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Before you buy an amplifier

Before you invest your hard earned money in a linear
amplifier, consider what’s inside. That’s where the dif-
ference in quality is obvious. No lightweight, cheaply
built components...In Henry amplifiers you will find
only the best quality, heavy duty components. We build
our amplifiers to perform at peak level month after
month, year after year. Both the 2KD-5 and the 2K-4A
will operate full legal power continuous duty on all
modes. We offer the amateur the linear amplifier that
we would want in our own stations.

At Henry Radio we know how to build only one kind

of amplifier...the best!

2K-4A

Never has a linear
amplifier racked
up so many hours
of dependable
operation for
amateurs world-
wide . . operating
at full legal power
hour after hour
under every
type of condition
imaginable. Be-
cause the 2K-4A s
built with the very
best, heavy duty
components a-
vailable, it canloat
along at full legal
power . It offers engineering and features second
to no other linear on the market. The 2K-4A will
put your signal on the air with greater strength
and clarity than you ever dreamed possible
Operates on all amateur bands, 80 thru 15
meters (export models include 10 meters)eTwo
rugged Eimac 3-500Z grounded grid triodesePi-
L plate circuit with silver plated tank coilsRe-
sonant cathode-pi input circuiteBuilt-in SWR
bridge & relative RF output metereMaximum
legal input all modes. Price $1195
The 2K-4 is still available for export and military use

NEW TOLL FREE OROERtNUg\BER: {800} 421-6631
Eorma ";55333«2’&%325 a::|e|1|:"c':>llecl on our reguiar numbers
a

11240 W. Olympic Blvd.. Los Angeles. Calit
931 N. Euclid, Anaheim, Calif
Butler, Missouri 64730

amateur bands

gnd circuit

Neory Kodio

2KD-5 GENERAL SPECIFICATIONS

% The 2KD -5 is a 2000 watt PEP input (1200 watt PEP nominal
output) RF linear amplifier, covering the 80. 40, 20.and 15 meter

¥ Two Eimac 3-500Z glass envelope triodes operating in a grounded

% Pi-L plate circuit with a rotary silver plated tank coil for greatest
etficiency and maximum attenuation of unwanted harmonics

¥ Full legal input in all modes. 2000 watts PEP input for SSB. 1000
watts DC input for CW, RTTY and AM

% Jumper for 115 or 230 VAC. 3 wire single phase

* Price . .. $945.00

% 10.5” high x 15" wide x17.5" deep

A little loss power, a little lighter, AND less
expensive .. but the 1KD-5 i1s a true Henry
Radio linear amplifier, offering superior quality
and dependability. It is designed to greatly
boost the strength and clarity of your signal
its heavy duty components guarantee years of
trouble free, dependable performance
The 1KD-5 is a 1200 watt PEP input (700
watt PEP nominal output) RF linear amplifier,
covering the BO, 40, 20, and 15 meter ama-
teur bands (also 10 meters on units shipped
outside the U.S.). Features an Eimac 3-500Z2
glass envelope triode * ALC circuit « DC relay
system - Relative RF power meter « Pi-L plate
circuit with a rotary silver plated tank coil «
Cathode Pi input matching circuits * Conser-
vative power supply with solid state rectifiers
Price $695

92801

3K-A COMMERCIAL/MILITARY
AMPLIFIER*

A high quality linear amplifier designed for
commercial and military uses. The 3K-A em-
ploys two rugged Eimac 3-500Z grounded
grid triodes for superior linearity and provides
a conservative three kilowatts PEP input on
SS8 with efficiencies in the range of 60%
This results in PEP output in excess of 2000
watts. It provides a heavy duty power supply
capable of furnishing 2000 watts of continuous
duty input for either RTTY or CW with 1200
watts output. 3.5-30 MHz Price $1595.

4K-ULTRA* )
Specifically designed for the most demanding
commercial and military operation for SS8,
CW, FSK or AM. Features general coverage
operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded gnd
triodes, vacuum tune and load condensers
and a vacuum antenna relay, the 4K-ULTRA
represents the last word in rugged, reliable
linear high power RF amplification. 100 watts
drive delivers 4000 watts PEP input
Price $3450
*Not available for sale to amateurs in the U.S

Export inquiries are invited.
Export models of Amateur units available for 10
meter operation also

[ J
90064 213/477-6701
714/772-9200
816/679-3127

Prices subject to change without notice



THE & ViE TRIBANDER
SYSTEM THREE TRIBANDER

Top Performance for 20 - 15 - 10 Meters!
Wilson

SY-3

SPECIFICATIONS
BandMHz . . .. .. . .. 14-21-28
Maximum power Input. . . . Legal limit
Gain(dBd}. . . .. .. ... .8dB
VSWR at resonance RaelilS" 1
tmpedance . . . . 50 ohms
F/B ratio. . . L« . R20'dB
Boom {O.D. x Iength) L. .2"x 14" 4"
No. of elements . . ., . . . . 3
Longest element. . . . . . . 274"
5 Turning radius. . . . . . . . . o Q-
Capable of handling 2,000 Watls, maximum mast diameter. . . 2" O.D.
the “SYSTEM THREE” is the Surtacearea .. ........ 5.7 sq. ft.
newest tri-bander available to Wind loading at 80 mph 114 Ibs.
Assambled weight {approx.) . 37 tbs,
the amateur. Shipping weight (approx.) . . 421bs. |
{ Direct 52 ohm feed or balun i
Designed and produced by one of the world’s largest antenna manufacturers, the Maximum wind survival . . . 100 mph |

traditional quality of workmanship and materials continues on with the “SYSTEM ‘
THREE". The special heavy-duty vise-like extruded aluminum clamps on the reflector and director are a key point in §
the design of strength and durability. Superior clamping power is obtained with the use of a rugged %'’ thick aluminum

plate for boom to mast mounting. The use of large diameter High-Q Traps in the “SYSTEM THREE" makes it a high !
performing tri-bander with a very economical price. A complete step-by-step illustrated instruction manual guides you ;
to easy assembly and the lightweight antenna makes instaliation of the “SYSTEM THREE" quick and simple. i

ACTUAL SWR CURVES
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ICAL TRAP ’

MODEL WV-1 10 merons

WV-1 WILSON VERTICAL TRAP ANTENNA
. No bandswitching necessary with this vertical. An excellent low
\\ cost DX antenna with an electrical quarter wavelength on each
mi i@ owe ma m o m m w ow  band and low angle radiation. Advanced design provides low SWR

uemm - and exceptionally flat response across full width of each band.
Featured is the Wilson large diameter High-Q traps which will

maintain resonant points with varying temperatures and humidi-
v ty. Easily assembled, the WV-1 is supplied with base mount

¢ *»  bracket to attach to vent pipe or to mast driven in the ground

=% The new WV-1 Antenna is value priced . . . and ships via UPS!
SPECIFICATIONS
e 1 + = ] 3 Input Impedance: 50 ohms ® Powerhandling capability: Legal

wwros  Limit ® Two High-Q Traps with large diameter coils ® Low Angle
Radiation Omnidirectional performance ® Taper Swaged Alumi
num Tubing ® Automatic Bandswitching ® Mast Bracket furn-
ished ® SWR: 1.1:1 on all Bands ® 1% O.D. heavy wall aluminum
tubing ® Does not require guying ® Overall length: 19° 8.

Consumer Products Division

Wllson Electronics Corp.

P. O. Box 19000 ® Las Vegas, Nevada 89119 e (702) 739-1931 e Telex 684- 522

Prices and wecitications subject to change without notics.

»” Reader Service —see page 195 3
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NEVER 5SAY DIE

editorial by Wayne Green

GETTING THE CROWDS

Dayton knows how to get 'em
out by the thousands, but many
other hamfests are floundering.
Prizes are nice, but how many
hams will drive 200 miles to take
a slight chance at winning arig?
Not many. If Dayton depended
on the prizes to bring in the
customers, the mobs would
stay home.

The more established ham-
fests have to keep growing to
survive. We've watched the
bungling of SAROC into ob-
scurity. It grew smaller and
smaller every year, despite
lavish prizes. Other hamfests
have been withering for the lack
of any hot spark to make them
grow.

There was a time in history
when the ARRL had but to make
a hamfest official and this
would bring in the hams. Now
few hams will drive across town
to get to an ARRL forum, much
less drive 200 miles. Those who
have attended these dreary

Signing a proclamation for Amateur Radio Day in St. Louis is Mayor
Conway. From left to right are Larry Roberts WIMXC, Bob Heil

forums know what I'm talking
about. They have been so or-
chestrated that it is impossible
for anything significant to hap-
pen. Pompous officlals get up
and tell everyone how great the
Leagueis and how everything is
really okay, no matter what any-
one else says. End of meeting.

ST. LOUIS

The recent hamfest In St.
Louis set an example of what
can be done by a live-wire
group. Bob Heil KSEID called
me up along in December and
asked what he would have to do
to get me to come out to St.
Louis and give a talk to his club
in Marissa, Illinois. | said it was
simple—just put on a major
hamfest and invite me. The next
thing | knew he was doing just
that.

Bob got all except one club in
the area together to sponsor the
hamfest, threw in a computer-
fest to boot, complete with
some computer clubs, andran a
bang-up show. Bob contacted

K9EID, Mayor Conway, and beaming me.

the League, but they said he
couldn’t put on a hamfest with-
out their support, and they had
a long list of demands he had to
meet to get their support. He
decided to go it without them.
The result was a superlative
success. Over 3,000 hams
thronged to the St. Louis Cer-
vantes Exhibition Center
despite lousy weather.

What pulled in such a big
crowd? It wasn't any ads in
QST, for there wasn’t a hint
about the show there. It was
mentioned a lot in 73 ... about
the only place for many hams to
get the word. But just reading
about a hamfest and actually
going are two different things.
Something happened to break
all those people loose and get
them to drive to St. Louis.
Despite a competing hamfest in
Kansas, a large number of Kan-
sas hams went right by there on
their way to the St. Louis show.

1think the difference between
the shows is simple to explain.
Peopie will go to a show where
they think they are going to
have a good time. In this case,
there was a controversial
speaker—me—on tap to talk
about things which really can't
be published in the magazine. If
hamfest committees would
spend more time and effort get-
ting speakers who will make
hams want to come to the ham-
fests, they will have plenty of at-
tendance.

The ARRL convention in St.
Paul had both me and Harry
Dannals on the program. The
committee running the conven-
tion told me that they doubled
the attendance by having me on
the program. Sure, | like to hear
that . . . but what this means is
that the speaker is of great im-
portance , . . greater than many

Continued on page 160
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TR=-7600

TR-7625

Featuring 25 watts RF output (switchable to 5 watts
low power), the TR-7625 s a high-performance
2-meter FM transceiver with memory, and is
designed to permit multi-channel (800-channel)
operation. Compact and perfect tor mobile or ham
shack use. When used with optional RM-76
Microprocessor Controf Unit, the TR-7625 offers

a whole new dimension in channet memory and
scanning capability

TR-7600

Looks the same as the TR-7625, but offers 10
watts RF output (switchable to ! watt low power)
Also uses RM-76 Microprocessor Control Unit. For
the Amateur Operator who's tooking for optimum
versatility in a 2-meter FM transceiver'

RM-76

Combined with either the TR-7600 or TR-7625,
this optional Microprocessor Controt Unit allows
the operator to store frequencies In six memories
(simplex/repeater); scan all memory channels;
automatically scan up the band in 5-kHz steps
manualily scan up or down n 5-kHz single or fast
continuous steps; set lower and upper scan
limits; clear scan (for transmitting); stop scan
(with HOLD button); scan for busy or open
channel, select repeater mode (simplex, transmit
frequency offset (£600 kHz or =1 MHz), or one
memory transmit frequency. Operates on 143 95
MHz simplex (MARS) and is adaptable to all MARS
frequencies. Display indicates frequency (even
while scanning) and functions (such as autoscan,
lower scan frequency limit, upper scan timit, and
error. i.e., transmitting out of band)

TS-700SP

Here's an outstanding 2-meter all-mode
transceiver that provides an extra dimension of
versatility over the entire-2-meter band. Feature-
packed and equipped for SSB, FM, CW and AM
Compiete with built-in digital frequency readout,
receiver preamplitier, VOX, sidetone, and

TR-7625

SPECIFICATIONS

frequency Range:

Mode:

Dimensions:

Weight:

RF Output Power:

Modulation:

Microphone:

Sensitivity:

Squelch Sensitivity:
Selectivity:

image Rejection:

Models TR-7600/TR-7625%
144.00 to 147.995 MHz

™

161mm (6-5/16") wide
61mm (2-3/8") high
230mm (9-1/16") deep

1 75kg (3.85 1bs) Approx

High: 10(®25) watts (min.)
Low: 1(®5) watt approx
{adjustable to 10 watts)

Variabie reactance direct shift

Oynamic microphone with
PTT switch, 500 Q

Less than 0.4 pV tor
20 dB queting

Less than 0,25 vV

More than 76 dB at 30 kHz
of adjacent channel

More than 70 d8

144.0 to 148.0 MHz

SSB (USB. LSB), CW. AM_ M

278mm (10-7/8") wide
124mm (4-7/8") high
320mm (12-5/8“) deep

11.0kg (24.2 1bs)

$SB. FM. CW-
AM--3 watts
FM (Low)--Approx 1 watt

SSB Balanced maduiation
FM: Variable reactance
trequency shift

AM: Low power modulation

10 watts

Low-impedance microphane
(500 )

Less than 0.4 uV for

20 d8 quieting

SSB & CW: 0.25 pV for

10 dB (S+N)IN

AM. 1.0 4V tor 10 dB (S+N)/N

0.25 pv

SSB. CW & AM: 2.4 kH2/-6 dB
4.8 kM2/-60 08
FM: 12 kHz/-6 dB

_ 24kHz/-50 08

Better than 70 08

Model 1S-700SP

Model TR-8300

TX' 445.0 to 450.0 MHz
RX_ 442.0 to 447.0 MHz

M

180mm (7-1/18") wide
60mm (2-3/6") high
240mm (8-7/16") deep

2.3kg (5.1 lbs)

High. 10 watts
Low 1 watt Approx

Variable reactance phase shift

Low-impedance microphone
{500 €2} with PTT switch

1 1V tor 30 dB (S+N)/IN
0.5 pV tor 20 d8 noise quieting

03 uv

20 kH2/-6 08
40 kHz/-70 0B

ACCESSORIES - VFO-700 remote VFO; SP-70 external speaker, KPS-7 power supply: MC-50 base micro

microphone phone; MC-30S mobile noise-cancelling microphone, and MC-45 Touch-Tone microphone

See your Authorized Kenwood Dealer for more details

TR-8300

Designed for use in the 70-cm amateur band
Unique design of the TR-8300 makes it,a great
choice for mobite or fixed-station use. This FM
transceiver is capable of F3 emission on 23
crystal-controlied channels (three supplied)
Transmitter output is 40 watts

E €~‘—,'

pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC
1111 WEST WALNUT COMPTON CA 90220




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

Attention, nostalgia buffs—
have we got something for you!
As many of you are aware,
K6MYK (now WR6ABN) was one
of the nation’s first successful
amateur repeaters. It has been
in almost constant day-to-day
operation since the spring of
1956. Anyway, in doing research
for a new FM and repeater book,
| spent a bit of time with MYK'’s
designer/builder/licensee Art
Gentry W6MEP. During the
course of one afternoon vislt,
Art hauled out a true piece of
amateur relay history.

In the accompanying photo,
Art is busy dusting the cobwebs
off the original KEMYK receiver.
The receiver was designed and
built by Art in the early 1950s
and was the first such device
specifically designed for moun-
taintop relay service. It is a
single conversion affair with a
cavity front end with an overall
bandwidth on the order of 40 to
50 kHz. Not exactly narrow-
band, but In those days it was
years ahead of its time. This
was an AM receiver, since
K6MYK was originally an AM
repeater.

This receiver remained in ser-
vice untll about 1969, when it
became obvious that FM was
going to replace AM as the *in"
on two meters. During its life-
time, it performed admirably.
Only an occasional tube had to
be replaced. This receiver was
part of an overall repeater pack-
age whose survival and growth
pattern helped pave the way for
much of what we have today.

AS-RADIO-SHACK-GOES-SO-
GOES-THE-???? DEPARTMENT
Of the many magazines,
pamphlets, and flyers that

-

Art Gentry WEMEP dusts off the original KEMYK receiver.

come across my desk each
month, perhaps my favorite Is
the monthly flyer published by
Radio Shack. No, it's not
because of the monthly spe-
cials RS runs. No...the first
thing | do is look for something
called the “Flyer Side Chat,”
written by Radio Shack Presi-
dent Louis Kornfeld.

I've never met the man, but
after reading about 35 or so of
his columns, 1 kind of feel that |
know him. Through him, | may
have gained a bit of insight into
the RS operation itself. Tandy/
RS is really a company on the
grow, and Louis Kornfeld is ob-
viously quite proud of that fact.
It's not what he writes, but
rather the obvious positive ap-
proach with which he writes
that makes his pride obvious
even to the occasional reader.
He is also a very straight-
forward man who likes to speak
his mind; his “Flyer” editorlals
never beat around the bush.

| mention all this because |
have found Radio Shack to be a
good indicator of the state of
the entire hobby electronics in-
dustry. They are trend-setters,
unafraid to take a giant step for-
ward if a viable market seems
available. Witness the success
of their TRS-80 computer and
many other RS products too
numerous to mention. The nice
thing about Louis Kornfeld’s
“Flyer Side Chat" is that it glves
you ongoing insight. To see
what | mean, | suggest that you
visit your local RS and pick up
their current “Flyer.” If you are
like me, you will probably get
hooked on Kornfeld’s editorial
comment . ..or on a TRS-80 of
the kind | am saving my pennies
for these days.

THE 220-UP-NORTH
DEPARTMENT

Ward Hill WABFUH is an old

friend of mine. 1 first met Ward
in 1972, about a month after
moving to the southland. In fact,
one of the very first Looking
West columns announced his
engagement. Since then, Ward
and his wife Barbara have relo-
cated in Camino, California,
where Ward operates his own
dental laboratory. | had not
heard from Ward for along time,
until the other day when our
“postal lady” delivered a rather
interesting note from him that |
wish to share with you. It con-
cerns a 220 repeater project that
ward and some other local ama-
teurs are involved In.

it all started about a year ago
on 146.52. Ward'’s house sits at
about the 3000’ level, and, need-
less to say, he does not need
very much power for good sim-
plex coverage. One day on .52,
Ward talked with a group of
amateurs in Sacramento who
were looking for a location for a
220 repeater. One thing led to
another, and when WB6UBF/
RPT commenced operation, it
did so from Ward’'s house
(where it still resides today). As
you may have surmised, UBF
has rather good coverage. It is
an open machine operating on
223.10 MHz in and 224.70 MHz
out, with a 90-degree antenna
pattern which gives excellent
coverage throughout the Sacra-
mento, Stockton, and Auburn,
California dreas. it also gives
spme extended coverage to
places as far away as San Jose.
Not bad for a home-bullt system
that started life as a Clegg
FM-76 transcelver.

By the way, an interesting
method was utilized by this
group to obtain the desired cov-
erage and pattern direction.
Rather than use a J-pole anten-
na phased for a cardioid pat-
tern, 'the UBF antenna system
consists of four 7-element KLM
yagis fed from a four-port KLM
power divider (which in turn is
connected to a Phelps-Dodge
220-MHz duplexer). They are
fanned out at equal intervals to
produce the desired pattern.

ward reports that results with
this novel approach have been
far better than expected.

Currently, UBF has about 15
regular user/supporters, but it
also has the welcome mat out
for anyone else who wishes to
drop by the channel pair. There
are plans In the' mill for a two-
meter remote downlink to se-
lected simplex and repeater
channels, along with a second
downlink to six meters for op-
erating DX openings and six-
meter path experimentation.
Other projects on the fire in-
clude a complete touchtone
decoder system to activate
most of the foregoing, along
with a secondary power source
which might be solar. Of course,
ail of those plans are dependent
upon usership growth and fi-
nancial support.

Each week, we hear of new
220 relay activity starting up
here or there. This is extremely
important news, in that it helps
ensure the future of that spec-
trum. It’s no secret that our own
government Is about to try to
sell out 220 MHz at WARC '79.
We have covered this in depthin
recent Looking West columns.
What is nice to see is that
others agree with my policy of
taking the initiative to build 220
activity to a level which would
make a 220 maritime takeover a
very hard task. Remember, to-
day the old 73 slogan, *“220—
Use It Or Lose It!”, Is more im-
portant than ever before.

This brings us to a recent
special issue of 220 Notes. En-
titled “A Special Action Bulle-
tin,” its contents outline what
action you and | as individual
amateurs can take to try to
persuade our government to do
an about-face in regard to 220
MHz at WARC. Also included is
a suggested form letter to be
used as a guide in requesting
that action be taken by the FCC
to keep 220 to 225 MHz ex-
clusively amateur. The form let-
ter was prepared by Barry D.
Bayer K9CFV of the legal firm of
D'Ancona, Pflaum, Wyatt, and
Riskind. It takes the stand of
supporting the Petition for
Reconsideration on Docket
20271 filed by the 220 Spectrum
Management Association of
Southern California. The letter
reads as follows:

Secretary,

Federal Communications
Commission,

Washington DC 20554

Re: In Support of the Petition of
the 220-MHz Spectrum
Management Association
of Southern California, for
Reconsideration of Portion
of Report and Order Docket
20271

{am a licensed amateur radio

Continued on page 155



OMNI HAS IT ALL. All the advantages and capabilities, all the new
conveniences and new levels of performance you need, whatever your
HF operating specialty. All built-in, ready to use.

ALL SOLID-STATE. All the advantages of total solid-state from the
pioneer of HF solid-state technology. Reliable, cool, stable — from
receiver front-end to transmitter final.

ALL HF BANDS. From 160 through 10 meters {and all the crystals) plus
convertible 10 MHz and “‘AUX"* band positions for possible future needs.

ALL BROADBAND. Band changing without tuneup — without danger
to the final amp.

ALL READOUTS. Choose OMNI-A for analog dial {1 kHz markings) or
OMNI-D for six 0.43” LED digits {100 Hz readability.)

ALL VOX AND PTT FACILITIES built-in; 3 VOX controls plus PTT
control at front and rear jacks for external PTT switch

ALL SQUELCH NEEDS for tuning and monitoring are built-in.

ALL FILTERS INCLUDED: 4-positon CW/SSB filter (150 Hz
bandwidth with 3 selectable skirt contours) plus 8-pole Crystal filter (2.4
kHz bandwidth, 1.8 shape factor.)

ALL MODE SWITCH puts all filters to work in any mode.

ALL BREAK-IN: Instant or delayed receiver muting to fit any band
condition or mobile operation.

ALL-VERSATILE OFFSET TUNING; dual ranges, +5 kHz range for
off-frequency DX or 0.5 kHz range for fine tuning.

ALL-SENSITIVE RECEIVER,; from 2 uV on 160 mto 0.3 uV on 10m
{10 dB S+N/N) for ideal balance between dynamic range and sensitivity.

ALL OVERLOADS HANDLED; dynamic range typically exceeds 90
dB and PIN diode switched 18 dB attenuator also included for extra
overload protection.

ALL LINEAR/ANTENNA BANDSWITCHING FROM FRONT
PANEL; auxiliary bandswitch terminals on back panel for external relays
or circuits are controlled simultaneously by the OMNI bandswitch.

ALL INTERFACE JACKS FOR PHONE PATCH; access to speaker
and microphone signals.

ALL-LEVEL ADJUSTABLE ALC; set output from low power to full,
retain low distortion at desired drive to power amp.

TENTECSs "O

ALL YOUR

4l
&

RESONATE OFFSEY

QsK vox RX-O7

FASY “ NAX

SLOW

ALL SIDETONE ADJUSTMENTS; pitch and volume.

ALL-POWERFUL, ALL-WARRANTED FINAL AMPLIFIER. 200
watts input to final. Proven design with full warranty for first year and
pro-rata warranty for additional 5 years.

ALL 100% DUTY CYCLE. For RTTY, SSTV or sustained hard usage.
ALL-MODE POWER: basic 12 VDC for easy mobile use, external
supplies for 117/220 VAC operation.

ALL FRONT PANEL MICROPHONE AND PHONE JACKS.
Convenient. 7

PLUS ALL THE OTHER HANDY BUILT-INS: “Timed’ 25 kH:z
crystal calibrator in OMNI-A with automatic 5-10 sec.*‘on”’ time for easy
2-hand dial skirt adjustment. . . Zero-Beat switch for placing your signal
exactly on CW listening frequencies . . . SWR bridge switches “‘S™ meter
to read SWR each time you transmit for continuous antenna monitor-
ing . . . Separate receive antenna capability . . . Dual speakers for greater
sound at lower distortion Plug-in circult boards for fast, easy field
service.

ALL-FUNCTIONAL STYLING. “Clamshell’” aluminum case clad in
textured black vinyl with complementary nonreflective warm dark metal
front panel and extruded aluminum bezel and bail. Convenient controls.
Complete shielding. And easier-to-use size: 5%"h x 14%"w x 14"d.
AND ALL THE OPTIONS: Model 645 Keyer, Model 243 Remote VFO.
Model 248 Noise Blanker, Model 252MO AC Power Supply.

Model 545 OMNI-A $899 Model 546 OMNI-D $1069

Experience the all-encompassing HF world of OMNI. See your TEN-TEC
dealer or write for all the details.
SEVIERVILLE, TENNESSEE 37862

EXPORT:5715 LINCOLN AVE.. ©HICAGO, ILL. 60646

NI” FILLS
HEF NEEDS
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Swan's
Success Story:

100M X Power House

" The Field-Proven Rig the Whole World’s Talking About.

235 Watt PEP Price? You won't All solid state quality American
and CW on believe it! Just ask construction, with epoxy glass
ALL Bands yourdealer. boards to withstand the

rugged mobile environment.

ssB TRANSCEIVER

‘ : SWAM 305 Airport Road
D L EPECTROMNIGES % oot o

A member of the Cubic Corporation lamily of comparnes



A Knob with a new

twist”\ /RS

s VRS — Variable Rate

Swan Astro 150 Exclusive = scaning a drematic new

technique for unprecedented

Mlcroprocessor ContrOI . tuning ease and accuracy

- | ®» POWER — 235 watts PEP and CW
w/imemory gives you over | g e o i ok ooer
100,000 fully synthesized = ociios developed and

s Price? See your authorized SWAN

frequencies, and more! | "l i horized Sy

o ll'-lE’ 159:9

SEMI  jorF  PIT  OFF
BREAK IN |

ASTRO 150 SSB TRANSCEIVER J

Fhainke . ’ MODE
A

N \ /7 USB cw
KEY/MIC Q_'FGA'N M'CGA' : Ase M\ ! Cwn

Wide Frequency
Full Coverage
Dual Meteér Break-in 10M — 28.0-30.0 MHz
Reads PEP Cw 15M — 20.8-23.0 MHz
output in watts (or semi, 20M — 13.8-16.0 MHz
and receive switch 40M — 6.0-8.3 MHz
“S” units. selected) 80M — 3.0-4.5 MHz
160M — 1.8-2.4 MHz*

*in lieu of 10M band
on Model Astro 151

Mike Tuning

For accurate 100 Hz |
steps or fixed rate scan.

PSU-5

Power Supply

with Speaker ASTRO 150
Transceiver 5T-3 Antenna Tuner

THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE.
Swa

SOL’;B-LSHYATE ASTRO 150 " ELECTRONICMS

Arember of the Zubric Corporation family of compames.

305 Airport Road / Oceanside, CA 92054 | 714-757-7525




FOR BEST PRICE AND
FAST DELIVERY

CALL

+800-325-3636

TOLL FREE
22 ~HAMRADIALCENTER 2,

8340-42 Olwve Biva PO Box 28271 St Lours MO 63132

WHERE THE HAM IS KING
Let Us Fill Your

FOR OVER 30 YEARS

Specific Needs from

OUR $2,000,000.00 AMATEUR GEAR INVENTORY

ALL THE FAMOUS NAMES—TRANSCEIVERS—AMPLIFIERS—ANTENNAS—TOWERS

Give us a try before you buy ¢ Call Jim Titus

a Division of TREVOSE ELECTRONICS, INC/ 4033 Brownsvilie Road, Trevose, PA 1904 7 s,

FREE UPS SHIPPING 21 5_357_1 400

[ TRPMOOA FT-227
“KENWOOD” “MEMORIZER”
(OWNERS: SCANNER KIT| | OWNERS: SCANNER KIT

@ Insialls completely inside rig. No obtusive external connec:
tions ‘

@ Selectable sweep width (up to full band)

@ Sans only the porfion of band you select

@ Scans at the rate ol 200 kHa per second

® Switch modification on mike allows you 1o scan pasl,
of lock on, any occupied frequency

@ Complete kit with detailed instruclions

® Installs inesicle rig: no obirusive external connections

® Rig can easily be returned to otiginal condition,
whenever desired

@ Scans to presel limits and reverses

@ Automatic bypass of focked trequency in 3% seconds

@ Scans the complete band or only the porfion you select on
the MHz switch of your rig (e.q., 144-148 or 146-948 MHz).

® Scan frequency is displayed on digital readout.

@ Two miniature toggle switches supplied with kit (scanner: on-
off, scan-lock may be mounted externally or on the fop o
bottom cover of the rig

@ [n the scanner ofl mode the TR-TA00A behaves normally. In
the scanner ON mode the scanner locks up on an occupied
frequency, pauses for & presel time (3-30 seconds) and then
resumes scanning. This means you can eavesdrop all over
the band without litting & finger. When you hear something unless you press lock-on switch
interesting you flip the switch 1o the lock mode and the rig is @ You can eavesdiop all over the band withou! litting
ready lo transmit. finger

@ Scans ai the rate of 50 kit per second.

@ Complete with detailed instructions (even lor the beginner).

ARQRUCIORY QFFER
Kit: $39.95 Preassembled: 359.95  (add $1.50 postage & handling)

~ 1C225 OWNERS: 'SCANNER KIT

@ Confinuously scans 2m band from 145.35-142.975 in 15 Rtz steps.
@ LED indicator telts when rig fs scanning ‘

Kit $34.95 [add 31.50 postage & handling]
Pre-assembled and tested 354

@ Switch modification on mike allows you 1o scan past of lock on 1o any occupied frequency.
©® Memory circui allows scanner o hold last frequency locked in for ai least 2 hours after power is furned off.
@ Uses one matriz position leaving the other 21 usable for manual programming

@ Complete kil with detailed instructions, installs inside rig, no obtrusive external connections, no drilling. rig could be returned to
original condition it desired.
Kit $34.95 [add $1.50 postage & handiing]
Pre-assembled $54

DEALER INQUIRIES AED
ELECTRONICS

INVITED
— 750 LUCERNE RD.,
— MONTREAL, QUEBEC, C

TEL. 514.737-
10 +” Reader Service—see page 195

CIRCUIT BOARDS

REPEATER CONTROL
COMPUTER PROJECTS
SENSITIZED BLANKS
NEGATIVES/POSITIVES
PROTO-TYPE BOARDS
PARTS KIT

CUSTOM ETCH/DRILL
RCA 1802 MP BOARDS
CIRCUIT BOARD DESIGN
PROGRAMMING PADS
ART MASTER PREPARATIONS

we can supply many of the items you need
to make a p-c board. Send SASE + 25 cents
tor catalog.

o— 0
ocC Stafford . ss

Electronlc Service and Development
427 S. Benbow Rd.
Greensboro, NC 27401
919-274-9917 DAY/NITE

Serving Amateurs Around the World

NEW ELECTRONIC PARTS

Brand name, first line components, Stocked in

depth, 24 hour delivery. Low prices and money

back guarantee on all products we carry.
STAMP BRINGS CATALOG

SPECIALS
KEYBOARD ENCLOSURES

" [

SIX SIZES 4 g 30 ; s?;cgo
17 8.3" 3" 18.35
20" 8.3" 3 19.25
1 1310 30 16150
172 s X880

\ A DU 1) 713

Blue base, specify white or black top-

MAGHA-LITE JR RTTY
ONLY UT4 SPEED CVTR BOARD
$579 KIT $109.95
BOARD ALONE  $18.95
‘ ‘ AUTO CW ID KIT $37.90
104AL ¥OR —— SHIPPING
<P Vi INCLUDED
: IN PRICE

Daytapro Electronics.Inc.

Formerly NuData Electronics —+~ D35 —
3029 N. WILSHIRE LN., ARLINGTON HTS. ILL. 60004
PHONE 312-870 0555

FAST SCAN 420-450 MHz
an ATV FIRST » « « from APTRON

our NEW -
Model 1570B

ATV _REPEATER
a COMMERCIAL QUALITY system
providing for COLOR operation
with AURAL SUBCARRIER sound

plus many more features......

o complete, single package unit

ready to put on the air...also
complete antenna available...
Call ys at1-812-336-4775, or
write us for details and pricing.

APTRON LABORATORIES

PO Box 323 Bloomington IN
47401
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Q / Shown with Cot-onal
j Auto-Patch Encader
Installed fereccess to
i repeaters with tele-
phone auto-aatch
inputs

7 Get a great
| 2-meter value

$189095 includes:

* Battery charger

* Battery pack
 Antenna

* Earphone

- 8 Channel capability

Included at no extra charge

is convenient drop-in battery
charger - gives you 10 hours
of operation on a full charge.

Optional leather holster
mounts on your belt.
Optional external mike
lets you talk from

the hip.
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tell Ma bei]l that she shou
air without identifying the
FREE SPEECH transmission—breaking the
law, in fact! Whether in self-

Recently, the world has wit-
nessed the worst nuclear acci-
dent in the history of the United
States. On the east coast, and
especially in central New Jer-
sey, this incident has made resi-
dents aware of how vulnerable
we are to next-door nuclear
technology.

Amateur radlo is now, as it
has always been, a prime vehi-
cle for the exchange of ideas
and for open discussions be-
tween and among concerned li-
censed operators. For example:
Senator Goldwater K7UGA con-
verses with social studies
students throughout the coun-
try, Columbia University W2AEE
initiated the National Student
Information Net (40m) during
the 60s, and so on.

Since then, however, some-
thing has been added to ama-
teur radio. State-of-the-art
technology (but not state-of-the-
art thinking) has produced the
repeater—that wonderfully-effi-
cient contraption capable of
fostering human interaction
and “communications.”

Amateurs throughout the
country in the style of “New
Directions Radio” are dis-
cussing the issues, learning
from each other, and forming
views which may, in the future,
preserve not only amateur
radio, but a large proportion of
the population as well.

Repeaters with their asso-
ciated control operators, in
many cases, prevent communi-
cation from taking place. Wit-
ness: a discussion of events on
the 147.645/147.045 Asbury Park
repeater between Bob WA2DEX
and myself, WB2MIC. The topic
of discussion was the events
which took place the previous
day in Lacey Township during a
scheduled debate between the
Jersey Central Power and Light
Company and the Safe Energy
Alternative Alliance. One in-
dividual of the SEA Alliance was
arrested while questioning a
plainclothes police officer who
was recording license plate
numbers. The legality and pur-
pose of this officer's actions
were described and discussed.
Bob is familiar with such mat-
ters.

At this polnt, some true
American (protector of free
speech and Mom's apple pie)
touchtoned the repeater off the

12

preservation or as an expres-
sion of neo-fascism, this in-
dividual deliberately violated an
FCC ruling, and did not possess
the courage, decency, or in-
tellectual fortitude to explain or
admit his actions. The only
alternative was to complete the
QSO on the repeater’s reverse-
frequency pair.

There is no argument or
debate over the right of a con-
trol operator to shut down a re-
peater. The concern is that such
an important issue as nuclear
power now has individuals who
consider it a controversial
topic—one that is taboo.

Let free speech prevall! Let
the basic tenets of this nation
stand, not only throughout the
country but throughout amateur
radio as well. After all, ham
radio is part and parcet of our
entire framework of freedom.
Let the open forums happen.

Finally, it is easy to identify
the ham neo-Nazis and all they
represent by simply engaging in
a friendly open dialogue with
smatterings of relevance.
They'll run and hide, only to plot
behind the curtain of the ex-
ecutive committee meetings.
There they feel important, in a
world and modified hobby that
is so far inteltectually removed
and unaware that the only con-
solation is peer friendship and
closeness. Watch them; ob-
serve them; identify them; but
most of all, feel sorry for them.
But make certain that your
views and your right to search
for a meaningful QSO are not
repressed!

Jozef Boniakowski WB2MIC
Neptune NJ

THE IARL AND TAPES

Regarding your conception of
the |IARL, please go forit, as you
have my support. | am so tired of
hearing the League “line” at the
hamfests and in their magazine.
It seems ludicrous to think that
people who can sink as much
money as they do into their hob-
by can’t atford another $10, or
more, a year to protect their in-
terests, and regardless of
League claims, lobbying is the
only way to do that. Perhaps
you're correct about the con-
tests being the way to establish
visibility. But, as an avid con-

tester, | feel there are enough
contests now, and setting up
more may cause us to lose sup-
port from those who really
dislike contests. It may also
tend to cloud the main purpose
of the organization. In any
event, | hope you'll be ready to
go when the time becomes
right.

Perhaps you're tired of hear-
ing success stories about your
code tapes, but I'm going to
relate one, anyway. Two friends
of mine, one a Technician and
one with an Advanced ticket,
were preparing for FCC tests at
a local hamfest. | gave the
20-wpm tape to my friend with
the Advanced, and subsequent
QSO-type tests that | sent him
on the air confirmed that he
would have no trouble with the
test. My Tech friend has been
away from code for so long that
it looked like a real challenge.

| started him off with your
beginner's tape and then gave
him the 13-wpm tape. His prog-
ress seemed somewhat slow,
and he further seemed to have
difficulty when | sent him QSO-
type tests because he would
tend to read the copy and get
lost. So | set my sending/spac-
ing to match your 13-wpm tape
and made up several QSO-type
tests with questions for him, so
he would have a better idea of
what to expect at the actual
test. At the hamfest, | learned
early that my Advanced friend
had passed his code test; |
waited like an expectant father
to see if my Tech friend had
passed his 13-wpm test. He
finally emerged all smiles, as he
had passed the test—at 20
wpm!

While | don’t recommend us-
ing the 13-wpm tapes to prepare
for the Extra, this should give
you an idea of the margin of
safety in the tapes.

R. Michael Reed KQUP
Wolbach NE

SLAMMING

| got to the point when | had
to write. | got my Novice ticket
in December of 1976, my Gen-
eral in October of 1977, and my
Advanced In June of 1978. |
have had a subscription to 73
and QST since that time and
think they are both very good
magazines. | just got tired of
you putting down the ARRL.
Anybody who does something
will make mistakes; maybe
that's why you don't.

| have yet to see any other
magazine cut the others down
like you do QST. You just can't
seem to resist a chance to put
the slam on them. | don't know
what your personal grudge is
against them, but 1 do think it's
about time you started using
your editorial for other things
besides devoting 75% of it to

knocking the ARRL.

| have never been able to find
W2NSD/1 giving code practice
on the air. As far as the 50-year-
old code tapes by the ARRL are
concerned, | learned the code
in one week from it. You say
you dislike putting in the com-
mercial for 73 tapes, but you
still put It in, didn’t you? | am
going to get the 73 20-wpm tape
and, if it's as good as you say, !
should be able to pass the Ex-
tra code test after the first time
through, since it took a week
with that no-good ARRL 50-
year-old tape.

In your January issue, you
say Radio magazine had better
projects by far than QST. Why?
Because you don't like QST?

| made a few projects out of
QST and they worked right the
first time. So tfar, | haven't found
anything in 73| wanted to make.
So does that make QST by far
the better magazine?

Wayne, | think it's time you
started working with/for ama-
teur radio instead of against
QST all the time. You can start
by stating in your editorial what
you and 73 are doing for ama-
teur radio, just to refresh our
memories.

| don't really expect to see
this printed in 73, but | just
thought | would let you know my
teelings. If | were knocking QST,
I'm sure it would get in print.

Best regards to you and
yours, Wayne; 73s for now.

Gordon Traskos WD8DWO
Milford MI

TRAM DIAMOND 60

| have been keeping fairly
close tabs on your articles on
CB-to-10 conversions, but |
must have missed one, because
I haven't seen anything on the
23-channel Tram Diamond 60
SSB rig. You have a great mag.

Keep it up.
Larry Seymour WBSUFT
Mahomet IL

Hang in there, Larry. Your rig will
be coming up.—Jeff DeTray
WBB8BTH, Assistant Publisher.

OVERVOLTAGE

Although few hams build
their own transmitters and re-
ceivers as in the days of AM,
there is much home brewing in
the area of station accessories
—keyers, computers, test
equipment, etc. Power supplies
are popular to build so that the
2-meterrig can be used at home
as well as in the car. Power sup-
ply circuits are so common and
many hams have a false sense
of security, particularly with the
“new’’ 3-terminal regulators
with thermal shutdown, current
limiting, etc.



Unfortunately, overvoitage
protection is almost universally
avoided. For an adjustable
regulator, it is complex, but fora
fixed voltage or limited range
supply, it is quite simple.

Check the reference books.
An SCR, resistor, and zener are
about all you need, and pre-
packaged circuits are available
commercially and surplus. A
dollar or two is pretty cheap in-
surance when you consider how
a blown regulator could do
many dollars of damage to that
2-meter rig, computer, or what-
ever,

Personally, deleting overvolt-
age protection for solid-state
circuits is a crime which | hope
never to commit. But check the
articles; there are a lot of power
supply circuits waiting to prove
the point.

E. P. Rolek K9SQG/8
Dayton OH

COME ON upP

Come on up—the air is nice
and clean. Don’t let all the ar-
ticles published about 220 MHz
scare you. My friends and | here
on Long Island have enjoyed
this band for quite awhile; we
need support now. So, if you
have a 220 rig, please use it.

Ed Beinlich WB2IBQ
Whitestone NY

INFLATION

Don't let this inflate your ego,
but it must be said that your
magazine gets better with each
issue.

| got quite a kick out of the re-
cent letter you printed from (my
friend) Merrill Eidson of Temple
TX. (He's one of my crystal sup-
pliers for those Ya-inch thick AT-
cut blanks and crystals for
radiobeacon equipment at
Alaskan alrports. He'’s the /ast
one on the continent who
makes up these very important
crystal units in the old FT-164
3-inch round white ceramic
holders with two nickeled studs
protruding.) But | agree with you
as being right on in criticizing
the ARRL.

F. W. Anderson W7AR
Seattle WA

MORE ON TAPES

Around the middle of Janu-
ary, | received your 20- and
25-wpm code tapes. At the time
I received them, you expressed
an interest in the amount of
time | spent going from the
General class speed to the Ex-
tra class speed.

The total time | spent was
seventy-one hours. | am able to
copy the 25-wpm tape now with

an error rate of about 3%. The
difficulty of the groupings and
the added 5-wpm speed was
just what | needed to push me
into the 20-wpm plain text re-
quired by the FCC.

Without the skill | acquired
from the tapes, I'm sure | could
not have passed the code test. |
think they are excelient, and |
would certainly recommend
them to anyone wishing to up-
grade.

Larry L. Slas NQASV
Kansas City MO

BACKSTABBING

Recently, a friend loaned me
an October, 1978, copy of 73
(the first that | have read in
years) to review Info contained
in the article, *‘Mighty Mods for
the 820S.” | was very interested
in your editorial on “a woman
ARRL director.” | have been fol-
lowing the action on Mary Lewis
vs. the ARRL, Thurston, et al,
and, while not having all the
details, | always felt there was
backstabbing, etc. As you prob-
ably know, HQ has received two
petitions from Northwestern
Division members. One re-
quests that ballots be released
for election of Director, and the
other asks that Vice Director
Mayer K7BT be appointed in-
terim Director until the election
takes place. You will note from
minutes of the January 24-25,
1979, Board of Directors meet-
ing (March, 1979, QST), Vice
Director Mayer apparently was
not allowed by Thurston to at-
tend (out of Division funds),
although 10 other Division Vice
Directors did! With regard to the
last paragraph of that portion of

your editorial, | absolutely
agree.
Walter R. Joos WEEKM
Vacaville CA
BIG PROJECT

With your reputation for ad-
vancing the amateur radio fleld,
I would like to suggest a booklet
that would be of great use to the
beginner in this field. Namely,
an evaluation of amateur equip-
ment for the past fifteen or
twenty years, which would in-
clude the good and bad points
of each, the original cost, possi-
ble current value, and some
judgment of the equipment.

If you and your associates
could work this out, it could be
of value for the beginner in buy-
ing his first or successive sets.

Don Hurley VESHAN
Brighton, Ontario

That's an awfully big project,
Don. Does anyone want to take
on this project?—dJeff DeTray
WB8BTH, Assistant Publisher.

GALLED

| am a new Novice. | have
bought $50 worth of books
which | study at least 8 hours a
week. | subscribe to both 73 and
QST. | am going to get that
General. | am building a 40-
meter QRP rig designed by a
local ham, but | do have a prob-
lem which you seem to be un-
aware of.

73, QST, and all the manufac-
turers do not realize that the
typical new Novice has limita-
tions as to what he can do. |
would like very much to build
the Mini-Miser receiver in the
Handbook. The assembly of
parts on boards offers no prob-
lem, but | cannot manufacture
PC boards, the shielding, and
the cabinet. Therefore, it won't
be bullt and we both lose.

Another thing that galls me is
the way your publication lacks
simple and thorough articles for
the Novice. Maybe when | get
my General, | will be equally ar-
rogant. | hope not.

Nate Bushnell KAODGN
Littleton CO

SMALL PROBLEM

| read your March, 1979, arti-
cle on the universal alarm cir-
cuit. It came out just at the right
time. With high water levels dur-
ing the spring thaw, water seep-
age into the basement started
to become a problem. If | had
this early warning system built,
I could rectify the situation
before it caused any damage.

| went down to the local parts
emporium and picked up a HEP
C4001P McMOS chip. It states
on the package: “Pin-for-pin
replacement for CD4001A,"
which is what the project called
for. There was only one thing
overlooked and that is the type
of gate HEP thinks a CD4001A
is. Their chip is a quad 2-input
NAND gate which, of course, is
not correct for the alarm. If you
have to use the HEP line, get
their C4000P which is a quad
2-input NOR gate, even though
HEP thinks that it is a “pin-
for-pin replacement for a
CD4000A.”

Now that this small problem
is out of the way, the alarm is
complete and works great.

Dave Faucher WA1UQC
Collinsville CT

THANKS

Recently, | was successful in
obtaining my Extra class li-
cense. Many thanks are due to
the editors of 73 Magazine who
put together that TAB book,
Amateur Radio Extra-Class
License Study Guide, which |

used as the basis for my self-
conducted study program in
amateur radio theory and prac-
tice over the past several years.
| found the topics introduced
there to be an excellent starting
point for study of the extensive
literature surrounding amateur
radio. | undertook this as a
surprisingly-enjoyable pastime
whenever | found the time to
continue with it. As a result, |
have been able to reach the
point where | am confident that |
can be of considerable assis-
tance to the ham fraternity and
the public which we serve.
Thanks are also in order for
the 73 Magazine code tapes
which | found helpful in brush-
ing up on the 20-wpm code
speed needed for the Extra
class license exam.
Thomas C. Kipps KA6Z
Fresno CA

QRP ZONE

We're in the process of taking
the advice of KSUKH (CB to 10
—part XV, November, 1978) and
converting a currently-discount-
ed (334.88 each) Realistic
walkie-talkie, Model TRC-201, to
ten meters. This unitis identical
to the TRC-180 which Tom Mur-
phy KSUKH modified. The re-
ceiver in this unit is unusually
hot.

International Crystal has the
correlation for providing us the
pair for 29.000 MHz. Another
unit, the 5-watt TRC-208 with 6
channels, is tempting as it
would provide a tight band of 6
channels from 29.000 through
29.050 MHz for QRP operation.
A 12-volt power cord plugged in-
to the car lighter liberates you
from dying carbon batteries or
flagging nicads.

This is the time, Wayne, to
stimulate hams into honoring
and using a QRP zone, because
there are already such large
areas on ten for other modes of
transmission other than AM.

| would welcome correspon-
dence from interested hams.
Service bulletins ($2 each) are
available through Radio Shack
stores.

F. W. Anderson W7AR
8041 31st Ave. N.W.
Seattle WA 98107

ICOM EAST

When a company that adver-
tises in your magazine performs
a service which Is far beyond
the expected, with courtesy and
a sense of dedication, | felt that
you would like to know about it.

First, let me assure you that |
have been so delighted with the
products and service of lcom
East, Inc., that | have added

Continued on page 158
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Interfacing

/Vlicrocomputer

Jonathan A. Titus
Christopher A. Titus
David G. Larsen
Peter R. Rony

PREPARING YOUR
PROGRAMS

One of the problems facing
many microcomputer users is
the preparation of software for
their particular applications.
The software examples which
we have provided in past col-
umns are short enough to have
been put together or assembled
by hand, i.e., we translated each
mnemonlic into its octal, hexa-
decimal, or binary equivalent.
Addresses for jumps, calls, and
Input/output devices are easily
added or changed since the
computer programs are short
and the addresses are probably
listed in sequential order on the
rough draft. Unfortunately, not
all software preparation is this
easy. Many application pro-
grams can be many thousands
of steps long. This column will
initiate a discusslon of the alds
available for microcomputer
program development.

One of the biggest problems
in software development is the
clear, concise statement of the
problem and how it is to be
solved. All of the desired re-
sults, inputs, outputs, and the
complete program flow, includ-
ing all decision-making steps,
must be considered before the
programming is started. This
can be in outline or block
diagram form, but a flowchart
will prove to be much easier to
follow. A typical flowchart is
shown in Fig. 1.

After the problem has been
well thought out and a solution
put in flowchart form, a deci-
sion must be made. Is the pro-
gram short enough to be easily
translated by hand? In many
cases, particularly where the
programs are simple, hand
assembly makes sense. In other
cases, software development
alds called editors and

INPUT
DATA

NO IS {T AN
SEL N/

YES

DUTPUT
arr

i

HALT

Fig. 1. Typical flowchart.
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assemblers are faster and more
efficient. To understand how
editors and assemblers work,
let’s consider the process used
to put together this column.

The first step is an outline of
the subject so that we can cover
it well in the short column for-
mat. A handwrlitten copy is then
typed, corrected, retyped, and
perhaps corrected and typed a
final time. The illustrations and
examples are formulated and
drawn separately. This is the
editing process. When writing a
column, it is best to avoid
references such as, “the exam-
ple below” or "'the table on the
following page." When the col-
umn is composed or assem-
bled, references to Table 1 or
Fig. 4 are much easier to follow.

Computer software is devel-
oped in much the same way. An
editor program is used, either
on a microcomputer or a time-
sharing system, to edit the in-
dividual program steps. The edi-
tor program can correct pro-
gram steps, change steps, and
Insert and delete steps just as
an actual editor can do with a
manuscript. The editor program
is generally unaware that you
are writing a computer program,
since you can use most editors
to write a letter, prepare mailing
lists, etc. When using an editor
to prepare a program in mne-
monic form, symbolic address-
es are often assigned to soft-
ware tasks within the program.
In this way, the actual value of
the addresses for subprograms
or subroutines is not needed.
Just as we can refer you to Fig.
4, the program may similarly
refer to the letters, LOOP, as the
starting address of a time-delay
loop. Allowing us to use sym-
bolic addresses for program
steps means that the program
may be changed without regard
to the actual numeric values of
addresses.

The assembler program must
be such that it accepts informa-
tion from the editor and gen-
erates an output In a form com-
patible with your computer.
Just as you assemble short pro-
grams a step at a time, so does
the assembler. The assembler
contains a table of mnemonics
and their equivalent values. For
example, an 8080 assembler
would translate an MVIA in-
struction into 076 octal. The
assembler also assigns real
16-bit addresses to your sym-
bolic addresses, such as LOOP.
When using symbolic address-
es, you must be sure to have a
program step for each symbolic
address, and you must assign

Editor:
Assembler:
Monitor:

grams.
Debugger:

etc.
Breakpoint:
Cross-Assembler:

computer.

GLOSSARY

A program that allows edit-functions such as addi-
tion of a line or character to a program, insertion,
deletion, etc. It permits you to alter your program.
The input data could be anything from programs or
reports to raw instrument data.

The program that converts the assembly language
code into machine code, accepting mnemonics and
symbolic addresses instead of actual binary values
for addresses, instructions, and data.

A program which controls the operation of the
various programs available. The monitor will be
able to access the editor, assernbler, or other pro-

A program which allows.the user to observe the pro-
gram flow and the results of the program’s opera-
tion In a step-by-step mode. A debugger may be
used to change data or instructions, alter registers,

A special instruction which may be inserted in a
program to break off the normal program control
and return control to a debug-type program. When a
breakpoint Is executed, the debug program will in-
dicate what the computer was doing at that point.
An assembler program which will generate the
binary code of a program for a computer other than
the type it Is being used with. For example, an 8080
cross-assembler might operate on a PDP-8 mini-

an address if you use a symbol.
You cannot assign the same
“name” to more than one ad-
dress. Most assemblers will
recognize a redefined symbol or
an undefined symbol and will
produce an error message to let
you know what needs to be cor-
rected.

The final assembler output
will be in punched paper tape,
cassette, or disk form ready to
run on your system. Most as-
semblers will also produce a
listing of the program showing
the address of each step, the
data in each successive loca-
tion, a symbolic address name,
and the mnemonic, plus any
comments. A typical assembler
output is shown in Table 1.

After a program has been
assembled, it will probably have
to be debugged to get it to
operate properly. The program
checkout and debugging can be
painful without additional soft-
ware "tools.” Computer control
panels often prove useful, but
reading binary codes can be-
come tedious, and there are
many computers without exter-
nal controls and readouts. As
an alternative, there are debug-
ging programs avalilable for
most microcomputers which al-
low you to charge instructions,
list blocks of data or instruc-

tions, and single-step through a
program one Instruction at a
time.

One feature of many debug
programs {s the abllity to
establish a breakpoint in the
software being tested. When
the computer reaches a break-
point, the instruction at that ad-
dress is executed and an output
device, such as ateletypewriter,
lists the contents of important,
internal CPU registers. Break-
points are very useful since they
indicate not only that the com-
puter reached a certain point in
the software, but also what the
computer was doing when it got
there. If a breakpoint is set in
the normal program flow and
is not reached, there is some-
thing wrong with the program.
In this case, the breakpoint
would be moved closer and
closer to the start of the pro-
gram until the error is found.
When the error is found, it may
be corrected by using the debug
program to change an instruc-
tion, data, etc.

Once the program is operat-
ing correctly, the debug pro-
gram should have the means of
saving it on paper tape, a
cassette, or another medium. It
should also be able to read such

Continued on page 154

*003 000
003 000 D61 START, LXISP /SYMBOLIC ADDRESS OF START
003 001 377e 377
003 002 000 000
003 003 333 LOOP, IN /INPUT DATA FROM PORT S
003 004 00S 00S
003 005 376 CP1 /COMPARE IT TO 026
003 006 026 026
003 007 312 JZ /1F 1T MATCHES GO TO “"DETECT"
003 010 015 DETECT
003 011 003 0
003 012 303 JMP /1F 1T DOESN°’T MATCH, GO TO
003 013 003 LOOP /LOOP AND CHECK AGAIN
003 014 003 0
003 015 171 DETECT, MOVAC
003 016 323 ouT
003 017 007e 007
003 020 166 HLT

Table 1. Software example showing a typical assembler output.



Introducing
Gl:e 10-second PL Tune-Up

A screwdriver and  frequency counter are all you need
1o tune our new PL encoder units over the entire fre

quency (ange (87 to 250.3 Mz) in & metier of seconds. A

new state ol-the.ar design has produced an incredibiy

small, ulira stgble funable PL tone unit which sacesds

all EIA pertormance specitications. Model $114

operatea 81 any voltage ftom 10-2S ¥V ¢ and comes

wilth § year manutacturer’s limited warranty.
———

COMPARE THESE FEATURES

SUB-MINIATURE SIZE 1V Lx 78 D V2 H

CONTINUQUSLY TUNABLE Any frequency between 67 Mz and
2503 Mz

EASY TO INSTALL. Self-siick back tor easy Mounting. Just 3leads

EXCEEDS ALL EIA SPECIFICATIONS Stabitity 5%. Operating

temperature range: ~ 3010 +60C

LOW COST: Price $34.95 plus $1.50 postage and handling,

ATTENTION CONTROL OPS—Model 510A miniature |1-34 L v

1.316 D a 12 ) encoder-decoder Same as above specs Field

tunabie. Built-in Hi Pass Filter eliminates RX tone. Price 369 95 plus

$1.50 postage and handling

C—
Introductory Special. GIVE US YOUR FREQUENCY
"CHOICE AND WE WiLL SET UP UNIT IN OUR LAB
NYS residents please s0d sales 1ex
Send check, money order. Visa or Master Charge (COD
OKj} 10

»» AB1

APl ndustries ==:.......

COAKIT

HF ASSORTMENT 8

Numsse s

CONNECTOR ASSORTMENT
$25.00 $23.50 coch

Postpaid lots of three
Includes: 5-PL259, 5-50239, §-UGI75, §-UGI76,
2-PL258, | - DM | -M358, 2-M359, | -UG2SS,
1 -UG273, 2 - PL259PO, | - 1021-20, | - Lightning
Arrestor.

Master Charge & Visa accepted / Send for Free Caralog

COAKIT »e=
P.O. Box 101-A Dumont, N. J. 07628
Circle C21 on Reader Service Card

BI-DIRECTIONAL
CASSETTE RECORDERS
* SPECIAL BARGAIN SALEx

Every now and then we run into
something unusual in our shopping for equip-
ment. In this case It-was a particularly good
buy on Sonex cassette recorders. We needed a
bunch of recorders for code tape duplication

but in‘'order to buy at a low price we had to
take about 50 more than we needed. You bene-
fit. These cassette recorders record and play
both directions without stopping. You might
expect to pay from $250 up for a recorder like
this we'll pass them along at our cost
after all, we're not in the recorder business
while they last, get these recorders for $75
each. One to a customer, please don’t be
greedy. You can call up the Radio Bookshop
and place your order with a charge card
603.924-3873

| 7% WAGAZINE. PETERBOROUGH, NEW HAMPSHIRE 03458

FOR BEST PRICE AND
FAST DELIVERY

TOLL FREE

ca
- %
>
é 8340-42 Otive Bivd PO Box 28271 St Lows MO 63132
» H2

...atlast. ..
vour shack organized!

§ A beautiful piece of furniture — your XYL will love it!

$149.95 S-F RADIO DESK
Deluxe - Ready to Assemble

Designed with anglad rear shelf for your

viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.

Also avallable in Unfinished Birch, $134.95
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