
parabolic dish is not at
home, a computer can
sense the weather and
wind and rotate the dish
for the least amount of
wind resistance.

Hans and three of his
friends are working on an
even better computer than
The Blue Max. It, too, is
homemade, but is com-

Hans’s computer terminal Model 33 ASR punches out a
taped program.

posed of commercial
boards that the four men
have modified. (For Max,
Hans designed even the
routine things.) Hans and
his friends are taking care
to program their com-
puters the same way and
with the same language
(they have settled on
“super BASIC”), so that
they can exchange pro-
grams and communicate
with each other effective-
ly. The computers can use
audio cassettes as well as
paper tape. Punch cards,
Hans says, are almost ob-
solete in personal com-
puting. (In addition to
paper tape and punch
cards, Hans’s computer
can work from a “floppy
disk,” with the addition of
a floppy bit memory unit.
This attachment records in-
formation on a flexible
record called a “floppy
disk,” and thus gives Hans
quick access to what is
now peripheral-memory
material, freeing space in
the computer’s central
memory. These disks, too,
are transferable—easily
mailed.)

When this system is com-
plete, Hans says, it will not
only run his radio station,
but his whole house as
well. Already, Max orga-

nizes important dates for
him. It tells him when to
pay certain bills; it will
monitor the water
temperature and control
the pump and filter of his
in-ground backyard pool; it
tells him when to send
birthday and anniversary
cards and when to buy
gifts. How does it do this?
Not by waiting for Hans to
call up its memory. When
Hans looks into his
conveniently-located ham
room each morning, there
is the day’s message right
on the screen—blinking to
get his attention.

A computer can handle
anything to do with
numbers,” Hans says. ’Us-
ing it unclutters your
memory and makes life
easier.” Indeed. If Hans
should be late for a class or
fail to acknowledge an oc-
casion, it will not be
because he was not in-
formed! Max lets him know
the flagging date —the day
it is necessary to know —if
an event is coming up. And
Hans can call for a review
of the coming month, if he
so desires.

The computer is also
useful as a telephone direc-
tory. It may take a few
hours to prepare the pro-
gram, but to update it later
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As Hans taps out instructions, they appear on the screen at the top of the rack.
Simultaneously, the Teletype™ machine on the left makes a printout.

will only take seconds. And
you can get the number by
first name only, last name
only, or even by call let-
ters.

Having a computer in
the home can be beneficial
to non-hams, too. Hans’s
twelve-year-old daughter,
Claudia, uses it for games,
for educational math
workouts, and to make
musical programs. She will
soon have a remote ter-
minal in her room. There is
already a remote unit in
the kitchen, where Hans’s
wife, Lisa, bones up on her
French.

But the computer can do
more. It can adjust the
thermostat in the house,
for instance. It could even
be made to do this “in-
telligently,” by monitoring
the outside and inside
temperatures and ‘‘de-
ciding” how to adjust the
inside accordingly. This
could be important when
one is away, especially in
winter when pipes could
freeze, but when an Indian
summer could allow a
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lower-than-usual inside
temperature. The com-
puter could also be made
to turn lights on and off,
water plants, feed the dog,
play music, and control air
conditioning.

The family car will not
be unaffected by com-
puters. “In the next two
years,” Hans says, ‘‘cars
will have computers to
control gas mileage (by
noting speed vs. vacuum
vs. temperature and keep-
ing the car running at max-
imum efficiency by op-
timizing the fuel mixture)
and to monitor the condi-
tion of the car (letting you
know if a light is not work-
ing, for instance). In fact, a
few cars even have com-
puters now.” Signals to the
driver will be shown on one
light-emitting-diode dis-
play, not by means of six or
eight meters as we now
often see in a car. A
computer-controlled warn-
ing system will sound a
buzzer to alert a speeding
or sleeping driver (erratic
wheel movements will in-

dicate that the car has left
the pavement).

Computers will even-
tually revolutionize gro-
cery shopping. One could
make selections at home,
visually (even comparing
prices from store to store,
right at your own kitchen
terminal), and then go to
the store to pick up the
waiting order. Or it could
be delivered to your door.
Food, by this system, could
be dispensed directly from
warehouses. And com-
puters (microprocessors)
already control microwave
ovens and teaching ma-
chines.

But computers will
never make it big in the
classroom, Hans feels,
because "‘teachers are too
threatened by machines.
Machines are potentially
authority-shattering. What
if something goes wrong
that the teacher can’t fix?’
Still, Hans feels that com-
puters could be used by
schools successfully as
tutors for drill and routine
work, if they are housed in

«9

a separate room overseen
by a competent technician.
"“But they will never
replace teachers,” he says.

For handicapped peo-
ple, they will be especially
important, Hans says,
becoming the ears of deaf
people and eyes of the
blind. Already, speaking
computers like the one
owned by Pete Motyl
K1PXE can be purchased.
And in the health field,
they are already indispens-
able, but will become more
$O.

“And by 1985 or 1990,
every house will have its
own minicomputer,” Hans
says. It will be used as an
“intelligent’” security
system (those who live in
each house will not set off
the alarm), as a telephone
answering service and
directory (indeed, all forms
of paper directories may
soon be obsolete), as well
as for energy management,
bookkeeping, scheduling,
providing educational
drill, and playing games.

“What about using them
to communicate with outer
space?’’ | asked Hans.

His eyes twinkled at the
unexpected thought.

“They would be essen-
tial in a space colony,” he
answered, ‘“to monitor the
station’s life-support
system and relative posi-
tions, and to keep track of
supplies. But to com-
municate with other in-
telligences in outer space?
Let me put it this way: I'm a
hardware realist.”

For Hans, that’s not a
limitation. ““l keep up with
what’s being discovered,”
he says, “and | just take it
one step further. That's
what makes the dif-
ference.” In fact, Hans ad-
vances the state of com-
puter art through his hob-
by, then takes his
knowledge to the job,
where he educates others.

In a pursuit requiring
perseverance and thor-
oughness, Hans’s phi-
losophy is clearly the one
that works.l
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SSTV Meets SWTPC: Part 2

Clayton W. Abrams K6AEP
1758 Comstock Lane
San Jose CA 95124

In the first part of my
article, | acquainted you
with the hardware and the
basic concepts. Now, let’s
discuss the software.

The software was the
most complex part of the
project, but the most fun. |
think the most important
point | should make is that
the software is a replace-
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ment for hardware logic.
The use of software is more
repeatable and reliable
than hardware logic.
Another point is that the
timings are very critical. If
you try to execute this pro-
gram on another 6800 sys-
tem without a 1.7971-MHz
clock crystal, changes will
have to be made. | will
identify the memory loca-
tions which will have to be
altered. If the clock is
much slower than the
SWTPC, the program may

not work.

The programming was
written with a top-down ap-
proach, with the extensive
use of subroutine calls (JSR
and BSR). The frequent use
of up to 4 nested subrou-
tines was used. This
makes the program easier
to write, debug, and
change. Additionally, self-
modifying code was used.
If you plan to install this
program on PROM, don’'t—
unless you plan to execute
it elsewhere in RAM mem-

EEEREEE X LXK AR E LR E R E L

—micro-enhanced pictures

ory. Self-modifying code
means that as the program
executes, it changes itself.
This type of code is dif-
ficult to debug, but the end
result is that a program can
be written to run in less
memory. All subroutines
using self-modifying code
restore themselves upon
completion. So don’t hit
reset in the middle of an
operation unless you are
willing to reload the pro-
gram.

Another concept used is
to call certain routines fre-
quently. This also makes
sense and saves memory. A
typical routine called fre-
quently is DEL2 which is a
program delay which is
used to transmit pixels. A
few large blocks of
memory were left free for
expansion. Fig. 1 shows
how memory is organized.
Locations below address
101 were left free because
of the direct addressing
capability of the 6800. This
could be very useful in
future enhancements.

I will discuss each of
these routines on an in-
dividual basis, and explain
how the algorithms work.
But first, a few basic con-
cepts should be discussed.
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Fig. 1. SSTV program
memory map.

Programming Concepts

The most important con-
cept to understand is the
programming format of the
analog interface. Fig. 2
shows the bit structure of
the PIA ports, and which
bits are used to control
various functions. As you
can see from the format,
the program will only func-
tion properly with the hard-
ware connected to correct
PIA bits as shown in Fig. 2.
The other concept which
must be understood is the
format of the pixels in
memory. These concepts
are used throughout the
subroutine descriptions
and must be understood to
code the program in
another language.

— T
PIXEL IN MEMORY F | B {

SINGLE BYTE HIGH Low

ORDER ORDER

Subroutine Descriptions

The following is a
description of each major
subroutine used. The
routines will be referred to
by their program label.

Test

This routine is by far the
easiest to understand. This
routine can be used by
entering an analog input in-
to the special analog card.
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If you apply O volts and hit
a number key on the com-
puter keyboard, a zero
should appear on the TV
screen. Also, an SSTV fre-
quency of 1500 Hz should
be generated. If 4.9 volts is
applied to the card, an F
will appear on the TV
screen, and a 2300 Hz fre-
quency will be generated
when a number key is
pressed. If a nonnumeric
key is pressed, the program
will return to the monitor.
The flowchart for this
routine is shown in Fig. 3.

PPRIN

This routine prints an
ASCI! character picture of
the pixels in computer
memory. The program is
written for the SWTPC
PR-40 printer. This printer
has only 40 