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think of yourself as an

antenna expert!

—you select your components!

Get optimum performance band :
for band. Choose from medium
or high power resonators tor \

your favorite bands.

Fold over, 360° swivel mast for ' Eor ?@?an.'rﬁnce' ;Jsglthe
quick band change or easy . regcs)natgr? o
garaging. Select from two ands ecialpdes?' n quick
versions, fender/deck or bumper ‘ g
mount location. Get exceptional reports, ISEONLECT.
broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm

coax. Matching devices

Stainless steel ball mount, 180° - i
. adjustable, commercial duty for RekiSAArad.

superior mechanical and electrical !
performance.

=

Model BM-1 %\

Bumper Mount “the home of originals”
Model SSM-2 Ball Mount ‘ , @?@
£ | :
Ny, _/
- Available from
all distributors
Lo Model MO-2 Standard who recognize the best.
For Bumper Resonators
Model QD-1 1‘ Mount R
Quick Disconnect MO‘:‘AG'II l-s‘;:f"o l] Location Sup:roo WansirE DGLU'tfon'CS
Model RSS-2 50 Ohm Feedline '\'A:Oc![e)l M'?-l Re;onat'ors COprfOtlon
©| & or Deck or M(S) 8
Resonator Spring Eende: 2 KW PER 15800 Commerce Park Drive
Location  Greatest Coverage Brookpark. Ohio 44142
HUSTLER ANTENNA PRODUCTS —tor sixteen Hustler designs are patented under one or more of the (216) 267-3150

years—original designs —created and manufactured tollowing assigned to New-Tronlcs Corporation 3287732,

by American ingenuity, labor and materials —used by
communicators throughout the world 3513472, 3419869, 3873985 3327311, 3589214, 3582951



Miniature Drawn Box

LMB

Exclusive specialization in original precision
engineered box chassis, chassis, cabinets,
panels.

STRICTLY FOR

PERFORMANCE Saesmda sy,

@7

IEROCKNG professionals
A size, type and shape for every application.
LMB box chassis are designed and built

by engineers.

The Better Box for Bettet Results
IN

to professional

GO

standards!

Y 80X
ELECTRONICS RADIO
TELEVISION AVIATION smart in looks, practical in design, light
\ COMMUNICATION AUTOMOTIVE STAT'ON !n weight, exclusivg in matcnmg and phas.-_
DEFENSE GOV'T AGENCIES ing system, the uitimate in ca;')'tuve avea"
HAM we call RINGO RANGER, ""Mr. Prol
INDUSTRY HOBBY This offers hams a superior omni-directional
/ ANTENNA base station antenna with a very low angle
L EFT B s of radiation for higher gain and extended
fLANGELOCKING 45°-6.0""dB coverage. Easily mast or tower mounted.
yee GAIN In stock worldwide with your distributor.
ARX-2. 137-160 MHz

ARX-220. 220-225 MHz
ARX 450, 435-450 MHz

° Reference 172 wave dipole
** Reterence 1/4 wave whip used as gain stand
ard by many manufaciuters.
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There’s a unit of DRAKE gear just right for any ham...
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TV-1000-LP Tv-42-LP

FIXED STATION FOUR

" F BAND VERTICAL ANTENNA

COMPLETE LINE OF
Covers 10 - 15 - 20 - 40 Meters

ASTATIC MIKES ” /
O eq ANTENNAS Only Hustler Gives One Setting for
5 R . Whole Band Coverage
- » 4
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® Lowest SWR—PLUS.

® Bandwidth at its broadest! SWR 1.6 to 1
or better at band edges.

® Hustler exclusive trap covers “Spritz"
extruded to otherwise unattainable close
tolerances assuring accurate and per
Manent trap resonance

®Solid one inch tiberglass trap torms for
optimum electrical and maechanical
stabllity
Extra heavy duty aluminum mounting
bracket with low loss high strength
insulators. Mounting hardware included

® All sections 1% heavy wall, high strength
aluminum.

@ Stalnless steel clamps permitting adjust
ment without damage to the sluminum
tubing.

® Guaranteed to be easlest assembly of any
muliti band vertical.
Antenna has 3/8°-24 stud at top to accept
RM-75 or RM-75-S Hustler resonstor for
75 meter operation when desired.

® Top loading on 75 meters for broader
bandwidth and higher radliation
efficiency!

® Feed with any length 50 ohm coax.

® Power capability full legal limit on SSB

or CW

® Mounting: Ground mount with or without
radials, or root mount with radials.

Length: 21°5" Weight: 15 lbs,

MODEL 4-BTV $79.95

CHAM "BUERGER: ==

AMATEUR RADIO IS OUR BUSINESS

68 N. York Rd., Willow Grove PA 19090
Phone: (215) 659 5900

CALL OR WRITE FOR BEST DEAL

R ;

J10 IS & 20 Meters ]



H d it! |
01 lt‘ laike hodd. of SSB it thess

two low cost twins. ICOM’S new portable IC-202 and IC-502 put it within
your reach wherever you are. You can take it with you to the hill top, the ‘
highways, or the beach. Three portable watts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver characteristics of this f
pair make bulky converters and low band rigs unnecessary for getting
started in SSB-VHF. You just add your linear amp, if you wish, connect to

the antenna, and DX! With the 202 you may talk through OSCAR VI and

VII' Even transceive with an “up” receiving converter! The IC-502, simi-
larly, makes use of six meters in ways that you would have always liked but l
could never have before. In fact, there are so many things to try, it’s like
opening a new band.

Take hold of Single Side Band. Take hold of some excitement. Take two.

1C-202 1C-502
2 Meter SSB - 3 Watts PEP - True IF Noise Blanker 6 Meter SSB - 3 Watts PEP - True IF Noise Blanker
Switched Dial Lights ¢ Internal Batteries - 200KHz Switched Dial Lights - Internal Batteries »+ 800KHz
VXO Tuning * 144.0, 144.2 + 2 More! * RIT! VFO -« RIT!
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC.

ICOM EAST, INC.
Suite 3 Suite 307
13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234

(206) 747-9020 (214) 620-2780
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NOTICE TO READERS

IT IS A CRIMINAL VIOLATION OF FEDERAL LAW AND OF THE LAW OF MANY STATES TO
USE ANY INSTRUMENT, DEVICE, OR SCHEME TO OBTAIN ANY TELEPHONE SERVICE WITHOUT
PAYMENT OF THE LAWFUL CHARGES THEREFOR. IT MAY ALSO BE A CRIME TO PROVIDE
INFORMATION THAT IS USEFUL FOR SUCH PURPOSE UNDER CERTAIN CIRCUMSTANCES TO
ANY PERSON, INCLUDING THE INFORMATION APPEARING IN THE ARTICLE BEGINNING AT
PAGE 67 OF THE JUNE 1975 ISSUE OF THIS MAGAZINE.

WE HAVE BEEN NOTIFIED BY THE BELL SYSTEM THAT SUCH VIOLATIONS ARE
VIGOROUSLY INVESTIGATED AND PROSECUTED. ACCORDINGLY, YOU ARE URGED TO
DESTROY ANY DEVICES YOU MAY HAVE WHICH VIOLATE ANY OF THESE LAWS, INCLUDING
ANY DEVICES BASED IN ANY WAY ON THE MATERIAL APPEARING BEGINNING AT PAGE 67 OF
THE JUNE 1975 ISSUE OF THIS MAGAZINE.

THIS STATEMENT IS BEING PUBLISHED BY ORDER OF THE SUPERIOR COURT OF THE STATE
OF CALIFORNIA WITH THE CONSENT OF THE PUBLISHER OF THIS MAGAZINE.

73 Magazine (where the action is) is published mon thly by 73, Inc., Peterborough NH 03458 (a3 good place to live). Subscription rates
are a ridiculously low $10 for one year worldwide, $17 for two years, and $17.76 for three years (the buy of the year?). Second class
postage paid at Peterborough NH 03458 and at additional mailing offices. Phone: 603-924-3873 (hey, don’t call much after 4:30 pm
EST, okay?). Microfilm edition — University Microfilms, Ann Arbor M! 48106. Tapes — Science for the Blind, 332 Rock Hill Rd, Bala
Cynwyd PA 19904. Entire contents copyright 1976 by 73, Inc. INCLUDE OLD ADDRESS AND ZIP CODE WITH ADDRESS
CHANGE NOTIFICATION.
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NEVER SAY DIE

MISSING ADVERTISERS

Many readers have been writing jn
to ask about specific manufacturers
whose ads have not been running in
73. Since 73 has more ads than any
other ham magazine . . . and since the
73 policy is to refuse ads to unreliable
firms . .. firms which are advertising
in other ham magazines even though
the publishers know they are un-
reliable . . . readers ask, to make sure
whether such and such a firm has been
refused ads in 73.

Several readers have asked about
Eimac recently, Eimac advertises in
the other three ham magazines, but
not in 73. As far as we know the
reason for this is that Eimac is trying
to put pressure on 73 to run non-
controversial editorials. No one in the
industry is going to force 73 to run or
not to run anything, including
editorials, and we at 73 think that this
attempt to use economic power to
influence the press is a serious matter.
Read the editorials in the other ham
magazines and decide for yourself
how successful Eimac has been ...
not a controversy in a carload.

We at 73 think that thought-
provoking controversy is healthy for
amafeur radio . . . and we know with a
certainty that it is healthy for 73. 73
is published for the readers and will
continue to be responsive to the
readers, not manufacturers who try to
buy what they think should be in the
magazines. Ads should be run for the
purpose of selling products, not for
forcing the manufacturer’s views on
the editor.

Eimac is big enough and indepen
dent enough of the ham market so
they can do very well with or without
ham magazine advertising. This puts
them in a good position to throw
weight around weight which few
magazine publishers can afford to
ignore.

About the only difference to the
average 73 reader is that each issue of
the magazine is just a few pages
thinner ... perhaps there is one less
article as a result of the Eimac boy-
cott.

Another missing advertiser, of iate,
has been EBC. We at 73 felt that the
EBC rig did not meet the published
specs and held up further ads until the
situation was cleared up. Recent
reports are that EBC had cleared up
the problems with the rig so as soon as
this can be verified by a test of a new

rig with all the latest mods, EBC may
be back in 73 again.

Missing ads like that are expensive
both for 73 and for the advertiser, so
ads are not held up frivolously.

MORE HAMFESTS?

If local hamfests were better pro
moted to bring in CBers and other
prospective hams instead of just being
geared for the entertainment of those
already licensed, we might be able to
bootstrap more chaps into our
interesting hobby.

Hamfests can ‘be run for a profit,
you know. Those interested in finding
out details on how to make big money
out of hamfests should get in touch

with Leonard Norman ... an ex-ham
{the FCC took away his ticket) . ..
who has been running ‘'em for years in
Las Vegas. Write to him at his conven-
tion headquarters in Boulder City,
Nevada or, if there is any problem, get
his Boulder City office address from
Ham Radio Magazine in Greenville NH
they are very close to Norman.

Commercialism can go too far, of
course, so you have to be careful
about this. !f you charge for manufac-
turer booth space, for admission, for
technical talks, dinners, cocktail
parties, and everything, you may find
interest dropping. You may be able to
get away with having a manufacturer
pay for a cocktail party ... and then
Continued on page 100

HINT OF THINGS TO COME?
Is this a new CB magazine? Thanks to Marc Leavey WA3AJR for spotting

this “new” QST cover.
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the TR-2200A

Kenwood's high performance portable 2-meter FM

transceiver. .
compact.

.completely transistorized, rugged and

12 channel capacity. Built in telescoping antenna
can be easily replaced, or stored in carrying case.
Connector for external antenna also. External 12 VDC
or internal ni-cad batteries, complete with 120 VAC
battery charger. 146-148 MHz frequency coverage.
12 channels, 6 supplied. Battery saving “‘light off"”
position. Hi-Lo power switch (2 watts -400 mW).
Sensitivity: 0.5 uV or less/26 dB S+N/N. Built-in
speaker. Size: 5-3/8"”"x 2-5/16""x 7-1/8", 3-3/4 |bs.
Complete with Dynamic mike, O-T-S carrying case,
all cables, speaker/headphane plug and 10 Ni-Cad
batteries. Amateur net... $229.00.

TRIO-KENWOOD COMMUNICATIONS INC.
116 EAST ALONDRA/GARDENA, CA 90248

ay is the

the TR-7200A

Kenwood’s superb

Packed with features
like the PRIORITY
function . . . Put your
favorite crystals in
channel 7, and the
7200A automatlcally returns to that frequency when
it senses activity there. 146-148 MHz coverage, 22
channels, 6 supplied. Completely solid state. Voltage
reguired: 13.8 VDC. Antenna impedzance: 50 ohms.
Frequency adjusting trimmers -on every crystal. RF
ocutput pawer: 10 watts (or 1 watt at low power)
Adjustable frequency deviation (factory set at 45
kHz). Automatic VSR protection. Receiver sensi-
tivity less than .5 uV for 27 dB. Selectivity: 12 kHz/
-6 dB and 24 kHz/-70 dB. Size: 7-1/16"” Wx
2-3/8”"Hx9-7/16" D, 5-1/2 Ibs.

Complete with dynamic mike, DC power cord, mobile
mount, mike hanger, auxiliary connector and external
speaker plug. Amateur net... $249.00.

The perfect companion to the TR-7200A is the PS-5
AC/DC power supply. Together they provide an
efficient and handsome base station. The PS-5 is
complete with a digital clock and automatic time
COntroI feature bu It in. Amateur net $78. 00

KENWOOD

.. pacesetter in amateur radio

2-meter FM mobile transceiver.
Lesigned to withstand the most severe punishment
while providing consistently excellent performance.
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ROCKY MOUNTAIN HIGHS

Aspen was a blast — all that we
expected and then some! We all
regretted leaving there, that’s for sure.
| skied solidly for six days, starting
Sunday, January 11, on the four
11,000-foot mountains — Aspen,
Aspen Hightands, Buttermilk and
Snowmass — and found them all
superb. Aspen village is located at the
foot of Aspen Mountain and Aspen
Highlands, and Snowmass was about
12 miles away.

Chuck WA1KPS, Wayne W2NSD,
and Pete WBOF LW from Illinois took
lessons on Buttermilk most of the
week and | skied with Eric WATHON
from Lincoln, Mass. We did our
damndest to ski everywhere, but were
lucky just to hit every lift on the
mountain for one ride during the day.
That's how many lifts there were and
how big the mountains were! Most of
the trails were very wide, sweeping
down the mountainsides. Sugarloaf in
Maine has, in my opinion, the only
trails in the Northeast at all com-
parable and it's less than half the size
of, say, Snowmass. The weather was
clear almost every day we were there,
with the exception of Monday when
we had snow flurries. The scenery was
simply majestic with snowcovered
mountains and valleys visible in every
direction. The temperature during the
day ran from 15 or 20 degrees to
about 30 to 40 degrees by the end of
the week. Because of the altitudes

3 » . " , g
aen it ever prooi

that you

(Aspen village is 8000 feet — almost
2000 feet higher than New England’s
Mount Washington), we'd get winded
easily; | came up puffing just from
bending down to buckle my bdots.

We all carried 2 meter FM walkies
and had fun chatting together on "'52
direct” between mountains while
riding up on the chair lifts. No re
peaters yet in Aspen — wait until next
time! Chuck brought along an Atlas
SSB transceiver and Dentron tuner
and we had a batch of 75m QSOs
using an end-fed “long wire’’ hung on
the hotel balcony one dark night.

Our hotel was very nice as expected
— very convenient, located between
the two chair lifts at the foot of
Aspen Mountain, about a block from
the nearest lift and a block from the
bus stop from where the free bus
shutties ran to all the other moun-
tains. After skiing each day, we
jumped into the hotel’s heated pool
for awhile. Boy, that hot water was
great for the aching muscles after 6-7
hours of skiing! Fun to float on your
back and look up at the stars or
snowflakes, whatever. Then, into the
sauna to sweat for a bit in its 230
degree temperature. We all got
together for supper every night, which
was a "'‘peak” experience of the day,
since, although the town has a popula-
tion of 7000 to 8000, it has 80

restaurants and nightclubs and we
went to a different gourmet restaurant
each night. Supper would last a couple
of hours, then maybe we'd look in on
a nightspot briefly, and off to bed.
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The restaurant prices were a bit high
— as was everything else in town —
usually supper cost around 15 bucks

apiece. But the food and service were
superb.

We did encounter several un-
pleasant situations, unfortunately. We
had a beautiful flight out to Denver
from Boston on Saturday, January
10th. Chuck, Eric and | met Wayne
W2NSD, fresh in from the SAROC
hamfest, at the Denver airport. That's
where our troubles began. Seems that
the little airline which was to fly us
the 200 miles out to Aspen had sold
at least two tickets for every available
seat. Things were totally screwed up
when we arrived with a lot of people
standing around getting unhappier by
the moment and the airline people
acting unpleasant about the whole
thing. Wayne finally managed to get
on a plane and leave for Aspen, but
not the rest of us. After we'd been
there about 4 hours, we said the hell
with it, cancelled our tickets, had a
heckuva time reclaiming our bags and
skis, rented a car and set out about 7
pm to drive to Aspen, in spite of
warnings about icy roads and snow
blocked mountain passes. Fortun-
ately, the weather was fine, ahd with
good moonlight, the visibility was
excellent. Immediately west of
Denver, which is 5000 feet, you climb
into the mountains and we drove over
a couple of 11,000-foot passes, a
fantastic drive. Passed the Loveland
ski area, the top of which seems to be
above timberline, then through Vail
which is a mass of condominiums
tucked in a narrow, deep valley, and
some other big ski areas | don't
remember the names of. Finally, about
midnight, we left the main highway
west, and drove the last 40 miles or so
south to Aspen, arriving about 1 am.
We finally found the hotel after plow-
ing through masses of party-goers
(that's Aspen every night!) and off to
bed. Up early and off to Buttermilk
for a super first day of skiing in
foot-deep powder and balmy weather.
When we returned to the hotel, Chuck
and Wayne's room had been robbed:
tape recorder, still and movie cameras,
airline tickets, and a 2m walkie — in
all about $2000 worth. Three days
later, Pete WBOFLW from Ilinois,
who had joined our group, had his
room robbed. There were several
other thefts from our hotel during the
week. Chuck caught a bad cold and
was unable to ski for the last two
days. On a few occasions, we were

overcharged for meals, but our sharp
eyes caught the errors.

It was a great vacation and my
skiing here in New England can now
be described as only second-best. You
can’t believe how much fun it is to
run those big beautiful trails out there
— even the moguls are bigger — can
you visualize Cannon Mountain’s
Zoomer or Polly’s Folly trails half to
three-quarters of a mile long or even
steeper? Or skiing a trail even longer
without seeing one mogul? Or being
scared stiff while riding a chair lift up
an 11000-foot high narrow ridge —
just wide enough for chair lift and ski
trail underneath and looking down
sheer cliffs on either side? | was in
terror on that one, located at the top
of Aspen Highlands. Rode it a second
time to see if | was still scared — 1|
was. .. Or the beauty of the snow
plume blowing off the 14,000 footer
up the valley between Buttermilk and
the Highlands. Or the memory of
stopping high up on Aspen {Ajax)
Mountain late in the afternoon and
looking down at the village a couple
of thousand feet below. Or the sheer
fun of running the open snow fields
near the summit of Snowmass, called
the ''Big Burn,” due to a fire which
cleared most of the trees from the
area years ago. Still an occasional tree
there to dodge in the half-mile wide
ski "trail.”” One can get spoiled fast
with this kind of a mountain.

So, inevitably, it all came to an end.
On the 17th, we caught the shuttle
bus to the airport near the foot of
Buttermilk, packed into the little
twin-engined Otter aircraft — big
enough for 19 passengers, and climbed
out over the Aspen valley en route to
Denver, about an hour away. No cabin
pressurization — my fingers turned
blue, Wayne appeared to be slumped
over up forward. Scenery below was
superb. Then, big DC-10 airbus to
Boston — 2 seats wide on either side
plus 4 seats in the middle. Landed
a little after 6 local time and found it
bitter cold and windy in Boston.
Home about 8, vacation qver. I'd like
to give some credit where it is due —
first to Wayne and Chuck for the
whole idea last summer, to Rocky
Mountain Airways who provided us
the inspiration to drive from Denver
to Aspen (| wonder whatever hap-
pened to the 47 anxious folks ahead
of us in the Rocky Mountain queue at
Denver), to the Continental Inn at
Aspen where the accommodations
were excellent, but had unsolicited
room serivce (the burglars), and to
amateur radio itself which got me
going on the best vacation imaginable
for this ham skier.

Sandy Cole W1PVF/1
Concord MA

HI YOURSELF

Just received your new 73 format. |
don‘t like it. Looks like mid-winter
Sears sale catalog. Hi.

Jack Kulish K7YNY
Stanford MT



WHAT SERVICE!

| would like to tell you how pleased
{ am with one of your advertisers. |
mailed two separate orders at
different times to James Electronics.
Both orders were mailed on Sunday
and received back in my mail box the
following Saturday. What service!
Also | received 100% of what was
ordered. No back orders, no substitu-
tions, and no oversights. You can‘t
believe how easy this makes buiiding a
project. Others are still waiting to
receive their B/Os or missent parts.
Harry R. Clement
Des Moines |A

| recently placed orders with three
of the advertisers in the pages of 73:
S. D. Sales, James Electronics, and
A P Products, Inc.

All three of the orders were re
ceived complete, exactly as ordered,
within 10 days of my mailing of the
orders!!! This is fantastic!!t S.D.
Sales even included a free package of
LEDs, which is unheard of when
dealing with the large suppliers.

I'm sure | am not alone in saying
THANK YOU to you and the adver-
tising staff of 73 for making it possi-
ble for these relatively small com-:
panies to become known to your
readers. | think that it is unfortunate
for amateur radio that the January
1976 issue of OST contained only one
advertisement from a small parts
supplier which, incidentally, was not
one of the three listed above.

Please continue with your work at
73 in the same vein as you have been.
We may not always agree with your
viewpoint, but at least you do make
your readers aware that there occa-
sionally can be justifiable, sensible and
rational alternatives to the ARRL
position on various matters. Thanks
for the originality of 73!

Louis A. Hodges WILMI
Chester 1L

Thanks, Louis — | do like to hear
about good experiences with adver-
tisers. | also want to hear immediately
about any bad experiences with our or
other magazine advertisers. | have
been known to raise hell over things
like that. 73 loses a lot of money
every month by refusing to accept ads
from firms running ads in QST, HR
and CQ ... | need to know who the
good guys are and who the bad guys
are . . .and | want to know when they
change their spots. Re my editorials

| get a big laugh out of a few
manufacturers who won't advertise in
73 because they think this will force
me to run QST-type editorials . ..
that's dumb. | write my stuff to get the
juices running and whether | believe
what | write or not is irrelevant. |
want readers to think and have some
fun. Oh, a few get up tight . .. but
you know, oddly enough, | get vir-
tually no letters to the editor which |
could use instead of my editorials to
get readers thinking . .. pity, for I'd
rather be out skiing than writing.

Without controversial ideas, 73 would
be just like the other ham magazines

. and you wouldn’t want that —
Wayne.

KEEPING PACE

K8YYP’s request for heart pacer
information reminded me that others
having or contemplating a pacer in-
stallation might benefit from a
cassette tape made by VE7QQ,
another pacer recipient.

Sadly, Ken VE7QQ died from other
causes. However, 1 will make a copy
of his interesting recording, at cost,
for those interested.

Yes, | contacted K8Y YP.

Gene Brizendine WAATE
Huntsville AL

EXCEPTIONAL OAKLAND

In light of recent editorial com-
ments about repeater operations, we
feel that certain points should be
brought to light. In our area, we have
a repeater (of which we are both
control ops) which does provide a
source of intelligent discussion and
which does provide first rate emer-
gency service. We are speaking of
WR2ABN (10/70) in Oakland, N.J.

We have both had the privilege to
monitor and to participate in serious
discussions of music (both classical
and jazz), astronomy, astrology,
religion and philosophy on this
repeater in the evening hours, and
have found these discussions most
stimulating.

Likewise, the OQakland 10/70
machine regularly handles more emer-
gency traffic in a week than any of
the repeaters listed in that other maga-
zine do in a month, a fact which we
intend to publicize further. In addi-
tion, in every instance of bad driving
conditions in the metro North Jersey/
New York City area which bhas
occurred in the past year, WR2ABN
has been used almost continually
throughout the period as a clearing
house for road and weather informa-
tion, with formal net control and
monitoring of the National Weather
Service reports and local police chan-
nels to provide greater assistance.
Travelers in and through our area
know that, if they should need assis-
tance or encounter an emergency dur-
ing the normal operating hours of the
repeater, they need only put out a call
for help and someone will come right
back to them.

In contrast, local Citizens Band is
almost .impossible as far as trans
mitting a readable message through
the din is concerned. The total dis
courtesy and lack of concern for any
sort of operating standards is the rule
here on CB. In much monitoring, we
and others have yet to hear an emer-
gency report on CB in this area, even
on Channel 9, because that too is
usually clogged with multiple QSOs ali
interfering with one another.

In short, we do not really wish to

disagree with your premises entirely,
although we have both encountered
other machines elsewhere which are
also most helpful, but rather to point
out that, in our area, WR2ABN is an
exception to the sentiments expressed
in recent issues.
Page E. Taylor K2QAR
Butler NJ
Russell J. Edmunds WB2BJH
Kinnelon NJ

QUICK AND CHEAP

Suggestions from a pre Novice —
Include projects on a regular basis that
can be constructed cheaply and would
help a Novice to get on the air.
Examples: T-R switches, CW trans-
mitters and receivers, quick and cheap
antennas, etc.

If we are to attract new people to
amateur radio we need attractive pro-
jects that can be built quickly, from
readily available parts, and give the
builder an immediate sense of partici-
pation in radio. Construction projects
for Novices are all too often built and
designed by amateurs with years of
junk box’ materials and experience
at hand. Novices, on the other hand,
have no used parts, no familiar sources
of supply, and little or no schematic
and construction experience.

The 5 band trangmitter on pg. 125
of the Nov/Dec issue is a typical
example. This transmitter is just what
I'm looking for. However, the article
does not include a complete parts list,
has no wiring diagram that shows
component placement, and makes no
attempt to teach a Novice. The
project could have included construc-
tion details, theory, suggestions for
coupling with a receiver/antenna (T-R
switch), and a single source that sold
all parts.

The scope project on pg. 74 is
much more complete, as it includes
many of the details mentioned for a
Novice project. Yet this project is
written for far more advanced hams.
Quick and cheap projects seem to get
short and sweet space in magazines
these days, yet if a beginner can’t get
started, he will move on to another
field of interest — one that will gratify
his needs and interest.

William Cook
Alpena Ml

ROCKING HAM

| want to tell you how much that
13+ wpm code tape has really helped
me. Believe me, I've only spent a total
of less than 7 hours, and my speed is
up to about 15 wpml

| am 20 years old (soon to be 21). |
took my Novice test in Nov. 1974 and
got the license in Jan. 1975. Then 3
months later | was out of work for 3%
weeks because my place of work had
to close for remodeling. So | “boned
up” on the theory (even though |
knew some radio theory) and the
code. Then in April, 1975 (note the 3
months later!}, | took the General and

Advanced on the same day and
passed! 1 also used your tape at school
in spite of the other kids giving me
that weird look.

| also plan to go for my Extra class
soon. | also agree that if you want
that ham ticket, earn it! Don’t sit
around lazily and hope someone else
will give it t6 you!

| now work 2 meters as well as HF,
and would you know? These guys on
2 meters are beautiful and | love
them! t've received a lot of help from
them too, which | dearly appreciate!

I‘m also planning to get up a rock
group and call it “Larry WA4MJQ,
And His Ancient of Days.” Who
knows? This may indirectly expose
amateur radio to the public.

After reading some articles in 73, |
also want to note that |'ve also had
trouble with Trigger Electronics. How-
ever, | did get my money back through
the intervention of the Postal Inspec-
tion Service,

| really like your magazine!

Larry S. Lawhorn WA4MJQ
Richmond VA

COMPUTERE(A)SE?

Keep the microcomputer articles
coming . . .

Robert Brubaker K3UPK

Lebanon PA

Thank you for
interest in computers.

What we need now is articles which
tell us for what purpose we may use a
computer.

What will a computer do for us in
the home, the workshop, and the ham
shack?

Tell us. It will help us to know the
applications, and that would in turn
be good for the industry.

Harry D. Minshew W6ZOW
Hemet CA

stimulating our

Right! Well, | can think of a lot of
things | want to do with a computer,
such as get a list of the times and
antenna bearings for accessing Oscar 7

. playing Star Trek, Twenty-One,
Lunar Landing and many other games

. keeping an index and list of all the
recipes | like . . . an index to all of the
ham articles of possible interest to me
such as RTTY, SSTV, uP, FM .. . an
index to my record and tape collec-
tions ... a list of all the repeaters in
the world ... a list of all the DX
stations |’ve contacted and the details
about them, QSLs ... my checking
account generation of SSTV
pictures and art . .. generation of art
on my color TVset... RTTY genera-
tion and contacts over the air using
Baudot, ASCI!! or Morse Code ...
accessing other computers via Oscar 7

mailing list for some clubs [
belong to editing letters and
articles which said computer then can
print out . .. key word sorting RTTY
short wave news broadcasts for any-
thing concerning amateur radio . ..
checking for any calls via any re-
peaters within range automatically . . .



things Iike that. With two or three
terminals most computers can do
several tasks at once ... okay?

- Wayne.

| will not forgive you for bringing a
new interest into my life, just when |
had decided that 1 had more than
enough projects to keep me busy. A
friend of mine, Dave KSWNV /7, has
an Altair 8800 with 16K memory,
CRT terminal and TTY 1I/O. Friday he
brought home from Albuquerque one
of their floppy disk units. Since |
don’t want to get in that deep and his
unit is idle a good deal of the time, we
have started a ham radio-computer
project. We live 25 miies apart and he
is going to send me the video output
from his 1/0 port on 439.25 MHz and
| am going to access the machine with
an ASCII keyboard modulating a 147
MHz FM transmitter. At least that's
the plan. We've applied to the FCC to
use ASCIl on two meters. Enough for
now — I‘ll get Dave to write it up
when we are up and running.

Rod Hallen WA7ZNEV
Tombstone AZ

Sure like the new format, but am
wondering about all the highly tech-
nical computer and digital articles you
feature. I'm an Extra and schooled as
an E.E., but this stuff is so far beyond
me — only thing | understand is the
title. I'm certainly for progress, but it
seems many of these articles are way
beyond the normal reader you may
have. | take al! four ham pubs — and
like yours the best — but honestly it’s
leaving a good part of us in a cloud of
dust. Respectfully submitted,

Lon C. Brickley WAAFS
Pompano Beach FL

If you live in the metropolitan New
Orleans area and are interested in
computers, you are invited to join our
group. Whether your interest is hard-
ware, software, applications, or just
general interest, we welcome vyour
input. For further details please write
or call me.

Emile Alline, Jr. WASWUJ
1119 Pennsylvania Ave.
Slidell LA 70458
504-641-2360

P.S. Keep up the good work — espe-
cially in translating “‘computerese.”

ENTERPRISE

Just finished building the Starfleet
Communicator (February, 1976).
Nice toy; the girls love it! However, |
did have some trouble getting the
little unit going, and so offer the
following suggestions to those who
have built, or will build, this device.

First off, use only a fresh, heavy-
duty 9 volt battery when checking out
the unit. Secondly, the voltage on pin
5 of IC1 (7493) should be fairly close
to 5 volts. When | first tried the unit,
the voltage on this pin was less than
4.5 volts, and the communicator

would not function. The problem
could have been due simply to the
characteristics of the various devices |
used. The LEDs were from James
Electronics (Model XC526}, while the
UJT was one contained in a package
of 4 which was purchased at Radio
Shack (Part Number 276-111).
Regardiess, | fowered the 100 Ohm
resistor in the 5 voit supply line to
about 50 Ohms so as to obtain the
proper operating voltage.

At this point, it was necessary to
lower the 82 Ohm resistor in the
gating line (pin 11 of IC1) to 39
Ohms, and to bypass pin 14 of IC1
with 0.3 uF (for noise suppression)
before the unit would function.

Some other hints ... | built my
unit in the case of an old transistor
radio. This provided the case, a
speaker, and a battery compartment
all in one step. Further, not wanting
to bother with the flip-up top, |
simply mounted an SPST switch on
the side of the case which is used to
activate the communicator. Finally, |
used ElectroCraft Model 35-414
push-button switches {miniature,
momentary switches) for S2 and S3.

As | said, the unit is working and
the girls love it (ages 6 and 7).
Further, | learned quite a bit in the
process of building it. Hopefully, with
the above info, others will have an
easier time getting their communica-
tors going.

Ted Cohen WAUMF
Alexandria VA

P.S. James Electronics is fantastic!!!
Ordered some parts by mail on Satur-
day, and had them by noon, the
following Wednesday !

YL 7373!

Recently Jim Ricks W9TO, inven-
tor of the world-famous keyer, sent
his young lady to pick up his auto
tags. Completely by chance, his new
plates read: YL 73 73 !

Gene Brizendine WAATE
Huntsville AL

BAD APPEARANCE

| recently learned a valuable lesson
about automobile security. While
parked in a hotel lot in Milwaukee,
my car was broken into, and my
broadcast radio, along with a good
part of the dash, was stolen. This was
not a tape machine, and an examina-
tion of nearby cars turned up several
with better, more easily removable
units. However, my car did have the
bottom half of an HF antenna on the
bumper. The police seemed to think
that the thief was looking for CB
units, and being unable to see through
the frosted windows, broke in, and
then took what was there. | guess the
moral is avoid even the appearance of
arig in the car.
Alan P. Biddle WB9SQB
Madison W

TYPING

| really enjoy your magazine. |I'm
planning to get my Novice license
pretty soon.p o you think you could
have a few. how- to-do-it articles for
the guy who is not too experienced. T
hanks. So much for my typing.
Tom Rosicka
Springfield OH

THE QUEST FOR THE HOLY PR

Please eyeball the enclosed PR spot
| landed in my local newspaper. |'m
proud of it and you should be too,
because WA4BDW's story in the Jan.
73 inspired its beginnings. You know
this guy had a lot of nerve with his
item #2, “’Land a feature story in a
local newspaper;’ bit. But since the
CBers get it done now and then |
thought what the heli. So | wrote Bob
Iverson (author of article enclosed) a
letter and invited him over to the house
to see what | had going. | baited the
invite with things like Oscar, ATV and
the like, and used the basic premise
{per FCC R&R) that hams are around
to provide emergency communica-
tions and enhance international good-
will. Note how that got in the first
paragraph.

This story appeared on Sunday, Jan
18th in the Danville Commercial
News, which is owned by a big outfit
called the Gannett News Service. The
local paper circulates better than
75,000 with Danville, Illinois the
hometown of about 41,000 people.

You might be interested in knowing
that | took about an hour to prepare
for the reporter’s interview by pain-
stakingly bookmarking articles
{especially ones with photos) from 73
and QST to back up everything in the
story. My presentation took about 25
minutes, including questions from
Iverson and the photo. (t was topped
off with a short QSO with WN4BSL in
Owensboro, Ky. for effect. | might
add that my presentation was very
general and not at all technical, touch-
ing on a variety of things which |
thought non-hamming, non-technical
readers might like. Again, the basic
premise was to make aware the
existence of us in the event of a large
scale disaster. Detente is in too, so
hence the goodwill.

A local ham whom [‘ve never met
called to tell me that the story created
a lot of interest on the 2 meter net
and congratulations were offered on
behalf of himself and all the locals. A
very nice gesture, | thought, since this
guy is a General and is into slow scan
in a big way, which would have been
nice for the mug shot.

At my place of full-time work, |
was treated as somewhat of a man-of-
the-hour and greeted by a programmer
on the staff with “Who the hell do
you know at the paper?’ No one. At
my place of part-time work, country
FM station WIAI, the manager was
very pleased and intended to send the
owner of the station and the building

a copy of it. He lives out of towp, in
fact out of the county. This, despite
the fact that WIAI is not mentioned in
the article. | jock there on weekends,
just in case you ever buzz around
here, Wayne. 50,000 Watts 99.1 and
good country music. What more could
you want???

Anyway, that's my effort toward
PR, and you and WA4BDW should be
congratulated for the inspiration. But
most of all, Bob lverson of the Com-
mercial News should be honored for
his excellent writing and comprehen-
sion. After all, the reporters have to
write these things and they really
decide how well it’s going to go over.

You know, I've read many articles
telling us we need PR, but nothing
about how to PR. Maybe you could
help by telling us how to prepare
feature article presentations, or HOW
to set up booths at local CB jamborees
or HOW to give demonstrations for
school science classes. Some of us
don’t know how to organize our time
or talk or any damn thing. | made my
presentation without any idea how it
would turn out. Lucked out | guess.

Well, so much for all this. Hope you
enjoyed the clipping and thanks for
listening. Also like the new mag
format. It's about time.

Ted Osborn WNIPIQ
Danville IL

P.S. Also, tell Mary she did a fine job
with my Reader Service requests for
this month.

INFLATION

In reference to the January 76 issue
of 73 Magazine. The article “County
Hunting” by W2SDU quotes the price
of Directory of Post Offices available
from Government Pripting Office
under stock No. 3900-00242 at $4.25.

Have just received the copy |
ordered and find the correct price is
now $5.05 — the price quoted now
being obsolete.

Earl Stacy K7BD
Selah WA

IN ENGLISH, PLEASE

In reference to your article “‘Stereo
— A New Type of CW Filter,” jn the
March issue, it doesn’t take much
imagination for RTTYers like myself
to stick the Mark and Space scope
monitoring audio outputs of the tele-
type converter into an inexpensive
“hi-fi** stereo amplifier and tune for
equal left and right separation of the
FSK signal. Using stereo headphones
gives you a pretty broad left-to-right
audio “picture” of the signal so that
centering the FSK around the cross-
over point is fast and very accurate.
Note that QSBing of the Mark and
Space frequencies does not effect the
tuning sense you have as you bring the
signal into proper position. This
simple method of tuning FSK gives
you a great sense of security, because

Continued on page 74
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KLM ... big, broad, super-
performance line of beam antennas == \\\ '
with the same “take charge” Big Stick s
leverage from forty meters to seventy centi-
meters! Covers the whole band.” Cleaner patterns and
lower VSWR are &ttributable to sophisticated designs

featuring multiple driven elements, optimized between-
element spacings and KLM's custom insulators.

Every KLM antenna ... HF through UHF .. . is a carefully crafted product,
engineered for maximum mechanical strength consistent with low weight ...

is corrosive- resistive with stainless steel hardware and 6063-T832 aluminum . .. l
uses high strength, low-loss insulation materials and castings. }

Don’t be second best in HF or VHF contests, Oscar,
Moon bounce, tropo ... penetrate the

pileups with KLM antennas! KLM

2 METER ANTENNAS

|
*KLM Model 432-16-LB covers & The antennas in this series wilt
1

-434 MHz only. !
430-43 2 only. beat all comers! Individually, these

antennas are doing a tremendous
job where high gain, F/B ratio and
‘ low VSWR are important ... in VHF
DX contests for example. Many are
‘ stacking them for moon bounce
i and tropo work using available KLM
i

N
KLM 70
CENTIMETER

ANTENNAS

baluns and couplers. Included in
the series are antennas with 7, 8,
9,11, 12, 14 and 16 elements, all

KLM providing broad coverage. 143.5
The fine séries of UHF antennas to 148.5MHz (without tunirig) plus
consists of 6,14 and 27 element 20 METER exceptionally high gain,
high gain, broad coverage MONOBANDER

antennas (6 and 14 element types

are rear mountable). All antennas
(except the 432-16-LB) cover 420-
450 MHz without need for tuning.
These are ideal, maximum gain
antennas for point-to-point or
repeater control applications.

An available long boom 12’ model),
optimized at 432 ¥ 2MHz, is par-
ticularly desirable for EME and

DX communications. Eight of these
beams, using KLM high efficiency
couplers are comparable to a 128
element, extended, expanded
collinear array.

A typical antenna: (KLW-420-470-14)

Elements: 14

Gain: 11.5db (dipole reference)

Beam width: 18 degrees @ 3db pts.
Diameters: Boom: 1" (25.4mm).

Elements W'D (9.5mm)

Do you operate both phone and CW and so are forced to
compromise with higher VSWR on one or the other mode?
Not with this KLM 20 meter monobander! Multiple driven
elements and other KLM design exclusives, give broad-
band action, low VSWR over 13.9to 14.4MHz. F/B (and
sides) ratio is excellent, gain is exceptionally high.

(9.75 dipole reference). Impedance is 200 ohms balanced
(matched w/KLM's 4:1 4KW p.e.p. balun (optionally
available). Assembly is simple and fast.

Other KLM beams for 40,15 and 10 meters feature dual
driven elements for high gain, F/B ratio and low VSWR
over both phone and CW band sections. Also, a 7 element
log periodic w/26’ turning radius, 30’ boom (3", 76 mm)
Dthat gives continuous coverage, 10-30MHz!

Makes an excellent NO TRAP, 20-15-10 meter beam with
gains equivalent to long boom, 3 element Yagi. Matches
50 ohm line w/4KW p.e.p. balun (supplied).

5tull size elements: Boom: 42° , 3" (76mm)D.
Turning radlus: 28° Wgt: 65 Ibs. (29.4KG)

At your dealers. Write for descriptive catalog.

KLM electronics

17025 Laurel Road, Morgan Hill CA 95037 (408) 226-1780, (408) 779-7363

Atypical antenna: (KLM-144-148-14)
Elements: 14

Gain: 14.2db (dipole reference)

Beam width: 18 degrees @ 3db pts.
Boom: 208" (5283mm). Wgt.: 81bs (4 KG)

NEW
AZIMUTH
ROTATOR

Ideal for most HF tribanders and VHF arrays.
Medium duty w/electrical brake/limit switches.

1 minute/360 degrees. Rugged ... weatherproof.
Attractive direction indicator,

NEW ELEVATION ROTATOR

G &,

Use for OSCAR 6-7, Moonbounce, etc. Medium
duty w/electrical brake/limit switches.

1 min./ 180 degrees. Rugged ... weatherproof.
Attractive direction indicator.




the little surprise

The IC-22A has caused some pretty big surprises since it first started making waves in
VHF-FM. Veteran operators have been delightfully surprised by its sophisticated styling and
ease of operation; FM beginners, by its versatility, large number of possible channels, and its
great value as a starter unit for FM transceiving; and all owners, by its unexcelled high
quality construction and low maintenance problem record, ICOM traditions. The competition
was in for a big surprise as it raced past everything in its field to become the most popular two
meter crystal controlled radio on the market. Surprise. Surprise.

But the IC-22A’s best surprise is the little surprise, its price. surprise. The little radio with all
the big surprises is also the best FM transceiver value available. Engineered for versatility
and sophistication: priced within the reach of the most mod-
est beginner. Whether the IC-22A is your first FM or your
last, you're in for a little surprise.

SEMICONDUCTORS

TRANSISTORS 22
FET 4 POWER OUTPUT HI 10 Watts, LO 1 Watt
IC 3 BANDWIDTH (TRANSMITTED) 15KHz with 5KHz deviation
DIODES 16 MICROPHONE DYNAMIC 500 Ohms.
SENSITIVITY .4 microvolts for 20DB quieting
FREQUENCY RANGE 146-148MHz 3 microvolts for 12DB SINAD
INTERMEDIATE FREQUENCIES 10.7MHz First |.F
CHANNELS 22 455KHz Second I.F
MODULATION Phase, F3 MODULATION ACCEPTANCE 7KHz peak dev. freq. less than 3KHz
VOLTAGE 13.8 (15%) RECEIVER BANDWIDTH +/~13KH2 more than —6DB
SIZE 58x156x2305 (dim in MM) +/~23KHz more than -60DB
WEIGHT 1.7 kilos AUDIO POWER 1 Watt into 8 Ohms
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:
A ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307 3
13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234
N (206) 747-9020 (214) 620-2780




Looking West

A Dark Horse Will Out

Ever have a run of luck when
nothing goes right? You know, when
it seems like the gods have things
stacked up against you. That's just the
way 1976 began. Actually, it began in
early December when some low
creature decided that he needed my
lcom IC-2F (serial #4893 if you
happen to run across it) more than |
did and went to the trouble of pur-
loining said radio from under the dash
of our ‘63 Cadillac. | said trouble,
since it not being my nature to trust
mounting brackets and such, 1 had
drilled three holes through the top
case cover and mounted the radio
directly to the dash in as incon-
spicuous a spot as | could find. | guess
the spot was just not inconspicuous
enough and scratch one IC-2F.

On New Year's Eve | remember
telling Sharon that ‘76 would be
better than ‘75; it had to be. Was old
ITF ever wrong! On New Year's Day
afternoon, the oil pump in our ‘71
Torino let go and took the engine
with it. Oh, the idiot light did come
on ... after the car had chugged and
grinded its way to a stop. My thanks
to the many amateurs from both
WR6ABB and WR6ABE that came to
our aid and got us down to sea level
from atop Muhulland Drive, and a
special thanks to George WABMQM
who is currently hard at work putting
all the pieces together once more.

This morning, though, was the
clincher. Though on its last legs, the
old Cad was still running and | had to
renew my driver’s license. The Depart
ment of Motor Vehicles office is
about a mile from here, so bright and
early this am, | drove over and
obtained my renewal. | was going to
make a stop at one of my parts
suppliers when | noted some steam
from under the hood. Well, this car
has had a water leak since | bought it,
but it is always wise to check. Being
almost at my house, | drove there and
parked. Lucky | did, since it seems
that the water pump and the radiator
had given up at about the same time.
Have you any idea what it’s like to be
sans wheels in Los Angeles? You
cannot even get to the corner unless
you have a car, and here | sit in our
living room — the auto score, 2 down,
0 to go! Oh well! If ‘75 was bad, so
far ‘76 could be classified as a
disaster!

The Torino going down for repair
came at the wrong time — just a week
prior to SARQC. We had about given
up hope of getting there when Rick
WABVSK offered us a lift across the
Mojave to the fun city of Las Vegas.
Three people and all the necessary
luggage packed tightly into the con-
fines of Rick’s ‘72 VW bug. Reminds
me a bit of a trip cross country in ‘70
with Lou K2VMR in his VW lovingly
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Capt. Dick McKay K6VEP (left) and Gary Wood WAGDTX (right) enjoy lunch
with John Johnston K3BNS, head of the FCC’s Amateur and Citizens Division.

called BUGSY, but that's another
story. Anyhow, aside from the sardine
can sized transportation for which we
will be eternally grateful, it was a
most enjoyable trip with yours truly
playing pilot. It should be noted that
this area is enjoying {and | use that
term loosely due to the fire hazard
now present) a very warm and dry
winter season. In fact as | write this, it
is Feb. 2, the temperature is almost 80
degrees and kids are out swimming in
the apartment house pool. While
slightly cooler, the weather across the
desert and in Las Vegas was similar.
Beautiful.

Since | described SARQC last year
in some detail, | will not bore you
again with the same story. Suffice it
to say that SARQC is unlike any other
amateur radio convention in that the
city of Las Vegas rather than the
convention itself is the top attraction.
Las Vegas is a world in itself and one
of my favorite vacation spots. | really
think that Vegas should adopt the
motto ‘“Have Fun and Enjoy” since
that’s what the city is really all about.
Even the “losers” often smile.

Our first stop upon arriving at the
Sahara was of course the registration
desk where we found out that our
pre-paid reservations for that hotel
had been transferred to the Thunder-
bird since the Sahara was full up. |
was set to “blow a gut’” when |

Bill Pasternak WAGITF
14725 Titus St. #4
Panorama City CA 91402

remembered that the Mt. Wilson
Repeater Association was to be
hosting a ““Hospitality Suite.”” A quick

call on Rick’s HT brought forth the
melodious tones of Bill Orenstein
KH6I1AF/7. Bill advised me to ‘‘cool
my head’’ and come up to room 4022,
better known as the ““Mt. Wilson
Repeater Association Friendship
Suite.” This was the “Dark Horse” of
which | spoke in the column header
While the theme of most hospitality
suites at conventions is one of “party-
party,” this one was different. It was
kept low key — a place to get away
from the festivities and regroup one’s
head. You were greeted by the state
flag of Hawaii as you walked through
the door, with soft music mostly of
Hawaiian origin playing in the back-
ground. It was just a tranquil spot in
the middle of the confusion that is
any convention.

The room was made possible
through the cooperative efforts of the
MWRA, Worldradio News and Midnite
Radio. If one must single out
individuals who were responsible for
the overwhelming success of this

Wayne and Sherry visit with Lon and Syb// A/bnghr af SANDRA in SA RrROC
FM Hospitality Suite.

n



Bill Orenstein KH6IAF/7 (left) and John Marin WA2IEU show Wayne
WREALD/7 in MWRA Hospitality Suite.

special kind of convention hospitality
center, there are two people that then
deserve special mention. First, Bill
Orenstein KH6IAF, this time /7, for
conceiving the idea, doing the legwork
and giving up just about all his time at
SAROC to play host. However, all this
work would have been for naught if it
were not for the fine cooperation
given the MWRA and Bill by the
Sahara itself. This copperation came
in the form of Mr. Billy Snyder,
Executive Host and Assistant to the
President of the Hotel Sahara. Work-
ing together, the MWRA and the
Sahara had one of the nicest “let’s get
away from the convention for a
while” spots to be found. Heck, it was
the only such spot aside from our
room at the hotel. Yes, we finally did
get one by the way, though we had to
wait a while. 1 guess patience will out.

Now, as if all the above were not
enough, there was more. The MWRA
is @ user support organization for the
Mt. Wilson based WR6ABE repeater.
Being one of the busiest repeaters in
the nation, it was conceivable that a
goodly number of its members would
be attending SAROC. For this reason,
it was decided that a portable repeater
might just be in order. John Barreiro
WABHQL made available a modified
Heathkit HW202 which was further
modified, converted and completed as
a repeater by Kirk Nemzer WB6EGR.
It was set up “split-site” with the
receiver and its antenna on the top
floor of the hotel and the transmit site
on the balcony of the MWRA hospi-
tality room. How does one go about
tying the two ends together so that a
system such as this can function? The
MWRA electronics crew made use of
the “house’” phone system, of course.
Now the frosting on the cake. It is
always good to have an ID of some
type on a repeater and a special events
repeater such as this naturally requires
a special ID. Again thanks to Bill
KH6IAF/7, the voice of Mr. Jerry
Lewis could be heard on 146.40

12

stating, ‘‘Fooled vya! This is not
WR6ABE Los Angeles; this is
WR6ALD/7 at the Sahara Hotel, Las
Vegas, just the other side of the
Colorado River thingie. Ha hahhhh.’’
To read it is not to hear it, and one
must have heard it to have really
appreciated it. A lot of us did.
Thanks, Jerry.

This was not the only portable
system to show up. The Palisades
ARC of Culver City was there as usual
with its portable .01/.61 system, that
thanks to Neil McKie WABKLA, per
formed at its high level of efficiency.
One must remember that PARC was
in the forefront of supplying their
membership with portable systems of
this sort for occasions such as this.
Someone else brought a .93/.33
system, | understand, but that never
really went into full time operation.

UHF was well represented, with a
number of remote owners bringing
their goodies along for use by their
people. One system, a full-blown
remote, came in all the way from New
Jersey along with its owners John
Marin WA2IEU and his brother Tom
WA2IKB. But, this year it ‘was the
MWRA that really stole the show
when it came to both hospitality and
portable repeaters, and for this
""Looking West” must give them the
“Hats Off Salute” this year. They
deserve it.

Surprises, you bet your sweet
bippie. | guess that the biggest one to
yours truly was the guy who walked
into the FM Hospitality Suite Friday
evening. None other than 73's very
own Mr. Green himself. | was just
standing there talking with someone
when it was suggested by someone
else that | turn around. Surprise! More
like shock. Wayne, why don‘t you
warn me when you are going to pull
these surprise visits!?

Anyhow, not long thereafter, in
walks Bill KH6IAF and in short order,
Wayne finds himself shanghaied up to
the 40th fioor to view the MWRA

Squeak’s ““drinkie-talkie” — never saw that option in a Motorola catalog!

suite and the WR6ALD/7 repeater. As
you can see from the photo, | get the
feeling that our “leader’’ was some-
what impressed. Unfortunately, it was
to be a brief visit that we would have
that evening, but in the time we had
to talk | was able to catch up with
what has been happening back East.
Wayne was the smarter of the two;
after our get-together he went *'73s"
for the evening. Me, | ‘was up most of
the night talking with this one and
that one. How | ever made it to the
FM forum and the FCC forum the
next day | will never know. Thank
heavens that someone developed the
cassette tape recorder.

At this point | should really get
into a discussion of what Johnny
Johnston talked about at the FCC
forum, and until about 48 hours ago
that would have been exactly what |
would have done. However, something
very important has transpired within
the last two days that deserves very
special attention now. Therefore, we
will continue with our coverage of
SAROC and the FCC forum held
there next month. Right now it is
again “Giving Credit Where Credit is
Due” time, and it is with a heck of a
lot of pride that “Looking West”
salutes the accomplishments of a great
many Southern California amateurs
who have spent the last few days
working hand in hand with the Guate-
malan Consul General to Los Angeles
in relief efforts to that earthquake-
ravaged nation.

For time reference, this portion of
"LW* is being written on the morning
of February 9; it is exactly a week
since | began to write this and the
blue skies and warm temperatures of a
week ago have since been replaced by
an unending torrent of rain. Winter —
the winter we have waited for has
finally arrived. it's 1:11 am and about
an hour ago | finally returned home
from Los Angeles International Air-
port where | had spent the last 8 or 10
hours. As a writer it is strange to find

yourself a part of your own story, but
in this case it is what happened. | had
gone to LAX to photograph and
report on a rather unique and highly
successful communication effort and
within minutes found myself taking
an active part in what was happening.

Problem: How do you get commun-
ication in and out of a country that
has had most of its communication
with the rest of the world severed by
natural disaster? | guess you know the
answer, since the answer is what we,
the amateur radio community, are all
about. Such was the situation in
regard to Guatemala. Less than a week
ago, that nation suffered a major
earthquake that according to the
latest network newscasts has taken
15,000 lives and effectively cut Guate-
mala off from the rest of the world
save amateur radio. Though a number
of area amateurs had been providing
communication to Guatemala for the
past few days, there had been no
organized effort set up. The local
consulate had been swamped with
requests by local citizens as to the
whereabouts of friends and relatives in
Guatemala and the foad was increasing
as hours wore on. It was obvious that
some fully organized effort was
needed, one that would insure that a
maximum number of health and
welfare requests were handled while at
the same time taking some of the load
off the local consulate so that they
could work on other important relief
efforts. Such was the problem that
Doug K4SWJ/6 posed to me on the
telephone some 48 hours ago. Doug,
like myself, is a member of the
Palisades Amateur Radio Club of
Culver City, and both of us felt that it
was a definite obligation for PARC to
take an active role in this project on a
large scale basis. Saturday morning,
February 7th, Doug called PARC
President Dan Deckert WA6FQC and
plans were formulated. The local

Continued on page 138



Editor:

Robert Baker WATSCX
34 White Pine Drive
Littleton MA 01460

CORRECTION

The Delta QSO Party will be held
September 2527 — not April 24-25,
as listed in our April issue.

COMMON MARKET CONTEST
cw
Saturday, April 3
0600 to 2400 GMT
Phone
Sunday, April 4
0600 to 2400 GMT
Use appropriate mode on all ama:
teur bands, 80 to 10 meters. Please
keep the lower 10 kHz of the CW
bands and the upper 25 kHz of phone
bands free according to |ARU recom-
mendations. Entry classes consist of:
single operator — all band, low band
(80 and 40), high band (20, 15 and
10); multi-operator — single trans-
mitter, all band only.
EXCHANGE:
RS(T) and QSO number starting from
001.
SCORING:
Common Market stations score 1
point for QSOs with ather Common
Market stations and 5 points for QSOs
with others: multiply total QSO
points by the number of DXCC
countries on each band. Non-Common
Market stations score 5 points for
each Common Market QSO and 1
point for any other QSOs; multiply
total QSO points by the number of
Common Market countries worked on
each band.
AWARDS:
Certificates to the highest scoring
station in each countrv, in each entry
class, on each mode. Trophies
awarded to the highest scoring single
operator in the Common Market on
each mode and to the highest scoring
single operator outside of the Com-
mon Market on each mode.
LOGS:
All entries must be mailed no later
than April 30th to: Jacky Luyten,
Ave. Max 134.b1, 1040 Brussels,
BELGIUM. Please use the common
log form style and do not forget a
summary sheet.
Common Market Countries: Belgium,
Denmark, France, W. Germany, Great
Britain, lIreland, Italy, Luxemburg,
Netherlands.

TRIPLE LETTER QSO PARTY
Starts: 1700 GMT Saturday,
April 23
Ends: 2000 GMT Sunday,

April 25

The contest is sponsored by the
University of Missouri-Rolla ARC,
WOEEE and is open to all amateurs.
Any contact between amateurs is valid
on any band 160 to 2 meters, using
any mode. No repeater QSOs or
cross-mode contacts will be allowed.
Each station may be worked once per

ONTI

band per mode.

FREQUENCIES:

3950, 7215, 14290, 21375, 28600.
CW — 45 kHz up from band edge.
EXCHANGE:

RS(T) and consecutive QSO number.
SCORING:

Each QSO counts for one point, with
one extra point added for each
repeated letter in the suffix of the
station worked call. An extra point is
also added for 2 letter suffix calls.
(Examples: WB4GQP = 1 pt,
WA7UMU = 2 pts, WOEEE = 3 pts,
WOGS = 2 pts.) Total score is the total
QSO points times the number of
states, countries and provinces on
each band, times the total number of
triple letter stations on each band.
Example scoring: 500 QSO pts x 67
{states, countries and provinces) x 24
triple letter stations = 814,000 pts
total.

ENTRIES:

Send logs along with the usual data
and declaration before May 20th to:
Ward Silver WBAGQP, 590 Fieldstone,
Ballwin MO 63011.

GEORGIA QSO PARTY
Starts: 2000 GMT, Saturday,
May 8
Ends: 0200 GMT, Monday
May 10
The 15th annual Georgia QSO
Party is sponsored by the Columbus
Amateur Radio Club. There are no
time or power restrictions and con-
tacts may be made once on phone and
once on CW on each band with each
station.
FREQUENCIES:
CW — 1810, 3590, 7060, 14060,
21060, 28060. SSB — 3900, 3975,
7245, 14290, 21360, 28600. Novices
— 3718, 7125, 21110, 28110. Try
160m at 0300 GMT, try 10m on the

hour, and 15m on the half hour
during daylight hours.

EXCHANGE:

QSO Number, RS(T), and QTH -

county for GA stations;, state,
province, or country for others. GA to
GA contacts are permitted.
SCORING:

Each completed QSO counts 2 points.
GA stations multiply total QSO points
by number of different states and
Canadian provinces worked. OX
stations may be worked by GA
stations for QSO points only; they do
not count as multipliers. Out-of-state
stations will use the number of GA
counties (max. 159) worked for their

multiplier.
AWARDS:
Certificates to the highest scoring
station in each state, province,

country, and GA county. Also to the
highest scoring GA and non-GA
Novice. Second and third place awards
will be made in sections where addi

(L

tional recognition warrants. A plague
will be presented to the single oper-
ator and multi-operator GA stations
submitting the highest score in each
category. Plagues will also be awarded
to the highest scoring out-of-state
entry and to the highest scoring GA
portable and mobile stations operating
outside their home county.

LOGS & ENTRIES:

Your logs should show: date and time
in GMT, station worked, exchange
sent and received, band used, type
emission, and multipliers claimed.
Check lists will be appreciated.
Include a signed declaration that all
contest rules and operating regulations
were observed and mail your entry to
CARC, c/o John T. Laney K4BAl,
Post Office Box 421, Columbus GA
31902. Entries should be postmarked
no later than June 7, 1976. Please
include a large SASE for a copy of the
results.

VERMONT QSO PARTY
Starts: 2100 GMT Saturday,
May 8
Ends: 0100 GMT Monday,
May 10
The 1976 Vermont QSO Party is
sponsored by the Central Vermont
Amateur Radio Club in Montpelier
VT. The same station may be worked

=

once on each band and mode. Mobile
stations may be worked in each new
county {consider each new county
they enter as a new station).
FREQUENCIES:

Try CW on odd hours and phone on
even hours (GMT). 3560, 7060,
14060, 21060, 28160, 50260,
144-144.5, 3909, 7265, 14290,
21375, 28600, 50360, 145.8, 3932,
7290, 14325.

EXCHANGE:

QSO number, RS(T), and county for
VT stations, or ARRL section for
others.

SCORING:

VT stations score one point per con-
tact and multiply by the number of
ARRL sections and countries worked.
All others score 3 points per VT
station worked and multiply total by
the number of VT counties worked on
each band. Maximum of 14 counties
per band.

AWARDS:

Trophies will be awarded to the
highest scoring station outside of VT
and to the highest scoring single oper-
ator station in VT. In addition, certifi-
cates will be awarded to the highest
scoring station in each ARRL section
and country with a minimum of 3
different QSOs. Certificates also will
go to the 2nd, 3rd and 4th highest

CALENDAR

Apr 24 -25 Triple Letger QSO Party

May 1-2* MASS Bicentennial QSO Party

May 1 - 2* Helvetia 22 Contest (H22)

May 8 - 10 Georgia QSO Party

May 8 - 10* BARC Contest — CW

May 8 - 10 Vermont QSO Party

May 14 - 16 YL International SSBers QSO Party
May 15

May 15-17 Michigan QSO Party

May 22

May 22 - 23 Wisconsin State QSO Party

June 4 -7 IARS/CHC/FHC/HTH QSO Party
June 12 - 13 ARRL VHF QSO Party

June 12 - 13 RSGB National Field Day

June 12 - 14 West Virginia QSO Party

June 26 - 27 ARRL Field Day

July 3-4 QRP — Summer — Contest

July 3 ARRL Straight Key Night

July 17 -19 CW County Hunters Contest

July 24 - 25 ARRL Bicentennial Celebration
Aug 14 - 15 European DX Contest — CW

Sept 4 -5 ARRL VHF QSO Party

Sept 11-12 European DX Contest — Phone
Oct8-10 CD Party — Phone

Oct9-10 RSGB 21/28 MHz Contest — Phone
Oct 16 - 17 RSGB 7 MHz Contest — CW

Oct 16 - 18 CD Party — CW

Oct 30 - 31 CQ Worldwide DX Contest — Phone

* = described in last issue

World Telecommunications Day Contest — Phone

World Telecommunications Day Contest — CW




scoring stations in VT. A special
certificate will be awarded multi-
operator and mobile stations oper-
ating in VT. QSO Party contacts can
be credited toward the Worked

Vermont {W-VT) Award issued to
stations working 13 out of VT's 14
counties.

LOGS:

In order to be eligible for awards, logs

There were a total of 301 counties
stations was 613. The highest number

category are as follows:

STATE CALL
CONN WA1TKMP
ME W1APU
MASS WI1AQE
vT K11IK
NJ WA2DFC
K3NVC
NY W2MEI
MD/DC W3HQU
PA W3ARK
W3ZUH
FLA WB4OGW
WA402ZF
GA WB4QGN
KY WA4KFB
NC K4ENL
waomw
SC wamca
TENN wB4CQcC
WBAWHE
VA WAaKMW
MISS W5RUB
TEX W5RPJ
WAS5KQD
CAL W6CLM
WABKXJ
WBE0KX
IDAHO W7GHT
MONT WZJIyw
ORE WA7G0O0
WA7G0O0
UTAH w7zce
WYOM WADNZA
MICH WC8CAL
WBKPK
w8CcxXSs
OHI0 Kgawy
WBRYP
WVA waum
ILL WIAXT
IND KYUKM
WAIWIF
WISC WarPJT
K9DAF
WBIONA
CcoLo WBAGT
IOWA won
KODEQ
KANS KODEQ
MO KOLIR
woaws
NEBR WOQnNP
WBIDED
KODEQ
SDAK KODEQ
Nova Scotia VE1AHG

RESU

RESULTS OF THE 1975 CW COUNTY HUNTERS CONTEST

Y

High score — fixed WB40OGW 433,048 points {new record}
High score — portable WAQK XJ/6 220,869

High score — mobile WASBKQD/m 438,658 {new record)
Composite mobile score K@DEQ 292,358

activated by portable/mobile stations

during the contest, while the total number of counties worked by contest

of different counties worked by any

single entry was 407 counties {WB4OGW). The winners in each state and

SCORE (pts)
48,723 fixed
4,750 fixed
65,860 fixed
21,930 fixed
47,125 fixed
16,720 portable
204,428 fixed
192,375 fixed
160,960 fixed
8,601 mobile
433,048 fixed
19,313 mobile
355,616 fixed
10,296 fixed
89,240 fixed
2,600 portable
11,766 mobile
8,662 fixed
2,904 portable
2,640 fixed
68,425 fixed
22,620 fixed
438,658 mobile
7,068 fixed
220,869 portable
5,974 mobile
122,286 fixed
14,784 mobile
108,624 fixed
6,600 mobile
24,072 fixed
4,032 mobile
15,554 fixed
2,142 portable
37,833 mobile
161,460 fixed
24,030 mobile
4,056 portable
11,004 fixed
140,750 portable
5,610 mobile
117,700 fixed
63,428 portable
16,737 mobile
7,866 fixed
10,560 fixed
78,522 mobile
17,995 mobile
40,584 fixed
24,297 mobile
1,998 fixed
27,951 portable
29,631 mobile
1,652 mobile
17,765 fixed
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or facsimiles together with an SASE
must be mailed no later than June
15th to: Peter Kragh W1AYK, 170
Summit Avenue, Ramsey NJ 07446,
All band/mode activity is urgently
needed from the counties of Benning-
ton, Caledonia, Essex, Grand Isle and
Orleans. Anyone interested in port-
able or mobile operation is asked to
contact WIAYK or the CVARC.

YL INTERNATIONAL SSBers
QSO PARTY
Starts: 1901 GMT Friday,
May 14
Ends: 1900 GMT Sunday,
May 16

All bands wiil be used on CW and
phone and the same station may be
contacted on different bands for
contact points but not for country
multiplier. Use country muitiplier
only one time. The QSO Party is in
three categories: DX/WK teams,
YL/OM teams, single operator. Non-
members are welcome to participate
and QSO party logs will be accepted
for SSBers awards in lieu of QSLs.
EXCHANGE:
Name, RS(T), SSBers number {send
no number if non-member}, country,
state, partner’s call (if no partner leave
biank).
FREQUENCIES:
CW: 3565, 7085, 14070, 21070.
Phone: 3873, 7273, 14333, 21373,
28673.
Some European stations cannot work
in the US phone band on 80 or 40
meters; when calling them please
announce that you will tune around
3775 or 7090.
SCORING:
Contact with SSBer member on same
continent = 2 pts phone, 4 pts CW.
Contact with SSBer member on
different continent = 4 pts phone, 8
pts CW. Non-member contacts = 1
point phone, 2 pts CW. Multipliers are
number of different DXCC countries
{must be YL-ISSB members), US
states, DX/WK teams, and YL/OM
teams regardless of bands. Final score
is total QSO points times total multi-
plier.
AWARDS:
Plaques will be awarded to the highest
individual score, DX/WK teams, and
YL/OM teams, as well as to the
highest score single operator. Certifi-
cates to first and second place in
country and state. No certificate to
plaque winners.
CATEGORIES:
DX/WK team — Each team consists of
a DX and W/K SSB member. The
team score is the sum of both
partners. Score will be determined
when both logs are received. If only
one log is received it will be scored as
a single operator entry. All stations
entering the DX/WK team category
should immediately send a request to
W7EOI. You may choose your own
partner or, if you have no choice,
W7EO! will assign one to you as
requests are received. All requests
must be in writing (for records)
except DX stations who may make
their requests through system con-
trols. One week preceding the QSO

Party, teams requesting to be recorded
may do so through system controls
during daily operation. No team
assignments may be made after the
party begins.

YL/OM team — Each team consists of
one YL SSB member and one OM SSB
member who are related: husband/
wife, father/daughter, etc. Operation
must be from the same QTH, using
the same rig with his/her own call.
LOGS:

All logs must show date and time in
GMT, RSI(T), SSBer number, partner’s
call, mode and period of rest time.
Each entry must operate a minimum
of 6 hours with a minimum of 6 hours
rest period for each 24 hours of
contest period. Logs should be post-
marked on or before June 30th and be
received on or before July 15th. Send
logs to: Lyle Coleman W7EOI, 412
19th Street SW, Great Falls MT
59404.

For free QSO Party entry form (no
logs), send an SASE to: Robert Baker
WA1SCX, 34 White Pine Dr., Little-
ton MA 01460.

MICHIGAN QSO PARTY
Starts: 1800 GMT Saturday,
May 15
Ends: 0200 GMT Monday,
May 17
The QSO Party will be sponsored

by the Oak Park Amateur Radio Club.
Phone and CW are separate contests,
but a station may enter logs for both
modes. MICH stations may work
MICH counties for multipliers. A
station may be contacted once per
band on each mode. Portable or
mobile stations may be counted as
new contacts when they change
counties.
FREQUENCIES:
CW — 1810, 3540, 3725, 7035, 7123,
14035, 21035, 21125, 28035, 28125.
1600 - 1900 GMT try phone: 1815,
3905, 7280, 14280, 21380, 28580.
Try 15 meters on the hour and 10
meters on the half hour. On VHF, try:
50.125 and 145.025.
EXCHANGE:
RS{T)}, QSO #, QTH — county for
MICH stations, state or country for
others.
SCORING:
MULTIPLIERS ARE COUNTED
ONLY ONCE. MICH stations score
one point per QSO times the total
number of states, countries, and
MICH counties worked. Non-MICH
stations score QSO points as: 1 point
for each W/KWA/WB8 MICH QSO, 5
points for each WN8 and special
events station QSO. Total score is
sum QSO points times the number of
MICH counties worked (83 max.).
VHF only entries score same as above
except multipliers per VHF band are
added together for total multipliers.
AWARDS:
Only single operator stations qualify.
Trophies will be awarded to MICH
stations for: high CW, high phone,
high aggregate club score. Plaques will
go to high Novice, high VHF only
entry. Certificates to high CW and
phone in each MICH county. For
non-MICH stations, trophies for high



CW and phone. Certificates for high
CW and phone in each state and
country. Members of the Michigan
Week QSO Party Committee are not
eligible for individual awards.
ENTRIES:

A summary sheet is requested showing
the scoring and other pertinent infor-
mation, name and address in BLOCK
LETTERS, and a signed declaration
that all rules and rsgulations have
been observed. MICH stations include
name of club for combined club score.
Party contacts do nct count toward
the Michigan Achievement Award
unless one fact about MICH is com-
municated. Decisions of the Contest
Committee are final. Results will be
final on July 31, 1976 and will be
mailed to all entries. Mailing deadline
is June 18th and should be addressed
to: Mark Shaw WABEDC, 3810 Wood-
man, Troy M| 48084,

WORLD TELECOMMUNICATIONS
DAY CONTEST
Phone
Starts: 0000 GMT Saturday,
May 15
Ends: 2400 GMT Saturday,
May 15
cw
Starts: 0000 GMT Saturday,
May 22
Ends: 2400 GMT Saturday,
May 22
This is the seventh running of this
annual contest sponsored by the
Brazilian Ministry of Communications
and is open to all amateurs. Categories
include: single operator multi-band, or
fixed/maritime moblle stations oper-
ating from ITT Zones 76 to 90. Use
all amateur bands from 160 to 10
meters. Contacts with the same
station are allowed on different bands,
but 1TU zones are valid only onde as a
multiplier regardless of bands.

EXCHANGE:

RS(T) plus ITU zone number. (Piease
remember that the ITU zone numbers
are different from those shown on the
ARRL and CQ maps and charts.)

QSO POINTS:

Contacts with stations in the same
country = @ points. Contacts with
stations in different country same ITU
zone = 1 on 10 to 40 meters, 2 on 80
and 160 meters. In another ITU zone,
same continent: 10 to 20 meters = 2
points, 40 meters = 3 points, 80 and
160 meters = 4 points. Another ITU
zone, another continent: 10 to 20
meters = 3 points, 40 meters = §
points, 80 and 160 meters = 6 points.

SCORING:

Final score equals sum of QSO points
times total number of different ITU
zones. ITU zones only count once
regardless of bands.

LOGS:

Use separate logs for each mode. Logs
should indicate in this order: GMT
time, worked station, message sent/
revd, band, contment, zone (and
multipliers), QSO points. Logs should
be postmarked before June 30th and
sent to: Ministerio das Communi-
cacoes, Dentel, Brasilia, D. F. Brazil.

AWARDS:

The sum of points earned by the top
five contestants of each country on
each mode will be used as “Country
Points” to determine the winner of
the ITU trophy. A winner country for
three consecutive years or five inter-
spaced years will keep the 1TU trophy
permanently. Gold, silver and bronze
medals will be awarded to the three
top world scorers on each mode.
Dipiomas will go to the three top
scorers in each ocountry, on each
mode. Countries with a high number
of logs will be granted diplomas to the
first three in each call area.

Clubs and associations will be
included in a special multi-operator
multi-band category and will not be
counted for country points. A silver
plate will be awarded to the top world
winners on each mode. Diplomas will
be awarded to the three top winners
in each country on each mode. Logs
must be signed by all participants
from each club or association.

WISCONSIN STATE QSO PARTY
Starts: 0000 GMT Saturday,
May 22
Ends: 2400 GMT Sunday,
May 23
This is the annual QSO Party spon-
sored by the Neenah-Menasha Ama-
teur Club. Phone and CW are con-
sidered separate bands. The same
station may be worked on each band
and mode. Wisconsin stations may
work other Wisconsin stations for
QS0 and multiplier credit.

FREQUENCIES:
1810, 3550, 3735, 3900, 7050, 7135,
7235, 14050, 14280, 21050, 21135,

21300, 28050, 28600, 50-50.5,
144-146.
EXCHANGE:

RS(T) and QTH — Wisconsin stations
will send their county for QTH, others
send ARRL section or country,

SCORING:

US and VE contacts count one point
while DX contacts count 3 points for
Wisc stations. All others score one
point per Wisc contact. Wisc stations
are to multiply the total QSO points
by the number of ARRL sections
contacted {74 max.); KP4, KH6, KL7
and KZ5 count both as 3 point QSOs
and as section multipliers. All non-
Wisc stations should multiply the
number of Wisc QSOs by the number
of Wisc counties worked (72 max.).

AWARDS:

Certificates will be awarded to the
high scoring fixed, portable, mobile,
Novice, and VHF stations in Wisc as
well as each ARRL section and each
DX country.

ENTRIES:

A summary sheet and station log are
requested. Indicate each multiplier the
first time worked. Logs must be
received no later than June 15 (DX
logs by July 1). All entries should be
addressed to: Neenah-Menasha Ama-
teur Radio Club, Inc., Mark Michel
WIPJT, 700 Kinzie Court, Menasha
Wi 54952

MICHIGAN ACHIEVEMENT AWARD

The Governor of Mich will award
Achievement Certificates to hams who
take an active part in telling the world
of Michigan’s unlimited resources,
opportunities, and advantages. Certifi-
cates are awarded on the following
basis:

1. A MICH ham submits log infor-
mation and names (addresses if
possible) of 15 or more contacts made
to out-of-state or DX hams with infor-
mation regarding MICH.

2. An out-of-state ham, including
Canada, submits log information and
names (addresses if possible) of at
least 5 MICH hams who relate facts to
him about MICH.

3. A foreign ham, excluding any
resident of Canada, submits the call
letters and name/address plus log
information for at least one MICH
ham who told him about MICH.

Only QSOs made during MICH
Week, May 15 - 22, will be considered
valid. All applications for certificates
must be postmarked by July 1, 1976
and mailed to Govornor Witliam
Milliken, Lansing Mi 48902.

OVER FORTY NOVICE CLUB

Did you know that there is now an
’Over Forty Novice Club” for Novices
over 40 years of age? If you know of
any Novices who meet the require
ments please pass the word on to
them. If you qualify yourself, you are
welcome in the club.

An HONORARY Membership is
also available to hams of General
Class and above {any age) who have
contacted at least 10 Novices since
January 1, 1976, and can supply a list
of calls and dates of contact.

You will receive a handsome certifi-
cate (suitable for framing) and a mem-
bership card for your wallet by send-
ing $2.00, plus 25¢ for mailing and
handting, to: O.F.N.C.,, P.O. Box 622,
Carson City NV 89701.

The reason for the club is to offer
camaraderie to those Novices trying
for their General in the age group of
40 and over. Further, to encourage
the more experienced hams to contact
Novices and help them to improve by
benefiting from their extensive ex-
perience. Last but not ieast, to maybe
give a little incentive to those of our
age group who are considering joining
the rewarding hobby of amateur
radio.

WEEKLY PROPAGATION

A free weekly propagation forecast
is offered by the Telecommunication
Service Center. Anyone interested in
receiving the forecasts should submit
their name and address to: US Dept.
of Commerce, Office of Telecommun-
ications Center, Boulder CO 80302.
Ask to have your name added to their
weekly mailing list. The reports
include a propagation forecast of con-
ditions for the next seven days, a
summary of conditions and solar
activity for the preceding seven days,
a 12 month running average predic:
tion of sunspot numbers, and semi-
monthly revised ionospheric predic-
tions.

In addition, the latest six hour
forecasts may be obtained at any time
by phoning 303-499-8129. The
recording is updated every 6 hours,
seven days a week. Also included in
the recording are the latest 3 hour
index of geomagnetic activity and the
most recent value of the solar flux
reported from Ottawa, Ontario.

DELAWARE Stations . . .

RESULT

RESULTS OF THE 1975 DELAWARE QSO PARTY
Highest scoring DEL station was K3YHR with 16,064 points. Highest
scoring station outside DEL was WN1UYU with 325 points.

County Call Total Score
New Castle K3YHR 16,064
K3HBP 11,078
WA3DUM 330
Keny WA3UUN 3,192
K3QBD 544
W3ZNF 160
Sussex WN3WIY/3 108
Out of DEL Stations . . .
State/prov/country Call Total Score
Vermont WNiUYU 325
Connecticut WITEE 225
New Jersey WA2VYA 30
Pennsylvania WA3KFT 5
Kentucky WB4AJA 5
Michigan WB8BTNC 45
JAPAN JAZHLX 25




Benjamin F. Jacoby
88 W. Frankfort St.
Columbus OH 43206

The Magnificent Sevens Microhelix
Tfeet, TMHz

he matching of a low
band antenna of reason-
able performance to either

the high impedance of the
Novice wallet or the much
less than a quarter wavelength
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size of a city lot is a problem
which not only faced me
when my ticket arrived, but

also can crop up on field day
or in portable operations.
When you only have room for
a ten meter antenna and most
Novice activity is on 40 and
80 meters, obviously you
need a little of that spirit you
sometimes hear from an old
timer when he recalls the
days when a rig was improved
by rebuilding, rather than
giving up two months pay for
another brand or later model.

Clearly, for a single band
antenna, the frequency range
of interest is quite narrow,
covering 500 kHz at most and
extending only 50 kHz (if
only the Novice portion of
the band is tuned). It is well
known that an antenna whose
size is a small fraction of a
wavelength can provide an
output equivalent to the full
sized version, provided it is
properly matched and losses
are kept low. As the size of
an antenna is reduced, a
reactive component of the
driving point impedance
appears, and must be can-
celled by one of opposite sign
to leave the purely resistive
radiation resistance term. A
further complication is that
as the antenna is made
smaller and smaller the
reactive cancellation becomes
more and more frequency-
dependent, requiring a
“tuning” of the antenna as its
operating frequency is
changed.

Another undesirable side
effect of the reduction in size
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is a reduction in the value of
the radiation resistance, so
that, even when the reactive
components of the driving
point impedance are
eliminated, a transformer of
some kind is required to raise
the resistive portion from a
value (in some cases) as low
as a fraction of an Ohm to
something suitable for
matching a transmission line
of reasonable dimensions.

Thus, the conceptual nub
of our problem is a black box
providing the matching func-
tions necessary to make our
small antenna have an output
equivalent 1o a large one, i.e.,
to convert the undesirable
output characteristics to
those required to match the
feed line. | found much poo-
pooing of tuned small
antennas among amateurs,
because of the high losses
found in most standard
matching networks (although
W2FMI has done much work
with this approach and has
reported excellent results in
many QST articles). It seems
to me, however, that many of
these problems have arisen
because attempts were made
to actually build a *“black
box” full of coils, caps and
stuff, rather than to allow the
black box to remain simply a
concept, which is then used
as a starting point for think-
ing.

Let us do some thinking
about losses. Losses in the
antenna itself increase as the
size of the antenna is reduced
and it becomes more and more
reactive. This is because
increased reactance results in
larger and larger currents

(Y rune-

Fig. 1. The “nub.”

flowing on the antenna,
causing it to act more as a
heater than an antenna. The
answer is to make our
antenna out of some low
resistance material like silver
and, further, to increase the
surface area where the
currents are flowing as much
as possible, since heating is an
I2R effect and a small reduc-
tion in current density makes
for a relatively large drop in
losses. Hence, wire is out!
Large diameter low resistance
pipe is /n. For experimenting,
| chose easily soldered copper
tubing in a relatively inexpen-
sive and lightweight 12"’ size.

As an aside, | would men-
tion that | once saw an article
for the construction of a
small low frequency antenna
from steel exhaust pipe. This
is the worst possible choice,
since it is heavy, hard to work
with, relatively resistive, and
throws in, as a bonus, mag-
netic losses not found in
non-magnetic metals. |f your
shack is heli-arc equipped,
one inch or so diameter alum-
inum tubing would probably

REACTIVE Z
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result in a much lighter
antenna.
Our small antenna

problem is now reduced to
determining the configuration
into which our pipes will be
soldered, so that the antenna
will become its own impe-
dance matching network.
Since it is usually much easier
to step an impedance down
(rather than up) without a
transformer, we can ask, “Are
there any short antennas
with resistive terminal impe-
dances larger than standard
coax?’’ An inspection of
short dipoles, loaded whips,
etc., is discouraging, but wait!
Again it’s J. D. Kraus to the
rescue. In his classic Antennas
textbook we find that the
small helix can have this
property.

An examination of a
typical impedance plot for a
helical antenna, as given in
Kraus and sketched in Fig. 2,
shows that when the circum-
ference is on the order of a
wavelength, the terminal

impedance is mostly resistive
and

loops around a value

<

Fig. 2. Helix terminal impedance.

suitable for
standard coaxial line for a
wide range of frequencies
(producing the well-known
broadband matching charac-
teristics). In this size the helix
radiates along its axis and
hence is called an ‘‘axial
mode’’ of propagation. As we
go lower in frequency or
build smaller and smaller
antennas, these loops
suddenly become very large
and now pass quite quickly
through the purely resistive
points. Moreover, the antenna
now radiates perpendicular to
(i.e., “normal t0’") the axis of
the helix and is thus termed
the “‘normal mode’’ of propa-

matching a

gation, For normal mode
operation we are usually
talking about maximum

dimensions of less than one-
half wave. In conclusion, it is
seen that the normal mode
helix has two useful operating
points where the reactive
impedance is zero: one where
the resistive value is low
(which would give rise to a
matching problem equivalent
to that of a short dipole), and
also a high resistance oper-
ating point with a value much
greater than standard coax
(that can easily be matched
by a tap down arrangement
so that the antenna can, in
effect, act as its own
matching transformer).

Now that you know where
on the impedance plot you
wish to operate, the trick is
to put that point at the fre-
quency at which you wish to
operate. Since an alteration

FREQUENCY GOING LOWER

RADIATION

NORMAL MODE TV
(CIRCUMFERENCE LESS THAN 172 X)

\ AXIAL MODE 7¥¥T —» RADIATION

(CIRCUMFERENCE 172 TO OVER i X)

|
1
|
. —+ R RESISTIVE PART
5
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BALANCED FEED

SIDE LOOP FEED

Fig. 3. Feedpoints.

of the scale of the antenna is
more or less out, | chose an
end-loading capacitor (= 40
pF) between the two loop
ends to electrically alter the
antenna’s apparent length.
This has the disadvantage of
putting your tuning element
at the high voltage point of
your antenna, but does result

in a small C variation
(thereby resulting in a wide
tuning range, which, with

careful construction, does not
arc over at Novice power
levels). Other tuning methods
are possible, including
warping the antenna to alter
its size (which would
probably be a superior
method if high power opera-
tion were a goal).

| am not going to be too
specific on the actual con-
struction details, since this
project is basically a junk box
el cheapo affair. Each loop is
made by the mathematical
operation of dividing four
%2’D 10 ft. copper tubes into
four 30 inch pieces each, and
using standard 45° pipe fit-
tings to solder up 2 octagons,
about 2 meters across. They
are not completely joined,
however. One connection is
left unmade, where the two
loops are joined crosswise by
a short piece of tube and two
90° elbows to make a 20”
separation between the joined
ends of the loops. The other
ends are stretched out to 39”
when mounted and the
tuning capacitor is connected
between them. The whole
works is supported on a mast
and crossmembers made of
ABS plastic sewer pipe. | have
found that the availability of
sewer pipe and fitting varies
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considerably from time to
time and from store to store,
so | leaye it to you to
resonate the bins at your
local plumbing suppiy to get
a combination that will work.
Metal supports and towers
will tend to soak up your
power, so try to keep them
away — but if you use much
pipe as a mast, probably 6”
ABS would be better than the
4" | used. | have survived
60-70 mph winds on 4” but
as you can see in the photo
my mast section is very short.
As a finishing touch, the
copper can be cleaned and
sprayed with clear plastic to
protect it from corrosion.
Finally, | would just like
to say a few words about the
tuning capacitor. | would
suggest a plate spacing of at
least % inch. This may seem
large, but remember that it is
located at a high voltage

-

point on the antenna and |
had some trouble with arc-
overs in damp weather. A
vacuum variable would be the
optimum, but tends to be
rather expensive (even
surplus). If you only wish to
tune the Novice band, a
tuning motor is not
necessary, but | predict that
if you don’t take time to
install one, later you will wish
you had (especially since |’ve
noticed a slight shift of
tuning point with the
weather). | used a plastic
refrigerator box to protect

the capacitor and motor from

the weather, and silicon bath-
tub seal is great for water-
proofing the lid. In choosing
a motor you will doubtless
find as | did that you really
need one much slower than
you would think. My ¥: rpm
still seems rather fast. BE
SURE THAT 'BOTH THE
STATOR AND ROTOR OF
THE CAP ARE ISOLATED
FROM GROUND (MOTOR).
| used plastic for the mounts
and a ceramic shaft insulator.

Optimum feed is a
balanced connection at
symmetrical points on each
loop (as shown in Fig. 3) with
a balun if coax is used, but
my loop feed to one side also
seems to work with coax and
is cheaper. Good low loss

connections are also impor-
tant in this feed network as
well.

Now that our basic plan of
attack is laid out we can
begin to examine the specifics
of helical antennas. We note
that there are several critical
dimensions suitable for varia-
tions in experimenting,
including the turn diameter,
the pitch of each turn, and
the number of turns. Helical
antennas can be built with or
without ground planes, but
since the ground plane is just
a device used to eliminate the
construction of the other side
or ‘“image” of an antenna,
and since it has been my
experience that a ground
plane really has to be large
and relatively conductive to
be effective, it seems to me
that unless you have a copper
roof it is far easier to just
build the image structure
than to construct a huge
ground plane to save a few
feet of pipe. There is a rela-
tionship between circum-
ference and pitch which
results in circular polarization
and is given in Kraus as

Cy = 25,
where C) and S) are the
respective circumference and
pitch in fractions of a wave-

.
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length (but | see no special
advantage in insuring circular
polarization for amateur use).

The final choice of circum-
ference, pitch, and number of
turns now becomes a matter
of experimentation and the
antenna “‘arts.” As a rule of
thumb, it probably pays to
make the diameter as large as
the mechanics of mounting it
allow and, for simplicity, |
chose n equal to one (i.e., one
turn on each side). The pitch
can go from zero to any
reasonable value, and it is
interesting to note that in this
light the mysterious DDRR
antenna would appear to be
nothing more than a normal
mode helix of pitch zero with
a ground plane. The pitch on
my final antenna version was
determined experimentally
and was used only because it
seemed to work the best,
rather than because of some
long-winded theoretical justi-
fication. | used small %
copper tubing for my feed
connections.

35 pF— 1
CENTER | |
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_CROSS STRUCTURE FOR
" ADDED STRENGTH IF REQ'D.

-EACH SECTION 30in. LONG

Fig. 4. Forty meter normal mode helix.

The antenna pattern is
directional, having a figure 8
dipole pattern when mounted
with the helix axis horizontal
and a low angle omnidirec-
tional radiation when
mounted with the helix axis
vertical. For all around use
with both high and low angle
radiation, the horizontal
mounting is best, while for
DX a vertical axis mounting

W6YGN
HANK HENNES

WB6DAP
FRED K. SCHMIDT

LICENSED TECH. ON HAND
FOR ALL WARRANTY WORK

with the antenna % wave
above the ground should give
optimum results.

The swr of the antenna
should be less than 2 over the
entire Novice band and
should be phenomenally close
to 1 at the frequency to
which the antenna is tuned
if your matching tap is
properly located.

SMITTY’'S RADIO, 221 E. NEWBURGH AVE,,
AZUSA, CALIFORNIA, PHONE: 213-334-9817

ALL AMATEUR RADIOS —MARINE AND STEREOS
AUTHORIZED YAESU DEALER

CALL FOR FREE BOOK AND PRICE LIST OR WRITE.

| have compared this
antenna to a wire dipole and
found it to be only a little
over one dB down. Here in
the city, however, the big
problem is not signal but
noise, and the helix clearly
had less noise pickup than the
dipole. Weak signals that were
nearly obscured by noise with
the dipole were easily copy-
able with the helix. ®»

—————

W6YGN — HANK
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"FACTORY DIRECT ONLY"

WILSON "“WE-224" MOBILE

WNWANWA
%SN;’\??/}ANG SPECIAL

FEATURES

24 Channel Operation

One priority Channel

Selectable 1 or 10 Watts Out

10.7 Monolithic Filter Installed

455 KHz Ceramic Filter

Numerical Read-out on each Channel

Built-in Adjustable ""Tone- Burst” Generator
Front Panel Tone Burst Control

Accepts Wilson 1402 & 1405SM Xtals
Individual Trimmer Capacitors for both TX/RX
Mosfet Front End

$ 9 5 12. Helica! Resonator
13. High VSWR Protection Circuit
@ﬂ 14. Reverse Polarity Protection Circuit

15. NBFM - 15 KHz Channel Separation
. External Speaker Jack

. Built-in Speaker

. Dynamic Microphone Included

. Mobile Mounting Bracket Included
. Frequency Range 144-148 MHz
6% W x 2%"H x 9%"D

. Weight: 5% lbs.

. Power Requirements:

Source: 13.5 VDC * 10%
Receive: .45A

Transmit: 2.6A {10W), .7A (1W)

RBDgVERE >

-
-0

WiILSON SPECIAL INCLUDES:

. WILSON “"WE-224""

. MOBILE MIKE

.MOUNTING BRACKET

. 146,52/52 SIMPLEX CRYSTALS
. TWO PAIR TX/RX CRYSTALS
OF YOUR CHOICE.

(Common Repeater Frequency

mooO®)P

90 10 Day
Day Money Back
Warranty Guarantee

only)

HAND HELD

SPRING Special on HAND HELD
Wilson Hand Held 220 and 450 Fateld
2202 SM " 4502 SM

ACCESSORY SPECIAL
PRICE AVAILABLE

FREQUENCY RANGE 220 - 225 MHz

« § Channel Operation

ONLY AT TIME OF
« individual Trimmers on al} TX/RX Crystals
« All Crystals Plug In
e 12 KHz Ceramic Filter
«10.7 and 455 KC IF
« .3 Microvolt Sensitivity for 20 Ob Quieting
« Weight: 11b. 14 oz. less Battery
« Battery Indicator
eSize: 8 7/8x 1 3/4x27/8
« Switchable 1 & 2.5 Watts Output
®12VvOC

« Current Orain: RX 14 MA TX 500 MA
« Microswitch Mike Button
o Unbreskabie Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

239"

INCLUDES

1.2202 SM
2. Flex Antenna
3. 223.50 Simplex Installed

FREQUENCY RANGE 420 - 460 MHz

= § Channel Ooeration
+ Individual Trimmers on all TX/RX Crystals
« All Crystals Plug In
* 12 KHz Ceramic Filter
« 10.7 and 455 KC IF
« .3 Microvolt Sensitivity for 20 Ob Quieting
o Weight: 1 Ib. 14 oz. less Battery
« Battery Indicator
»Size: 8 7/8x13/4x27/8
« Switchable 1 & 1.8 Watts Output
® 12 vOoC
» Current Orain: RX 14 MA TX 500 MA
* Microswitch Mike Button
* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

YLD

INCLUDES

1. 4502 SM
2. Flex Antenna
3. 446.00 Simplex Instalied

RADIO PURCHASE

OESCRIPTION SPRiee"

BC1 -BATTERY CHARGER $29.95
BP - NI-CAO BATTERY

PACK. ¢i..ooavcavisansss 10.95
LC1 - 1402 LEATHER

CASE ......co0u0uucinas 8.50
LC2 - LEATHER CASE

FOR 1405, 2202,4502 .... B.50
SM2 - SPEAKER MIKE

FOR 1402 AND 1405 . ...... 24.95
TE1 - SUB-AUDIBLE TONE
ENCOOER INSTALLEO . ... 34.95

TTP- TOUCH TONE PAO
INSTALLEO (With Purchase) 49.95
XF1-10.7 MONOLITHIC

IF XTAL FILTER INST..... 8.95
CRYSTALS: TX OR RX
(Common Freq. Only) -« -« .- 3.00

BC -1
BATTERY CHARGER




.‘ FACTORY DIRECT ONLY
Hlﬁgzﬁ"&o /‘W/\(\\AN\M HA“;%5E"\EALD
TRZASNSVgérvTER SPR'NG SPEC'AL TRA? WATT
$i46 IMIHZ% AWM 1o e
. ' $23995

FEATURES
1402 SM | 1405 SM

¢ 6 Channel Operation e 6 Channel Operation

+ Individual Trimmers * Individual Trimmers
on all TX/RX Crystais on all TX/RX Crystals

e Al Crystals Plug In. * All Crystais Plug In

e 12 KHz Ceramic e 12 KHz Ceramic
Filter Filter

e 10.7 IF and 455 KC IF |+ 10.7 and 455 KC IF

e .3 Microvolt Sensitivity | « .3 Microvoit Sensitivity
for 20dB Quieting for 20 dB Quieting

e Weight: 1 Ib. 14 oz. Weight: 11b. 14 o2.
less Battery less Battery

e S-Meter/Battery s Battery Indicator
Indicator s Size: 87/8 x 1 3/4 SPECIAL
o Size: 87/8 x 17/8 x27/8 ON EACH
x27/8 ¢ Switchable 1 & S
® 2.5 Watts Minimum Watts Minimum RAD|O
Output @ 12 VDC Output @ 12 VOC INCLUDES:
e Current Orain RX e Current Orain: RX
14 MA TX 500 MA 14 MA TX 400 MA
o Microswitch Mike (Iw) 900 MA (SW) Flex Antenna
Button * Microswitch Mike 52/52 Simplex Xtal
Button
e Unbreakable Lexan®
Case
Optional o
Touch-Tone Pad Can be Modified 10 Day 90
Shown for Money Back Day
MARS or CAP Guarantee Warranty

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739-1931

SPRING SPECIAL DIRECT SALE ORDER BLANK

— 2202 SM @ $239.95.__ 4502 SM @ $269.95. WE-224 @ $199.95 1402 SM @ $164.95. _____1405 SM @ $239.95.
Accessory Special Prices Available Only at Time of Radio Purchase.

BC1©$2995. _____ BP@$1050. —  1C1@$850. ______ 1C2@ $850.
=I5 SM2 @ $24.95. TE1 @ $34.95. (SPECIFY FREQUENCY )
—  _TTP@ $49.95. _____XF1@$8.95. ___TX or RX XTALS @ $3.00 ea. ___INSTALL XTALS @ $7.50/Radio.
EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. B.

Gy D. E. F.

ENCLOSED IS OCHECK [COMONEY ORDER 0OMC [OBAC
CARD # EXPIRATION DATE

NAME

ADDRESS

CITY STATE Z2IP

SIGNATURE

SHIPPING & HANDLING PREPAID FOR SPRING SPECIAL
VALID ONLY APRIL 1 THRU 30, 1976 23 NEVADA RESIDENTS ADD SALES TAX
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Fig. 1. First allband antenna.

An Allband
Inverted Vee

A n allband antenna
system has usually
meant an antenna farm. The
original objective in this case
was to have just one antenna,
without loading coils or traps,
that would fit in the re-
stricted space at this QTH,
yel be able to operate effi-
ciently on all the high fre-
guency ham bands. The task
did not appear to be easy.
Several antenna systems
described in the ARRL
Antenna Book were success-
fully used during the last three
years, but each had some
problem that would finally be
cause for rejection. The main
problems encountered were rf
burns from touching the rig
while operating, arcing, coil
overheating, the need to
slightly retune the transmatch
after QSY, and poorer signal
reports when compared with
an ordinary dipole. The
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decision was made that the
antenna system should incor-
porate the following charac-
teristics:

I. A single section of 50
Ohm coax from the trans-
mitter to some remote point
helps minimize rf problems in
the shack, especially if the
coax is buried for several feet.
2. A single section of open
wire transmission line would
be used as a matching
element. The only adjustable
connections to this line were
to be a jumper or shorting
element and the coax itself.
Series switches, shunt
matching stubs, and shunt
variable capacitors were ruled
out.

3. The antenna was 1o be a
single inverted vee. The open
wire line would feed the
inverted vee in the center to
maintain an almost balanced

Eugene G. Preston WASFGC
906 Cedar Glen
Austin TX 78745

radiating system.

Two antenna systems were
developed and tested. Figs. 1
and 2 are schematic represen-
tations of the two systems,
showing dimensions of the
elements and the coax tap
location for operation on
different ham bands. Figs. 3
and 4 show swr curves asso-
ciated with Figs. 1 and 2,
respectively. The center fre-
quency of all these curves can
be easily shifted by relocating
the coax tap point.

There are three different
ways the open wire line can
be used. The first matching
technique is shown in Fig.
1A. Short dipoles can be
easily resonated by posi-
tioning the jumper at the
maximum current point on
the line. The coax feed point
for 50 Ohms will be a short
distance from the jumper if
the current in the line is large.

This method simply makes
the. line look like an auto-
transformer. A perfect match
can be obtained for a specific
frequency, but the antenna
has an undesirably high Q.

The second matching
technique is shown in Figs.
1B and 1C. This is the best
and most interesting
matching technique. The 650
Ohm open wire line has an
almost magical ability to
match an inverted vee of any
length if the inverted vee is
not too short at the lowest
desired frequency. Equations
for half wave and quarter
wave matching are well
known for cases where the
antenna is a half wave or full
wave inverted vee, respec-
tively. What is not so well
known is that the line will
also match any other antenna
length provided the length of
one leg of the inverted vee
and the length of the line sum
up to an odd multiple of a
quarter wavelength. This fact,
which was discovered by
experiment, is the basis for
the success of this unique
matching system. From a
reactive standpoint the length
of the antenna is no longer of
significance since a line length
can always be found to com-
pensate for the antenna reac-
tance.

The third matching tech-
nigue is shown in Figs. 2A
and 2B. The coax feed point
is put further down the line
than the maximum line
current location. This
increases the resistance to 50
Ohms but also introduces
series inductive reactance. A
variable capacitor is intro-
duced in series with the coax
and line to tune out the
inductive reactance. In Fig.
2B a shunt capacitor makes a
voltage divider if the resis-
tance is greater than 50
Ohms. Notice the highly use-
ful double resonance con-
dition produced by this
circuit as shown by the swr
curve in Fig. 4B.

Construction of this
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Fig. 2. Second allband antenna. Note: A jumper placed 4\
down the line may improve the swr on 20, 15 and 10 meters.

antenna system is simple
since tuning is done after all
elements have been erected or
installed. The inverted vee is a
100 foot roll of number 14
copper wire that was cut into
two 50 foot sections. The
open wire line was made from
another 100 foot roll of
number 14 copper wire. The
tower used for center support
was constructed from three
18 foot, 2 x 4 sections of
wood and has a height of 30
feet when raised. The open
wire line is brought down the
tower using TV type standoff
insulators for support and
spacing. They are screwed
directly into the wood to
provide six to seven inches
spacing between the open
wire conductors. The number
of supports should be
minimized to reduce losses
from leakage currents. Also,
the TV type supports will
need additional insulation if
arcing is observed. A one inch
length of RG/8 insulation
slipped into the TV spacer
with the number 14 wire run
in the center of the insulation
has worked well for me, even
in rainy weather. Since the

open wire line is longer than
30 feet, it is continued along
the side of the house with the
same construction techniques
just described.

Several months’ operation
on the air providing signal
strength  comparisons with
other hams and the ability to
be heard in pileups was con-
vincing evidence that this
system performs as well as a
farm of dipoles. Although the
antenna shown in Fig. 2 tunes
broadly on 80 meters, the
shorter antenna in Fig. 1
produced comparable reports.
The Fig. 1 antenna would be
ideal for the Novice who
wants to operate on 80, 40
and 15 meters with a single
40 meter dipole but is
restricted to a narrow fre-
quency range or has
insufficient property for a
full 80 meter dipole. The
antennas and their matching
systems described in this
article have eliminated the
transmatch, reduced rf in the
shack, reduced antenna
losses, reduced antenna costs,
and increased the frequencies
available from a single
inverted vee antenna. ®
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73 Magazine Staff

Squaring the Conical

f you don’t mind having

an antenna in your yard
which looks a bit like a piece
of modern art, the conical
monopole has some ex-
tremely interesting advan-
tages. The form described
here can be constructed inex-
pensively from TV masting
and lots of wire. It is ex-
tremely rugged and storm-
proof since, as will be seen
later, it is practically the
equivalent of having a 30’
high TV mast guyed by about
200 small guy wires!

The conical monopole as
such is not a new form of
antenna. It has been widely
used on VHF and sometimes
on the HF bands, formed in
its usual circular shape as
shown in Fig. 1. It is a verti-
cally polarized antenna and
offers extremely broad band-
width while maintaining a
low swr. In a sense, it is
similar to the wide-band
discone antenna, although it
does not have the large “‘top-
hat” element required of the
discone. The antenna func-
tions over a broad frequency
range because the circum-
ference of the cone-shaped
monopole becomes resonant
at different frequencies as
determined by the extent of
the circumference variation
from top to bottom of the
monopole. Within the fre-
quency range for which the
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antenna is constructed, there-
fore, it is continuously in
resonance rather than just
being resonant in certain
distinct bands. A typical fre-
quency range spread for such
an antenna is about 4:1
although this will vary a bit
depending upon the exact
design used.

The design presented in
this article covers basically
from 80 through 20 meters.
However, it will show good
performance up to about 19
MHz or so. So, if the 18 MHz
band ever becomes a reality
in the distant future, the
antenna would, in fact, con-
tinuously cover 5 amateur
bands (80, 40 and 20 plus the
proposed 12 and 18 MHz
bands). The antenna is fed
directly with 52 Ohm coaxial
cable and requires no addi-
tional tuning devices. A
simple loading coil can be
switched in at the base of the
antenna to extend its range to
160 meters, if desired, and it
should show very creditable
performance on this band —
especially if a reasonable
ground radial system is used.
If one has the real estate
available, more than one
antenna could be used to
form a directional array by
proper phasing of the current
fed to each antenna. Since
the spacing of the antennas
would be fixed physically but

vary electrically on the
different bands, this would
mean, however, that the
phasing lines between
antennas would have to be
changed on each band.

The basic conical antenna
as shown in Fig. 1 would
seem to present some almost
impossible constructional
aspects on the lower fre-
quency bands if the classic

formula dimensions of the
antenna were maintained. For
instance, for basic 80-20
meter coverage the overall
height has to be 32 feet. This
dimension is not impossible,
of course, but the upper and
lower rings of the monopole
have to be about 6 and 18
feet in diameter, respectively.
Constructing an 18 diameter
ring of lightweight tubing is

Fig. 1. Basic discone monopole antenna is frequency indepen-
dent over about a 4:1 frequency range.



hardly a simple matter for the
average amateur.

The circular form of the
antenna is important if abso-
lutely omnidirectional radia-
tion characteristics are to be
achieved. But, only a slight
deviation from this charac-
teristic  will result if the
antenna is made square in
shape instead of perfectly cir-
cular. The radiation from the
corners of the antenna will
suffer a bit (perhaps 3-5 dB
down), but it should not be
difficult for any amateur to
orient the antenna with the
aid of a great circle map
centered on his QTH such
that these points fall into
areas which are of minor
preference. The other advan-
tages of this form of antenna

should far outweigh this
disadvantage.
A “squared-off” conical

monopole for 80-20 meters is
shown in skeleton form in
Fig. 2. Not every wire is
shown for the sake of clarity.
The total mast height above
the base insulating section is

INSULATING
SECTION

30 feet and may consist
simply of telescoping TV
mast sections. The height
from ground to the insulating
section may be 2-3 feet. The
upper square is located about
2 feet from the top of the
mast. Each side of this square
is 6 feet long. The square can
be constructed from metallic
tubing, but a better choice is
probably PVC piumbing type
tubing using the right angle
fittings easily available for
this type of tubing to form
the square. Holes are drilled
through the tubing for each
wire element and a fixing
wire placed around the gntry
and exit points of each wire
to keep the overall square in
place. At the top of the mast,
each wire clement is secured
to a ring which metallically
connects it to the mast.

At the base of the
antenna, four approximately
6 foot tall guy posts are
installed spaced 16 feet apart
and centered around the
central mast. The lower ring
of Fig. 1 is simulated by an
insulated wire ring running

. INSULATORS

—6tt. MAST (GUYED)

Fig. 2. Squared form of antenna form shown in Fig. /.
Distance between 6 foot masts is 16 feet. Other dimensions are

discussed in text.

The conical

monopole

is a vertically

polarized antenna that offers extremely
broad bandwidth while maintaining a low

Swr ...

around between the four guy
posts. This wire should be
particularly taut, and it
may be advisable to guy each
guy post in two directions,
depending upon the type of
soil encountered. Each wire
element from the top of the
antenna is run through the
upper square, then to the
fower wire ring (where it is
soldered or clamped to the
wire ring), and then to a
collector ring just above the
insulating section on the
central mast. The spacing
between the wires as they
reach the lower wire ring
should be about 3 inches.
Belden <copper-bronze
antenna wire is particularly
suitable, but any good
antenna wire of the copper-
bronze or copperweld variety
will more than adequately
suffice.

The center conductor of
the coaxial feed line should
be connected to the wire
collector ring above the insu-
lating section on the central
mast. The shield is connected
to the mast support pipe
going into the ground.
Although this type of
antenna is less dependent
upon ground radials than the
usual type of single element
vertical antenna, ground
radials will improve its perfor-
mance. But, again because of
its unique design, the antenna
does not require ground
radials of the usual length as
single element quarter-wave
vertical antennas. A group of
10-12 radials, each being
16-17 feet long, will suffice
for normal operation,
although  numerous experi-
ments have shown that a
greater number of radials will

improve the low angle radia-
tion characteristics for DX
purposes. Experiments have
also shown that ground radial
extension in the direction of
desired DX performance will
considerably improve perfor-
mance in that direction. For
instance, say one does have
room to bury 16-17 foot
radials all around the antenna
but one's particular DX
interest is South America. By
making the radials pointing in
the South American direction
as long as possible (34 feet to
infinity), considerable
improvement in low angle DX
radiation in that direction
will occur. A rough estimate
is that radials one wavelength
long in the desired direction
result in a 3 dB gain at the
low vertical angles useful for
DX purposes.

The squared conical mono-
pole is certainly not the
overall answer to HF antenna
problems, but it does offer
reasonably omnidirectional
coverage and coverage of the
main HF bands usable during
the present sunspot cycle.
Since the swr to the antenna
also remains less than 2:1
over its design range, it also
serves as an excellent antenna
companion to the various
solid state transceivers on the
market which have broad-
band transmitter output
circuits (non-tunable). These
circuits demand for maxi-
mum power output that the
antenna transmission line
they work into presents a
very uniform low swr pattern
on each of the bands involved
if the “instant” bandswitch
advantage of these rigs is to
be a realistic operating con-
venience. ®
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here have been countless

articles published about
the various antennas that can
be adapted for those of us
who live in the wonderful
world of ‘‘urbanville.”
Whether it has been for con-
venience or necessity, many
amateurs today find them-
selves living in an apartment,
a small city lot, or the pop-
ular condominium.
Admittedly, this kind of
living has its advantages. But
one of the greatest disadvan-
tages for radio amateurs,
however, is how and where
are you going to erect an
effective antenna?

After moving from a house
into an apartment, | found
myself confronted with this
problem. | learned, some-
times the hard way, what can
and cannot be done. This
article will present various
configurations involving what

//

/
I
//
7/
/
STAND-OFF INSULATOR

NO 14-NO 36 ENAMELED

_—

Fig. 1. One way to avoid publicity is shown here. If possible,
wire small enough not to be seen, but strung low, will do a

good job.

1 believe is a functional
all-band antenna system that
anybody can use successfully,
which is something that most
other articles discussing
antennas for urban dwellers
seem to ignore.

To start, let’s be honest
about one always overlooked
fact: the utilization of an
indoor antenna. Forget it.
Unless your dwelling is built
of wood, it is a totally futile
effort. Modern buildings are
made of concrete and steel,
all components that love to
block rf. You may occasion-
ally hear and work somebody
with an indoor antenna, but
that kind of situation is truly
like working into a dummy
load!

Even hanging something
outside a convenient window
opening will not really
suffice, especially if you're
looking out to an apartment
canyon like | do. Remember,
antennas, to work effectively,
have to be installed clear and
free of nearby objects.

Second, if you are
planning to move into a
building that requires per-
mission for an outside
antenna, and that includes
most of us, just ask the
manager about the possibility
of erecting one. It took me
three months to obtain per-
mission to erect a simple
vertical, but my persistence
paid off. If the building's
manager has misgivings over
such an arrangement, explain
to the person carefully what
you plan to do. In fact, a

little persuasion on your part
might turn into a blessing in
disguise.

But even if you are not
plagued with space or per-
mission problems, and need
just an effective antenna for
80 or 160 meters, then | have
the antenna for you. What |
am talking about is the end-
fed, random length antenna
an antenna that is easy to
construct, and yet so effec-
tive.

In terms of cost and
simplicity, the end-fed is hard
to beat. However, the only
time anybody sees the end-
fed configuration nowadays is
usually around the Field Day
site.

The limitations of my
home brew vertical led me to
try the end-fed, random
length idea. A single strand of
#24 enameled wire was hung
out my window, led up the
roof, and strung over a pole
to the other end of the build-
ing, all 200 feet of it. When
completed, | had an all-band,
end-fed, inverted-vee type
random length antenna,
minus the transmatch, for
$1.29! A real winner in these
peculiar times of inflation
and recession.

Description

A true end-fed random
length antenna can be several
wavelengths long.! It is not
necessary that it be cut to
resonate for any frequency;
therefore, any convenient
length will suffice.

As a rule of thumb, you



should not make the length
of the wire shorter than one-
half wavelength at the lowest
frequency planned to be
used. This means that for 80
meters the antenna should be
approximately 125 feet long.
For 40, 66 feet. However,
one source states that an
end-fed can be utilized effec-
tively down to one-quarter its
lowest frequency and still
work well.2

This may sound like a con-
tradiction to the random
length idea, but in relation to
all other frequencies the wire
will look, you might say,
randomly long.

Installations

Before erecting the end-
fed antenna you should first
plan the site in which it is to
be strung. Doing so will facil-
itate the actual erection of
the antenna, especially if it is
to be done in a secretive way.
By viewing the roof and
designing a mental picture of
how you want to place the
wire, you can easily rearrange
the antenna in your mind,
thus avoiding any erection
problems later on.

The best method is to have
the wire attached to a pole on
the roof, the higher the pole
the better. But, if for any
reason the antenna cannot be
strung on the roof, attach-
ment to an adjacent building
or down to an open field will
do just as well. That's the
beauty of the antenna — its
versatility.

I've already mentioned
that getting at least part of
the antenna in the clear is
probably the most important
consideration. This fact
cannot be overemphasized,
because the efficiency of the
whole system depends upon
the antenna’s being in the
open somewhere along its
length. Figs. 1 and 2 give a
couple of ideas on how this
could be accomplished.

It is suggested that solid
enameled wire be used for the
antenna element. Enameled
wire is cheap, convenient, and
it is easy to handle — you just

wind it off the roll. Moreover,
enameled wire can be strung,
if necessary, without the use
of insulators because of its
protective coating. To avoid
unwanted publicity, #34 or
#36 wire is a good choice.
Your decision on the right
size will depend, again, on
your own situation.

Widely different wire sizes
will have a negligible effect
on performance. It has been
proven that wire as small as
#36 can work well and
handle high power levels just
as easily as #12 or #14. How
far you can go in power ona
thin wire antenna, without
damaging it, however, will
have to be determined experi-
mentally.

Where needed, insulators
can be made of anything that
insulates. For deceptive pur-
poses clear plastic or plexiglas
cut to suit your needs will do.
Also small diameter vinyl,
fishing line, or plastic tubing
is a good choice to consider
since it can be tied to support
structures easily.

An effective way to lead
the antenna up to the roof, if
you use that configuration, is
with stand-off insulators (see
photo). Again, the proper
choice and placement of
insulators will depend upon
your needs.

One of the nice things
about the end-fed antenna is

P

An insulator on top of a piece of wood stuck into the rain
gutter is one convenient way to lead the antenna up to the
roof.

that it requires no lead in.
One end of the antenna, as
the name properly says, is fed
the power. However, because
different impedances will be
presented at the feedpoint of
the antenna, depending on
which band you operate, a
tuner will be required.

Tuner Considerations
As you probably know, a

simple coil and capacitor
arrangement is all that's
needed (Fig. 4). If you want
to spend the money, a com-
mercial unit will do nicely.
But constructing a tuner
yourself can be achieved
without too much difficulty
or expense. On power levels
up to around 200 Watts, a
broadcast band variable out
of an old receiver and an

Fig. 2. Here are three ways an end-fed can be used around a building.
Note that in all three examples, the wire is reasonably clear of objects
somewhere along its length.
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inductor of about 30 uH will
do the job.

A check into a parts
catalog will list a number of
coils and capacitors that can
fit your own needs. My tuner
uses an E. F. Johnson roller
inductor #229-203. This coil
works beautifully. If you can
pick one up, it is suggested
you do so. Unfortunately, it
has been reported that this
inductor is no longer in pro-
duction. A little searching,
however, might produce one
at a moderate cost.

Cl1 is a Johnson type E
transmitting capacitor
#154-10. It’s rated about 350
pF at 3 kV. These com-
ponents were chosen with the
thought of wusing higher
power in the future.

Installation of L1 and Ci
into an enclosed chassis is
necessary for proper
shielding. The photo should
give a good idea of com-
ponent layout and assembly.

As an added bonus, |
found that my tuner knocked
out all remaining TVI, some-
thing that apartment hams
are keenly aware of since
interferences into just one
building's TV system could
easily disturb the viewing
enjoyment of many people.

Inside the Shack
Because of the tuner, a

N\, = ANTENNA-

good ground system is
needed. An effective ground
will help prevent useless rf
currents from flowing around
the shack. If a decent ground
is not used, the operator will
face problems in achieving a
minimum swr from his unit.
In addition, his equipment
will develop a condition of
“biting” when he touches it.

Finding a satisfactory
ground is a difficult problem
for apartment dwellers. This
is because the most obvious
ground systems may not be
readily available, especially if
your apartment is several
stories above terra firma.

One way to “‘ground” the
tuner is to use a counterpoise
or artificial ground. This is a
wire one-quarter wave long of
whatever band you use placed
conveniently around the
shack. The only drawback to
this idea, however, is that to
be effective at least one wire
must be instalied for each
band. | have one counterpoise
in use now. It's cut for 40
meters even though | fre-
quent 80 as well. Therefore,
it's possible that you might
be able to get by using just
one counterpoise for two
bands.

Another way to help
eliminate stray rf currents is
to try to terminate the
antenna wire at a current
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. ./. A “:'
5 0 ?&

~

insulators, and the placement of L1 and CI in the spacious

chassis.

loop. This involves using a
length or antenna cut for
your favorite band at least
one-quarter wave long or
multiples thereof.> This mini-
mizes the amount of rf intro-
duced into the shack. Doing
this is not imperative, but it
might aid in stopping a hot
rig.

If you can connect the
tuner with a short piece of
wire to some grounded water
pipes or something of similar
nature, then you're in good
shape. In addition to the
counterpoise, | have a wire
running from the shack and

174 wWAVE COUNTERPOISE ~-ONE
ELUMBING. | NEEDED FOR EACK BAND

Fig. 3. C! — 350 pF single gang variable capacitor; L1 — 20-30

uk
suggested).
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inductor (E. F. Johnson

#229-203 roller

inductor

connected to the pipes in my
bathroom shower. Quite sur-
prisingly, this eliminated
most of my ground problems.

Those wishing additional
information can find an
excellent article on tuners in
the December, 1974 QST by
DJ2LR/W2*, or consult The
Radio Amateur’s Handbook.

Conclusion

The performance of the
end-fed system at my QTH
has been very gratifying. DX
on 40 and 80 meters has been
casier to hear, while signal
reports with only 200 Watts
of power have been excellent
from stateside stations.

It's hoped this primer will
guide the amateur in making
the right decisions involving
the end-fed concept which fit
his own individual and unique
situation, while at the same
time giving the amateur
plagued with space and per-
mission problems a chance to
enjoy his or her hobby with a
minimum of difficulty. =
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One of the most popular
antennas is the so-called
“inverted V,” which s
actually a dipole with the legs
drooping at approximately a
45° angle on each side of a
single support. The single
support is the secret of its
appeal, because almost every-
one can find something to
support this type of antenna,
as in Fig. 1, where it is
supported on a TV mast
pulled up with a pulley. This
way it can easily be lowered
for tuning. However, even if
not on a pulley, it's quite an
easy antenna to tune, because
the legs are so close to the
ground.

The ideal inverted V
antenna would have the
included angle (a) 90°, and
the legs in the same plane as
the tower. It would be a little

better if the top was
supported about 3’ away
from the metal tower, to

keep the tower out of the
field of the antenna. See Fig.
S

However, the antenna will
work well — even in the most
unusual configurations. See
Fig. 2. For example, my avail-
able yard for antennas is 74’
x 70, which is no way close
to the idea! required space for
an 80 meter V. | have two
towers, 48 feet apart. Figs. 4
and 5 show the slope and
separation of my antennas.

These antennas have an
important amount of vertical
polarization, as when angle

2" is less than 90°, the

vertical polarization pre-
dominates, and when it is
greater than 90° the hori-
zontal polarization pre-

dominates. Thus the antennas
are good DX antennas

better than a horizontal
dipole. They do, however,
show many characteristics of
the horizontal dipole, being
less subject to man-made
noise and more to high angle
radiation than the vertical.
For example, when | am
transmitting to KIiGZL in
Berlin, N.H., he says my
signal is about 20 dB better

30

from the inverted V than the
vertical, but my vertical is
about 3 S-units better in the
Antarctic than the inverted
V. When | am talking to
W5VSR in New Orleans the
situation varies. Some nights |
am better on the V, and some
nights on the vertical, and
some nights | will fade out on
one and come in strong on
the other.

Although | am using
baluns on both, there might
be some advantage to not
using baluns, since | am in the

Jerrold A. Swank W8HXR
657 Willabar Drive
Washington Courthouse OH 43160

northern part of the country.
An inverted V without a
balun tends to be directional
toward the side of the
antenna with the shield of the
coax connected. Thus the
pattern without a balun tends
to be skewed to one side.
Whether this is an advantage
or disadvantage depends on
where you are and what you
want. | am of the opinion
that the balun is unnecessary
for general use, provided that
your antenna is resonant at
about the frequency you

The Novice

Inverted

ee

FANNED AWAY
FROM TOWER

Figie

work, and that the coax lead-
in is a multiple of a half wave
at that frequency.

Since | am using baluns, |
am also using separate feed
lines to the 40 and 80 meter
antennas. Without baluns you
can easily feed both from the
same feed line, and just
parallel them, thus saving
quite a bit in these days of
high costs (by not using two
baluns and perhaps a hundred
feet less of coax).

When you tune up an
inverted V you will find that
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it is very easy to tune and
very easy to understand. It is
best to cut it a little long,
perhaps as much as two feet.
When you measure it with an
swr bridge it may look like it
will never tune, but start
taking off about six inches at
a time and measure the
bottom of the range you
want. When it starts to go
down toward 1:1 measure
about 100 kHz on each side
of the desired frequency, and
find where the center of the
range is. Don’t worry if it will
not go lower than 2:1 — just
find the center. When you
have it centered, then start to
close or open the angle at the
bottom, and raise and lower
the legs a little. This will
improve the swr, and if you

have enough room you can
get it right down to 1:1. At
this point you will find it
quite broad tuning, and
probably it will cover the
whole range you want with
swr less than 1:1.5.

Of course, if you have 1o,
you can pull up an inverted V
into a tree, or on the side of
your house, or on a piece of
masting attached with TV
hardware to a soil pipe or
chimney.

I think that every ham
should have both a vertical
and an inverted V or dipole.
The signals often swing
greatly from one to the other.
| had a ham in the Antarctic
tell me one night that he had
two receivers tuned to me,
one on a vertically polarized

antenna and the other on a
horizontally polarized
antenna. He put one on each
side of the room so that he
was seated between them and
he said it was beautiful. The
signal would fade from one to
the other and he never missed
a word.

| have given vyou the
figures for the Novice bands,
although my antennas are
tuned several inches shorter
for where | work.

The regular dipole at the
center has an impedance of
about 72 Ohms, so it is better

suited to RGI11 or RGS59.
However, the downward
slope of the legs on an

inverted V makes it an
excellent match for RGS8 or
RGS58.

Incidentally, at Novice
powers don’t waste your
money on RGS8. RGS58 is
quite adequate. The power
rating of RG58 at 30 MHz is
430 Watts, and the loss of
100 feet of RG58 at 7 MHz is
just one dB greater than RGS.
That means you would barely
be able to tell the difference.
At 3.7 MHz it would be even
less.

Incidentally, remember
that you can use the 40 meter
inverted V on 15 meters, and
the 80 meter inverted V on
10 meters, so you can have an
all band Novice antenna with
a single feed line.

Also, if you have to put up
a push-up mast or pole you
can use the two inverted V
antennas as guy lines. ®
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Gene Hinkle WA5SKPG
1/0 Engineering

9503 Gambels Quail
Austin TX 78758

Closed Loop

Tuning Yagi-Uda beams
and quads can be a very
time-consuming task, requir-
ing many man-hours to per-
form. Usually several helpers
are needed to make adjust-
ments and to take field
strength measurements. |
have developed a technique
which requires only one per-
son to successfully tune an
antenna with the aid of a
couple of pieces of equip-
ment. The method developed
uses an rf source in the far-
field and the station receiver
as a sensitive field strength
measuring device. A circuit is
connected from the receiver
to a speaker, which, in turn,
can modulate a small 100 mW
transmitter. The receiver for
the 100 mW transmitter is
carried by the person making
adjustments on the antenna.
Thus, a closed loop feedback
system is used to permit opti-
mum adjustment of the
antenna. As a bonus, the far-
field signal source can be used
to make pattern measure-

Antenna Tuning

rotated, the receiver monitor-
ing relative field strength. Fig.
| shows a block diagram of
the system.

Circuit Details

The far-field signal source
is a small, low power oscilla-
tor (Fig. 2). Transistor Qj is
used in a Pierce fundamental
mode oscillator. A diode full
wave rectifier is used as a
frequency doubler. A small
Amidon iron powder toroid is
used to develop the push/pull
signal needed for full wave
rectification. Transistor Q2
acts as an amplifier for the
doubled frequency. Another
transformer, T7, steps the out-
put impedance down to a low
value. The crystal is chosen
such that the harmonics will
fall within the amateur bands.
| used a 7060 kHz crystal
which permits field strength
measurements at 14,120,
21,180, and 28,240 kHz. The
output signal is rich in the
2nd, 3rd and 4th harmonics
and produces a strong source

ANTENNA UNDER

ADJUSTMENT
ON TOWER

cB

ments as the antenna is
SMALL
ANTENNA

-— >5\
FAR-FIELD

TRANSMITTER

RADIO

STATION

RECVR

WITH
S-METER

for the 20, 15 and 10 meter
bands. The oscillator s
powered by 2 six volt
batteries connected in series
to produce 12 volts. Since the
current drain is low the
batteries will last a long time.
Two wires about 5 feet long
are connected as an antenna
to the output of the ampli-
fier. ldeally, the far-field
source should be at the same
height as the station antenna,
but useful results will be
obtained by mounting the
transmitter/antenna on the
top of a tall fadder leaning
next to a roof. The trans-
mitter should be at least 5
wavelengths away for mean-
ingful results.

The unit that connects to
the receiver is a voltage-to-
frequency converter. The
voltage developed across the
meter is used to vary the
frequency of an audio oscilla-
tor. The maximum voltage
developed across the meter
can either be measured with a
sensitive voltmeter or be com-
puted. For the Heath SB-102,

\ “— RADIO TELEMETRY
LINK (1IM)

M) é}

VOLTAGE - TO- 100mw CB
FREQUENCY TRANSMITTER
CONVERTER

Fig. 1. Closed loop antenna adjustment block diagram. If CB radios are not available, a two wire
speaker cable could be run up the tower for monitoring. Far-field transmitter is a milliwatt
transmitter with harmonics falling inside the 20, 15 and 10 meter bands.
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the internal resistance is 100
Ohms, and the full scale read-
ing is 1 mA. Thus, the full
scale voltage across the meter
is:

VMAX = IF.S. x Rm =
1.00 mA x 100 Ohms =
100 mV

The 100 mV signal is
amplified by a 741 opera-
tional amplifier as shown in
Fig. 3. The gain of the ampli-
fier is 40 dB. Thus the S-
meter full scale voltage of
100 mV would become 10
volts at the output of the
amplifier. This voltage is used
to drive the modulation input
on the 555 free-tuning oscilla-
tor. The 555 oscillator
oscillates at a frequency
determined by the resistor/
capacitor combination con-
nected across it. The fre-
quency of oscillation is given
by the equation:

1.44
(RA + 2RB)C
For the values given, the free
running frequency is roughly
I kHz. As the 741 amplifier
drives a current into the 555,
however, this frequency is a
little lower than 1 kHz and
becomes greater as the drive
current is reduced. Thus, the
effect is to hear a higher
frequency for a lower S-meter
reading, and a lower fre-
quency as the S-meter reading
becomes stronger. The 555
drives an 8 Ohm speaker. The
470 Ohm series resistor is
used to limit the current to a
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Fig. 2. Schematic of the milliwatt transmitter for the far-field source. Yj: 7.00-7.115 MHz;
harmonics fall within 20m, 15m and 10m bands; Tj: Amidon Core T50-2, primary 22 turns
#28, secondary 20 turns #28, center-tapped; To: Amidon Core T50-2, primary 22 turns #28,

secondary 5 turns #28.

safe value, and yet still permit
a loud tone to be heard.

The tone from the speaker
is monitored as an indication
of relative field strength |evel.
In the prototype, a 100 mW
citizen’s band walkie-talkie
was used as a telemetry link
between the receiver and the
antenna on top of a tower.
The walkie-talkie was taped
“on,” and the speaker was
acoustically coupled to the
unit. The walkie-talkie is a
very good and inexpensive
wireless telemetry link. Both
units were bought for less
than $10 several years ago,
and similar units are still
available. Since the distance
between the walkie-talkies is
not far, the antennas on the
units can be retracted some-
what to limit their range. If it
is not possible to find any
walkie-talkies, then a two
wire system can be rigged to
permit hearing the speaker at
the antenna tuning site. The
wireless approach is better
because there are no wires to
get tangled in, and the
volume of the sound can be
adjusted on site.

When coupling the
voltage-to-frequency con-
verter to the receiver, a
battery or isolated supply
should be used to power it.
This is because the S-meter
circuit may be at a high
potential above ground, and

the return ground on the
voltage-to-frequency will also
be at this high potential. This
high potential is called a com-
mon mode voltage. The 741
amplifier will not function if
its common mode voltage is
too great. If a common
ground between the converter
and the receiver is not used,
the 741 operational amplifier
will only detect the differ-
ential voltage across the S-
meter and it will not respond
to the common mode voltage.

Operation

The voltage-to-frequency
converter should be con-
nected across the S-meter. As
a signal is tuned in, the tone
from the 555 oscillator will
change pitch, The far-field
source should then be placed
scveral wavelengths away and

tuned in with the receiver
connected to the antenna. If
the front-to-back ratio is to
be optimized, then the adjust-
ment of the antenna should
be done to minimize the
S-meter reading while the
antenna is pointed away from
the far-field source. On a
quad, for instance, the
reflector stub should be
varied until the receiver
reaches a minimum signal
strength. The tone from the
555 oscillator should be mon-
itored for the highest possible
pitch. The human ear can
detect fairly small changes in
pitch if a continuous tone is
heard at all times. For front
gain optimization, the beam
would be pointed towards the
source and the pitch from the
telemetry link would be
lowered as much as possible,

indicating maximum frontal

gain. ‘
Once the adjustments are
made, the far-field source

makes an ideal reference to
make relative field strength
measurements with. If a cali-
brated output signal genera-
tor can be found, then a
matched S-meter reading can
be taken between the antenna
and the generator output. By
plotting the relative output
level from the generator vs.
bearing, a polar plot of field
strength can be taken. The
S-meter is used solely as a
matching device, matching
the antenna output to the
calibrated generator output.
It is surprising how uncali-
brated S-meters are in terms
of real S units to absolute
units (an S unit is defined as a
6 dB change in signal
strength). For signals which
barely deflect the S-meter,
sides of beams for instance,
an audio meter may be used
to match the generator’s out-
put to the antenna’s output.

For antennas such as
quads it is gratifying to know
that optimum adjustments
can be made without a
number of people needed.
Since the quad is fairly easy
to reach from a tower, it is
very convenient to be able to
make final adjustments while
the antenna is in place. | hope
this method will create
interest in different
approaches to solving an old
problem — how to tune an
antenna. ®

+40d8 AMPLIFIER OSCILLATOR
+i2v TO +12V
R2
IMEG
ek $ R! s Ra
, MELR 8 3 330k
TO $S-METER 7
TERMINALS 0K 3 o
. 4 6 > 680K
>
:Esaon S ()
,JB NOTE- 741 PIN NO. 2 ;]f,oom
FOR B8 PIN DIP =
GAIN (dB)=20L0G (R2/RI) PACKAGE s

F=144/(Rqg+2Rp)C

8 OHM
SPEAKER

Fig. 3. Schematic of the voltage-to-frequency converter. A 100 mV input signal will cause a
maximum frequency change at the output of the 555 astable oscillator.
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Edwin T. Karl K2VGD
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Central Islip NY 11722

The 75-80m Broadbander

ome time ago, | operated
Swith an all band multi-
element dipole antenna. The
antenna worked quite well
(for a dipole antenna) but
generally left me in the
bottom of pileups on 20 and
15 meters. This eventually led
me to a more competitive
antenna for the higher fre-
quencies. The multi-band
dipole became redundant
(and worse yet, tended to
distort the quad’s pattern).

However, | wanted to
increase the bandwidth of the
80 meter dipole, as my opera-
tion generally is evenly
divided between CW and SSB
operation. After some
thought, the elements of the
dipole for 15 and 10 were
removed, and an attempt was
made to extend the 20 meter
element to a length suitable
for 75 meter operation.
Reason told me that if you
could combine dipoles for 20
and 40, etc., why not 80 and
S

Due to space limitations in
the K2VGD estate, the 80
meter antenna was folded
into a ““Z"" shape, to fit a plot
75 wide. The apex of the
antenna system was at 30 feet
and the ends were attached to
4 television-type aluminum
masts, fastened to the fence.
In attaching the 75 meter
antenna, | ran the elements
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backwards across the two
masts, thus overlapping the
last 2Q feet of each element.
As one element was insulated,
no problems with shorting
were anticipated. The
antenna is fed with a random
length of RG-8/U and a
W2AU balun.

in testing the design, the
lowest swr was expected at
3550 and 3900 (the design
length of the antennas). Much
to my surprise the antenna

exhibited high swr below
3650, but less than 1.5 to 1
between 3650 and 4000 kHz,
with no peaks or dips within
this portion of the band.
After several days of experi-
mentation, the length of the
CW section approached the
length necessary for opera-
tion at 3400, with the 75
meter antenna cut for 3900.
The swr plot is included in
Fig. 1.

While 1 make no pretense
of having the exact technical
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explanation of the results, it
would appear that the ends of
the antenna, in overlapping,
inductively and capacitively
couple the two elements to
one another in such a way as
to cancel the reactance that
would be present at the feed-
point. Element lengths do not
appear to follow theory
exactly, which in all proba-
bility is due to the fact that
the ends are ten feet off the
ground, and the apex is but
30 feet high, far from the
ideal % wave height. How-
ever, there has been no
evidence of very high take-off
angles, as no difficulty is
encountered working either
with the West Coast, Europe
or even as far away as New
Zealand on 75 (5x8 in ZL-
fand with 900 W PEP).

The 40 meter dipole does
not appear to be affected by
the 80 meter elements. If
anything, it seems to have
broader than normal charac-
teristics.

No attempt is made to
convince others that “this is
THE antenna” for 80 meters,
but rather, with the declining
propagation on the higher
bands, to encourage experi-
mentation by others in
limited space, broadband
systems. Most of these types
of antennas use wire ele-
ments, and thus are relatively
inexpensive. ®



Special Crystal
DQGIS CALL OR WRITE

FOR OUR LOW PRICES

Now in stock
The latest in Synthesized and crystal rigs available

OUR HAMS SERVE YOU!

ICOM 22A 146 — 148

- 144-148
K LM Multi-2000 A FM-CW-SSB

30-50 146-170

Tennelec Memory Scanner 450.510 MHz

iIcom 230 46148

lcom 21-A 146-148

See Audioland for all your HAM
and AUDI1O product needs

142-149
3 FM

Brimstone 1

AUDIOLAND is now offering high trade-in prices for your used equipment. Write
for trade-in prices and price quotes. Now in stock — CUSHCRAFT — REGENCY -
SBE — HAL COMMUNICATIONS — NEWTRONICS — HY GAIN - AMPHENOL
— TURNER - E.V. — SHURE — STANDARD - TEMPO. 3000 xtals for most rigs.
Rotors and cables. Stereo and Quad equipment — and much more. N.P.C. requlated
power supplies. All major charge cards accepted. Several finance plans available.
Write for our latest trade-in listing.

“see You AT DAYTON -
Auvundioland

36633 S. Gratiot, Mt. Clemens, Michigan 48043
Phone: (313) 791-1400
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MADE IN

@s

HERE ARE
THEBUYS
FROM GENAVE

GTX-100

tiol

1Va-Meter FM
100 Channel Combinations—12 watts

Separate controls for independent transmit and receive fre-
quency selection . . . Pre-selected paired frequency lock
allows one knob operation . . . Backlighted.

Down from $199.95 $1 4995

(Incl. 223.5 MHz)

sel

GTX- 600

6-Meter FM
100 Channel Combinations—35 watts

Separate controls for independent transmit and receive fre-
quency selection . . . Pre-selected paired frequency lock
allows one knob operation . . . Rear panel external speaker

jack . . . Optional mic gain control and sub-audible tone mod
possible.
Down from $199.95 $1 4995
(Incl, 52.525 MH2z)
N STOCK

NOW ... GENAVE STOCKS MOST

COMMON 2-M CRYSTALS

FOR IMMEDIATE DELIVERY

These crystals can be used in most makes that employ the
following circuitry:

2-meter FM, 100 channel combi-
nations, 30 watts with factory
installed tone encoder (Incl.
146,94 MHz}

2-meter FM, 100 channel combina-

1-Y4 meter FM, 100 channel com-.
binations, 12 watts (Incl.
235 M

2-meter FM, 10 channels, 10 watts
(Xtals not included)

2-meter FM, 10 channels, 30
watts with pushbutton frequency

6-meter FM, 100 channel combina-
tions, 35 watts (Incl. 52.525 MHz)

meter FM, 6-channel, 3.5 watts
Hand-Held

Same as GTX-1, plus Factory
Installed Tone ‘Encoder

GTX-200-1

D 6TX-200

ns, 30 watts (Incl, 146.94 MHz)}

[ emwano
i *1 4995=
$ 1 3995i

[ Jetx-10-8
D 6TX-2

ector (Incl. 146.94 MHz2)

D GTX-600

D GTX $ 24995

(Bat. not incl.)

Operate Auto Patch

¢29995

(Bat. not incl.)

[ Ringo Ranger ARX-2 6 db 2-M Base Antenna
@ $29.95 §

[J Lambda/4 2-M and 6-M Trunk Antenna
@ $29.95 §

D GTXIT

[J TE-I Tone Encoder Pad for
plug-in installation on most
amateur transceivers @ $5995 §___

[ TEA} Tone Encoder Pad for installation on
most Hand-Helds @ $49.95 §

{7 PS-1 AC Power Supply for use with all makes
of transceivers 14 VDC-6 amps @ $69.95 §

and the following standard crystals @ $4.50 each §$
Non-standard crystals @ $6.50 each:

For factory crystal installation add 8.50 per transceiver.

D S

Transmit:
12 times for use in 32 pf capacitance circuits
Receive: . »
3 times for 10.7 MHz IF in 32 pf capacitance circuits (low side)

---------n

4141 Kingman Dr., Indianapolis, IN 46226

ACCESSORIES FOR GTX-1 and GTX-1T

O PSI-18 Optinnal Nicad battery paclé9
O Ps-2 Charger for GTX-1(T) battery pack
$39.95

O GLC-1 Leather carrying case ......$12.95 §
3 TE-IN Tone Encoder (for use with GTX-1)
$49.95

(317+546-1111) $ J
INAME - _ — — e AMATEUR ‘CALL =2 Sub-Total: §
ADDRESS . = CITY e F e STATEYEAZIP
TS TOTAL: §__

[jCertmed Check/Money Order [J Personal Check [JC.0.D. Include 20% Down

Note: Orders accompanied by personal checks will require about two weeks to
process.

20 % Down Payment Enclosed. Charge Balance To:
[0 BankAmericard #
[0 Master Charge #.

__ Expires
— Interbank #

— . Expires

D SIS GENS BN BN B CL P OUT AND ORDER NOW Elll IEND NN NS NN BN BN

{minimum order $12.00) l
IN residents add 4% sales tax:

CA residents add 6% sales tax }

18 ——_I
All orders shipped post-paid within continental U.S.

fallow 8 weeks delivery.)

3
:
CLIP OUT AND ORDER NOW mm D N N MDD MDND B
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IF HE CAN'T SEE THE ANTENNA (OR MOUNT)
HE DOESN'T KNOW WHICH CAR TO HIT!

The SouthCom FOILER can save the loss of your valuable mobile unit by removing all
evidence of your unit when you leave your car! It is well known that the mobile 2way
radio is now the prime object of thieves, now comprising up to half of the reported
thefts in some areas! The thief knows that the quick way to find his target is to scout
parked cars for antennas or antenna mounts. (The practice of removing the antenna
ond leaving the mount showing is no real deterrent.) The SouthCom FOILER allows
you to stow your antenna and mount in your trunk in 10 seconds, leaving no external
evidence of your unit to attract would be rip-off artists.

CONSIDER THESE FEATURES THAT MAKE THE FOILER SUPERIOR TO ALL OTHER SYSTEMS:

e Economical; adagts to your existing antenna and trunk lip mount.
No expensive antenna or mount replacement.

$ * b e e Quick to install with only 2 screws.

MOUNTS INS!DE TRUNK
WITH 2 SCRI . . .
s, S ® Once installed, permits mounting &

. ; demounting antenna in 10 seconds!
USE YOUR EXISTING 5y S, 7 R

TRUNKLIP HOUNTT Ty Q LA~ il ® Maintains sure‘‘ground’’ connection
= K for proper antenna function.
FITS VIRTUALLY ALL sy ‘

‘i%ﬁiﬁ'f?moum o Fits virtually all cars and trunk-lip
mounts.

QUICK RELEASE Of

THE " ANTENNA & MOUNT ® Absolutely the best and most eco-

FOR STOWING p
nomical means of theftprotection for

your mobile unit.
FOILER .. ¢2

PATENT APPLIED FOR

South Com, Inc.P.0.Box 11212 « Ft. Worth, Texas 76103 e Phone (817) 293-6530
NOTE: If FOILER not yet available at your dealer, order direct. Add 50¢ Postage & Handling.

DEALER INQUIRIES INVITED
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SSG Cortland E. Richmond W1CEJ
48th Transportation Company
APO NY 09454

The Magic of a Matchmaker

t isn't necessary to settle

for an inefficient antenna
because you don’t have the
space to put up a beam or a
good high dipole. Even if you
don’t have the time to put up
an antenna farm before it's
time to move, or if the land-
lord frowns on antennas in
the yard, you can still put out
a good signal. The key is the
use of an antenna tuner. A
tuner will allow you to use
almost any length of wire,
and if you plan ahead a bit,
you might even get some
gain.

I've used an antenna tuner
before, with an end-fed one
wavelength Zepp on 80, so
when | needed an ail band
antenna that | could put up
in the trees, the solution was
obvious. Unfortunately,
someone had relieved me of
the johnson Matchbox that

had served me so well. It was
necessary to build a tuner.
The unit that | eventually
built was the product of a
little thought and a lot of
scrounging. | didn’t have any
of the major parts needed, so
| had to rely on my friends’
junk boxes. Vern WB4BER
came up with a high voltage

capacitor, and Lloyd
WA4HYT furnished a
toroidal tank coil. Armed

with these parts, | decided
that this was one project that
would look decent enough to
put next to the rig, so |
bought a wooden cabinet
from Radio Shack ($2.00 on
the “junk” table).

The special characteristics
of toroids are well known.
The one that interested me at
this point was size. | had just
bought a used FPM-300, and,
if 1 could make a small
enough tuner, maybe | could

e

Front view of the Matchmaker, showing controls.
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put together a suitcase-sized
station. The cabinet for the
tuner was in fact just the
right size to fit in the suit-
case.

The circuit | would use
had already been determined
by the parts on hand: an “L”
match and variations. With
this in mind, | built a hay-
wired matcher to test the
idea. | didn't know if the
toroid was suitable for high
frequency use and had to find
out before | got the whole
project finished. Feeding a 14
meter wire, results were satis-
factory, and 1 was able to
match 300, 600 and 2000
Ohm loads on the five HF
amateur bands.

| replaced the original
front panel on the cabinet
with a piece of sheet alumi-
num and mounted the coil on
it. The coil is actually 18
turns of #12 wire wound on
two T-250 cores, with two
lucite end spacers, and is
probably much larger than is
needed for 150 Watts of rf. |
mounted the coil to a 12

HIGH
??%\—f
o

¥4 “TAPPED"
[~
4

=
7L

position tap switch so that
the switch and coil would
make a compact assembly,
and put the switch right of
center on the panel. The
capacitor, which is a 240 pF
Hammarlund unit, was
mounted on a piece of fiber-
glass on the side of the
cabinet, so that both the
rotor and stator were isolated
from ground. fnput and
output connections were
placed on the back panel.
Again, operating results
were good. However, when |
tried to feed the antenna
through coax, | was unable to
get a match on any band. The
cure for this was to increase
the matching circuit varia-
tions available. This was done
by wiring in a 3 pole 5 throw
ceramic switch. This was
originally a 4 pole unit, but
between 10:30 and 11:00 pm
| broke one of the wafers,
and it took a little thought to
come up with the circuit
changes necessary. Inciden-
tally, besides being ceramic,
the switches have silicone

LOW
Wz
UNKNOWN

At

Fig. 1. The four different circuits used in the Matchmaker.



The rig ready to travel in its suitcase.

rubber compound placed at
points where there might be
arcing to ground.

The final circuit has four
configurations and a bypass
position. It will match high
impedances, low impedances,
work as a series tuned circuit,
and as what | call a tapped
circuit. Fig. 1 shows the
individual circuits available,
while Fig. 2 shows the com-
plete unit. Note the amount
of wiring on S-2, the function
switch. This is the heart of
the matcher, and it is a lot
easier to build if the switch is
wired prior to being put into
the cabinet.

The cabinet is about
250x175x140 mm (7x9x5%
inches), and is made from
compressed material with an
imitation wood grain surface.
The front panel is grounded
to the coax sockets to
prevent hand effects.
Obviously this cabinet offers

no shielding, and a search
with a wavemeter around the
operating unit shows strong rf
fields around the coil and
switch S-2.- Even so, when
feeding antennas through
coax, when the coax is
grounded at the far end, there
have been no problems with
rf on the equipment.
Operating the Matchmaker
is somewhat different from
using the Matchbox. | use an
external swr indicator, which
is inserted between the rig
and the tuner.. Peak the
exciter, dip the final, and
adjust first the inductance
(switch S-1), then the capaci-
tance for minimum reflected
power. It may be necessary to
re-dip the final, as the tuner
has some effect on PA tuning.
Continue adjusting the tuner
for minimum reflected power
until satisfied. In some con-
figurations there will be a
nice dip in swr, but it will be

0
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Fig. 2. The complete schematic of the Matchmaker.

-

Inside of the Matchmaker. Note the fiberglass insulator under

Cilk

accompanied by an equal dip
in forward power! This is
easy to detect, and means
that the wrong circuit is being
used. Just set S-2 to a
different configuration and
try again. If in doubt, the
series circuit will always get
some kind of a match, while
the ‘‘tapped” position will
match whatever the others
won't.

An  “L’ match circuit
works best into a high impe-
dance load. To get this it’s
necessary to use a wire about
35 to 40 meters long for all
band operation. | have used a
19 meter wire, but matching
was difficult.

Feeding this type of an
antenna is problematical. If a
single wire feed is used you’ll
have rf all over the shack. So
| use coax. While this sounds

like some kind of heresy, it
works. In fact, a couple of
recent articles have pointed
out the advantages of feeding
with coax. If RG-8 is used,
then the loss in any reason-
able length will be insignifi-
cant. Even RG-58 can be used
for short lengths. Of course
I’'m talking about 100 or 200
Watts of rf, not a full gallon
(if you want to melt coax,
that’s your business).

The photographs show the
completed tuner, inside and
out, and details of the coil
and switch S-2, as well as the
traveling setup in and out of
the suitcase.

Air travelers: Be prepared
for some delay if you carry
the rig aboard the plane. The
ladies who work the fluoro-
scopes almost faint when
they x-ray a ham radio set! ®»

39



Alfred F. Stahler WO6AGX
5521 Big Oak Dr.
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How to Coax Your Antenna

odern amateur trans-
mitters are designed
for a 50 Ohm unbalanced
feedline. The classic basic
dipole antenna wants to be

feedline. The object of this
article is to describe the
design of an antenna and
feedline that simultaneously
satisfy the requirements of
the

antenna.

Reducing ‘the radiation re-
sistance of the antenna from
73 to 50 Ohms only requires

a reduction in antenna length.
ii2ps

antenna theory is in good
agreement and predicts a half
length from 0.207\ 1o
0.231X, depending upon
antenna diameter and end

fed with a 73 Ohm, balanced transmitter and the The |literature on conditions. A length of

s

i
4 :
!Ii'"w -*:*-u:if i—-

| ‘ : t Y

Construction of resonating coil, ferrite tuning slugs, and balun feed.
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0.210\ is recommended to
yield a shorter antenna and a
radiation resistance of not
more than 50 Ohms.

Reducing the antenna
length also moves the antenna
away from resonance and
introduces a capacitive reac-
tance in series with the radia-
tion resistance. (n order to
restore resonance in the
shortened antenna, an induc-
tive reactance equal to the
antenna’s capacitive reactance
must be added in series with
the antenna. This resonating
inductance is sometimes
calied a “‘loading coil.” The
literature shows that the
capacitive reactance is very
sensitive to changes in ratio
of antenna diameter to wave-
length. For a 0.210A antenna,
the capacitive reactance
ranges from 34 to 230 Ohms,
with 120 Ohms representing
an average wire antenna.

Fig. 1 shows a configura-
tion of the proposed antenna:
radiating elements cut to
approximately 0.210A, two
symmetrical variable induc-
tors and a balanced 50 Ohm
feedline.

Cutting the antenna to
length is easy, but obtaining
the variable inductors takes
some care. The photo shows
my approach to this problem.
The inductor is made from
B&W coil No. 3029 with two
turns removed in the center.
The coil is slipped over a
Johnson No. 136-107
antenna insulator. A piece of
plastic tubing, 0.75” OD x
0.50” ID x 7", is also
squeezed inside the coil to
support the two tuning slugs.
These slugs, Amidon 12.5 x
100 mm ferrite rods, are used
to tune the inductors to
resonate the antenna. The
range of tuning is large, from
2.0 to 3.75 uH for each coil.
The coil is tapped to place
the antenna resonance within
the tuning range of the slugs.
The coil and slug combina-
tion, as shown in the photo,
can be used to resonate an
antenna with a half length of

0.210X for the 80 through 10
meter bands. If the two turns
had been left in the center of
the coil, it would also cover
160 meters.

Tuning of the antenna is
done at this stage, prior to
installation of the feedline,
by coupling a grid dip meter
to the antenna through a
small one turn loop soldered
across the feed points. With

the antenna as high as
possible, adjust the two
VARIABLE RESONATING
X_+ 30 — 230 OHMS
210 ) 210
- 50 ONM BALANCED
FEED LINE
Fig. 1. The shortened, 50
Ohm impedance, resonant
dipole.
ferrite slugs equally to

resonance. To measure
resonance of the antenna in
its final position, couple the
grid dip meter and its one
turn coil to the antenna feed
point by means of an open
wire line. This line must be
electrically Y2\ exactly, or
multiples thereof, as
measured with the grid dip
meter; 300 Ohm twin lead is
fine for this measurement.
The resulting high standing
wave ratio does not affect the
measurement of resonance.
Now that the antenna has
been designed, built and
resonated, the next task is
matching its balanced 50
Ohm impedance to the un-
balanced 50 Ohm impedance
of the transmitter. A device
to do this is known as a
“balun,” a contraction for
balanced-to-unbalanced. The
amateur literature has
numerous references for the
design and construction of
transformer-type baluns.
These balun transformers
have very large bandwidths
and are particularly effective
when used as interstage
couplers. However, they are
not effective for antenna
applications unless the coax
shield connection of the

transformer is at true rf
ground potential, such as the
one described by Sevick®.
Imagine an antenna with a
transformer-type balun
located at its feed point. This
point is high in the air, and
far from rf ground. If the
antenna is ever so slightly
unbalanced, this will be
reflected across the trans-
former to the coaxial feedline
and cause antenna currents to
flow on the outside of the
shield; this current results in
radiation, which couples to
the antenna increasing the un-
balance, which increases the
feedline radiation, etc., etc.
Unfortunately, this antenna
feedline interaction is not
self-stabilizing towards the
balanced configuration; if it

BALANCED
LOAD

RG-58
TAPED TOGETHER ~.

B>
GRID OIP

SOLDER TWO SHIELDS
TOGETHER WITH WRAP
ARQUND WIRE OR STRAP

CUT CENTER CONDUCTOR -~
Iin. FROM END BY DRILLING
AND REMOVE EXCESS WIRE

UNBALANCED
FEED

Fig. 2. Schematic representa-
tion of 1:1 antenna balun.

were, there would be no need
for a balun.

The proposed balun design
was first described by
Roberts® in 1957, but has
not been presented in ama-
teur publications. Fig. 2
shows a schematic representa-
tion of the balun; some of the
details are visible in the
photo. From the antenna’s
viewpoint, it is being fed by
two equal conductors in a
balanced feedline configura-
tion; from the transmitter’s
side, it looks like an un-
balanced 50 Ohm load, the
transition taking place over
VaX length of the balun. Note
that this balun is ground inde-
pendent and that radiation

interaction between the feed-
line and the antenna elements
is prevented by the equal and
opposite current flowing in
the two outer shield feed-
lines. The line from the balun
to the transmitter will be
electrically flat and can be
any length. The reader can
use reference 5 for the
theory, construction details,
and measured performance of
this balun.

This article has described
the design of a dipole antenna
and balun that matches an
unbalanced 50 Ohm line. The
design procedure is valid for
parasitic arrays as well as the
simple dipole. The perfor-
mance of the antenna-balun
combination has been found
to be very good, and it
behaves very close to theory.
| will not describe perfor-
mance by means of the con-
ventional swr vs. frequency
plot because without very
detailed and accurate descrip-
tions of the test antenna
(length of feedline, loss
characteristics of feedline,
conductivity and diameter of
antenna, harmonic content of
test signal, accuracy of swr
meter, etc.) these curves have
little value.

The builders of this
antenna and/or its balun will
enjoy:

® quick and easy tuning to
resonance

® |ow swr al resonance

® minimum feedline radiation

® improved radiation patterns
(F to B, gain, and direction)

® reduced harmonic radiation

® ground independence ®
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40m

Umil recently, | thought
that vertical antennas
approached the ideal for
forty meter DX contacts, in
terms of signal strength and
reasonably low costs. This
judgment was based upon
the usual city lot antennas,
combined with a typical
ham’s budget. The experi-
ments of Dave WASTNO

DXing

proved otherwise. Let
first briefly describe these.

me

Dave's property consists of
two and one half acres. The
surrounding land is flat,
almost treeless, only a few
well-spaced houses. His verti-
cals consisted of two well-
matched, quarter wave ele-
ments made from aluminum

BOTH APEXES INSULATED FROM THE

N

~ v

7MAST AND EACH OTHER

N

N

/ INSULATOR

— GUYING TO GROUND
\\/ STAKES

/ FEEDPOINTS LOCATED AT
/ EXACT CENTER OF BOTTOM

/ SIDES

Fig. 1. 40m DX triangle antenna system. Each side = 45.5 ft.
Total length of each triangle is subject to trimming for low swr
at 7.100 MHz. Elements are #12 copper wire.
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City Style

downspouting. Both elements
were spaced one half wave-
length apart for forty meters,
with 180 degree (broadside)
phasing. Each vertical ele-
ment had 120 quarter wave
insulated radials lying on the
ground and equally spaced
around. The earth in this part
of northeastern Ohio s
“usually moist,” and consists
of a loam and clay mixture. |
believe that these are fairly
good conditions for a land-
based vertical system. It
worked very well.

The single triangle element
consisted of small gauge wire,
with a total length of about
one wavelength. The apex
was supported at the 55 ft.
level on an existing metal
tower. Both lower corners
went to ground stakes, and
the bottom side was about 12
ft. high over the earth. This
was fed directly, without a
balun, with coax. The
triangle’s broadside
“pointed” in the same direc-
tions as that of the vertical
broadside array.

This hastily-erected tri-
angle element had much
lower noise pickup, and gave

stronger signal reports most
of the time. Working Asia and
Australia became a regular
routine. In a word, the
triangle was superior.

City Lot DX Version

Naturally, this old vertical
lover wanted to try this on a
50 ft. wide city lot, virtually
surrounded by power and
phone lines, high trees and
aluminum-sided houses in all
directions. | ended up with
Figs. 1 and 2, after the con-
clusion of my own testing
that used my (then) existing
half wave vertical for a com-
parison.

| wanted some control
over switching directions and
nulls. My switching scheme in
Fig. 2 is not original, but it
works well. | used a Kurnfan®
double-pole, double-throw rf
relay with a 12 V dc coil.
Surplus rf relays are fine if
you can find them. The .01
uF ceramic capacitor across
the relay coil is for stray rf
protection. The relay s
mounted in a black plastic
*“electronics’” box from Radio
Shack, and bracketed to the
mast above the feedpoint. All



TO CORRESPONDING CONNECTIONS
Q':ANTENNAS FEEDPOINTS

A C

i

COPPER BRAID ATTACHED
NEAR BALUN, TO COAX

SHIELD *\

/INSULATED RADIAL SYSTEM,

I:K
FERRITE
BALUN

B D

DPDT RF RELAY

i

ko]
CERAMIC

A
REMOTE DIRECTION
CONTROL WIRES TO
SHACK

RG-8A, FOAM
COAX ANY
LENGTH

BURIED ONE INCH{2.54 CM) DIRECTLY
UNDER ANTENNA; 8 RADIALS, EACH

35 FT.(10.67M) LONG.

Fig. 2. Direction switching and feed systems.

connecting and control leads
are routed through the box’s
bottom to keep out rain. Try
to keep the two sections of
feeder between the antennas
and relay contacts reasonably
short. Most important, make
sure these same short sections
are the same lengths and

spacings to keep the swr con-
stant.

The radials are not an
absolute necessity. This
antenna system worked well
without them. However, with
the radials the DX stations
seem 1o be stronger more
often. The 1:1 ferrite balun

broadened the response, with
very low swr out to the hand

edges.
| used #12 gauge enameled
hard-drawn ‘“‘antenna” wire

for the antenna elements to
help keep down the overall rf
losses. Radiation resistance
will do you more good than
ohmic resistance!

Suggested apex supports
can be an existing tower or
tree. | used a 50 ft. tele-
scoping TV mast. The actual
extended height is 48 ft.,
with the insulated apexes
attached near the top.
Bottom height is 8 ft.

Results

DXing from a city lot on
40 meters has finally become
a real pleasure for me. Much
of it has been easily worked.
Getting through pileups is
normal when running against
the ordinary antennas
encountered on this band.
Perhaps the most pleasing
aspect is getting comparable
or sometimes better signal

reports than some of the
fellows using beams! My rig is
solely an FT-101 with no
high power attachments.

Conclusion

City lot dwellers, let's take
down those ordinary urban
antennas, and quit being
“trapped” in our thinking.
Now is the time to put up a
real antenna. You too can
have a respectable 40 meter
signal, as well as some of our
country cousins — and with a
lot less grass to mow than
they have! m
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NO MORE TIME OUTS!

The RT-1 R.F. actuated timer puts an end to timed out repeaters forever.

NO- Connections to your rig.
TRIGGERED)

NO-— Clocks to wafch.

NO-— Switches to throw.

The RT-1 leaves you free to concentrate on
your driving and your QSO. Just preset the

(CARRIER

Range: 0-3 Minutes in 5 sec. steps.
Voltage: 12-16 Volts DC.

Accuracy: 3% from +10 to +120 Degrees F.

timer to any time from 0-3 minutes and forget

it. Every time you transmit,

ready for the next transmission.

your carrier
triggers the unit which times until the preset
value is reached then gives an audible tone. If
your carrier is dropped before the end of the
timing interval, the timer resets instanty and is
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$39.95

Plus $1.50 postage and handling (NJ
residents add sales tax).
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43



73 Magazine Staff

The S

It may be difficult to
accept, but there are
many amateurs who are not
interested in repeater opera-
tion. But, almost all amateurs
recognize the unique com-
munications capability that 2
meter repeater usage can pro-
vide, especially in the case of
some emergency while
mobile. This article describes
a matching/isolation network
that will allow one to use a
regular auto antenna on 2
meters  without interfering
with the normal operation of
the auto’s AM or AM/FM
radio. No relays or other type
of switching is involved. One
can leave the network con-
nected to a 2 meter trans-
ceiver installed in the car or
just bring it out to a BNC
jack installed in the car. Then
when a portable transceiver is
used in the car, it can be
plugged into the antenna
system.

The performance of an
auto antenna along with the
matching/isolation network
will normally not equal that
of a rooftop %A whip or
similar antenna. But, no holes
have to be drilled, extra
antenna mounted, etc. The
losses involved will vary from
situation to situation, but
should be low enough so ade-
quate communication can be
achieved over a local repeater
with a few Watts of output
power.
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Fig. 1. Matching/isolation network. All capacitors are 27 pF
trimmers. Coils are approximately 4" diam., 15" long, of #16
or #18 wire with turns as indicated.

What is needed in a match-
ing/isolation device is a
matching network between
the transmitter and antenna
which will match impedances
and also simultaneously act as
a high-pass filter. Also, what
is needed between the
antenna and the auto radio is
a filter to attenuate 2 meter
energy only from getting into
the radio. Both these func-
tions are accomplished by the
circuit of Fig. 1. The T
network of C1, C2 and LI
performs matching and acts
as a high-pass filter. The rest
of the components act as a
rejection filter tuned to the 2
meter transmitting frequency.

They can be viewed as
individual tuned circuits — 2
parallel resonant and one

series resonant.

The entire network should
be placed in a shielded
enclosure and as close to the

base of the auto antenna as
possible. But, it will also
work if placed at the end of
the auto radio’s transmission
line (at the auto radio's
antenna input jack), but with
greater losses, of course.
Wherever it is placed, how-
ever, the auto antenna’s
extended length and the
length of transmission line
used to reach the antenna
should remain unchanged
after thé network is tuned.
Auto antenna lengths which
produce low base feed point
impedances are best, such as
YaX (20%") or 5/8X (50%"),
but other lengths can be used.
A length greater than 50%"
should not be used since high
angle radiation will increase
sharply.

One can either crudely
tune the network up and let
it go (if communication can
be established) or attempt to
tune it up for overall

minimum losses. In any case,
a bench check should first be
made with a grid-dip meter.
Short all the input/output
points. Then resonate the C1,
C2, L1 circuit (by coupling to
L1) for resonance about 2
MHz below the transmitting
frequency. After installing
the network in its operating
location, re-adjust C1 and C2
for maximum field strength
reading.

If you want to tune up the
whole network more
properly, an swr meter has to

be inserted in the trans-
mission line to the auto
antenna. Leave the output

terminal to the auto receiver
connected. Adjust C1, C2 and
L1, if necessary, for the
lowest swr. With an odd
length of transmission line, it
might even be necessary to
add some inductance in series
with C2 for lowest swr. Then
connect the swr meter in the
line to the auto receiver and,
using only the “forward” or
“set” reading, adjust the trap
trimmers for a minimum
reading. One then has to go
back and forth several times
with the swr meter in each
line to compensate for the
detuning effect of each
adjustment on the network.

When carefully adjusted,
one can simultaneously use
the auto antenna for 2 meter
communication and AM or
FM reception. »



Hy-Gain 272

Z-meter antenna
The first truly portable repeater.

At last! A high performance, 2-meter antenna that combines
state-of-the-art electronics, corros on-free fiberglass and take-apart
design for true portable use.

The Hy-Gain 272 is an entirely self-supporting 21" omnidirectional
antenna system that separates int> three pieces for transport.

It consists of 4 stacked 5/8 wave radiators with three 1/2 wave phasing
coils and a 1/4 wave decoupling system.

Each section length is specifically computed to completely
eliminate end-feed pattern tilt, keeping radiation angle flat and close
to the ground for maximum efficizncy.

The 272 is ideal for portable repeater, repeater, and home use.
Take it with you, wherever you gc. Mounts easily on any 1-1/4" to
1-1/2" masts and it's factory tuned, to eliminate re-tuning in the field.
Recessed coax connector, mountng bracket and hardware included.

Get the first truly portable repeater antenna. Only from Hy-Gain.

Power 250 watts
VSWR at resonance  Less than 1.5:1
Input impedance 50 ohms
Produces 6 dB gain over 1/2 wave dipole

a'n®

Hy-Gain Electronics Corporation 8601 Nortreast Highway Six;
Lincoln. NE 68505; 402/464-9151; Telex 48-6<24

Branch Office and Warehouse 6100 Sepulveda Blvd., #322;
van Nuys, CA 91401; 213/785-4532; Telex 65-1359

Distributed in Canada by Lectron Radio Sales, Ltd.;

211 Hunter Street West; Peterborough, Ontar o
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Fig. 1. 160-80 dual
impedance dipole antenna.

John Skubick KBANG
1040 Meadowbrook
Warren OH 44484
lots and bank

ity
C accounts have some-

thing in common for many of
us. Both tend to be small!
Here is a cheap antenna
system that covers both 80
and 160 meters, but is the
size of an 80 meter “inverted
V,” with no ground radials. If
your city or suburban lot is
typical, you'll barely have
room for one 160 meter
radial, let alone several!

On 80 it is an inverted,
folded dipole. The feedpoint
impedance is less than 300
Ohms because of the inverted
shape. For 160 it becomes a
half wave inverted dipole,
with the ends folded back
toward the middle, and “end
fed.” The feedpoint impe-
dance now becomes very
high. The flat top portion can
be constructed from trans-
mitting twinlead, TV twin-
lead, or 300 or 450 Ohm TV
open wire. You can even
make it out of ordinary
“antenna wire’ if the parallel
wires are spaced up to 6
inches. The length is approxi-
mately 70 feet for euch leg.
More on leg length later.
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——FEEDLINE (SEE TEXT)

_———BALUN OR TUNER
(SEE TEXT)

RG-8/U ANY LENGTH
TO TRANSMITTER

Since both bands utilize
the same feedpoint, we must
have a simple and effective
feeder system for both
bands/impedances as follows:

Without a Tuner

Two baluns are required at
the shack end of the feed
line. A 4:1 for 80, and a 1:1
for 160. | used two Amidon',
“$5.00 balun kits.” | put two
layers of plastic electrical
tape over each core for better
‘“‘arc-over’’ protection. Both
baluns were easily wound
within 30 minutes, per
enclosed instructions. Use 36
inches of wire for each
winding, leaving about two
inches extra for lead connec-
tions. | put each balun intoa
344 plastic, screw-lid, freezer
container, with a coax socket
attached. All possible
openings were then gen-
erously sealed with a tube of
G.E. Silicone Seal, sold by
blister-pack in most hardware

stores. Amidon's spec sheet
states, ‘‘80-6 meter opera-
tion.” However, these baluns

seem to work just fine on 160
as well!

Use RG-8 between the
balun(s) and the transmitter.
The feed line between the

An

Inverted Vee
for 160/80m

balun(s) and antenna should
be 300 Ohms” type such as
twinlead, or better yet 300
Ohm, TV, open wire “ladder-
line’' for higher power hand-
ling. The dimensions for the
balun-to-antenna feed line are
110 feet for solid dielectric
twinleads or 130 feet for the
open wire line.

Initial tuneup begins with
80 (or 75) meters, for your
favorite section of the band,
by trimming the ends of the
flat top equally, a couple of
inches at a time, for
minimum swr (measured at
the transmitter). A neat
“trick”” is to trim it for “75
phone,” then hang clip-on
single wire outriggers for ‘80
CW.” Minimum swr will be
about 1.5:1, using the 4:1
balun. Since the antenna is
inverted and close to ground,
the feeder is ‘‘seeing” Jess
then 300 Ohms from the
folded dipole.

Next is the 160 meter
tuneup. Change over to the
1:1 balun. Now, trim the
twinlead (or open wire) feed
line for minimum swr in your
favorite portion of 160. You
can get this down to 1:I.
That'’s it for “‘tunerless’ oper-
ation.

With a
Coupler)

It's easy for you tuner
lovers. From my experiments,
it appears that the leg length
can vary between 60 to 70
feet with no reduction in
performance, for either band.
Your coupler will “tune” this
antenna and feeder system
over the entire 160 and 80
meter (and 75) bands.

You have a wider choice
of feed lines also. You can
use TV and transmitting twin-
leads, 300 and 450 Ohm TV
open wire ‘‘ladderlines,” or
even home brew openwire
line. The length of balanced
feed line, between the
antenna and your -coupler,
may load easier if it is about
90 to 120 feet for the solid
dielectric types, or 120 to
140 feet for the open wire
types.

For the antenna coupler
tuneup, first preset your
transmitter’s ‘‘tuning and
loading” controls, by loading
it directly into a 50 Ohm
dummy load. (You do have a
dummy load, don’t you?)
Now, switch the transmitter
into the coupler. Do not
touch the transmitter’s
“tuning and loading” con-

Tuner (Antenna



trols, because they are now
preset for 50 Ohms. Do your
tuning and loading with the
coupler, which will transform
whatever impedance and reac-
tance is appearing at the
“shack end” of the feed line
into 50 Ohms for your trans-
mitter. If you are a tuner
fancier, and have read this
far, chances are you already
have a coupler for 80 meters
and the higher bands. Fig. 2
shows a compatible type of
coupler for 160.

Antenna Supports

| used a 50 foot, 5 section,
telescoping TV mast to
support the apex. Actual
extended height is 48 feet.
The mast is hinged at the
base, by driving two 3 foot x
2 inch pipes into the ground
about 3 inches apart. | drilled
a hole into each pipe, so that
a suitable large bolt could be
passed through both pipes
and the existing hole at the
base of the mast.

The antenna supports the

mast in the east-west direc-
tion. Two lengths of non-
metallic clothesline also
support the mast from the
top, but in the north-south
direction. No center guys
were used.

The insulator ends of the
antenna, and the ends of the
clothesline, are attached to 5
foot x 1V inch pipes driven 3
feet into the ground.

The entire assembly isn't
too heavy. It couldn’t be, if
skinny, stringbean-physiqued
K8ANG has to lift it up and
walk it into the vertical posi-
tion!

A tree and a halyard can
also be pressed into service
for the center support. My
trees are never properly
located.

Results

It certainly gets the rf out
of my backyard! On 80, the
performance is exactly that

of a “regular” 4 wave
inverted dipole, using the
same height, center
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Fig. 2. 160m antenna coupler. L1-L2: [[lumnitronic 2410 or
Polycoils 1780, 10T/inch, 3 inch diam. Cl. Three section
“broudcast’ type, all sections paralleled. C2: 200 pF per
section may be used with 100 pF in parallel. Note: Do not
ground any portion of L2 or C2 — leave them “floating” above

ground on insulators.

supported. It also seems to be
more broadbanded. On 160 |
have worked coast-to-coast,
and Canada easily, using a
barefoot Japanese transceiver.
I cannot compare it to a full
size inverted dipole on 160,
because this would be twice
the size of my backyard!

Conclusion

There have been many 160
and 80 meter antenna articles
written these past few years.
Not all of them will fit every-
one’s backyard or perfor-
mance specifications. Maybe

this one will help to “fill the
void" in your city lot antenna
farm. ®
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Switch Your Antenna Where It Really Counts

AT THE ANTENNA

NCNE RN

The RELAY:
) inline® TYPE 101 Relay can be controlled directly or remotely via the
- coaxial cable. It can be installed atop a tower or pole to switch two
W antennas without adding wires.
3 Frequency capability is from V.L.F. through V.H.F. Hermetically

sealed switching element is capable of multimillion operations assuring
years of trouble free, dependable service.

The COUPLER:

Consisting of a coaxial isolator and resonator which determines the bandpass of the
device. When DC or AC power/voltage is connected across the coupler injection port and
ground, the signal cable acts as a metallic link without disturbing signal characteristics
originally present. RF signal path is not directional.
Two couplers can be used, one locally and one remotely, with the arrows pointing to
each other. The coaxial cable between the couplers is thus multiplexed whereby the inner
conductor and shield act as a simple wire pair while simuitaneously carrying RF signals
within the rated passband. Power/voltage may be injected or recovered at either coupler.

INLINE INSTRUMENTS Inc.

Box 473, Hooksett, New Hampshire 03106
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Robert J. Wright PY8ZAC/W8VOH
Caixa Postal 181
66000 Belem, Para, Brazil

The

Dipole Dangler

bout ten years ago, the

Summer Institute of
Linguistics (SIL) here in
Brazil was granted permission
to use radios for communica-
tion between our centers and
remote Indian villages. SIL is
working here and in other
countries with people who
speak some of the more than
2000 unwritten languages of
the world. Our purpose is to
learn these languages, analyze
them, teach the people to
read and write their own
language, and translate the
New Testament for them.
Here in Brazil, the linguistic-
translation teams live in the
Indian villages for periods of
from about three to six
months at a time, taking a
radio with them each time to
maintain contact with one of
our five centers. We are
using the Stoner SSB-20A
radio, an excellent portable
with about 15 Watts PEP
output, powered by any 12
volt source including dry
cells. The antennas are
dipoles about 86 feet long.
Communications distances
range from about 100 miles
to over 500 miles.

Because of the importance
of the radio communications
and because the equipment
has to be set up and taken
down each time by non-
technical personnel, one area
of potential problems was the
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antenna system. The antennas
had to be reliable, rugged,
and easily handled. Because
more than 40 stations were
involved, they also had to be
inexpensive and made from
readily available materials.
The purpose of this article is
to share some of our
experience with you with the
hope that some of the ideas
might prove useful to you for
your home station antennas,
or for portable antennas for

ADJUST TO FIT
INSULATOR
SIZE

=
-

,~9/64 DRILL
/4 HOLES

“ :D
=

4 “-no.18 WIRE-

7

174" DIA
3 HOLES

% =

]

- L—I/4" 6mm (APPROX)

field day use, etc.

The construction of the
center insulator is a very
important factor in building a
reliable dipole antenna. Pur-
chasing a commercial unit
was not practical for us
because of cost and also the
delay in obtaining it. The
center insulator 'we have been
using consists of a standard
porcelain insulator to which
is attached a piece of % inch
plastic in the form of a cross.

ot |/B "

28cm

O

18¢cm

0]

|-

Fig. 1. Center insulator.

See Fig. 1. The porcelain
insulator provides the
necessary strength, and the
plastic gives support to the
coax cable. The plastic is
attached to the insulator with
No. 18 solid copper wire,
wrapped twice around the
insulator and twisted together
in back of the plastic. Three
holes are drilled in the plastic
to support the coax cable.
We have been using
flexible, bare-copper antenna
wire, and this has proved very
adequate. To attach the wire
to the center insulator, pass
the wire through the hole
twice and wrap the end
around snugly for a distance
of at least three inches.
Attach both fegs to the center
insulator and attach the end
insulators in the same way.
Do not solder anything at this

time. Before going any
further, wrap the antenna legs
on wooden forms as

described below. This makes
a neat package to take into
the shop to attach the coax
cable.

Cut the coax cable to
length, unless you want to
wait and install the antenna
first. Pass the end of the cable
through the holes in the
plastic, starting from the back
as shown in Fig. 2. Remove
about 12 inches of the plastic
jacket. Remove the center
conductor from the braid by
pulling it through the braid.
Do not comb out the braid.

Use standard vinyl tape
cut to about 3/8 inch in
width to seal the point where
the center conductor leaves
the braid. Seal this junction
very carefully. After the
antenna is completed, we also
seal this further with Q-dope
or epoxy cement to make it
as watertight as possible.

Pass each of the con-
ductors (center conductor
and braid) through one of the
holes in the center insulator,
drawing the braid side tighter
than the other so that it will
take the strain. Pass the braid
through a second time and
wrap it over the antenna wire,
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in the same direction as the
original wrapping. Solder the
braid to the wire in the
middle of the wrapping,
leaving the rest free to flex.

Pass the center conductor
through the hole a second
time and lay it alongside the
wrapping on the antenna
wire. Mark a half way point
on the wrapping and strip the
insulation to this point only.
1 have found it very easy to
strip the insulation from coax
by scoring the insulation with
wire strippers every % inch or
so and then crushing the insu-
lation with long nose pliers to
break the adhesion between it
and the wire. After this, the
insulation comes off rela-
tively easily. Once the wire is
stripped, wrap it around the

antenna wire a few turns. Do
not tin the wire if it is
stranded. Solder the center
conductor to the antenna
wire, making sure that the
antenna can be pulled straight
without straining the coax
inner conductor. Solder only
where the conductor attaches
to the antenna wire. Rein-
force the entire connection
by wrapping vinyl tape
securely around both the
inner conductor and the
antenna wire, starting from
the center insulator and
extending past the solder
joint. This is very important
because it secures the center
conductor to the antenna leg,
allowing a minimurh of inde-
pendent movement and
reducing the threat of

breakage at what is probably
the most fragile part of the
whole antenna. Tape the coax
cable to the plastic support
between the lower two holes.

At this point, seal the “V”
in the coax with epoxy
cement or other sealer and let
it dry. Install the coax plug
and the antenna is ready for
use.

After the antenna is con-
structed, care in handling is
very important to long life
{(for the antenna). Many of
you know the frustrating
tangle that you can have with
along dipole antenna that has
been coiled up and then
uncoiled improperly. To
avoid this, we are using
wooden forms made from Y
inch plywood cut to approxi-
mately ‘5 by 7 inches. Each
leg of the antenna is carefully
wound on one of these forms
to avoid tangling. To use the
form, extend the antenna out
full length on the ground and
carefully check it for kinks.
Starting at the end of one leg,
carefully wind the antenna on
the form by winding the form
onto the wire while walking
toward the center insulator.
Do not coil the wire onto the
form. Use one form for each
leg. When you get ready to
re-install the antenna, care-
fully unwind the wooden
forms, leaving the antenna
fully extended on the ground.
Do not pull the wire from the
forms or you will have a
kinky mess. Carefully check
for kinks or other problems
before installing the antenna.

W6RADIO

AMATEUR RADIOg
CALIFORNIA
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DIE CAST CHROME LICENSE FRAME

Your NAME, QTH, 73 etc. in vinyl letters (max. 12)
Specity style desired

W6

0S8

$3.45 each pp with vinyl letters

Catifornia tesidents add 6% sales tax

P.0.BOX 15 HAWTHORNE, CA 90250

from $180.
6-meters thru 450 MHz.
Superb stability.

DUPLEXERS

Cavity filters from $32.
Heavy copper constructfon.
Compact,
Beautifully factory built;
your repeater's performance.

Varden Electronics Company
Box 791, Jackson, Michigan 49204 ¢ (317)787-2299

Multiple frequency
antennas can be made using a
modified center insulator as
shown in Fig. 3. Spacers for
separating the antenna legs
can be made from 3/8 inch
plastic electrical conduit, or
the second antenna can be in
the form of an inverted V. In
this case, the antenna will
need to be five per cent
longer than a normal dipole.

Using this method of con-
struction and using ‘the
wooden forms for handling
the antennas, we have had a
minimum number of
problems with our antennas
during these past years. ®
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USE AS MANY INSULATORS
AS REQUIRED

Fig. 3. Center insulator for
multiple frequency dipole.

Many models,

ruggedized, portable.
NOT 4 KIT. Maximize
Write or call today!
®Telescopic antenna

BYTE ISSUES #1 #2 #3 #4

in case you are ONE OF THE
PEOPLE who wants to complete his
collection of BYTE magazine, a few of
the early issues are still available ...
until the limited supply is exhausted . . .
only $3.00 each . . . all four for $10.

73 Magazine, Peterborough NH 03458

® Charger

NEW OPTIONS
* NICAD power pak $20.46

® Audio/scope output
with earphone

Write or call for complete info.

YOU ASKED FOR IT! ECM-5B
FM Modulation Meter

ONLY $132 175 20’

©0-7.5 kHz deviation peak reading
Meets commercial requirements -,

o0perates 30 500 MHz
®Crystal Controlled for easy operation

$29.95

$12.95

Sen_d check or money order for $132.00 plus $1.50 for shipping.
Indiana residents add 4% sales tax. Crystals for 146,94 MH2 $3.95,
All other freq. $7.10.

ECM Corporation

412 North Weinbach Ave.
Evansville, Indiana 47711
812-476-2121




Like to- howe , weekend, offain 7

{
’ We'll send you a beauty...

This beautiful Walkie-Talkie Kit is easy to build and can be assembled in one weekend. You save
hundreds of dollars by building it yourseif. The HT-144B offers exceptional performance at a
budget price.

® 2 Watts minimum ® Parts layout silk-screened on boards for
® 4 Channels easy construction
® .35uV for 20dB of guieting ® Crystal deck is separate predrilled board
® Low battery drain . .. less than 10 Ma ® Weight less batteries — approximately 15
® Now you can build a commercial quality oz

walkie talkie at home at half the price. ® Battery-case is AA size — accepts alkaline
® Designed with the ham in mind. Average or nicad

assembly time, just 10 hours. ® External battery charging/power supply
®Small and handy, yet large enough to be jack furnished

assembled with conventional tools. ® ] dual gate mosfet 2 I1.C.’s 15 transistors 7
® Attractive, scratch resistant textured finish.  diodes
® Lightweight, sturdy aluminum case. ® Antenna — collapsible 17" whip
®Black textured case 1-1/2 x 2-1/2 x 9-1/4 ®Covers any 2 Mhz segment between 140
® All tunable coils are prewound and 170 Mhz
® Transceiver is on one G-10 predrilled board ®Plenty of room in case for add ons (PL

and tone)

HT-144B RECEIVER SPECIFICATIONS: SENSITIVITY better than .35uV for 20db
quieting. SQUELCH THRESHOLD better than .25uV. STABILITY .002 typical (depends
on crystal). ADJACENT CHANNEL REJECTION 60 db. SPURIOUS RESPONSES down
70db. FIRST IF 10.7 Mhz SECOND IF 455 Khz. FILTER 4 pole monolithic 10.7 Mhz
crystal. DISCRIMINATOR pretuned ceramic 455 Khz. BANDWIDTH 15 Khz at 3db
points. CRYSTAL 45 Mhz parallel at 20pf. CRYSTAL FORMULA receive frequency minus
10.7 divided by 3. AUDIO OUTPUT .Sw typical. CURRENT DRAIN 10 ma squelched,
100 ma on voice peaks.

HT-144B TRANSMITTER SPECIFICATIONS: OUTPUT 2 watts minimum. 3 DB BAND-
WIDTH 2 Mhz typical. STABILITY .002 typical {depends on crystal). SPURIOUS outputs
down 30db or better. MODULATION true FM with varactor in crystal circuit. NETTING
separate trimmers for each channel. DEVIATION adjustable to 7 Khz. AUDIO limiter and
active low pass filter. MICROPHONE speaker type. CRYSTAL 18 Mhz paraliel at 20 pf.
MULTIPLICATION FACTOR frequency times 8. CURRENT DRAIN 500 ma typical.

LIMITED OFFER
Now an even better buy . . .
$129.95 includes Walkie Talkie Kit, 1 set of crystals for 146.52

simplex and rubber duck antenna. Battery charger included free
with purchase of $29.95 %2 amp NICAD Pack.

R DR SHIPPING INFORMATION . StOp gL SonLeatl
ltem Price Each Quuntity Totsl Price forichisidre, FO.GRBIn \ .
HT-144B Wathic Talkic $129.95 L‘JL’Q.?H'@ '013902‘,; s:n.“; I at the Dayton HamfeSt oA
Rubber Duch Antcnna No charke e v | Register for free drawing,

T Plcase include subligient funds
Crystals (pair) 146.5 No charpe 10 cover shipping snd hun
12 Volt NICAD Batiery $29.95 dling. ng}t snlppu;ghfh.uu;
on 4 weight o D
Baticry charger (for HT-1448) No charge ** putnds (periuniiiAilow! Bato l“ ens'neer'ns

*With purchase of NMT:1448 Walkic Talkic  **With purchsse ol HT-144B Wathic Talkic and NICAD Battery 4 weehs lor delivery

TERMS: C.OD., cash or DIVISION OF BROWNIAN ELECTRONICS CORP.

Name .- _ Total check with order, We slso &
e R T b 320 WATER ST. » P.O. BOX 1921
+723-9574
el CLAIMS: Notify VHF und BINGHAMTON, N.Y. 13902 ® 6
Adicei= Y - ——Shipping the garrier ol damage within
NYS Resident seven {7) days of recclpt of = !
i 7 % o b :zhépl"ﬁ";:«'s Obi thor. ( iAo ‘
tain suthoris.
Total tion lrom VHF belore return- { master Charge I w“m[n'mn
State ____ AT e T ___Enclosed ing uny merchandisc. e NICABANE CARD I
Misie PRICES AND SPECIFICA
pEh e Bton TIONS: Subject 1 change —_—

BunkAmericard No

without notice
Export  prices  arc  slightly
— Expitstion Dateme— higher

Bank No. e




TX1448 Kit. .
TX144B W/T. .
TX2208B Kit. .
TX220B W/T. .

TX432B Kit . .
TX432B W/T. .

RX50C Kit . .

RX144C Kit. .

RX144C W/[T. .
RX220C . . ..

RX432C Kit. .

PA2501H Kit .

PA2501H W/T.

PA4010H Kit .
PA4010H W/T.

PA144/15 Kit .

PA144/25 Kit .

PA220/15 Kit .
PA432/10 Kit .

PA140/10 . . .

PA140/30 . . .

f engineering

MINI- CATALOG 1976

THE WORLD’S MOST COMPLETE LINE
OF
VHF — FM KITS AND EQUIPMENT

transmitter exciter — 1 watt
2MBLErS 'L s odnt b s mas
same as above — factory wired
and tested . .. ..........
transmitter exciter — 1 watt —
2200MHZ cc e gy v mBom T e
same as above — factory wired
and testéd woevc-svv b s

transmitter exciter 432 MHz . . . i
] PS3 Kit. . . .. 12 voit — power supply regulator
same as above — factory wired Cardl 4 aego e e e aideE €6l e 8.95
and tested . ... ... 59.95 PS15C Kit . . . NEW — 15 amp — 12 volt regulated

power supply w/case, w/fold-back

current limiting and overvoltage
30-60 MHz rcvr w/2 pole 10.7 PrOOGLION, Furl i s s h e & i 79.95
MHz crystal filter . . . ... .. .. 59.95 PS15C W/T . . same as above — factory wired

140-170 MHz rcvr w/2 pole 10.7 anditested wn s dw € @B EE Y 94.95
MHz crystal filter . . . . ... ... 69.95 PS25C Kit . . . NEW — 25 amp — 12 volt regulated

same as above — factory wired power supply w/case, w/fold-back
anditested’™ . iame da . sr . 114.95 current limiting and overvoltage

210-240 MHz revr w/2 pole 10.7 protection ... ..... e 129.95
MHz crystal filter . . . . .. .... 69.95 PS25C W/T .. same as above — factory wired

432 MHz revr w/2 pole 10.7 MHz and tested  Fe o boe .t @ ARE 149.95
crystalifilters & « ¢ iu'e wie'de & 79.95

accessory filter for above receiver -
kits gives 70DB adjacent channel ‘
FGECION s o aw o atos s ek e 8.50 T

HT1448B Kit . .
2 meter — 2w — 4 channel — hand

held xcvr with crystals for 146.52 RPT144 Kit . . repeater — 2 meter — 15w —
SIMPIEX & ww bro e A3 3% wih 28 129.95 complete (less crystals) .. ... . 465.95
RPT220 Kit . . repeater — 220 MHz — 15w
complete (less crystals) . ..... 465.95
RPT432 Kit . . repeater — 10 watt — 432 MHz
(lesscrystals) . .......... 515.95
RPT144 . .. . repeater — 15 watt — 2 meter —
2 meter power amp — kit 1w in — factory wired and tested . . ... 695.95
25w out with solid state switching, RPT220 . ... repeater — 15 watt — 220 MHz —
case, connectors . . . . . sy 59.95 factory wired and tested . . ... 695.95
same as above — factory wired RPT432 . ... repeater — 10 watt — 432 MHz —
andiitested s ‘s « & A YA S omies 74.95 factory wired and tested . . . .. 749.95

2 meter power amp — 10w in —
40w out — relay switching . . .. 59.95

same as above — factory wired OTHER PRODUCTS BY VHF ENGINEERING
andtested . . ¢ i% 6w ee 06w 74.95

2 meter power amp — 1w in CD1Kit . ... 10channel receive xtal deck

15w out — less case, connectors widiode switching . . . ......... $ 6.95
and switching . ... ... ... 39.95 CD2Kit . . .. 10 channel xmit deck w/switch

similar to PA144/15 kit except and trimmers . . .. .. .0 14.95

2SWIOHL L 6 ave & 938 /< e & Fonge, & 49.95 COR2 Kit . . . complete COR with 3 second and

similar to PA144/15 for 220 MHz 39.95 3 minute timers . . .. ... ... 19.95

power amp — similar to PA144/15 SC3 Kit . ... 10 channel auto-scan adapter for RX . 19.95

except 10w and 432 MHz . . .. 49.95
10w in — 140w out — 2 meter
amp — factory wired and tested . 179.95
30w in — 140w out — 2 meter
amp — factory wired and tested . 159.95

Crystals . . . . we stock most repeater & simplex
pairs from 146.0-147.0 (each) .. ... 5.00



Ralph E. Taggart WB8DQT
4515 Oakwood Drive
Okemos MI 48864

Amateur Weather Satellite

One of the euphemisms that is often
used to describe the times in which we
live is the ““space age.” The gradual buildup
of technology that enables mankind to travel
and work in space and to visit other worlds
has resulted in a whole new age of explora-
tion as we gradually learn more about the
larger universe in which we live. Probably no
aspect of the space program has a greater
effect on our lives than the tremendous
strides in weather satellite technology. To
many, such satellites are merely the “eyes in
the sky” that serve to amplify the weather
map on late night news, but they are far
more important than that. They have con-
tributed to new standards in weather fore-
casting and provide an early warning system
that has saved uncounted lives and dollars by
providing advanced warning of destructive
tropical storms such as typhoons, cyclones,

Reception

and hurricanes. Mapping of snow and ice
cover is still another spin-off from this useful
program. At the time this article is being
written there are seven operational U.S.
weather satellites in orbit around our planet
continuously scanning the ever-changing
weather patterns that affect our lives.

It is now a decade since Wendel Anderson
K2RNF first showed how it was possible to
receive and display pictures from such
satellites (2) and with today’s technology
the job is far easier than it was just ten years
ago. With far less financial outlay than that
required for even a modest sideband station
it is possible for amateurs to receive and
display pictures from most of the opera-
tional satellites, while for someone who is
really hung up on the subject none of them
is out of reach. The purpose of this article

APT Mode SR Mode
Subcarrier Frequency 2400 Hz 2400 Hz
Subcarrier Amplitude:
White Maximum Maximum
Black Minigwum Minimum
Line Rate 240/minute 48/minute (present)
120/minute (future)
Frame Time 200 seconds Continuous
Lines Per Picture 800 Depends on length of pass
Video Bandwidth 1600 kHz 450 Hz (IR)
900 Hz (visible)

Table 1. Characteristics of the video format of the APT and SR modes.

Name Frequency {(MHz) Period

ESSA 8 137.62 114.7 min

NOAA 3 137.5 (primary) 116. min
137.62 (test)

NOAA 4 Same as NOAA 3 115.0 min

Inclination Mode Products

101.5° APT Daylight real-time cloud
cover pictures

102° SR Visible and infrared cloud
cover pictures in daylight,
IR cloud cover pictures at
night

101.7° SR Sameas NOAA 3

Table 2. Polar orbiting weather satellites.
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will be to describe the status of the various
satellite systems now in use and to provide
numerous references for the construction of
home satellite receiving stations. Such
stations can provide daily glimpses of the
world from space which few of us would
ever see and are an interesting entry into the
world of meteorology. The low cost of such
ground stations make them attractive to
small educational institutions where they
can provide practical data for courses in
weather and the earth and planetary sciences
as well as providing worthwhile class projects
in electronics.

There is certainly no “one way' to put
together a satellite station — there are a
multitude of options, each varying in terms
of cost, operating ease, and system flexi-
bility. | will discuss the various requirements
for satellite ground stations and provide
references from the widely scattered liter-
ature on the subject so that you can do some
background reading on the kind of system
you might like to set up. Some of the
options are essentially jury-rigged affairs of
casual interest but others can, at low cost,
provide performance comparable to com-
mercial or government installations. Ever
since entering the weather satellite game
amateurs have distinguished themselves by
continually developing better ways to
accomplish various tasks, wusually far
exceeding professionals in terms of the
cost-quality equation. Amateurs, with their
knowledge of electronic and communica-
tions systems, are often among the first to
spot problems with operating satellite
systems and thus provide a valuable service
in  monitoring these satellites. Weather
satellite technology represents a very con-
crete example of how “amateurs” can make
a significant contribution to space age tech-
nology. Why not give it serious thought —
you are certain to have lots of fun and may



make some major contributions at the same
time!

Satellite Picture Modes. The two video
modes of greatest interest to amateurs are
highlighted in Table 1. Both modes utilize a
2400 Hz audio subcarrier to transmit the
video information. Subcarrier amplitude
varies from maximum for white picture areas
to minimum (approximately 4% of
maximum amplitude) for black picture
areas. Subcarrier amplitudes between these
two extremes represent varying shades of
gray. The two modes differ however in the
line rate and picture organization. The first,
the APT mode (APT is an acronym for
Automatic Picture Transmission), transmits
video lines at the rate of 240 per minute or 4
lines per second. A single picture or ‘“frame”
requires 200 seconds for transmission,
resulting in an 800 line picture. The base-
band video bandwidth of the system is 1600

kHz, so if audio filters are used to help
remove noise from the satellite signal they
should be centered on 2400 Hz with a 1600
Hz bandwidth. Narrower filters will result in
progressive loss of picture detail. The 800
line APT picture is far sharper and has much
greater resolution than a typical TV picture
display.

The second mode — the SR or Scanning
Radiometer mode — is based on the use of a
mechanical scanning system on board the
spacecraft. As the satellite moves along its
orbital track a mirror scans the earth
beneath in a narrow beam at right angles to
the satellite’s orbital track. Present SR
systems use a 48 line per minute scanner.
The SR system is capable of providing both
visible light and infrared {IR) images of the
earth below. The IR data occupies the first
half of the scanning line with the visible data
inserted from a tape loop during the second
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half of the line when the satellite scanner is
scanning up against the spacecraft. The SR
data format can be considered as a 48 line
per minute system with half the line being
IR data and the other half visible data, or it
can be treated as a 96 linc per minute system
of alternating IR and visible data lines.
Display systems can be designed around
either option. The SR picture is not broken
up into discrete frames as it is in the APT
mode — instead transmission of picture data
is continuous as long as the spacecraft is in
range with the vertical “scanning” provided
by the movement of the spacecraft along its
orbital track. Present systems utilize a 48
line per minute scanner but in 1978 a new
SR system utilizing a 120 rpm scanner will
be inaugurated. The principles of operation
are identical to the 48 line system except
that the pictures will be several times better
in resolution. Various display systems for 48

Photo 1. Visible light (left) and infrared (right) readout from a single NOAA 4 pass over eastern
North America on 20 November 1975. The differences in the two views, which represent the
same area as seen at the same time, are due to the characteristics of the visible and IR imaging
systems. The visible channel sensors respond to light in much the same manner as the human
eye, and all cloud structures are shown where sufficient light exists. The upper right portion of
the visible view (northwest) is dark because of low sun angle at high northern latitudes at this
season and time of day (early morning). The IR channel responds to heat, with the lightest
areas representing cold zones and with darker areas progressively warmer. Low clouds do not
appear (as they are near ground temperature), while the Atlantic (lower right) appears darker
than the land areas to the west because the ocean waters are warmer than the ground at this

season of the year.
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Photo 2. An example of an APT WEFAX transmission from ATS 3. Such

computer gridded pictures are put together on the ground from NOAA SR
data and are reluyed through the geostationary satellite for worldwide
distribution to any station within line of sight of the satellite. The view
shown here represents % of a polar projection of the southern hemisphere
showing most of South America and part of Antarctica. In this case the
picture was put together by computer analysis of NOAA IR readout. Grid
lines were superimposed and the picture was then reluyed through the

satellite.

line SR service can be modified for 120 line
display with comparatively littie difficulty.
Baseband video bandwidth for the IR
“‘channe!” of the 48 line SR system is 450
Hz while the visible channel bandwidth is
900 Hz. As with the APT mode, if 2400 Hz
audio filters are used they should have a
bandwidth at least equal to that of the
channel in use to get full piciure resolution.

Operational Satellite Systems. There are
two general types of satellite systems of
potential use to amateurs — polar orbiting
satellites and geostationary satellites. Each
will be discussed separately.

Polar Orbiting Satellites. Polar orbiting
satellites, actually in near polar orbits,
provide continuous real-time transmission of
cloud cover pictures on a worldwide basis.
Table 2 summarizes the data on operational
polar orbiting satellites. Each of these
satellites provides either 2 or 3 useful day-
light passes per day within range of a given
ground station, and an equal number of night
passes. All of the systems provide useful
daylight coverage and some provide night
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pictures as well. ESSA 8, launched in late
1968, is the oldest of the operational polar
orbiting spacecraft and is the last of its
series. Using a TV camera tube and trans-
mitting APT pictures on 137.62 MHz, this
satellite provides as many as three useful
pictures on a single pass during daylight

Name Frequency (MHz) Subpoint
ATS 1 135.6 149° w
ATS 3 135.6 69 W
SMS 1 1691 75 W
SMS 2 1691 116 W

hours. The spacecraft is solar powered and is
shut down on night sides of its orbit where
the TV camera is non-functional. Early in
1975 the performance of camera #1
dropped past the useful leve! and camera #2
was switched on toreplace it. Late that year
the camera shutter on the spacecraft began
to malfunction — a prelude to total system
failure in earlier satellites in the ESSA series.
It is probable that this particular satellite
may well be shut down by the time this
article appears in print and no future
satellites of the series are planned.

The primary polar orbiting satellite series
now in use and planned for use well into the
1980s is the NOAA satellite series, of which
NOAA 3 and 4, operational at the time this
is written, are prime examples. These
satellites transmit SR pictures at a frequency
of 137.5 MHz with monthly one-day tests at
137.62 MHz. Their orbits are essentially
identical to that of ESSA and are chosen so
that the satellite passes over a given location
at about the same time every day. The SR
systems aboard these spacecraft provide
both visible and IR cloud cover pictures
during daylight passes and IR pictures during
evening passes. Photo 1 shows an example of
both visible and IR data from a single pass.
The data display is in the form of a
continuous strip of picture material that is
received as long as the spacecraft is above
the horizon. The examples shown represent
about 10 minutes of coverage from the pass
in question. Such satellites are ideal for
obtaining localized weather patterns, for it is
possible to get a direct overhead view of
local weather systems and for a single pass
the weather pattern for about half of the
North American continent in a strip
extending from Greenland to Yucatan — can
be obtained for a station located in the
north-central U.S. NOAA 4 is currently the
primary spacecraft in the series with NOAA
3 serving as a backup. If the orbit of NOAA
3 brings it in conflict with NOAA 4, 3 is
switched to 137.62 MHz. NOAA 5 is
scheduled for launch in early 1976, at which
point NOAA 3 will be deactivated and
NOAA 4 will serve as the backup spacecraft
if all goes well.

Mode
APT

Products

WEF AX — Satellite predict messages,
grey scale, computer gridded
cloud cover pictures from
NOAA data (western U.S.,
Pacific, E. Asia, E. Africa)

WEFAX — Simifar to ATS 1 except
coverage centers on eastern
U.S., Atlantic, Europe, West
Atrica, South America

WEFAX — Computer gridded visible
and IR views derived from
on board spin scan very high
resolution radiometer,
pictures sectorized from
full earth disc

WEFAX — Similar to SMS 1

APT

APT

APT

Tuble 3. Geostationary satellites transmitting weather picture data.



Geostationary Satellite Systems, Geosta-
tionary satellites are satellites whose orbital
path lies over the equator. The altitude of
the satellite is approximately 22,000 miles
so its orbital period is exactly 24 hours.
Since the satellite orbital period is equal to
the period of rotation of the earth the
satellite always maintains the same position
over the equator. This position is known as
the satellite subpoint. Since such a satellite
maintains the same position over a point on
the earth, as seen from the earth it appears
to remain in the same part of the sky and
hence need not be tracked — the antenna
can merely be lined up and fixed in place.
The extreme altitude of these satellites
means that most of a hemisphere can be
viewed from them and they are an ideal
camera platform for viewing the full earth
disc or relaying signals from a ground station
to any station within view of such a satellite.
Table 3 summarizes the geostationary
satellite systems of interest to amateurs.
ATS 1 and 3 (ATS is an acronym for
Applications Technology Satellite} are both
experimental satellites to test the feasibility
of hemispherewide radio communications
relays for a variety of purposes. One of the
ways in which these satellites are used is in
the transmission of WEFAX (weather
facsimile) pictures in the APT mode. These
pictures are transmitted on a frequency of
135.6 MHz on a regularly scheduled basis
and include “predict” messages for calcu-
lating orbits of the various polar orbiting
satellites, gray scale transmissions, and cloud
cover pictures. The latter are computer
gridded to show lines of longitude and
latitude and geographic boundaries. Photo 2
shows a typical transmission of WEFAX data
from ATS 3. If both satellites are in range of
a given ground station it is possible to
acquire cloud cover pictures spanning the
entire world. Both of these satellites have
been in operation for several years and
should they fail they will not be replaced as
they are strictly experimental. The WEFAX
program, however, will be continued with a
new series of geostationary satellites of the
SMS/GOES 1ype. The SMS satellites are
prototypes of the operational system (SMS
stands for Synchronous AMeteorological
Satellite) while the GOES satellites
(Geostationary Environmental Satellite) will
be the operational versions. GOES 1 is
scheduled for imminent launch as this is
being written while SMS | and 2 are
presently in orbit. These satellites produce
extremely high resolution pictures which are
transmitted to special ground stations for
computer processing. Although reception of
the original pictures is still impractical {not
impossible, it simply costs too much as yet),
the computer processed versions are avail-
able, along with other products, as APT
WEFAX transmissions. The major drawback
of these satellites is that transmission takes
place on S band at 1691 MHz. Suitable
converters for converting S band signals to
the 137 MHz range used for reception of

ATS and polar orbiting satellites can be put
together from commercial components (8)
but such an approach is prohibitively expen-
sive for most of us. The subject of S band
receivers will be discussed later, just to show
that the task is not beyond amateur capa-
bility, Photo 3 is included as an example of
SMS WEFAX reception. This particular
picture was received by Roy Cawthon of
Atlanta, Georgia, who has the only amateur
S band system in operation at the time this
is being written. }ust to show that amateurs
are not lagging behind, Roy's station is one
of only 5 in the world at the present time.
All APT and SR satellite transmissions,
regardless of frequency, use FM modulation

with 9 kHz deviation.

Assembling a Satellite Station. There are
very few references that provide all of the
information you might require to set up a
station from scratch. Vermillion’s NASA
report (23) describes a long crossed yagi
antenna, a tube-type FM receiver and
preamp, and a CRT display system with APT
capability and modifications for an early
type of SR display. Later government pubii-
cations are available to update SR display
for current standards. Kennedy (6) describes
a completely up-to-date display system
including an FM receiver with a PLL
detector to eliminate Doppler effects. The
three part article is very complete and is

Photo 3. An example of an SMS S band (1691 Miiz) WEFAX transmission as
received and displayed by Roy Cawthon of Atlanta, Georgia. Such pictures
are derived from the very high resolution spin scan radiometer on the
spacecraft, which takes both visible and IR pictures of the full earth disc as

seen by the satellite.

The pictures are gridded on the ground and

re-transmitted through the satellite. Operational versions of this series (GOES
satellites) will transmit such pictures and a variety of other WEFAX products.
The development of effective, low cost S band converters is one of the major
challenges facing amateur satellite experimenters.



useful reading if you plan your own system
design. The third source (21)' is one | am
particularly partial to simply because | wrote
it! This one book contains all of the infor-
mation required to construct a complete
satellite receiving station including numerous
accessories. The construction articles are
complete and various options are presented
for most system requirements. Chapters
include antennas, receivers and preampli-
fiers, CRT display systems, a FAX system,
tracking, digital orbital timers, and ways to
completely automate station operations. For
those who would like to do additional
background reading or who would wish to
put together a station based on several
different options, the following references,
grouped by subject, will be useful reading.
Antennas. ATS or polar orbiting satellite
reception requires the use of a circularly

"o be published in early 1976.

polarized antenna with the gain require-
ments for ATS being somewhat more strin-
gent than for the polar orbiting spacecraft.
(9) describes a very simple yagi for manual
tracking that is suitable for polar orbiting
spacecraft if you have someone willing to
stand outside and operate it! (21} describes
the construction of a short crossed yagi
antenna suitable for polar orbiting satellites
and discusses various commercially available
antennas suitable for ATS or polar orbiting
systems. (23) describes a longer crossed yagi
suitable for use with either ATS or ESSA
and NOAA spacecraft. (22) includes some
interesting ideas on antenna mounting which
might prove useful. You will notice the
emphasis on crossed yagi antennas for
circular polarization. This is simply because
they have proved far easier to construct and
mount than helix antennas, the other major
alternative (3), (7). (3) contains useful design
and mechanical data for crossed yagis in the

Photo 4. Visible channel imagery from a NOAA 4 SR transmission as
displayed on a photographic FAX system. In this case the images from the 48
line SR system were displayed at 96 rpm with alternate lines (the IR image)
electronically blanked. Such FAX systems provide extremely high quality,
especially in defining the structure of bright cloud features. This particular
pass (7 August 1975) was directly over the Great Lakes, which are faintly
visible in the center of the picture.
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Space Communications chapter.

Reception of S band SMS/GOES signals
requires a dish antenna. NASA recommends
a 10 foot dish but Roy Cawthon has goiten
by with a 6 foot version. The use of modern
low-noise transistors may make possible the
use of still smaller dishes in the order of 4
feet. | certainly hope so since my own
four-footer is mounted in the back yard
pointing hopefully skyward! (3) contains
construction details for a 10 foot stressed
parabolic array but this antenna would have
to be modified for permanent service.
Numerous microwave antennas available on
the surplus market are also an excellent
approach.

Satellite Receivers. Satellite receivers for
135-138 MHz service should be FM with a
30 kHz i-f bandpass (15 kHz selectivity).
This will accommodate maximum signal
deviation (9 kHz) plus worst case Doppler
shift (4.5 kHz). Crystal controlled channel
selection with crystals for 135.6 MHz (ATS),
137.5 MHz (primary NOAA), and 137.62
MHz (ESSA and backup NOAA) will be
required. Sensitivity should be 0.1-0.2
microvolts for 20 dB of quieting. Older
receivers will require a preamplifier 1o set a
desirable front end noise figure. A preamp
mounted at the antenna is highly desirable as
it effectively overcomes line losses that
would otherwise degrade the system noise
figure.

Reference (23) describes a tube-type
receiver and mast-mounted preamp. (21)
describes a kit, modifications to a com-
mercial monitor receiver, commercially avail-
able preamps, and tips on selecting a surplus
receiver strip for weather satellite conver-
sion. (6) describes a solid state receiver with
PLL i-f that is very effective. Passable results
can also be obtained by modification of a
commercial FM tuner (9) but this is a very
makeshift approach.

Display Systems. There are two principal
options for display of APT or SR pictures
a facsimile (FAX) recorder for printing
pictures directly on paper and a cathode ray
tube (CRT) display on a television-like
screen in which the image is photographed
for analysis. Both types of display systems
are capable of resolving all of the picture
details in either mode and each has its own
advantages and disadvantages. FAX systems
are mechanical devices which make the
picture display immune to factors such as
stray magnetic fields that might distort a
CRT display, yet they require some care to
construct and operate and need some main-
tenance to keep them in top operating
condition. Some forms of FAX will give
instant pictures with features visible during
picture readout, while even the most
involved photographic systems require only
a few steps to view the picture. Some FAX
systems excel at resolving fine structure in
bright clouds that might be obscured by
trace blooming in a poorly designed CRT
system. The mechanical nature of FAX,



however, means that you are fixed to a
single size format and changing picture
modes involves complex mechanical and/or
clectrical changes or the construction of a
recorder for each mode you wish to operate.
CRT systems, in contrast, are relatively easy
to construct and building them for multi-
mode service is an easy task. Direct viewing
of pictures is difficult, however, and photo-
graphs are most desirable. This is one handi-
cap of the CRT option. Polaroid film
provides instant pictures but at  some
expense if you read out large numbers. Roll
film provides very inexpensive recording of
the pictures but at some delay while the film
is processed and printed. Such photos can,
however, be printed at any size desired. Use
of a CRT system involves less “fuss’’ than a
FAX display, which is a factor that makes
it desirable in situations where only
occasional use is required. Properly designed
systems of both types will be about equal in
overall performance so the selection task is
complicated. Active satellite stations often
have both types in operation 1o fit the needs
at hand.

The facsimile options are quite varied and
a number of tradeoffs must be considered to
determine which might be best for your use.
The three major systems involve direct
printing on film or paper using a modulated
light source, printing on electrolytic paper,
or printing on electrostatic paper. There is
little doubt that photographic FAX systems
offer the highest quality pictures — but at
some inconvenience. They must be operated
in the dark or near darkness in the case of
systems that print on paper, and photo-
graphic processing is required. Anderson’s
pioneering work (2) describes a photo-
graphic FAX system for APT use which
prints on film. McKnight's modifications of
this system (7) result in a system that is
somewhat more convenient in that printing
is done directly on paper, thus reducing cost
and time required. Ruperto (11) describes a
direct printing photographic system derived
from the work of W6KT, and Taggart (20)
provides a complete construction article for
a 48 line NOAA system along the same lines.
Although both (11) and (20) are designed
for 48 line SR display, either could be
modified for APT with little difficulty. (21)
provides full construction information and
design data for a FAX system for 48 or 96
line SR display with modification notes for
upgrading to future 120 line SR systems
(Photo 4). With very slight modifications
this recorder (120 line version) could also be
used for APT service. Printing on electrolytic
paper results in some loss of image quality
but this is compensated for in some situa-
tions by the fact that the pictures can be
printed out for immediate viewing in a
lighted room. Winkler’s SSTV FAX system
(25) could be easily modified for SR or APT
use in fact, the SSTV version was a
spin-off from his various satellite recorders.
Photo 5 shows a sample of Winkler’'s APT

Photo 5. Display of an APT picture from ESSA 8 passing over the west coast.
This picture was displayed by Linsay Winkler using a homemade continuous
readout FAX machine and Alden electrolytic paper. Although such systems
do not have the ultimate in fine detail of a photographic FAX or CRT
system, they are still excellent. The slight degradation in image quality is
compensated for by the fact that the image can be read out in normal room
lighting and is visible as it comes out of the machine. Similar continuous
readout recorders are excellent for present and future SR systems as well,

readout on electrolytic paper — a picture
from ESSA 8 in its better days! Electrostatic
paper is perhaps the least satisfactory alter-
native, mostly due to the difficulty in
getting a suitably good gray scale. Winkler’s
modification of a surplus Western Union
Deskfax machine (26) is perhaps the
quickest way to get some sort of FAX
system going. While hardly the equal of
these other systems in picture quality,
Osborne’s FAX recorder (10) certainly takes

the prize for originality — it is built up
around a windshield wiper motor and gear
assembly!

CRT system options are quite varied and
many approaches are possible depending
upon equipment already on hand. Three
alternatives are presently the most popular —
display on an oscilloscope, display on con-
ventional SSTV monitors, or construction of
a monitor tailored for satellite picture
display. The oscilloscope approach involves
construction of a suitable “black box' that
will provide Z axis video modulation to the

scope and appropriate waveforms for
horizontal and vertical deflection. Osbarne’s
circuit (9) is probably the simplest of these
and will give satisfactory results in the APT
mode if a better receiver is used. Toben’s
circuit (22) is more complicated but will
produce somewhat more reliable results.
Kennedy’s system (6) is the most elegant of
the group and will provide excellent results
in both APT and SR service.

The popularity of SSTV has led a number
of people to experiment with display of
satellite pictures on slow scan monitors. (13)
is a very simple APT adapter that can be
used with a number of monitor circuits and
suitable modifications for adding SR display
are included in (14). Additional circuit ideas
are incorporated in (17) that permit use of
the adapter with Robot monitors or even TV
sets. Owners of Robot SSTV equipment
should consider contacting Ropbert
Schloeman WA7MOV, who has designed an
excellent adapter circuit specifically tailored
for use with the Robot SSTV monitor.
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Photo 6. A solid state multimode satellite monitor built by the author. This
circuit is featured in the Weather Satellite Handbook (21) and has
switch-selected options for display of 48 line SR, future 120 line SR, and
APT picture modes. Such monitors are compact and are quite easy (o
operate, making them a highly desirable project for stations seriously
interested in weather. Using all new components and high class packaging,
such a monitor still costs less than $300. Less elegant packaging and a search
for junk box components can reduce costs to a fraction of this even in such a

comparatively advanced project.

The construction of a complete display
monitor is perhaps the most reasonable
approach for individuals lacking extra
oscilloscopes or SSTV monitors.
Vermillion's report (23) describes a monitor
of sorts built around a commercially avail-
able oscilloscope module. Spillane (12) des-
cribed an APT monitor using tube circuits
that would still be useful with some modifi-
cations of the sync detection circuits. The
advanced version of Osborne's circuit (9) is
another choice for APT display. (21) des-
cribes a complete multimode solid state
satellitc monitor complete with printed
circuit artwork and component layouts.
Photo 6 shows a version of this monitor
which is also described in (21). The latter
reference includes data on the simple addi-
tion of 120 line SR capability which is
incorporated in the unit shown (48 line SR,
120 line SR, and APT capability). Such a
monitor certainly represents the ultimate in
a compact display system.

Satellite Tracking. Although tracking of
polar orbiting spacecraft appears to be an
imposing task, it is not at all difficult to
accomplish. (24) is interesting reading
regarding satellite orbits in general and (15)
outlines all the essential features involved in
satellite tracking. (21) contains a full chapter
on the subject which in addition to the
tracking of polar orbiting satellites also
includes aiming data for geostationary
satellites, alternate sources of tracking data,
and a simplified model for long term orbital
predictions.
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Accessories. These components include
desirable station features that are not abso-
lutely necessary but do improve operating
convenience. (16) describes a digital orbital
timer that eliminates the need to acquire
daily prediction data or interpolate from a
clock when tracking and (18) describes the
use of such a timer to completely automate
station operations, including turning on the
recorder, tracking, and station shutdown at
the end of a pass. (17) includes some useful
accessories such as an active 2400 Hz filter
and a crystal controlled 2400 Hz reference
source, either of which would be a useful
addition to many of the systems covered in
these references. Brush (4) describes a novel
circuit for contrast enhancement in the SR
IR channel display and (23) includes a more
complicated circuit to accomplish much the
same task for FAX display.

This about covers most of the technical
features. A very interesting summary of
different weather satellite products is con-
tained in a report by Hoppe (5) that not
only describes the pictures from various
satellite systems but also shows the different
ways in which these are computer processed
and mosaicked for greater utility. If you get
a system in operation you might wish to
learn a little more about how the cioud
systems you see relate to surface weather. A
wealth of information on this subject is
contained in Anderson's paper (1) which,
with a little study, will enable you to derive
really meaningful data from your cloud
pictures.

Now there are probably lots of readers of
this article who might never consider setting
up a satellite station. You have read this
article out of curiosity and the desire to
simply learn a little bit about another facet
of this far-flung hobby of ours. This is one
of the things that makes it interesting to
receive your magazine every month. But
even if you are not interested in weather
satellites, let me outline a challenge that may
appeal to some of you. | have mentioned
previously the difficulties involved in pytting
together a suitable S band converter for use
with the SMS/GOES satellite series. The
commercial modules (8) are far too expen-
sive for most satellite buffs and Roy
Cawthon's success was due in large part to
his willingness to invest a fair amount of
money and a huge block of time in getting
his system going. It is not one that could be
easily duplicated by stations now receiving
ATS WEFAX who would like to get in on
the action up on S band. Several amateurs
are actively working on the design and
construction of suitable S band converters in
the hopes of pushing down price and com-
plexity to the point that others could think
seriously about adding S band capability to
their operations. [t is too early to say if
these efforts will be successful but it is a
virtual certainty that a lot of you out there
are seriously interested in UHF and micro-
wave experimentation. A successful S band
converter would be a boon to satellite
stations throughout the world and there is
no doubt that should any of you develop
such a system, you could certainly put
together a description of the circuit that
would instantly be accepted by a magazine
like 73. The specifications run something
like this:

Input Frequency — 1691 MHz

Output Frequency — 137.5 MHz

Front end noise figure — 2.54.5 dB

Front end gain — 20 dB min.

Mixer noise figure — 9.5 dB max (assuming
1.5-2 dB first i-f noise figure)

NASA's solution is a $900 preamp, a $200
mixer, and a $900 LO chain for a total
converter cost of $2000. With today’s tech-
nology it would seem that amateurs could
do the same job for $200 — maybe a little
more, perhaps somewhat less. Any UHF or
microwave buffs out there who would like
to give it a try? | would be happy to
correspond with anyone who would. Any
approach is valid although perhaps micro-
striplines are best from the point of view of
easy duplication. Maybe you like to design
but hate to build, in which case micro-
stripline design data around specific rf tran-
sistors would be most welcome — needless to
say full credit would be given for any
successful design input. Perhaps you have
access to suitable S band test equipment and
would be willing to help set up gear that
others might construct — if so | would
certainly like to hear from you. An easily



duplicated S band converter would make
you famous in weather satellite circles even
if you never watch a single picture — see
how easy it is to get involved? Hundreds of
APT stations throughout the world will be
out of business in terms of WEFAX if such a
converter is not forthcoming before the ATS
satellites expire. This one area is certainly a
challenge to anyone with the expertise to
once again show the ‘“‘professionals” what
amateur radio can accomplish. The more
people who are working on this particular
task the more certain will be an eventual
solution!

Experimenting with weather satellites is
certainly one of the more fascinating
peripheral areas in which amateurs can
participate. One of the simpler systems
represents an ideal short-term project to
discover if you might be interested, but even
the most sophisticated systems, equal to
commercial display units costing over
$10,000, need not be expensive. The multi-
mode monitor shown in Photo 6 is capable
of displaying pictures from present and
future APT and SR systems and yet even
with the comparatively ‘“deluxe’ packaging
employed it can be built for less than $300

less than a commercial SSTV monitor. For
less than what some amateurs are willing to
spend on one of the newer FM transceivers it
is possible to construct a complete satellite
station that will operate when you aren’t
even home. Stations with fewer refinements
have been constructed by students as science
fair projects for a small fraction of this cost.
Why not look through some of these
references and give it atry? ®
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reference (19).

{22) Toben, G.H. 1968. Electronic system for
recording satellite transmissions. Ham Radio,
November.

{23) Vermillion, C.H. 1969. Weather satellite

picture receiving stations. NASA SP-5080. $3.00*

(24) Widger, W.K. 1974, A plotting device for
predicting the orbit of an earth sateilite. Amateur
Scientist section, Scientific American, May.

(25) Winkler, L. 1973. A fast scan facsimile system
with SSTV compatability. 73 Magazine, March.

(26) Ibid. 1974. Facsimile transceiver for weather
satellite pictures. Technical Correspondence, QST,
May.

*References marked with a single asterisk are U.S.
government publications which are available from
the National Technical Information Service, U.S.
Department of Commerce, Sills Building, 5285
Port Royal Road, Springfield VA 22151. Such
government publications are also available from
large public libraries or universities with holdings
of government documents.
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Word has Just reached the 73 offices of the
recent departure for that great DXpedition in
the sky of a very avid 73 reader. Upon
investigation it was ascertained that said ex ham
had, shortly before his demise, received delivery
of a bundle of back issues of 73. Apparently
these so captured his attention that other
functions were totally forgotten.

BE WARNED. Back issues of 73 should be
taken in moderation. Even though they arrive
in bundles of twenty, no more than two should
be read at any one sitting.

Back issues are available in three different
assortments — vintage, mid-years and recent. These are packed by
the mentally handicapped (73 is an equal opportunity employer), so
no specific issues can be requested . .. you take what you get . . .
the only guarantee is that all will be different and some ‘will be
musty, particularly the VINTAGE BEAUTIES.

The supply of these FANTASTIC GEMS is very limited so run
do not walk to your checkbook and flip the $8.00 per bundle to us
right now.

20 Back lIssues of 73

HAM

DIES

OF

BURST
BLADDER

BRAND NEW! DICTIONARY

This new microcomputer dictionary fills the urgent need for all
computer people, engineers, scientists, industrialists, communica-
tions people — as professionals, amateurs, teachers, or students — to
become quickly acquainted with the terminology and nomenclature
of a new revolution in computer control capabilities in areas that
pervade most of man’s daily activities.

Over 5000 definitions and explanations of terms and concepts
(704 pages) relating to microprocessors, microcomputers and
microcontrollers. There are also separate appendices on: program-
MICROCOMPUTER mable calculators; math and stafistics defini-
tions; flowchart symbols and techniques;
binary number systems and switching
theory; symbol charts and tables; summaries
of BASIC FORTRAN and APL. In addition
there is a comprehensive electronics/
computer abbreviations and acronyms
section.

DICTIONARY ........$15.95

Dictionary &Guide

< REPEATER ATLAS

WORLD

ATLARS " ® More than twice the listings of any other repeater list.

OF ® New Double Listing — by location and also by frequency.
HEPEHTE”' ® New Handier Grouping ~ by call areas ~ makes repeaters easier to find.

New Double Listi §
B e \ ® New state maps of repeater locations.

® Know what repeater you can use and where,

Fall 1975

® New Simplified Listings for fast reading — easier to read in the car.

EARIAtIa e ktndls nds N et s a it et sbnd . a el e e as only $1.95

BIGGEST
BARGAIN

Mas ey

Handboo o -

YET J1001

N

Tab's new 1001 circults is avail
able for only $9.95 ppd. The next
time you want a circuit for just
about anything eat your heart out
that you didn’t send for this book
the first time you read about it
You'd better order the book right
away, before they run out
1001 Elsctronic Circuits ... $9.95

The ONLY Complete

_ ! Startling
License Study Guides

Learning

= NOVICE
$4.95

NOVICE THEORY TaPES

LS

Breakthrough

You'll be astounded at how really s:mple
the theory 18 when you hear 1t explained on
these tapes. Three tapes of theory and one of
yuestions and answers from the latest Novice
exams give you the edge you need 1o hreeze
through your exam

73 is enterested in helping get more ama-
teurs, so we're giving you the complete sel of
tour tapes for the incredibly low price of
ONLY $13.95

Scientists have proven 1hat you learn laster
by listeming then by reacding because you can
play a cassetie tape over and over 1N your spare
time  even while you're driving' You get more
and more inlo each time you hear 1t

You can't progress withoul sohd tunda
mentals. These lour hourdong tapes give you all

OIGITAL CONTROL
OF REPEATERS

PROJECTS

- o,
N, $a
s Mors than 60 projects of
; interest 10 anyone in elec
_———rT tonics The devices range from

a simple transistor tester 10 a
ham TV recarwer. This collection
will help you become more inti
mately acquainted with zeners,
ICs and varactors, etc

GENERAL
$5.95

ADVANCED
$3.95

SO4D STATE PROKCTS
e Erperrmomter
[l

AMATEUR
ADVANCED
CLASS
LICENSE
GUIDE

VHF PROJECTS FOR

A must for the VHF op
QOpening chapters on opserating
practices and getting started in

AMATEUR RADIO ) 2 |:Ims'cvs V(')I‘I‘.l:a need 10 Dﬂ;lhe Nowvice 'u;;':: = W
gf;‘gn r;eovncs THEORY TAPES .,.,"'w“ ."."?vc':' ,:,',:‘";?k, e Fater who want to devgn
LICENSE t of 4 Tapes only $13.95 i G e S s contral system Contaims
STUDY tes? SRR B
GU'* circuit  dewugn, control

SOLIOSTATE S s s

2M FM HANOBOOK

$5.95

Contains almost svery con

touch.tone, plus 4 special
section on . mi
1epeater CONIIOl system

$6.00

ceivable circust that might be
reeded for use with a repeater
All circuits explained in detail
ANl aspects covered, from the
operator 10 the antenna

SSTV
HANDBOOK

4
oW

AMATEUR AND
EXPERIMENTER

SCAN

I

HooweRPE &)

L]
=
N
g
O
==
=
™M
™~

£

o

L
v
N
4
o
o
(a0]

VHF, both AM and FM
toil by 5B chapter: n
e i ey S TELEVISION
moditying exnting and surplus
g 2 HANDBOOK
-(-.-”
EXTRA oor
CLASS 1 bl t s
g rom J J publications H=t
PRACTICAL proceicen vene This excellent book
FCC exams got you scared? | ge ang DIGITAL TEST T PR
Frustrated by theory fundamentals? | TEST EOUIPMENT INSTRUMENTS  €sn sute 1 it x
There’s no need to worry. 73's four | YOU CAN BUILD YOU CAN BUILD g :':e ISt?rZe?\:‘d 2::;‘;5 'f°
License Study Guides will help you RELBuret furation 37 simple test th tpte i Co
breeze through any of the four tough square wave gener instruments you can g'ar echmques. Con-
exams! They are the ONLY guides which | ators. variable length make covers VOMs, e tains chapters on
) A P pulse generators VTVMs, semicon e oo circuits, monitors
cover ALL the material you will have 10 | 100 kHz marker, if ductor testing units, S hL chlor ISSTV'
know. Many amateurs find that one | and rt sweep gener dip meters, watt i W s d’
i i 9 i ators, audio osc, al/r! signal injector, 146 meters, and just about anything else you es equipmen an
SRSk el pvaual . our cgliides s MHz  synthesizer, digital readouts for might need around the test lab and ham | much more.

enough to get them through with no
sweat,

counters, several cnunters, prescaler, micro-  shasck. $4.99

H
wavemeter. etc. 252 pages. S5 95 ardbound $7,

Softbound $5.
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&5 NEW CODE SYSTEM

FOUR SPEEDS AVAILABLE

L
=

/
/e"

5 WPM This is the begin-
ning tape for people who do
not know the code at all. It
takes them through the 26
letters, 10 numbers and nec-
essary punctuation, complete
with practice every step of the
way using the newest blitz
teaching techniques. It is
almost miraculous! In one
hour many people — including
kids of ten are able to
master the code. The ease of
learning gives confidence to
beginners who might other-

6 WPM This Is the practice
tape for the Novice and Tech-
nician licenses. It is made up
of one solid hour of code, sent
at the officlal FCC standard
(no other tape we’'ve heard
uses these standards, so many
people flunk the code when
they are suddenly under
pressure — faced with charac-
ters sent at 13 wpm and
spaced for 5 wpm). This tape
is not memorizable, unlike the
zany 5 wpm tape, since the
code groups are entirely ran-
dom characters sent in groups
of five. Practice this one dur-

anywhere and you’ll be more
than prepared for the easy
FCC exam.

14 WPM Code groups
again, at a brisk 14 per so you

will be at ease when you sit
down in front of the steely
eyed government inspector

and he starts sending you plain
language at only 13 per. You
need this extra margin to over-
come the panic which is uni-
versal in the test situations.
When you've spent your
money and time to take the
test you'll thank heavens you

21 WPM Code is what gets
you when you go for the
Extra Class license. It is so
embarrassing to panic out just
because you didn't prepare
vourself with this tape.
Though this is only one word
faster, the code groups are so
difficult that you’ll almost fall
asleep copying the FCC stuff
by comparison. Users report
that they can’t believe how
easy 20 per really is with this
fantastic one hour tape. No
one who can copy these tapes
can possibly fail the FCC test.
Remove all fear of the code

wise drop out. ing

ONLY $3.95! 73 is in the publishing business, not tapes,
them. Have you ever seen one hour cassettes for under $6?

lunch, while in the car,

had this back breaking tape. forever with these tapes.

so these are priced much lower than anyone else could sell
For 15t class mail add 25¢ per tape ordered.

design and construction of hundreds of different VHF and UHF antennas . . .

'j/ Hot off the press, the NEW VHF Antenna Handbook details the theory,

ve .
” / .
e 4
.q“ y
e

antennas for FM, for DXing, for repeaters,
contests, quickies, mammoth arrays . . .

antenna projects you can build.

Bank Americard number . . .

EVERYTHING IS RIGHT HERE!
A practical book written for the average amateur who takes joy in building,
not full of complex formulas for the design engineer. Packed with fabulous

This quality reference book would normally sell for as much as $5 or $6,
but the publishers have agreed to keep the price at an inflation fighting price
of $2.95. Send cash, check or money order ...
ORDER TODAY!
Dealer inquiries invited

SPREAD
the
WORD 1 \ ™

Ham radio 15 100 great @ hobby for us to keep it
10 Ourselves. Let's tell the whole world about
it And what better way than by sporting this
sftractive lime-green bumper sticker on your
u:l It s only 50¢ — and it's phosphorescent 30
see it even at night. Go ahead
SPGEAD THE WORDI Order yours TODAYL

for mobiles, for emergencies, for

or give your Master Charge or

Get some you ean be proud of ..
and-save money |

ONLY $6 for 250, $10 for 500, $15 for 1,000, and $20 for 2,000.

How can 73 make such beautiful cards, printed on the best
coated stock, available for about half the regular cost? Our
business is 73 Magazine and QSLs just help keep things going
during slack days of the month. We do this at cost just to keep
busy — you get the benefit. How many shacks have your QSL
card proudly on display?

The world and satellite are printed in blue, your name,
address and call are in black. The QSO information is a standard
form on the back.

DOMESTIC ORDERS ONLY

s STATES o,
o ety e,
g e

AC2MSN/

5 riy
& AT Al
1”770 1870 1970

ORI I AL
mdh. CARMS

BE PROUD OF AMERICA!

Be the first In your area with aspecial BICENTENNIAL QSL card.

These cards are gorgeous red, white and blue (you were
expecting fuscia and mauve?). And they are 100% custom made . . .
with the exception of the bicentennial design and contact report
form on the back . you can have your own call letters (unless
you’d rather be AC2NSD/1 for a year (which is no bargain, believe
it).

You also get your own name and address on the card {unless you
happen to be another Wayne Green, which happens)

These cards are ganged up into large batches and run off the 73
presses in between other work, so you don’t get overnight delivery,
but you do end up with a fantastic QSL at aridiculously fow price
(and there are a lot of fans for that sort of service these days).

Suggestion: order today, right now, not later, not next week.
Send cash, check, money order, IRCs, Master Charge or Bank
Americard numbers . . . send something negotiable.

DOMESTIC ORDERS ONLY
Allow 4 weeks for delivery.

RTTY HANDBOOK

A comprehensive book cover-
ing all areas of radio teletype,
from getting started with the
basic principles, what equipment
to procure and how to make it
work.
RTTY Hdbk

713 VERTICAL, BEAM AND TRIANGLE ANTENNAS

by Edward M. Noll W3FQJ
Describes 73 different antennas for amateurs. Each design s the
result of the author’s own experiments: each has actually been built
and air-tested. Includes appendices covering the construction of
noise bridges and antenna line tuners, as well as methods for
measuring resonant frequency, velocity factor, and standing-wave
ratios. 160 pages.

Just $4.95

73 DIPOLE AND LONG-WIRE ANTENNAS

by Edward M. Noll W3FQJ

This is the first collection of virtually every type of wire antenna
used by amateurs. Includes dimensions, configurations, and detailed
construction data for 73 different antenna types. Appendices
describe the construction of noise bridges, line tuners, and data on
measuring resonant frequency, velocity factor, and swr. 160 pages.

Just $4.95
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,] BUGBOOKS | AND I

by Peter R. Rony
David G. Larsen WB4HYJ

Sold as a set these two books outline over 90

o "’“‘_‘:‘0 o ] experiments designed to teach the reader all he will

need to know about TTL logic chips to use them in
conjunction with microprocessor systems. You’ll
learn about the basic concepts of digital electronics
including gates, flip flops, latches, buses, decoders,
multiplexers, demultiplexers, LED displays, RAMs,

ROMs and much, much more.
Only $16.95 per set
$4.95

by Peter R. Rony
David G. Larsen WB4HYJ

BUGBOOK Il Jonathan A. Titus

Here is the book that puts it all together.
Besides having much valuable text there are a series
of experiments in which the reader completely
explores the 8080 chip pin .by pin and introduces
you to the Mark 80 microcomputer, a unique
easily interfaced system. it is recommended that
you have the background of the BUGBOOKS | &
|} before proceeding with BUGBOOK II1I.

Only $14.95

COMPUTER PROGRAMMING
HANDBOOK

. Peter Stark K20AW
A complete guide to computer programming
and data processing. Includes many worked out
examples and history of computers.

WHAT TO DO
AFTER YOU HIT

RETURN

or

P.CC.’s First Book of

P

$8.95

What To Do After You Hit Return

PCC’s first book of computer games
different computer games you can play in Basic ...
programs, descriptions, muchly illustrated. Lunar land-

ing, Hamurabi, King, Civil 2, Qubic 5, Taxman,
Startrek, Crash, Market . . . etc.
WHATTODO .......coiiiiiiinnnnn $6.95 pp
My
COMPUTER
MY COMPUTER LIKES ME LIKES

... when | speak Basic

An

go.

MY COMPUTER

r—

O Back Issues (8.00)
O Recent
O midyears
O vintage

O Novice Theory Tapes (13.95)

OCode Tapes
0 5 wePMm (3.95)
0O 6 wPM (3.95)
014 WPM (3.95)
021 wPM (3.95)
O Bumper Stickers {.50)
OQsLs
OStyle W
JStyle X
O 250 (6.00)
O 500 (10.00)
01000 (15.00)
02000 (20.00)

. .Albrecht
introduction to Basic
simple enough for your kids. If you
want to teach Basic to anyone
quickly, this booklet is the way to

by 0B ALBRECHT

gramming.
BASIC

O Bicentennial

0250 (7.50)

D500 (12.50

01000 (20.00)
O'Microcomputer Dictionary (15.95)
[0 Repeater Atlas (1.95)
O Novice Study Guide {4.95)
OGeneral Study Guide (5.95)
O Advanced Study Guide (3.95)
O Extra Class Study Guide (4.95)
01001 Circuits (9.95)
O Solid State Projects (4.00)
O VHF Projects (4.95)
D 2M FM Handbook (5.95)
O RF and Digital Test Equip (5.95)
O Practical Test instruments (4.95)

O Digital Control of Repeaters {(5.00)

BASIC... by Bob Albrecht, etc.
Self-teaching guide to the com-
puter language you will need to
know for use with your microcom-
puter. 324 pages. This is one of the
easiest ways to learn computer pro-

IC OP AMP COOKBOOK
by Walter G. Jung. Covers not only the basic
theory of the IC op amp in great detail, but also
includes over 250 practical circuit applications,
liberally illustrated. Organized into three basic
parts: introduction to the IC op amp and general
considerations, practical circuit applications, and
appendixes of manufacturers’ reference material.
592 pages; 5% x 8%; softbound. $12.95

TTL COOKBOOK
by Donald Lancaster. Explains what TTL is, how it
works, and how to use it. Discusses practical
applications, such as a digital counter and display
systein, events counter, electronic stopwatch,
digital voltmeter, and a digital tachometer. 336
pages; 5% x 8%; softbound. $8.95

RTL COOKBOOK
by Don Lancaster. Explains the how and why of
RTL (Resistor-Transistor Logic) and gives design
information that can be put to practical use. Gives
a multitude of digital applications ranging from the
basic switch to the sophisticated counter. 240
pages; 5% x 8%; softbound.

$5.50

0SSTV Handbook
USoftbound (5.00)
UHardbound (7.00)
VHF Antenna Handbook (2.95)
RTTY Handbook (5.95)
73 Vertical Beam Antennas (4.95)
0 73 Dipole Antennas (4.95)
D Bugbooks | & 11 (16.95)
O Bugbook lla (4.95)
O Bugbook 111 (14.95)
O Computer Programming (8.95)
O what To Do (6.95)
O My Computer Likes Me (2.00)
O Basic (3.95)
O1c 0p Amp Cookbook (12.95)
O TTL Cookbook (8.95)
ORTL Cookbook (5.50)

Name Call 0 Cash 0 Mastercharge
bt
it e [J Check {J Bank Americard
Mastercharge #
City State Zip :

Awards to be listed (W and X QSLs only)

Bicentennial Call (Bicentennial QSLs)

BankAmericard #

Expiration date

Mail to: 73 MAGAZINE, Peterborough, New Hampshire 03458

5-76
Coupon expires in 60 days.

Signature

TO ORDER, CHECK DESIRED ITEMS FROM THE FOLLOWING LIST: ol
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THREE YEARS OF 73....ONLY $17.76 (while they last)

This offer is good only through July 4th 1976 (unless we change our minds).

Here’s a chance to get a fantastic buy . .. $54 worth of 73 magazines for only (only?)
§17.76. You don’t get much better buys than that!

You may not have noticed how great 73 is these days . . . in case you haven’t, just take
our word for it. When have we ever lied to you?

Hey! That comes out to under 50¢ a copy ... that’s ridiculous! Considering the new
postal rates it won’t be long before the price will be $17.76 for two years . . . then one . . .
and, within the forseeable future ... $17.76 for each issue. How about those fellows who
bought LIFE subscriptions?

Oh, you may enjoy 73 now ... perhaps you weren’t one of those dragged kicking and
screaming into FM a few years back when Wayne found out how much fun that was and
decided to push the hell out of it for a while. You may get fed up with Wayne’s enthusiasms

. like when he decided that SSB would replace AM back in the 50’s and he pushed that
hard. Despite what you may hear from unmentionable sources, Wayne is not always wrong

. no one is perfect, even at being wrong.

EED G G SEED EED GEED SEED GEED GEED GEED GEED SERED SENND END (EINED GEEp GEnD GEEE) GXEND Ghmp GEND GRED (upO (P (EN) (EEED GRED GEED GEED GEED GED -1

G i

THREE YEARS OF 73 MAGAZINE. . . .$17.76! WOW!

Name Call
Address
City State Zip
ONew Sub OStart with May |ssue OBank Americard
0$17.76 Enclosed ORenewal or Extension CMaster Charge
OBill Me

Card Number
Signature

BUY CENTENNIAL BUY — 73 MAGAZINE — PETERBOROUGH NH 03458
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The
UN-COMPUTER

MICRO. ALTAIR™

=!

introducing a new way to begin an Altair system. The MICRO-ALTAIRTM trom Polymorphic
Svstems is a complete computer system, requiring just a keyboard and TV monitor (or modified
receiver) for use.

The MICRO-ALTAIRTM consists of our video bosrd with graphics capability, CPU/ROM/RAM board
backplane with power supply, and cablnet

The CPU board includes an 8080 processor, 512 bytes of RAM, space for 3K bytes of ROM andg
vectored interrupts. Several CPU boards may be plugged into the same backplane for parallel pracessing
The backplane design is umique fn that it allows many backplanes 10 be plugged 1ngether for easy
system Each its own power supply (transtormer mounted externally)
rated at 8 volts at 6 amps and $18 volts at % amp. 5 boards may mount in each backplane assembly
tncluded with each system is 8 resident operating system contained on a PROM which plugs
into the CPU board The operating system implements 3 versatile file system, provides
program debugging aids, handles Input and output concurrently with program execution,
provides job scheduling and a real-time clock. Data may be entered and listed n octal
hexidecimal, or ASCIl and edited on the TV screen Files may be read from or writien
onto external devices such as a cassette tape. Program debugging aids include software breakpoints
which sliow all CPU registers to be displayed at any point in the program execution,

An important feature of the MICRO-ALTAIRTM s i1s compatbility with Ahtale peripherats
and software which are available from several manutacturers.

PRICES

Cabinet and power supply $ 155 .00
Processor board (includes RAM real time clock and veciored interrupt) 196.00
Video intertace board (with B-bit input port) 160.00
Operating system on PROM 65.00
2 100 pin connectors 17.00
The complete system purchased separately § 692.00
SPECIAL: INTRODUCTORY OFFER $ 475.00

This offer applies only to orders accompanied by check or money order and postmarked
before April 15, 1976 We believe this is one of the best deals going in a computer kit
check our prices and compare. Oelivery 60 days.

UIDEO
TERMINAL

8 ALTRIR BBBO PLUGC COMPATIMLE
€ 16 Vines of 32 or 64 chorocters

8 Upper ond lower cose (79 font),
# Keyboord input port on boargd
# Grophics copability (4Bx64 or 128)

POL YMORPHIC SYSTENS

Video Intertace. Plugs inlo the Altair or IMSAL BBOO bus and connects to standard TV monitor for
moditied receiver]. B.bit Input connects 10 aimost any keyboard. Characiers are displayed as 16 lines
of 64 or 32 characters each, in a 7x9 dot matrin. (64 character line requires 8 high resolution monitor
or extensively modified neceiver} The character set includes 128 upper and lower case ASCII charac

ters and 64 graphics characters for plotting a 48x128B (or 64) grid. Characters afe stored in the onboard
memory and may be accessed directly by the computer

$160 Kit $230 Assem. and tested (Add $25 for 64 character option) detivery 30 days

Analoag Intertace. This board is a complete interface for a CRT graphics display or an X-¥ plotter, and
provdes B channels of softwarecontrolied A/D conversion  There are 1 or 2 channels of analog
with 10 bits resolution {0-10v or *5v out, 6-bits of latched digital output. and 8 analog comparators
1 channel (0-10v). $136 Kit S175 Assem. and tested

2 channels (0-10v)° $185 Kit $235 Assem and tested

(Bipolar option (£5v) add $8 for 1 ch. §12 for 2) delivery 30 days

All prices and specitications subject 10 change without notice. Pricesare USA only-Catit res. add 6% sales tan

POLYMORPHIC SYSTEMS

737 S. Kellogg, Goleta, CA 93017 (805) 967-2351

BankAmericard and Master Charge Accepted

Oscar

Oscar 6 Orbital information

Orbits

Oscar 7 Orbital Information

Orbit Date  Time Longitude Orbit Date  Time Longitude
(May) (GMT) of Eq. (May) (GMT) of Eq.
Crossing W Mode Crossing W
16196 1 0121:03 75.3 B 6669 1 0028:10 56.8
16208 2  0020:59 60.3 A 6682 2 0122:27 70.4
16221 3! | L0AMI5:565 74.0 B 6694 3 0021:48 553
16233 4 0015:51 59.0 A 6707 4 0116:05 68.8
16246 5 (110:47 72.8 BX 6719 5 0015:25 53.7
16258 6 0010:43 57.8 A 6732 6 0109:42 67.2
16271 7 0105:38 7075 B 6744 7 0009:02 52.1
16283 8 0005:34 56.5 A 6757 8 0103:19 65.6
16296 9 0100:30 70.3 B 6769 9 0002:39 50.5
16308 10  0000:26 55.2 A 6782 10 0056:56 64.0
16321 11 0055:22 69.0 B 6795 11 0151:13 77.6
16334 12 0150:17 82.7 AX 6807 12 0050:34 62.4
16346 13 0050:13 67.7 B 6820 13 0144:51 76.0
16359 14 0145:09 815 A 6832 14 0044 M 60.8
16371 15 0045:05 66.5 B 6845 15 0138:28 74.4
16384 16 0140:01 80.2 A 6857 16 .0037:48 59.3
16396 17  0039:57 65.2 B 6870 17 0132:05 72.8
16409 18 0134:52 79.0 A 6882 18 0031:25 579
16421 19  0034:48 64.0 BX 6907 19 0125:42 e B
16434 20 0129:44 77.7 A 6907 20 0025:03 56.1
16446 21  0029:40 62.7 B 6920 21 0119:28 69.6
16459 22 0124:36 76.5 A 6932 22 0018:40 54.5
16471 23  0024:32 61.5 B 6945 23 0112:57 68.0
16484 24 0119:28 75.2 A 6957 24 001217 52.9
16496 25 0019:24 60.2 B 6970 25 0106:34 66.4
16509 26 0114:19 740 AX 6982 26 0005:54 5113
16521 27 0014:15 59.0 B 6995 27 0100:1 64.8
16534 28 0109:11 727 A 7008 28 0154:28 78.4
16546 29  0009:07 57.7 B 7020 29 0053:49 63.3
16559 30 0104:03 71.4 A 7033 30 0148:06 76.8
16571 31  0003:59 56.4 B 7045 3 0047:26 61.7

HAM HELP

The first thing | would like to say is
that | think you have a very fine
magazine. You sure did a good job of
getting my interest back into ham
radio. | picked up your November
issue out of curiosity, as | was
brousing around a magazine counter. |
had a Novice license back in 1967 and
1968 when | was in high school. But
after that | sort of lost interest. As a
result of that issue, | also picked up
your January issue, which was as good
as the other, if -not better. Your
influence caused me to purchase your
14 wpm tape to help get the old code
speed up to at least a tolerable level
by the FCC.

Now for my problem. | would
appreciate it if any of the readers in
the Warminster, Pa. area have any
information about ham clubs in this
area. | would like to get involved with
one, plus at the same time it will help
me to get back on my feet again.

William K. Seitzinger
753 Cheryl Drive
Warminster PA 18974
675-6252

Help!
Bret Marquis
1843 Ocean Front
De! Mar CA 92014

4.

Put my name in your Ham Help
page. | can help a Novice, Tech, or
General with the basic theory, and if |
don’t know the answer to some of
their questions | know a number of
people who do.

David W. Thompson
1412 15th Ave.
Parkersburg WV 26101

Please add our names to ur list of
Ham Helpers:

Lou (WBBNRU) and

Annette (WBOPZM) Hinshaw

PO Box 111

Hays KS 67601

Phone: 625-7768

Please add my name to your list of
amateurs who are willing to lend
assistance to aspiring newcomers to
the fraternity of amateur radio. Alsp,
may | say thanks for publishing a fine
business ham magazine.

Ricardo H. Nabor KS3GYO
4926 So Lotus Ave.
Chicago 1L 60638

| need help brushing up on theory

and putting my station back on the
air.

Tony Carlozzi WN1UHU

88 Bartlett St.

Brockton MA 02401



enjoy the world’s
leading electronic
kit catalog...

THE ALL-NEW
HEATHKIT CATALOG
Open our newest, biggest catalog and
you'll be into the spirit of kit building in
no time. Learn about the fun, personal
satisfaction and exceptional savings you
can enjoy when you “build it yourself"'.

Send for your free copy today ’

Heathkit Catalog for every
@ |nterest, every budget
o Digital Color TV\/O Metal Locators
@ Stereo & 4-Channel e Auto Tuneup
e Marine & Fishing o Test Instruments

e Ham Radio e Radio Control

o Digital Clocks & e Hundreds More
Weather Monitors

Mail this convenient coupon now
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Please rush my NEW
Heathkit Catalog...FREE
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World’s largest
electronic kit

!

' catalog

No other ‘
catalog brings you

such a wide variety of
exclting, easy-to-assem-
ble kit products. And
with over 400 different
kits, you're sure to find
something to please
yourself or a friend.
Declare yourinde-
pendence...get
into the spirit

of kit building

today. ‘: W

SEND FOR YOUR FREE
HEATHKIT CATALOG NOW!




NEATHEIT
HAMN GEAR

...a tradition for
thousands

HW-2021 hand-held
2-meter transceiver.
1 watt out, Sreceive and
10 transmit channels
gets you on 2 while you're
walking, working, outdoors,
anywhere. There's even the
HWA-2021-3 auto-patch
encoder you can build right in.

When you buy Heathkit Ham gear, you continue a
tradition established by thousands of Hams the
world over. You get fine performing equipment that
is designed for you to build, so you learn about

your hobby as you contribute to it. And you save
money in the process.

N Best of all, you're dealing with a company whose
' reputation for fairness, honesty and outstanding

customer satisfaction is the envy of the industry.
When we say “We won't let you fail”’, we mean it!
From the extensive troubleshooting and service
guides in each of our manuals, to our technical
consultant service, we strive to provide quality Ham
products that perform better than any ready-
mades. And the pride and satisfaction you get when
you put it together yourself is a “‘built-in"’ bonus

HW-202 crystal-controlled with every Heathkit product.

2-meter transceiver.

See the exciting line of Heathkit Ham Gear in our
The one used by thousands

because of its reliability bright, new Spring Catalog! Mail postcard or
performance and low kit-form coupon today!
price! Delivers a solld 10 watts
minimum, operates on up to 6 Heath Company, Dept. 11-17
transmit and 6 receive channels. Benton Harbor, Michigan 49022

Over 400
easy-to-build
kits including:
» Amateur, CB and SWL radio
a Stereo and Hi-Fi Compo-
nents ® Test Equipment

a R/C Gear » Marine, Air-
craft, Automotive Acces-
sories ® Color TV

Heathkit Spring '76 Catalog.
Send for it today.
e ] - -
HEATH COMPANY, DEPT. 11-17
— BENTON HARBOR, MICH. 49022
i

Please send me my FREE Heathkit Catalog

Address

City = __ State Zip_

AM-329



Richard A. Little K9EEH
407 - 15th Avenue
Sterling IL 61081

Scan Your HR2I2

anting some type of scanner for my

Regency HR212, | got out all my
ham magazines and came upon the scanner
described by K2LZG in the February 1973
issue of Ham Radio. | had never built
anything using fCs, so | said to myself you
might as well get started now as never. After
many nights of burning the midnight oil, |
finally came up with the right hookup for
the HR212.

The channel selector in the HR212
applies a ground to the appropriate rf choke
(L501 through L512) which places a for-
ward bias on the diode. This action provides

an rf path for the crystal to turn on.

1 use a +2 volt signal to stop scan and a
zero volt signal to enable scan. You can take
the squelch voltage off the white jumper
wire which is located near Q105 and C137
located on the i-f-audio board. You can pick
up the 12 volts anywhere after the on-off
switch; | took mine off the red wire on the
on-off switch. To connect the six oscillators
to the scanner | connected six wires, one to
each rf choke (L501 through L506). Be sure
to connect to the side of the choke going to
the channel switch. | built my unitin a small
plastic case obtained at the local Radio
Shack. 1 used a small male jack mounted on

the back of the box and brought the nine
wires out the HR212 to the female plug.
Also, | mounted six SPST toggle switches in
series with the oscillators to the scanner, so |
can switch any channel out | don't want to
monitor. | mounted a SPST switch in series
with the 12 volts to the scanner to switch
off the scanner when | want to transmit. |
use a MAN-I 7 segment rcadout for the
channel indicator.

To use as a scanner just turn the channel
switch to any unused channel and flip on the
12 volts, and scan away to your heart’s
content. ®
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WHY SPEND $645. FOR AN
IEM=]DX

WHEN SOME OTHER SYNTHESIZED

2 METER

o EEEE < TRANSCEIVERS
i (legg rm-ox

oo 0® ©| SELL FOR

LANCASTER, PA. 17603

raansmil OFFSER

S S200 LESS?

YOLUME

LET US GIVE YOU MORE
THAN A DOZEN REASONS FOR DOING SO1

1. TRANSMIT POWER - Only the FM-DX offers 35+ watts. This is almost 6 db more than
the “economy’ units. Under many conditions this can be twice the range!

2. FREQUENCY VERSATILITY — Only the FM-DX provides 5 full MHz of coverage on
both transmit and receive. If you need more — for NAVY MARS or whatever —
we can do that too. More important is its ability to provide good SIMPLEX
operation to full specification performance over the full 2 mtr. band.

3. SIGNAL PURITY —No synthesized radio has a cleaner spectrum. AND THE FM-DX
DOES NOT SWISH ACROSS THE BAND EACH TIME THE TRANSMITTER IS
KEYED.

4. RECEIVER PERFORMANCE — State of the art design provides .25 microvolts

sensitivity combined with low low intermodulation that exceeds most single
channel, commercial service transceivers.

9. CONSTRUCTION — If you haven’t seen the guts of an FM-DX you should certainly do so.
Even if you aren’t interested in 2 Meter FM. Our extruded aluminum main frame
and modular circuit boards set a new standard for ham equipment construction.

6. SERVICE —Only Clegg offers a TOLL FREE line for you to use. Whether you just want
information, to place an order, or to solve a service problem. We welcome your
call. You get right to the proverbial HORSE’S MOUTH!

1. — 12. AND MORE! cALL US TODAY FOR THE REST. (800) 233-0250 TOLL FREE




***WE ALSO HAVE A HEAVY- S N ®

DUTY VERSION OF THE 5 VOLTS---5 AMPS mlcro_
MICROCOMPUTER POWER SUP- +12 VOLTS---% AMP

PLY; IT HAS ALL FEATURES: -12 VOLTS---% AMP

pLus 117/230V, 50/60 Hz:
OPERATION, AND POWER:

5 VOLTS, 10 AMPS

—=AND ONE ADJUSTABLE
NEGATIVE BIAS SUPPLY

computer
power

+12 VOLTS, 1 AMP Ideal for systems built around 8008, 8080, PACE,
=12 VOLTS, 1 AMP 6800, 6502 and other CPUs---with enough left over to
power up to 16K bytes of RAM. Same size as JOLT sup-
AND ALSO THE ADJUSTABLE ply. Just about goof proof, too; includes crowbar
NEGATIVE BIAS SUPPLY, overvoltage protection on +5V & FOLDBACK current limit-
ing --- regulation on the 5 volt supply is guaranteed
GOOD FOR UPGRADING better than 1% with line and load variations. A TOP
STOCK MICROCOMPUTER QUALITY COMPUTER SUPPLY...INCLUDES CHASSIS AND ALL
SUPPLIES! HARDWARE, but less line cord. For 117 VAC, 60 Hz.
$74.95 PLUS SHIPPING. PLEASE ADD SHIPPING FOR 8 LBS. ¢

NAKED RAM
QKX 8 $7995

THIS GENERAL PURPOSE BOARD IS DESIGNED SPECIFI-
CALLY FOR JOLT SYSTEMS, BUT IS EQUALLY APPLICA-
BLE TO OTHER BI - DIRECTIONAL BUSS SYSTEMS. IF : ;

‘I |]||]||]||[' |JII: i!rlt ‘Il["|"l
THE PERFECT TONIC FOR POWER
SUPPLIES WITH A FARAD DEFI-
] CIENCY. AXIAL LEAD PACKAGE
d jal f
|/ﬂ €0 Ie'
[ ]

We've run into a bunch of 39 uf @ 10V TANTALUM capaci-
tors. These are Kemet type T310, bullet shaped capaci-
tors, with axial leads. Small---mounts on .6' centers.

YOU DON'T NEED THE ON BOARD REGULATION OR BUF-
FERS OF OUR "BIGGER BROTHER” 4K x 8 BOARD, THEN
THIS 1S THE WAY TO IMPLEMENT COST - EFFECTIVE
MEMORY, LoWw POWER --- UNDER 750 MA. SAME SIZE

This capacitor is fine for bypassing with TTL and other
As JOLT RAM CARD; WITH INSTRUCTIONS,

logic families. Normally these go at 4/$1.00; but if
you get your order in by April 30th and mention the 1/0
page, you can get 20% off---5/6$1.00.

(2322222222222 22 022222ttt it it TR ITITIIINIL

ALL THESE MEMORY BOARDS ARE PLUG-IN COMPATISLE WITH THE ALTAIR 8400
EEERAAEEE R RN R AR RN AR R AR AR RN AR AR E AR R R R R R R R AR N

EROM Boards 8080 Sofrware Board

NOW YOU CAN STUFF UP TO 8K OF SOFTWARE---EDITOR/ASSEMBLER OR So ' 3 g
you've got yourself a microcomputer...only to find out you
WHAT HAVE YOU---ON A BOARD. Our EROM boards feature the same need software to run it efficiently. Give your 8080 editor,

qualities as our RAM board: sockets, lots of bypassmg, buf- assembler, and monitor routines with our 8080 software board.
fered addresses and outputs, on card regulation, and more. It uses the same configuration as our 4K by 8 EROM board, but
Our EROM boards are expandable, too; you can start with a 2K ¢po EpoMs are pre-programmed and dedicated to making happier
board, and populate it with more EROMs over a period of time 8080s. Extra feature: because this board is EROM rather than
until you've got the full 8K. PRICES: 2K by 8---§$115; 4K by .0} pased, you can make changes if desired...so we include 2
8---$159.95; 8K by 8---§249.95. All EROM boards feature low free updates in the event of corrections or patches. The cost

power consumption: the full 8K requires only %A at 5 volts §& is $159.95. Kit includes instructions and software package.
150 ma at -12 volts. With instructions and logic print.

CAVE

X

AX X 8 RAM IT " 3109.22

With this kit you get sockets for all ICs, industrial-quality plated-through board, lots of bypassing, five
voltage regulators to share the power load (less thermal problems, more reliability), typical 500 ns access
time @ 25°C, and buffered addresses and outputs (no input presents more than 1 low power TTL load; output
can drive 20 standard TTL loads). Requires 5V @ 1A at 25°C. Comes with assembly hints and logic print of
the RAM board.

BILL GODBOUT ELECTRONICS ITEMS SHIPPED POSTPATID. CAL RES ADD TAX. NO COD---1T'S TOO MUCH PAPERWORK!

BOX 2355, OAKLAND AIRPORT, CA 94614

B YOU MAY PLACE MASTERCHARGE® OR BANKAMERICARD® ORDERS BY CALLING, 24 HOURS A DAY,
(415) 357-7007
TERMS: ADD 50¢ TO ORDERS UNDER $10. ADD SHIPPING WHERE INDICATED; OTHERWISE,



WANT TO MAKE A BUNDLE?

Not to be a name dropper, but sure
as God made Yellow Transparent
apples (to me the finest apples in the
world) someone may make a fortune
by coming up with a small computer
system for small business and home
use . .. if he plays his cards right, Best
of all, nothing further has to be
invented to make this a reality ...
some of the pieces have only to be put
together.

Since a small black and white tele-
vision set retails for around $85, a
keyboard for $30, a microcomputer
chip for $20, a cassette recorder for
$20, how much could a small com-
puter system cost embodying these
elements? Oh, you'd need a display
generator for the TV, an interface for
the cassette, and some working
memory. I'll bet someone could put
such a contraption on the market for
under $1000 in six months ... and
the price would be down to half that
in six more ... and eventually down
to maybe $250 . or $125. The
prices go down a lot when chips come
available to handle each function ..
and eventually the whole works.

They‘re already starting to put
RAM memory on CPU chips . .. and
1/0 interfaces too. Add a small built-
in ROM operating system and a TV
display generator ... and the price
plummets for a complete small com-
puter system.

Do you want to wait for someone
else to get into the business or start
working on it yourself? Here's a way
for someone to invest some time and
money in a project which could be
worth millions in a couple of years.
MITS had about 15 people when they
entered the uP business . . . now look
at ‘em!

HAM COMPUTING

Most of us can think of a lot of
good things we might do if we had a
computer like keep track of
stations contacted along with some
details about them . .. maintaining an
index to ham magazine articles that
we might want to fook up ... deter-
mining Oscar intercept times and bear-
ings . .. running all the functions of a
repeater playing any of the
hundred or so popular computer
games ... getting into computer art
forms with a color television set . ..
experimenting with computer music
keeping track of repeater channels
and locations . .. Morse code conver-

sion ... RTTY operation ... things
like that.

But the next question is a tough
one . .. what hardware will it take to
get involved in my interest ... and,

even more difficult, what programs

. and where can | either get the
programs or get the training so | can
develop my own programs?

Frankly, we could use a lot of input
on both hard and software. Let's see
some articles on this showing
configurations of available gear which
will do ham and hobby jobs.

If we look at the Sphere equipment
we see that for most ham applications
we will need their “200°* system, their
“B’" package and BASIC on cassette.
This comes to $860 for the ““200,”
$205 for the extra 4K RAM memory
and character generator ROM of
package “B’* and $100 for BASIC on
a cassette ... total $1165 for the
hardware. Now, if you buy the BASIC
textbook by Albrecht ($4), you will
be ready to go with almost any
program you want, doing your own
programming. The DEC 101 Games in
BASIC ($7) will launch you into the
game biz. You will need a television
set for the display.

The Sphere system will give you the
computer, a character generator so
you can read out the input and output
of the system on a television set, a
keyboard for inputting, BASIC pro-
gramming language which takes about
5K of RAM memory, leaving about
3K for your use, and an 1/O for a
cassette recorder for use in entering
programs, storing programs for later
use, and storing data in long-term
memory. That's a fairly complete
small system.

If you want to go the MITS route
you’ll need an Altair 680 ($420), 12K
of RAM memory ($825), an 1/O port
to interface the 680 with a video
display terminal ($144), BASIC
language on cassette ($75), cassette
interface 1/0 port ($144), plus some
sort of video generator and keyboard
unit such as the Southwest Tech kit
which runs about $282 (and then you
have 1o build it . .. which is fun}. The
cost of this system would appear to
come to around $1890. If you want
to go the Altair 8800 route ... and
Ed Roberts points out in the Altair
Computernotes publication that the
8080 chip is substantially better in his
estimation than the 6800 chip . . . this
would increase the cost even more.

The Altair 8800 computer is $621,
expander boards are $93, a cooling
fan is $20, three 4K RAM boards are
$825, the cassette 1/Q is $174, the
television typewriter 1/O is $144 and
BASIC language on cassette is $75,
plus the $282 for the TVT kit comes
to $2234.

To do any work involving data you
want to keep on file you will need a
couple more cassette control systems
SO you can use one cassette for your
data base, a second for any update to
the data base, and a third for the

EDITORIAL

updated data base. This means two
more |/O interfaces and control
systems ... it also means a lot of
programming using BASIC. If you
want to keep a file of every station
you've contacted and be able to
quickly get the data on someone, this
is the system you’ll probably want.

The same system would work fine
for keeping track of magazine articles
you might want to reference, recipes
for the wife, addresses for a club, a
file on music in your record collec-
tion, a list of repeaters, etc.

These systems will be a little slow
in locating data in memory since they
will have to scan your cassette tape
for the data file wanted. It won't be
long before we have relatively inex-
pensive tape systems which can be
searched much faster ... and rela-
tively low cost floppy disk memory
systems are on the way. Disks don’t
hold much more than cassettes, but
they search very rapidly.

There are a lot more small com:
puter systems coming along, but |
haven‘t got much data on them as yet.
It is almost impossible to understand
some of the advertising literature in
this field and even talking with the
manufacturers can be frustrating, for
some of them are so busy designing
and turning out parts of their systems
that they haven’t given much thought
to what it will be used for . . . or what
problems the user may run into.

| would like to state that 73 is most
anxious to hear from any ham com-
puter hobbyists who have managed to
put small systems together and get
them to actually do something. Please
let us know what you are using and
how you programmed it. | would also
be delighted to hear from any manu-
facturer who can state just what hard-
ware and software is needed . .. and
how much it will cost ... to set up
some hobby systems such as outlined
above.

For instance, any of the small
systems being marketed are quite
capable of calculating the Oscar
acquisition times, but where can you
get the program for the calculation?
Unless it is in either machine language
for your particular chip or in BASIC,
you won’t be able to do much. And it
has to be in a BASIC that is com-
patible with the BASIC you‘ve got for
your computer, just to make matters a
little more complicated, for there are
BASICS and then there are BASICS
from Mini-BASIC on up through
Extended BASIC. Obviously we all
need to know a lot more about this
situation . . . and get some counsel on
where to get the programs we need for
Oscar, moonbounce times, etc.

Now is the day of the true pioneer
as far as microcomputers are con-

by Wayne Green W2NSD/1

cerned ... like sideband in the
mid-50s . .. like FM in 1969 . .. and
RTTY in the late 40s. We are a long
way from the appliance operator
phase of uP systems and these are the
days which separate the men from the
boys. Let me emphasize again that
having fun with computers does not
take super brains . . . it does not take
a whole lot of money . . . it does not
take education ... all it takes is
enthusiasm and persistence. And, if
you are young in spirit, there is a very
good chance that you can parlay your
knowledge into a very comfortable
living.

THE MAGIC OF
FRESH ORANGE JUICE

The other morning, as | was squeez-
ing oranges, | had a depressing
thought. | remembered a bit on a
recent Today show lauding the
wonders of Florida. It was a film
about the citrus industry there and
they mentioned that two thirds of the
Florida oranges are now processed
into frozen concentrate. How many
years since you have had fresh orange
juice for breakfast?

Once you get into fresh orange
juice you have a tough time gagging
down the frozen stuff or the
"fresh’’ juice in cartons. You have to
totally forget what orange juice tastes
like to accept frozen. An electric
juicer runs around $10 to $12.50
{Unity or Sears) and you can crank
out a glass in about a minute . . . you
don‘t thaw out a can of frozen much
quicker.

Just as we have all come to accept
the frozen juice alternative to do-it-
yourself juice, with a loss of sub-
stance, most of us hams have come to
accept our ham gear as either ready-
built or in kits {(paint by the num-
bers?). | have a strong feeling that the
computer revolution in amateur radio
will bring back a lot of the home
squeezed flavor to our hobby .. . for,
even if you work from an assembled
or kit computer, you are still only
about 25% of the way toward your
goal. This is one field where the
hardware is only the start and merely
opens the gates for self-expression and
creative fun via the programming you
will be doing.

| hope that the manufacturers of
computers won’t be angry at me for
letting the cat out of the bag, but the
fact is that getting your equipment
working is only a small part of the fun
and challenge. Oh, in time a lot of the
work will be done for you and will be
available on tape or something . ..
perhaps ROMs. At least, programs will
be available for ordinary uses of the
equipment ... you will still be on

Continued on page 95
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John A. Lehman WB8TUR
716 Hutchins #2
Ann Arbor MI 48103

Computer Languages--

Anyone who wants to
use a computer has to
have a way to communicate
with it. This article is a simple
introduction to some of the
languages which are used for
that purpose. It is intended
for rank beginners, so all of
the programmers, software
freaks and computer hot dogs
in the audience might as well
stop here. For anyone else,
I'm going to try to keep
everything in English (which
is not a computer language,
unfortunately) and avoid as
much computerese as
possible. So here goes.

One might start by asking,
‘““‘Why have computer
languages at all?”’ Back in the
dark ages 25 or 30 years ago
they didn’'t — the machines
were wired up to do a certain
thing and that's what they
did. But, somewhere along
the road, some bright fellow
realized that it would be
much more efficient if you
could feed the machine a
fairly long set of instructions
and let it follow them. This
also made for much greater
flexibility, since you could
give the machine different
sets of instructions. These
instructions are what a com-
puter language communi-
cates, and this article will go
over some of the more com-
mon ones, to wit: Assembler,
BASIC, FORTRAN, PL/I,
COBOL and a little bit about
some of the more specialized
ones. But first let's look a
little bit more at the nature

A 5

of the beast we’re dealing
with.

It is helpful to think of a
computer as a glorified elec-
tronic calculator. In fact,
some of the more modern
calculators really are com-
puters. But let’s look at the
average four function calcu-
lator. It has a display, which
is called an output device in
computerese, and it has a
keyboard, which is an input
device. To do anything with
it, you have to enter the
numbers through the key-
board and then enter what
you want done with them, be
it to add them or whatever.

Simplified

machine which get done
without your standing there
pushing all of the buttons
each time. But now we have
to get this set of instructions
inside the machine, and that
is where programming
languages come in. We need a
way to communicate the
instructions to the machine.

In the case of a calculator,
this isn't much of a problem.
The “Instruction Set” (list of
all of the instructions which
the machine is able to follow)
is hard-wired in, If you want
it to add, you push +. This is
obviously not too good an
idea for a large computer,
since the number of buttons

Machine language is the closest we can get
to what the machine actually speaks.

But suppose you want to do a
mortgage calculation — say,
figure out what your interest
payments and principal pay-
ments are going to be each
month for the life of the 20
year mortgage. This means
that you're going to have to
do a very repetitive calcula-
tion 240 times. It is to avoid
this sort of hassle that real
computers (and some fancy
calculators) have stored
program capacity — a stored
program being nothing but a
set of instructions inside the

gets pretty large. Besides, you
tend to run out of symbols,
which makes everything even
more confusing. So we need
some sort of language. The
simplest one is called
“machine language” and is
the closest we can get to what
the machine actually speaks.
However, as any of you who
have been following the
articles in 73 about gates and
such know, computers and
other digital machines run on
high and low levels of voltage.
Since this is rather hard to

see, we usually represent it
with ones and zeros, or on
and off lights. The whole
thing is like trying to com-
municate using RTTY but
doing it by ear instead of
with a TTY machine, which is
to say that it’s a royal pain.
Anyone who's into inter-
preting things like 01001101
01100001 and so forth can
really get off on it, but for
most of us there’s gotta be a
better way. Fortunately there
is. Incidentally, if you ever
get a microcomputer, those
switches and lights on the
front panel are used to com-
municate with the thing in
machine language.

The next sort of language
developed, and the one which
is most widely available for
microprocessors these days, is
the assembler. Each type of
computer has its own version;
what it is, in short, is machine
level logic but using
symbols and normal numbers
rather than ones and zilches.
Assembler is related to what
you do with a calculator — in
fact, any of you who own or
use HP calculators have been
using a version of assembler
language usually known as
Reverse Polish Notation. With
an assembler language, you
specify what number you
want, where you want it put
and what you want done with
it; for example (to use HP
assembler): “12, ENTER
|which puts it in the region
where the arithmetic is
done|, 2, x” multiplies 12
times 2 and comes up with



24. All assembler languages
work this way, although
many of them have dozens of
commands and hundreds of
locations where things can be
put or obtained. This sort of
computer language has a lot
of advantages. It's very
efficient not only where
memory is concerned, but
also with regard to execution
time. This means that it's
cheap to use. The assembler
(the program which translates
it into machine language)
doesn’'t take up much
memory either, which means
it can be used in a micropro-
cessor which doesn’t have
much memory (and memory
costs like the devil, even these
days). Using assembler, you
can also anticipate situations
where the machine might do
something unexpected, since
you're on the machine's
logical level. Of course, it's
got its problems too. It's hard
to learn, not easy to use well,
hard to debug (find errors)
and is “machine dependent,”
which means that each
machine has its own. To sum
it up, a lot of people don't
like to have to write:
“12, enter, 2, x.” They'd
rather write “A=12 x 2.” This

BAS!1C
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is what “high level” languages
let you do, along with all
sorts of other convenient
things. For this reason,
almost all programming these
days is done with one of the
various high level languages,
and the rest of this article will
be about some of the more
common of them.

First of all, a high level
language is a computer
language that is based on
some combination of English
and algebra. So, to write two
plus two you would usually
write “2+2.” To tell the
machine to print, you write
PRINT, WRITE or something
of that nature. The one thing
to watch out for is that,
although there are many
different ways of writing one
thing in English (and to a
certain extent in algebra), a
high level computer language
has a very narrowly defined
structure and vocabulary.
This means that the computer
equivalent of *“l ain't got
none” will be rejected. In
other words, you have to be
very careful when writing any
sort of program for a com-
puter, since errors (the com-
puterese term is glitches) get
caught faster than they would
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be by an old-fashioned high
school English teacher.
Continuing the compar-
ison with human languages,
there are lots of different
ones for computers, too. At
first each company developed
its own; now many of them
are standard and thus can be
used on any machine with
few, if any, changes — unlike
assembler languages. We still

have a lot of computer
languages, though. For
example, the last time |

checked the documentation,
there were something like 35
different high leve| languages
available for use with the
University of Michigan com-
puter system. The reason for
having so many is that each
language is designed to do
some particular thing well (in
jargon, they are problem
based rather than machine
based). This means that one
language is good for mathe-
matics (also called number-
crunching), one is good for
electronic circuit design,
another for library use, and
so forth. There are also a
couple of general purpose
languages — which happen to
be the most popular for
obvious reasons.
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It would be a pain to have
to spend a few weeks master-
ing a new computer language
every time you wanted to do
something different with a
computer not to mention
that you have to buy (or
write) a special translating
program (called a compiler)
for each one — and that can
get very expensive (much
more than the cost of the
computer itself). So let’s look
at some useful, fairly general
purpose languages.

BASIC, which stands for
‘‘Beginners’ All-purpose
Symbolic Instruction Code,”
was developed at Dartmouth
College a number of years
back. It was designed for
people who knew nothing
about computers but who
wanted to use them. Few
dyed-in-the-wool program-
mers care much for it, but
most non-programmers love
it. It’s based on algebra, and
the non-algebra parts of it are
in plain English. For example,
to enter two numbers into
the machine, multiply them,
divide one by the other and
print the results, you would
write:

1INA,B
2LETC=A*B
3LETD=A/B
4PRINT C, D

(* is the standard symbol
“times” on a computer}
This language has quite a
few advantages. It’s easy ta
learn, easy to use, and there
are lots of books around
which help people learn it.
Equally important, there are
lots of programs already
written and published in it
(these are called canned pro-
grams), and quite a few com-
puters can use it. In particu-
lar, Altair has two (going on
three) versions out at the
moment, and other micro-
computer manufacturers are
making noises about supply-
ing it or so | read. The
compiler (remember, that’s
the program which translates
the things you write into the
machine’s language) doesn’t
take up too much memory
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either, which means that
BASIC is suitable for small
computer systems where
memory is limited. A final
advantage is that BASIC is
fairly flexible — especially the
advanced systems. You can
do many if not most of the
same things with it as you
could do with FORTRAN or
PL/1, although the program-
ming effort might be greater.
It does have some disad-
vantages, though. BASIC has
no mnemonic variables. This
means that you have to
remember that A stands for
current, E for voltage and so
on. In a more advanced
language you could write
AMPS, EMF, etc. This isn’t so
bad if you're working with
standardized symbols, but
gets to be a disadvantage
when you try to remember
which was Accounts Payable
and which was Accounts
Receivable. Also, BASIC is
somewhat limited as to what
you can do with Input/
Output. This only makes a
difference if you are working
with a big system that gives
you lots of choices — it isn’t
of too much concern for a
home computer system or a
small business one. Finally,
BASIC is structured some-
what along the same lines as
FORTRAN, which is the
oldest computer language still
in use. This means that it
does a lot of things in harder
more roundabout ways than
some of the newer languages,
like PL/1. For example, its
‘“‘either-or” choice is rather
cumbersome to write. It's still
a great language to play
around with, though.
FORTRAN is probably
the best known of the various
computer languages, partly
because it’s one of the oldest.
The name stands for FOR-
mula TRANslation, and it
was developed by IBM back
in the early 1950s. It and the
B-Zero language developed by
Univac were the first high
level languages used. No one
uses B-Zero today (few have
even heard of it), but
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FORTRAN is probably the
most widely used computer
language in the United States.
Of course, the FORTRAN we
use now isn’t the same as the
FORTRAN introduced back
in 1957 — just as the English
we speak now isn't the same
language as the people in
England spoke back in 1066.
There have been three official

versions of FORTRAN:
FORTRAN (the original),
FORTRAN 1l and

FORTRAN V. Number three
got lost in the middle some-
where. Most computers these
days use FORTRAN 1V,
although there are some mini-
computers around that still
use FORTRAN 11, some of
these compilers might be
adaptable to microcomputer
use. Anyway, as you might
guess from the name of the
beast, FORTRAN is basically
a scientific computer
language; it was developed to
make it easier to solve mathe-
matical-type problems for
science and engineering. Over
the years the language has
expanded to the point where
it is usable as a general pur-
pose language, so it can do a

puter, the compiler (remem-
ber? the program which trans-
lates it into machine
language) takes up much
more memory than a BASIC
compiler, though much less
than one for most other high
level languages. One keeps
hearing hints that one of
these days someone may
develop a version which is
usable on a microcomputer,
but | haven’t seen any
announcements yet.

While FORTRAN was
developed for scientific use,
COBOL was developed for
business use. [t’s the language
used by the U.S. government
for a lot of their stuff, so it’s
got a pretty wide circulation.
Needless to say, many
businesses use it, too. From
the little work I've done with
it myself, it seems that you
spend most of your time
defining what your printout
is going to look like and what
the information which you
feed into the thing is going to
look like (the jargon for this
is format definition). It also
takes lots more merhory than
one would probably want to
pay for in a microcomputer —

BASIC . ..

was designed for people who

know nothing about computers, but who

want to use them.

lot more than simply crunch
numbers. Moreover, since it’s
such a popular language,
there are who-knows-how-
many programs written (and
sometimes published) in it,
which makes it much easier
to solve a given problem
(since you can frequently just
type in a canned program).
The same structural problems
encountered in BASIC are
part of FORTRAN, but these
have already been covered.
Perhaps more important for
anyone who wanted to use
FORTRAN on a microcom-

unless he wanted to do sub-
contracting for the govern-
ment.

Up until the early 1960s,
most computers were either
scientific- or business-
oriented, and a machine
which was designed for one
didn’t usually work too well
for the other. Then IBM
started making their general
purpose machines, and most
other people followed suit.
At about the same time,
people started to worry about
a general purpose computer
language. A number were

developed, of which my
favorite (just for the name) is
MAD (Michigan Algorithmic
Decoder) which was brought
to us by the folks at the
University of Michigan Com-
puting Center. Then I1BM got
into the act, and, lo and
behold, out popped PL/1
(Programming Language
One). The best description
that | can think of is that it
was designed to out-fortran
FORTRAN and to out-cobol
COBOL all at the same time.
It does a pretty good job of
it, too. I'm always amazed at
all of the nice things you can
do with PL/1; to use the
computerese phrase, it has
more bells and whistles (extra
options) than you can shake a
stick at. Unfortunately, it
also uses more memory than
you can shake a stick at,
which makes it too expensive
for microcomputer use (or
even timesharing use if you
have to watch your costs).
But never fear, one of these
days we may be seeing a
scaled down version of PL/1
(called PL/M) which keeps a
lot of the nice features
without taking up more
memory than most of us
mere taxpayers can afford.
To give an example of the
sort of nice thing the
language can do (among
others), it lets you write a
simple either/or statement (if
this is true, do one thing;
otherwise do this other
thing), whereas to do that in
most other languages you
have to play hopscotch with
the line numbers. In short,
PL/1 is a great language, and
if a cheap compiler ever
comes out, | hope | own the
microcomputer it's written
for!

Another new language,
again by IBM, is APL. 1 will
confess here and now that
I've never used it, so what |
say is taken from what people
who have used it have told
me. This is a very powerful
language; it can do in one line
what most other languages
require five or more to do. It



is not yet widely used; unless
'm mistaken (which is quite
possible) IBM is the only
company which makes com-
pilers for it. 1t /s, however,
designed for the sort of sit-
down-at-your-computer use
that most hobby users
probably have in mind. And
good news! It’s available for a
microcomputer. The bad
news is that said machine is

the IBM 5100 and it runs
about 10k — and those are
kilobucks, not kilobytes.

Anyway, the scuttlebutt has
it that APL is one of the
languages to watch, so keep
your eyes peeled.

| mentioned a while back
that, in addition to the
general purpose languages |'ve
discussed so far, there are
quite a few special purpose
ones. For a hobby user (or
would-be user) these aren’t
too important, but just to be
more or less complete 1'll
mention a few which are
good with which to impress
people (besides being good to

know about if you tend to be
around computer hot dogs
who like to talk about such
things). There is RPG, which
is a Report Generating
language, and therefore much
used for business and that
sort of computing. Then
there are several languages
used to write simulations. (A
simulation is like a computer

SPITBOL and so forth.
Finally, there is at ieast one
language used to design elec-
tronic circuits unfortun-
ately all my electrical engi-
neering friends seem to be
able to tell me is that it exists
and Professor Zilch men-
tioned it.

As a brief review, one
needs some sort of language

FORTRAN

. does things in harder

more roundabout ways than some of the
newer languages, like PL/1.

game except people take it
seriously. Come to think of
it, | know a couple of people
who take the Star Trek game
seriously, but we’'ll ignore
that.) These languages are
things like GASP, GPSS and
so forth. There are a fair
number of languages used for
crunching words instead of
numbers SNOBOL,

to give a computer instruc-
tions. You can operate on the
machine’s level (called
machine language) and feed it
ones and zeros. Or, you can
stay on the machine’s logical
level but use decimal numbers
and abbreviated commands.
This is called an assembler
fanguage, and requires a
separate program for transla-

tion into machine language.
Finally, you can use a com-
bination of human logic and
normal words and symbols,
which is called a high level
language. This requires a pro-
gram to translate it into
machine language again, and
such a program is called a
compiler. The principal
advantages of high level
languages are that they are
easy to learn, easy to use, and
are the same for any machine.
They are not nearly so effi-
cient as assembler language
from the computer’s point of
view, but they are much more
efficient from our point of
view and that's usually
what counts. @
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calibrator, noise limiter

540 kHz to 54 MHz. Selectivity down to 200 Hz. Xtal
double conversion. The perfect
SWL receiver. A great 2nd receiver for the shack. A very
limited quantity completely overhauled and guaranteed . ..
HURRY ! HURRY ! Only $300.00.

ANCOM

ELECTRONIC CORP.

SP 600 — Still the great all time general coverage receiver.

ANCOM maintains an extensive inventory of military and commercial equipment and
publications. We continuously research methods of utilizing surplus military equipment.
Write or call stating your requirements.

5521 Cleon Avenue, No. Hollywood, Ca. 91601
213-769-5518
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from page 8

you KNOW you have the signal right
on the nose.

I'm playing around with a phase
shift TTY converter which seems to
promise great things. | wonder if you
would have any interest? (Qf course
... Wayne.)

New subject: mini-computers
(micro if the shoe fits). | think one of
the great problems facing the would-
be computer hobbyists is that the
manufacturers, in their ads and more
amazingly in their literature, seem to
be quite reluctant about two things:
one, a simple block diagram showing
the necessary basic cards/modules and
how they plug together; and two, a
simple format of how a program on
their machine looks and what the
owner has to do to make the thing
work. Hiding these things, either on
purpose or by oversight, may prevent
many would-be’s from getting into the
act.

| have been fooling around with
systems analysis and programing com-
puters for quite a few moons now,
particularly as they relate to commun-
ications services and facilities, and it
seems to me that the manufacturers
are missing a good selling tool by not
explaining, in English, what’s going to
happen when he does this and that.
None of the literature that | have
received (and |‘ve got them all) from
any of the manufacturers has given
me the slightest clue as to what to
expect or indeed what to buy to do
such-and-such.

Eugene F. Locke W2SKK
Sea Cliff NY

UPKEEPING

| think you’ve got the best maga-

zine in ham radio — and hobby

electronics in general too, since £/
went out. Keep up the good work.

Eric Williams

Scotts Valley CA

FAR OUT

| almost had a heart attack today
{and I'm only 19). | received my
March issue of 73/ None of the other
ham magazines has gotten here that
quick ... FAR OUT!!! Keep up the
interesting articles. | hope sometime
in the future | see articles on building
ATV stations and more on micropro-
cessors (1I'm getting interested and can

use some info).
Bob Billson WA2TXY/AA2TXY
Westfield NJ
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thet you print ev

SNOBBISH?

| guess you talked me into becom-
ing an amateur. |’ve been reading 73
for a couple of months now and |
finally decided to take the steps
necessary to acquire my ticket. En-
closed is $13.95 for a full set of the
code tapes. As an amateur, you have a
refreshing outlook on the CBer and
his or her potential as an amateur
recruit. This, in addition to the fine
articles in the magazine, is the reason
why you got my twenty bucks fora 3
year subscription to 73.
| have been servicing citizens band
and amateur gear for a couple of years
now, and the snobbish outlook of
amateurs has kept me out of amateur
radio until now. There must be more
amateurs in this country with your
outlook on the CBer, and | have
decided to take the time to find some
of them.
Thanks for the fine magazine.
Michael L. Aber
Vallejo CA

ILL WINDS

| recently subscribed to your maga-
zine as a result of again becoming
interested in ham radio. Although |
have been active in years past (for
merly WBLST, KR60X and SA2TY),
| have not been active since my last
license expired in 1963.

| just received the March issue and
as | was scanning through it, the
article, “‘Inherit the Wind,”” came to
my attention

The first time | read the author’s
instructions for building the anemo-
meter, particularly his logic used in
calculating the 2.80" radius for
locating the 1/8 hole in the disk
assembly, | couldn’t believe that | was
interpreting his logic correctly. After
reading it a second time, | concluded
that he either goofed in his line of
reasoning or he is trying to test for
reader response.

He indicates that the 1/8” hole
should be drilled in the disk at a
distance of 2.8 from the center. The
only purpose for the hole, as | see it,
is to allow a pulse of light to reach the
photoelectric device once per revolu-
tion of the disk, and this can be done
whether the hole is 2.8"” or 2.8 feet
{or 100 feet) from ‘the center, as long
as the photoelectric device is aligned
at the same distance to match the hole
when it comes around.

In order to receive one pulse of
light per second per mph of wind
velocity, it will be necessary to space
the cups on the anemometer cup

assembly properly from the center of
rotation so that the circumference
corresponds to the distance that the
wind molecules travel in one second at
one mph {assuming 100 percent effi-
ciency), and | will accept his galcula-
tion of 2.80" for this radius.

Although | haven't built this
anemometer, it seems that 2.80"
might be a little short to obtain good
efficiency. | would suggest therefore,
that the radius figure be doubled or

tripled to overcome this possible
drawback.
Doubling or tripling the radius

would of course reduce the revolu
tions per second by 1/2 or 1/3 respec
tively. This could be offset by drilling
2 holes or 3 holes, respectively,
equally spaced around the disk at
whatever radius the builder declded
was most desirable. This would still
allow the photoelectric device to see
one pulse per second per mph of wind
velocity.
Gene W. Creighton
Findlay OH

FOREVER GRATEFUL

| am a tolerant ham wife. | don‘t
make plans for Sundays when there
are hamfests. ) don’t complain when |
am “widowed’ on contest weekends.
| have accompanied my husband to
several conventions when nobody else
could go. | read 73 (at least the
Letters” section - | understand
that!!). | even put up with being
called an XYL when I'm not really
sure whether the X means I'm no
longer young or no longer a lady! But
now | have a request of all of the
hams, and as it probably is not unique
with me, | feel it bears voicing.

OM, when you come to eyeball
with my husband or to work on
equipment, please leave your toddlers
at home. | will carry coffee or beer to
the shack. | will hold wires while you
solder. But please, please dont ask me
to babysit. If | weren’t at home, you
would be responsible for your child’s
welfare. You know how impervious
you are to your surroundings when
you get involved in a project. Would
you want your child loose in your
shack at such a time? | know your
wife deserves a break, but not at my
expense. So | promise you, | won't let
my husband bring our child to your
house if you don’t bring yours to my
house. Give your wife her break some
other time, and | will be forever
grateful.

The X-babysitter
{Name and address submitted)

ADS TOO, DREAMS (?)

Mahalo, keep up the good work. |
look for the 73 for days before it
arrives, and it disturbs my sleeping
habits until | read it cover to cover
(ads too, dreams).

Everett W. Curry, Jr.
K6VGL/KH6
Honolulu HI

THE METRIC SCOOP

Why don’t you scoop QST by being

the first to go the metric paper size?
Eventually, why not now?

Ken Lewis WA4QHZ

Albany GA

Excellent idea! Behold . .. 73 Maga
zine, the first of the 21 x 27.5 cm
magazines! — Wayne.

EERIE

Thank you for the special surplus
section in your March issue. To a
“surplus hound’”” like me it was
interesting reading. Keep it up!

J. K. Bach; who wrote the article
titled, ‘‘Adventure,” might be
interested in some information con-
cerning the calculator he bought. He
has a Lloyds AccumathR 60. 1t sold
for about $60 to $85 new and was
discontinued two years ago. The unit
was built by North American Rock-
welb (this is where | came in contact
with it) and probably assembled in
Mexico. Readers who have this calcu-
lator might be able to obtain replace-
ment parts by writing Lloyds’ service
department located in Compton, Cali-
fornia. | must say it is an eerie feeling
to read about a product you have
worked with since its design stages
described by someone with pinpoint
accuracy who doesn‘t know what he
has!f!

Gary McClellan
Project Engineer
Gary Electronics Co.
La Habra CA

WORTH A TRY

The following is a little tip that I've
“re-invented’’ and which might be of
some interest to your readers. At first
| was somewhat puzzied by the
occasional “‘zeroing” of my digital
LED wristwatch for no apparent
reason. | thought about intermittent
internal connections (ugh), strong rf
fields, etc., but then finally narrowed
it down to simply a static charge
build-up on the red plastic faceplate
of the watch itself. Going back
through my memory bank, | remem-
bered the sure-fire cure for static
build-up on plastic meter faces used
by hams all over for the last dozen or
so years and my problem was solved.
In case you’ve forgotten, the cure
involves merely placing a couple of
drops of liquid detergent (lvory in my
case} on the faceplate, spreading it
around with a finger-tip, letting it
stand for a minute or ‘so, and finally
wiping the bulk of the detergent off.
A thin film of detergent seems to
remain behind to protect against
further build-up for some time, but it
is a good idea to re-coat the faceplate
every couple of weeks, especially
during the cold, dry winter months.
No one can guarantee that this pro-



cedure will work for all digital
watches, but it certainly is worth a try
before packing it off to the manufac-
turer for repair.

David F. Miller K9POX

CREDIT LIMARC

At a hobby exposition on Sunday
afternoon, January 25th, sponsored
by the Plainedge Public Library in
Massapequa, N.Y., members of the
LIMARC ATV technical group gave
an on-the-air demonstration of ama-
teur television two-way transmission
between W2WLS/2 and W2NiP. Ama-
teur color TV transmissions were also
demonstrated as was a complete solid
state ATV transmitter developed by
W2TRP. Other participating AT Vers
were WA2APJ, W2ZUC, WA2FHF
and W2KPQ.

Also shown were exhibits of slow
scan TV, repeater operation, and an
exhibit of a precision radio controlled
boat built by WB2AQM.

K2QPF, emergency coordinator for
the town of Oyster Bay, demonstrated
traffic handling during the simulated
emergency test on this date. Other
groups who joined in with exhibits
were the Wantagh Radio Club, the
Farmingdale Radio Club and the Long
Island DX Association represented by
WA2BVU and W2AWK. Amateur
radio in the scouting movement was

ably handled by WB2YYV. Outside
the library a mobile van containing an
""Oscar’’ satellite terminal was manned
and demonstrated by K2REC and
WB2AMX.

The show was very well attended
by many people who were drawn in
by newspaper, cable TV and word of
mouth advertising over local repeaters.

K2LIO, LIMARC president, and
WA2WKV, who organized the event
for LIMARC, feel that cooperative
effort by many radio groups such as
this can bring much positive interest
and credit to the amateur radio image.

Ed Piller W2KPQ
LIMARC

THE WHITE HOUSE?

Just a short note to compliment
you on the mag. Arrival of 73 is the
high point of my month. Unlike all
other mags, every article in 73 is
usually of interest to me rather than
just 5 pages or so out of 150 pages. |
am fairly knowledgeable in the field
but | can’t make heads or tails out of
most of the stuff in QST and the
others. Too bad Hotline went west
HR Report is really playing it up big
in their ads.

It sounds like the gang at 73 really
swings. You talk about things up there
a lot and it has aroused the curiosity
of myself and probably lots of others.

Ed Piller W2KPQ, LIMARC ATV Chairman, discussing ATV details with Leo

Staschover, president of North Hills

Electronics Corp. WA2FHF s in

foreground left and WB2DJK is in background right.

Jay Rosenzweig WA2APJ, LIMARC vice president, demonstrates live ATV link,

How about a piece in 73 with pictures
of the gang, pix of the 73 bldg,
antennas, rigs, surrounding country:
side, etc? We all would be very
interested in this — sort of like a tour
of the White House or something.

Well — thanx for the consideration.
Maybe one man’s opinion might be
worth something. Really enjoy 73 —
Star Trek communicators and all that.

Steve Uhrig WA3SWS
Columbia MD

UNLOCKING PLL'S

| wish to bring to the attention of
Dr. Thomas A. Reilly and Calvin
McCarthy, and any interested readers,
that the book Phase Locked Loop
Systems, published by Motorola and
reviewed in the Nov/Dec 1975 issue of
73 under the heading “'For Your Eyes
Only,” is no longer available.

{mmediately after reading the
review | sent off a check to Motorola
for a copy of this book. | was ex-
tremely disappointed today to have it
returned with a note that it is no
longer available. For some time now |
have been trying to obtain a book
dealing with PLLs, but so far without
success. If there are any readers/hams
out there who may have a copy of this
book and are prepared to part with it,
please let me know for how much and
I will remit the necessary amount. |

would also appreciate knowing of any
other publications dealing with PLLs
that may be available.

Finally, let me compliment WOACR
on his really great scope article titled
"Eves for Your Shack’’ in the same
issue. It was really quite an achieve
ment and a number of friends in this
part of the world are considering
duplicating it either in part or in its
entirety.

John C. Webster VP2DN
62, Mitner Hall
University of the W.I.
St. Augustine

Trinidad W.I.

SEA W

| thought |’d drop you another line
on the status of CW in the U.S. Army.
Just last year, the required level of
proficiency for all CW radio operators
{except for high speed intercept oper-
ators) dropped from 15 wpm to 10
wpm. It looks like in this day of
microwave, troposcatter, and satellite
communications, the need for HF
communications (which is about the
only place CW has a real advantage) is
diminishing rapidly.

In contrast, my unit (Special
Forces, or the “Green Berets'"), who
use HF almost exclusively, has upped

Continued on page 100

Phil Bettan K2LIO, LIMARC president, and George Gluck WA2WKYV,
LIMARC exhibit chairman. LIMARC ATV poster in background.

5

Scoutmaster Larry Weil WB2Y YV mans the “Ham Radio in Scouting” exhibit

at the LIMARC showing.
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TELEVISION
| PICTURE
! TUBES

DON'T JUNK THAT TELEVISION SET. ASE manu-
factures the world’s most complete line of television
picture tubes. No other company offers:

o Over 1700 types of television picture tubes.

o Most types immediate delivery.

e Transpartation in the Midwest — paid, % transporta-
tion paid in other states.

e Tubes for Old or New Madels.

e Complete line of both black & white and color.

@ Full 2 year factary warranty.

e Lowest prices anywhere,

e Finest quality.

Write today for more information.
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Uniservo

FIRST COME FIRST SERVE!

Computer tapes — $2.00 ea.

Interfiling reproducing punch — $.10 per Ib.

Key punches — $.25 per Ib.

Electronic counting sorter — $.10 per Ib.

600 line per minute high speed printer — $.50 per b,

Write for detailed list and prices to:

HIGH SPEED Printer

Due to updating our computer installation we are offering a majority of our Univac computer systems at
unbelievable prices. Manuals furnished. Many items offered by the pound. Most equipment taken out of service in
working condition.

TALSHE

Allied Sales & Engineering, Inc.

Dept. 25 Pimento IN 47866
Telephone 812-495-6555

]
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John Arnold W5CUD
RFD 4, Box 52-A
Tyler TX 75701

Dick Whipple
305 Clemson Drive
Tyler TX 75701

and

A Very Cheap 1/O--the Model I5

Conlrary to the opinion
expressed often in com-
puter hobbyist publications,
Baudot is not dead! It is alive
and well, especially in Tyler,
Texas! Frankly, | am glad |
learned vyears ago not to
believe everything | find in
print. If | had, my Model 15
Teletype® would not be
speaking BASIC today. |
want to make it clear at the
outset that this article is not
intended to foster a Baudot/
ASCII split among computer
hobbyists. Nor is it written to
argue the relative merits of
one system over the other. |
wish simply to demonstrate
that a Baudot machine can be
made an effective and useful
hard copy peripheral in a
hobby computer system.
Permit me to digress a
moment from the main sub-
ject — Baudot — to comment
in a more general way on
these people we call
“hobbyists.””  Although they

come in many different
varieties depending on
interest and ability, there

seems 1o be a common thread
running between them: the
need to be creative with their
hands, heads, or both. For
instance, there can be no
greater pleasure for an elec-
tronic hobbyist than to sit
back and watch his junk box
creation perform like its
‘“store bought' counterpart.
At that moment he feels a
sense of accomplishment
unobtainable in many other
pursuits of life. This ‘“make
do with what you have”
philosophy is a reflection of
the spirit that has brought

man to his stately position
among the world’s lesser
creatures. The hobbyist has
the opportunity to foster this
spirit each time he digs into
his junk box for a new
project. Unless you think |
am only talking about an
electronic junk box, let me
remind you that a 16K word
memory filled with NOPs is
in a sense a junk box as well!

What does all this philoso-
phical wandering have to do
with Baudot? Simply this:
There are people who say
Baudot is obsolete and Tele-
types that speak it are junk.
Now, can’t you see the eyes
of some hobbyist light up
when the word “junk” is
mentioned? The very word
carries with it a challenge he
cannot resist. Oul to the
storeroom he goes to retrieve
his old Model 15. The re-
newing of the hobbyist spirit
has begun! There he goes . ..
Watch him . Next stop
Baudot BASIC!

About six months ago, a
friend and | were taking just
such a challenge. We have
made quite a lot of progress
since then. In our present
state of excitement we want
to share some of the know-

ledge gained and lessons
TELETYPE

SPEED 1" 10

60 wpm 0 1

65 wpm 0 1

75 wpm 0 1

100 wpm 1 0

RTTY Handbook (Tab
will encourage some ‘“junk Books). Learn the theory of
box digging” by readers of teleprinter operation and
73. become familiar with the
different machines available.

Next, begin your search
for a machine. This will
probably require some foot-
work and a little time. If you
live close to a large city start

learned. We hope our success

Getting Started

The best place to begin is
in the pages of a book on
Baudot Teletypes. One good
choice is Wayne Green's

ADJUST FOR 60ma
x20008
0w

+120 vOC
KEYBOARD

PRINTER MAGNETS

6OmA
.

“LOCAL-LINE SWITCH

NON SHORTING TYPE
TTLLEVEL SHOWN 1S LOCAL POSITION
DRIVE “a’ o
O TO3VOLTS

—we

0 -
| TELETYPE A

Fig. 2. Computer interface for software 1/O. Labels reflect
Altair 8800 bus. Points A and B refer to Fig. . All ICs are
7400 series — low power except 740/.

PRESET COUNT

9 8 7 6 5 4 3 2 1 0

O = =2 o
- - O -
- o 0o o
O = 0 =
o - o o
- 0 = ©
o = = o
o = o =
- O ab aa
o oo o

Table |. Baud rate set up for Baudot Teletypes on Altair 8800 serial 1/O boards.
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by looking in the vyellow
pages under junk dealers and
electronic surplus houses.
Make a few phone calls, ask
questions, and follow leads.
There are mail order com-
panies that have teleprinter

LABEL OCTAL

ADDRESS
INPUT Low: 000
001
002
LOOP1 003
004

005

006

007

010

on

012

013

014

015

LOOP2 016
017

020

021

022

023

024

025

026

027

030

031

032

033

034

035

036

037

040

o

OUTPUT 042
043

044

045

046

047

050

051

052

0s3

054

055

LOOP3 056
057

060

061

062

063

064

065

066

067

070

on

072

073

074

075

076

077

100

101

102

103

104

105

106

107

TMOUT 110
m

LOOP4 112

113
114
115
116
17
120
21
122

equipment. Check the back
pages and classified ads of
amateur and computer
hobbyist magazines. Write a
few inquiries and get quota-
tions — ask for the specific

touch with local radio ama-
teurs and see if they can help.
Hams generally have a good
attitude toward hobbyists of
other persuasions and go out
of their way to help. You

machine you want. Get in  might find a ham with a spare

OCTAL MNEMODNIC COMMENTS

CODE

001 LXi B ZERO C:COUNT IN B

000

005

333 IN LOOK FOR START PULSE

376

037 RAR

332 JPC JUMP BACK IF NO START

003 LOOP1{L}

000 LOOP1(H}

026 MUI D SET FOR 1% TIME UNITS

030

315 CAL CALL TIME OUT ROUTINE

110 TMOUT(L}

000 TMOUT({H)

333 IN COLLECT 5S DATA PULSESINTO C

376

037 RAR

m MOV A, C

037 RAR

17 MOV C, A SAVE A

026 MUI O SET FOR 1 TIME UNIT

020

315 CAL CALL TIME OUT ROUTINE

110 TMOUT(L}

000 TMOUT(H)

005 OCR B CHECK COUNT

302 JNZ JUMP BACK IF NOT FINISHED

016 LOOP2(L)

000 LOOP2(H)

m MOV A, C RETRIEVE A

017 RRC ADJUST A TO PLACE BAUDOT IN

017 RRC LOWER S BITS

017 RRC

mn RET END INPUT ROUTINE

006 MUI B COUNTINB

005

007 RLC

17 MOV C, A SAVE A

227 sus A CLEAR A

323 ouT OUTPUT START PULSE

376

026 MUI O SET FOR 1 TIME UNIT

020

315 CAL CALL TIME OUT ROUTINE

110 TMOUTI(L)

000 TMOUT(H}

”n MOV A, C

017 RRC

17 MOV C, A

346 ANI MASK OFF ALL BUT ¢ BIT

001

323 ouT OUTPUT DATA PULSES -5 IN ALL

376

026 MUI O SET FOR 1 TIME UNIT

020

315 CAL CALL TIME OUT ROUTINE

110 TMOUT{L)

000 TMOUT({H)

005 OCRB CHECK COUNT

302 INZ JUMP BACK IF NOT FINISHED

056 LOOP3{L)

000 LOOP3({H)

076 MUIL A

on

323 ouT OUTPUT STOP PULSE

376

026 MUI O SET FOR 1% TIME UNITS

030

315 CAL CALL TIME OUT ROUTINE

110 TMOUTI(L)

000 TMOUTI(H)

mn RET

076 MUl A ADJUST TIME DELAY

XXX 170g for 60 wpm; 135 for 75 wpm

075 ORC A (MITS STATIC MEMORY TESTED
VALUES)

302 JINZ JUMP BACK IF NOT FINISHED

12 LOOP4{L}

000 LOOP4(H)

025 OCRD

302 JINZ JUMP BACK IF NOT FINISHED

110 TMOUTI(L)

000 TMOUT(H)

mn RET

Fig. 2(a). Serial I/O: Software technique for Fig. 2.

4

Teletype that he would be
willing to loan out until you
can get your own.

Give Western Union and
Bell Telephone a call. If you
can get through to the right
people you may have a
chance of getting a free
machine. | have heard of this
approach vyielding success
more than once. In these
inquiries be sure to emphasize
the “hobby’ nature of your
interest! Above all don’t get
disappointed and give up too
soon. There are thousands of
these machines out there
probably one with your name
on it!

The Care and Feeding of a
Model 15 (or Similar)

As the owner of a Baudot
Teletype you should take
some pride in your new
possession. Over the years the
Mode! 15 Teletype has gained
an excellent reputation
among people who appreciate
well-engineered mechanical
devices. Most of its moving
parts are made of case-
hardened steel. When a part
does wear there is generally
an adjustment somewhere to
take up the slack. If you can
find a maintenance manual,
get it and use it. Your efforts
will pay off in many years of
reliable service. | have often
heard Model 15 owners say
not to worry with cleaning
the working parts the
worse it looks the smoother it
operates. A friend has a
Model 15 with several more
layers of dirt and grease than
mine, Not only does his key-
board have a lighter touch
but his printer is several
decibels quieter! Remember
to keep machine oil in the
cups and on the clutch felts.
With reasonable care your
machine should serve you
well for years to come.

The Interfacing Problem: At
the Teletype End

Normally the Teletype will
have two connecting cables:
one for send (the keyboard)
and the other for receive
(printer magnet). For testing



purposes the two can be
series-connected with a power
supply and current limiting
resistor. Connected in this
way the machine will type to
itself. Teletype users call this
“local loop'" operation. For
computer use the send and
receive cables must be con-
nected separately. Fig. |
shows a transistorized switch-
ing circuit that provides the
necessary TTL level signals
for a computer interface.

The following notes refer
to Fig. 1:
1. The use of a high voltage
supply (100 to 120 volts) is
recommended since it pro-
vides the simplest and most
reliable operation. Of course,
the driver transistor must be a
high voltage type similar to
the one shown.
2. Make certain that the
local-line switch is a non-
shorting (break-before-make)
type. 120 volts is not a TTL
level! A telephone type lever
switch is ideal.
3. The printer magnets
(usually there are two
mounted side by side) can be
connected in series or
parallel. The circuit shown
assumes a parallel connection.
Adjust the slide on the power

resistor for 60 mA in the
magnel circuit.
4. Notice that in the local

position the keyboard con-
tacts are switching the full 60
mA at 120 volts. The contact
arcing seems to do wonders
for cleaning up noise
problems in the keyboard. In
the line position, the key-
board is switching to ground
and the printer will accept
TTL logic levels.

5. Make absolutely certain
that the Teletype and all
computer circuits share a
good ground system. In fact,
connect the Teletype chassis
to the computer ground with
a separate heavy wire. We
have experienced ac tran-
sients on interface lines when
the ground connection on the
Teletype was inadvertently
broken. On one occasion we
lost some TTL in our Altair
during such an occurrence.

LDWER CASE 5 LEVEL
003
031
016
o
001
015
032
024
006
013
017
022
034
014
030
026
027
012
005
020
007
036
023
035
025
021
010
002
004
000
033
037

%;2N<x§<cqmrovozgrxh—IOmmoom>

BLNK
FGS
LTR

The Interfacing Problem: At
the Computer End

There are several schemes
available to perform the serial
input/output function at the
computer. A UART (Uni-
versal Asynchronous Receiver
Transmitter) is readily
adaptable to five level Baudot
code. The UART represents a
hardware solution to the
problem. The serial/parailel
conversion can also be
handled by computer soft-
ware. This simplifies the hard-
ware requirement but ties up
the CPU during input/output
operation. The circuit in Fig.
2 and the accompanying soft-
ware listing will illustrate this
latter technique as applied in
an Altair 8800 system.

Although the software 1/O
system is probably not a good
long-term solution to your
/O needs, it does offer a
quick and simple approach to
getting your Teletype on-line.
Fig. 2 is very similar to the
interface circuitry necessary
for a cassette interface of the
Suding type. If you later
change your 1/O to a UART

6 LEVEL UPPER CASE
003
031
016
01
001
015
032
024
006
013
017
022
034
014
030
026
027
012
005
020
007
036 ;
023 2

035 /

025 6

021 9

010 CR
002 LF
004 SP
000
033
037

LR m W

~— o~
[

Th =0 W

N

Table 2. Baudot-octal conversion.

type, you can use this circuit
to build up a cassetle inter-
face.
To check out the software
1/O, make the following test:
I. At a memory location
above the 1/O routines, load a
main program similar to:
LX) SP, LOOP + 10
CALL INPUT

CALL OUTPUT
JMP LOOP

2. EXAMINE the starting
location of the main program
and begin execution.

3. The printer should now
echo keyboard entries.

In our Altair 8800 system
we have used several home
brew 1/O interfaces with
success. Our original circuit
followed in design the ‘‘Basic
Stunt Box” on page 299 of
RTTY Handbook. This
circuit was modified and
improved through several
generations. Most recently we
have used a MITS SIOC inter-
face board with a few simple
modifications (see below).
The MITS board is UART-
based, with a software con-
trolled interrupt scheme we

LOOP

5 LEVEL 6 LEVEL
003 043
o on
016 056
011 051
0ot 041
015 055
032 072
024 064
006 046
013 053
017 057
022 062
034 074
014 054
030 070
026 066
027 067
012 052
005 045
020 060
007 047
036 076
023 063
035 075
025 065
021 061
010 050
002 042
004 044
000 040
033 073
037 077

have found very useful.

Processor Technology’s board
is currently being used by
Frank Corlett WASBNK with
his Altair 8800 and a Model
28. After a great deal of
experimenting, we have little
doubt that a UART-based 1/O
interface is best.

The MITS SIOC board was
originaily intended for use

I3V

(L1
<} POINT “8° OF CIRCUIT 1
#F S ar0
I NOT CONNECTED
{ 19v

390 NOT CONNECTED

A2
¢
27K

SN 6

— POINT “a" OF CIRCUIT 1

s
ALTAIR GROUND TELETYPE
GROUND

Fig. 3. Teletype drive circuils
for MITS SI0OC interface with
modification for connection
to a Model |5 Teletype.
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with a Model 33 Teletype. To
use it with a Model 15 or
similar machine, make the
modifications shown in Fig,
8:

In preparing the MITS
board, the number of stop
bits must be selected. The
five level Baudot code con-
sists of a start, stop and five
coded data pulses. The start
and data pulses are 22 ms
each (60 word per minute
machines) while the stop is
31 ms, about 1% times the
others. Theoretically, the
stop pulse generated by the
serial 1/O circuit should be
1% times the length of the
start and data pulses. The
MITS SIOC board has pro-
vision for 1 or 2 stop pulses
only. Our experience has
shown that both choices
work satisfactorily. One stop
pulse types a little faster than
normal, 2 stop pulses a little
slower. We have used the 1
stop bit set up for some time
without any problems. A
UART s available that pro-

vides the correct 1% stop bits
but we don’t believe you
need to be too concerned
about getting one.

As you implement a
Baudot system, knowledge of

the Baud rate will be re-
quired. For instance, the
MITS serial board instruc-

tions do not provide directly
the Baud rate hookup for a
60 wpm Baudot machine.
After a little head scratching
we were able to figure out the
circuit connections. For those
contemplating a MITS
board, Table 1 gives the
necessary data for strapping
the Baud rate counters. If
you purchase some other 1/O
board, be sure to ask the
manufacturer for details on
setting the Baud rate for your
Baudot machine. By the way,
not all Baudot machines are
60 wpm. Some are 65 and 75
wpm. Gear sets are available
from surplus dealers to
change speeds. Model 15s
work well at 75 wpm. Model
28s are 100 wpm standard.

How Does Baudot Look in
the Computer?

The answer to this
question depends upon the
configuration of the interface
system. Consider, for
instance, a typical keyboard
entry to the CPU accumu-
lator. The normally closed
keyboard contacts can
produce a logic O or a logic 1
depending on the number of
inversions that take place in
the 1/O interface. In addition,
the interface circuit will
determine the location and
order of the five level code in
the eight bit accumulator. As
an example, consider the
letter T as it might finally
appear in the accumulator:

[T]* 020 001 017 036

These examples assume the
lower five bits of the accumu-

*This bracket set will be used to
mean the octal value of a five
level Baudot character.

lator are used. A choice must
be made from this group if
standardization is to be
achieved. After consulting a
few sources, 020 appeared
the best representation. The
MITS and Processor Tech-
nology boards produce this
representation. Table 2 pre-
sents the full Baudot
character set as it would
appear in octal notation.

For those not familiar
with the Model 15s, upper or
lower case is set by FGS or
LTR keystroke respectively.
A mechanical flip flop holds
the case until another FGS or
LTR keystroke produces a
change. It is convenient in
some systems to use a sixth
bit 1o indicate which case is
desired or the status of the
machine. With the sixth bit,
software can be written to
control the FGS/LTR func-
tion. This relieves some of the
difficulties encountered in
keeping track of the case. An
example will be presented
subsequently. =

ALDELCO SEMI-CONDUCTOR SUPERMARKET

s Algho Cantoyi
RF DEVICES Universal Coftir,
2N3375 3W 400 MHz .. .550 2N3866 1W 400 MHz 99 Msdehust B
2N5590 10 W 175 MHz ... 7.80 2N5591 25 W 175 MHz .. 10.95 " AGE
2N6G0B0 4 W 175 MHz 540 2N6081 15W 175 MHz 8.45 ‘ 2.
2N6082 25W 175 MHz .. 10.95 2N6083 30 W 175 MHz . . 12.30 s
2N6084 40 W 175 MHz .. 16.30  2N4D41 1 W 400 MHz 525 . §‘
HEAVY DUTY RECTIFIERS . ‘
200 Volt 100 Amp D08 5.50 9
200 Volt 250 Amp D09 B.50
400 Volt 2 Amp Silicon Rectifier RCA 15 for .99 ®
1000 Voit 2 Amp Silicon Rectifier RCA 10 tor .99 * ® '
10,000 Volt Silicon Rectifier Erie 2.95 9
SILICON TUBE REPLACEMENTS
1N2637 Replaces 866, 866A, 3828 9.80
1N2389 Replaces 5u4_ 5Y3, 5W4 525
$872 Replaces 872 28.50

Send stamp for complete replacement list

STUD RECTIFIERS 2 Amp_Epoxy Bridge Rectifier “ N I v [ " s A l
50 Volt 40 Amp 100 Volt 25
100 Volt 40 Amp 200 volt 35

3888

U
200 Volt 40 Amp ik 400 Volt 45
400 Volt 40 Amp 1. 600 volt 55
ZENERS
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10 assorted zener diodes unmarked 1.98
2N2222 or 2N2907 10/.99 lTTL's
2N3055 .90 |[ 7400 20 | 7475 80
2N3713 -45 {7401 20 | 7490 80
2N2926 NPN 10/.99 |{7403 .20 | 7492 80
2N3904 or 2N3906 10/.99 || 7404 25 | 7112 60
2N5496 or 2N6108 35 || 7405 .25 [ 74123 1.10
FT0601 FET 99 || 7406 45 | 74162 1.25
2N3819 FET . .. ..35 || 7407 .45 | 74165 2.00
741 or 709 14 Pin DIP 25 || 7411 30 | 74166 1.75
555 Timer 75 [7413 ... .85 | 74177 1.35
556 Dual 555 1.75 || 7430 20 | 74181 3.90
200 Volt 25 Amp Bridge 49 |[7437 .50 | 74192 1.50
1NG14 - 1N4148 10 for 99 || 7442 1.10 | 74193 1

1N34 - IN60 - INB4 10 for .99 H we have others

We quote on any device at any quantity. All items postpaid. $5.00

min. order. Send stamp for catalog. NYS add tax

AILIDIEILICIO

P.O. Box 341 A, Lynbrook NY 11563

volts — ohms — mA
Accuracies to .01%

$19.95

prs Send for special offer on meter kits.

ROTO-KIT.

BOX 301, 415 KAY AVE.
ADDISON IL 60101

LOGIC

—t

Now! A Digital Logic Probe kit at a realistic
price. Red, Green, and Yellow light emitting
diodes signal the presence of logic levels
encountered in digital circuitry. Utllization
of transistor and integrated circuit switching
techniques permit the DIGAPEAKE-A to
indicate logic 1, logic 0, and pulsing circuit
conditions. Complete kit including easy
instructions Is available now from . . .

Chesapeake Digital Devices Inc.

Havre de Grace, Md. 21078

PROBE KIT
R
$14.95

(plus shipping)

P.O. BOX 341

4 5

log, write for free copy today. Address: Dept. 73

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 « LIMA, OHIO + 45802

Govti. SURPLUS

ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

If you haven't received our new Cata-




featuring MITS Altair Computers

FULL SERVIGE GONPUTER STORE

Byte'Tronics is the hobbyist's dream come true. A full service computer store featuring
the full line of Altair Computer products backed by the most complete technical senvice
available

The prices at Byte'Tronics are MITS factory prices and most ifems are availlable on
an off-the-shelf basis

Byte Tronic sors the local Altair Users Group of East Tennessee and ByteTronics i
inferested in communicating with computer hobbyists throughout the world

If you have a question about Altair hardware (whether or nof you are a Byte'Tronics
customer), we will put you directly in fouch with our Technical Director, Hugh Huddelston. Hugh
is an expert froubleshooter who has a thorough knowledge of each portion of each Altair
board. And he can answer all your questions about custom interfacing

If you have questions about software or if you want some custom programming, our
Software Director, Johnny Reed, is the expert who can take care of your needs. Jonnny has
had years of programming experience, and he is familiar with Altair BASIC, assembler and
machine language programming

If you have guestions albout the availability of a MITS product or its price or specifications
ve will let you talk to Bruce Seals, our Director of Marketing

At Byte Tronics we want you to understand your Altair and we are willing fo give you all
the fechnical support you need

Byte'Tronics sells computers. Byte'Tronics sells service.

re information, visit our store i Ville — vrite ¢ Q 5. Ve t 1O hear
from you

WATCH THIS SPACE NEXT MONTH FOR IMPORTANT NEWS

BYTE TRONICS

5604 Kingston Pike, Knoxville, Tennessee 37919 Phone 615-588-8971
Office hours: 10 a.m. to 10 p.m. Monday-Friday and 9 a.m. to 10 p.m. Saturday.



WHY SETTLE FOR LESS—
THAN A COMPLETE 6800 SYSTEM

MEMORY— INTERFACE—

All static memory with selected 2102 IC’s al- Serial control interface connects to any RS-232, or
lows processor to run at its maximum 20 Ma. TTY confrol terminal. Connectors pro-
speed at all times. No refresh system is vided for expansion of up to eight interfaces.
needed and no time is lost in me- Unique programmable interface circuits

mory refresh cycles. Each board
holds 4,096 words of this
provenreliable and trouble =~ ——=
free memory. Cost— A s
only $125.00 for
y Eh

. >
each full 4K ( <«P
memory. b yp‘
Y O\ J

PROCESSOR—

““Motorola” M6800 processor
with Mikbug® ROM operating

system. Automatic reset and load-
ing, plus full compatability with
Motorola evaluation set software. Crystal

controlled oscillator provides the clock signal
for the processor and is divided down by the
MC14411 to provide the various Baud rate outputs

allow you to match the interface to al-

most any possible combination of
polarity and control signal ar-
rangements. Baud rate selec-

tion can be made on each
individual interface. All
this at a sensible cost
of only $35.00 for
either serial, or
paralleb type

POWER
T SUPPLY-—

Heavy duty 10.0 Amp power
supply capable of powering a
fully expanded system of memory

and interface hoards. Note 25 Amp

for the interface circuits. Full buffering on all data rectifier bridge and 91,000 mfd computer
and address busses insures ‘‘glitch’’ free operation with grade filter capacitor.

full expansion of memory and interfaces.

DOCUMENTATION—

Probably the most extensive and complete set of data available for any
microprocessor system is supplied with our 6800 computer. This includes
the Motorola programming manual, our own very complete assembly in-
structions, plus a notebook full of information that we have compiled on
the system hardware and programming. This includes diagnostic programs,

Mil.’bug® is a registered trademark of
Motorola Inc.

suile 6800

Computer System

with serial interface and 2,048 words

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284

sample programs and even a Tic Tac Toe listing. of memory. ... .. ... .. .. $395.00
et T
: [0 Enclosed is $395 for my SwTPC Computer Kit [] Send Data
v A o
auMw».w/ﬂ/////// //////// Villtiren, : [J or BAC P
: [] or MC Ex Date
|
I e
| NAME
I
" | D
o 6800 o M | Aooress
|
| v STATE Zip
|
I
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DIGITAL DATA RECORDER

for

Computer or Teletype Use Up to 4800 Baud

Uses the industry standard tape saturation method to beat all FSK systems ten to one. No modems or FSK decoders
required. Loads 8K of memory in 17 seconds. This recorder enables you to back up your computer by loading and
dumping programs and data fast as you go, thus enabling you to get by with less memory. Great for small business

bookkeeping. Imagine! A year’s books on one cassette.

* %k ok Kk k %k k Kk k %k k Kk k %k k k % *k %k k Kk *k k% k %k %k % *k k¥ k k k *k %k k k ¥ *k * k ¥ *k k * % * k *k *k * ¥ %

PRINT

Mailing Label

Thousands are in use in colleges and businesses all over the country. This new version is ideal for instructional
amateur, hobby and small business use. Ideal for use by servicemen to load test programs. Comes complete with
prerecorded 8080 software program used to test the units as they are produced. (Monitor)

SPECIFICATIONS:

A. Recording Mode: Tape saturation binary. This
is not an FSK or Home type recorder. No voice
capability. No modem: 3" per second.

B. Two channels (1) Clock, (2) Data. Or two data
channels providing four (4) tracks on the
cassette. Can also be used for NRZ, Bi-Phase,
etc.

C. Inputs: Two (2). Will accept TTY, TTL or RS
232 digital.

D. Outputs: Two (2). Board changeable from
TTY, RS232 or TTL digital.

E. Erase: Erases while recording one track at a
time. Record new data on one track and
preserve three or record on two and preserve
two.

F. Compatibility: Will interface any computer
using a UART or ACIA board. (Altair, Sphere,
M6800, etc.)

G. Other Data: 110-220 V — (50-60) Hz; 2 Watts
total; UL listed; three wire line cord; on/off
switch; audio, meter and light operation mon-
itors. Remote control of motor optional. Four
foot, seven conductor remoting cable provided.

H. Warrantee: 90 days. All units tested at 110 and
4800 baud before shipment. Test cassette with
8080 software program included. This cassette
was recorded and played back during quality
control.

COMING NEXT MONTH — IN KIT FORM

* Hexadecimal Keyboard — Load programs direct
from keyboards’ 16 keys and verifying display.
Does not use Computer 1/0.

1/0 for use with Computer Aid or other digital
recorders. Variable baud rate selectable on exter-
nally located unit by one knob. Can load computer
or accept dumps without software. Turnkey Opera-
tion. For any 8 bit computer.

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, Box 288

South Plainfield, New Jersey 07080

SHIP TO:

% %k %k 3k %k %k %k k ok

=

Record/Playback Amplifier. Expanded version of
our Computer Aid board for use with your own
deck (cassette or reel to reel). Go to 9600 baud on
reel to reel. Digital in, digital out, serial format.
Interested in these? Send your name and address
for brochure when released.

(EDUCASSETTE is our registered TradeMark)

Fill out form and send check or money order to:
NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, Box 288
South Plainfield, New Jjersey 07080

........ Data Recorder @ $149.95 Please enclose $2.00

........ Operating & Technical Shipping & Handling
Ma"@;’a,sl,(f)%hema"cs) N.J. Residents add 5%
’ Sales Tax
® entre New Products, No Charge

]
[Ocash [JCheck [JBankAmericard dism  []Master Charge
jre—— 4

Card No. Expiration date ___ —

Signature_

Total enctosed $§

53



Louis I. Hutton K7YZZ
12235 SE 62nd Street
Bellevue WA 98006
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everal amateur builders

have advised me that
they have had difficulty in
obtaining the National 5220
BL/N code converter used in
the RTTY TVT* unit. It seems
that the supply houses do not
want to sell them in single
quantities, but only in three
at a time. This nakes the cost
much too high and one is left
with the problem of what to
do with the extra chips.

Since it seemed that this
was going to be a big problem
in duplicating this circuit, 1
decided to redesign the
circuit around a chip that is
available in quantity and at a
much lower cost. The 5220
BL/N costs almost $20 each,

coupled to the UART
through an optical isolator
and inverter. The parallel out-
put of the UART is con-
nected to the 7430 FIG-LTR
case detector and to the input
of the two 8223 PROMs. The
outputs of the PROMs are
paralleled and connected to a
buffer for output isolation.
The upper and lower case
letters feature was retained
for use by the video readout
circuit. The two 7430s are
wired to recognize the FIG or
LTR Baudot code and to
trigger the 7400 FF causing a
high to appear on pin 15 of
the selected 8223. If the LTR
key is struck, a high will
appear on pin 15 of the LTR

8223 and a low will appear
on pin 15 of the FIG 8223.
The strobe puise on the
output of the strobe SS wili
also be inhibited. The
Carriage Return, Line Feed,
and Stop keys are pro-
grammed by the PROMs to
present a blank signal to the
TV video readout unit. The
builder will also note that |
have deleted the ROM input
buffer and all pull up resis-
tors.

Construction

The new code conversion
board is the same size as the
old one (4% by 6 inches). A
layout of the board’s major
components and schematic are

provided. A diagram of the
programmer | built along
with a layout of the front
panel is also provided. The
program for the 8223 when
used in this code conversion
unit is shown in Table 1.

| used point to point
wiring for the circuit board.
The pin connections on the
connector were the same for
both the old and new boards
so | could check out my
circuits with the least amount
of fuss. | wired up the clock
first and checked it for
proper operation and
adjusted it to the proper fre-
quency for 60 speed opera-
tion. | then wired the input
circuit to the UART and con-

whereas the 8223 PROM
surplus cost is around $3.00 Fig. 3. Programming unit for 8223 PROM. (=)
each. The parts count was st
also reduced during the re- e TR +12v
design. The 8223 PROM may e €/ c s I
be found in several surplus I NG NE L
advertisements in 73 Maga- ; VERIFY PROG. s3
zine, \
The 8223 PROM must be =
programmed to do the code , 3900
conversion. Several articles on Siow
PROM programmers were 10uF
studied and the unit shown in q»—;{%
the drawings was built in one 36 VERIFRe Mo e
evening. This code conversion 0t o 55
provides all the Figures and ¢ 16 LED
Letters found on the Model e, SO PO e 2N3704
28 keyboard. e STV PV sit2
$ .. i = BIT3 |2
Circuit Description p AS BIT4
~SEa i ' sorman SRS (PN BITS
The circuit is essentially N S
the same as that used in the 4H—°o AD BIT?
original RTTY TVT, but the L ADDRESS s'§§§§'°5 BITS
5220 BL/N has been replaced 7 anpl | CE PROG. OUTPUT
by two 8223 PROMs. DC 8 /J;s o @ ©® °
pulses from the TTY loop are B 6  +5 #2
a5
¢73, March 1976. = Chd J :PROG
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Table |I. Code conversion table for programming the 8223 PROM in the Baudot to ASCI/

RTTY TVT.
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nected the bridge into the
TTY loop circuit. A check
was made to assure that the
parallel Baudot output code
was appearing properly on
pins 8 through 12 on the
UART. The Strobe Pulse
Generator was wired next and
again checked to be sure that
the 500 microsecond pulse
was being generated when a
key was depressed on the
keyboard. The FIG/LTR case
detector was then wired and a
circuit check was made to
confirm that pins 6 and 8 of
the 7400 FF changed state
when the FIG and LTR keys
were depressed on the key-
board. Then the final wiring
was made on the 8223s and
the output buffers. The board
was again plugged into the
system and a check of all
letters and figures was made
to be sure that the PROMs
were correctly coded. It all
worked just as planned.

The PROMs have been
programmed so that the
RTTY TVT screen does not
print any Greek alphabet gar-
bage when the CR, LF and
other selected non-wanted
characters are struck. On the
old preprogrammed 5220
BL/N you had a few Greek
characters show up every
time the FIG, LTR, Bell, or
STOP characters were
received or transmitted. When
you do your own program-
ming, you can prepare it so
that this does not happen.
Another blow for those who
build their own gear.

This new version of the
RTTY TVT code converter
board should enable the
builder to fabricate his unit
with much less fuss over
trying to locate hard-to-get
components and in the pro-
cess reduce the cost of the
unit. @
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""K20AW Synthesizer PROM-
oted,” Wm. J. Hosking W7JSW,
73 Magazine, November/
December, 1975.

A Versatile Read Only Memory
Programmer,” Peter Helmers,
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ou’ll go nuts over
our computers!

And the Sphere Computer System costs

less than anyone else’s terminal.

Completely intelligent micro-systems . . . that’s what we offer. Just look at the features, and the
prices. No compromising, with no short cuts! Recently at WESCON, SPHERE also demonstrated its
new, full-color and BMW graphics terminal — and we have other new products, to be iust as

revolutionary as the SPHERE 1 SYSTEM was when we released it last June. SPHERE 'R & D’ wi

| keep

ahead of your demands, no matter the state of the art. Take one look at our catalogue, then call or
write us today.

KIT  ASM
$860  $1400°
1499°

1765

SPHERE 1: This system includes the Motorola 6800 microprocessor
4K RAM, 1K EPROM (containing an EDITOR, ASSEMBLER, DEBUG-
GER, COMMAND (ANGUAGE, CASSETTE LOADER, DUMPER
UTILITIES), a REAL-TIME CLOCK, plus 512 character video interface,
with full ASCII keyboard and numeric/cursor keypad, power supply,
chassis, manuals, and associated parts

SPHERE 2: Includes all features of SPHERE 1, plus serial communica-
tions, and audio cassette or MODEM Interface

SPHERE 3: (nlcudes all the features of SPHERE 2, plus memory
totaling 20K whichiis sufficient to run full extiended BASIC Language

KIT  ASM
$6100  $7995°

(various.

SPHERE 4: Includes all of the features of SPHERE 3, excep! the
cassette has been re.laced by an IBM.compatable Dual Floppy Disk
System. This system includes a Disk-operating system and BASIC
Language and a 65 LPM line pnnter

OTHER SPHERE PROOUCTS: Light pen option; fullcolor and B/W
video graphics system; low cost Dual Floppy Disk System; and full
line of low cost peripherals

“This ASSEMBLED SPHERE System includes the complete chassis, and video monitor
as pictured below

The Whole System:

SPH

CORPORATION

791 South 500 West Dept. 1211
Bountiful, Utah 84010

(801) 292-8466




73 Magazine Staff

he most practical and

economical way to store
programs and large quantities
of data for small computer
systems is with the common
tape cassette recorder. Cheap
and plentiful, audio-type
cassette equipment is capable
of storing several times the
amount of data that an
equivalent volume of paper
tape can hold, with the added
benefits of erasability and
easier operation. Floppy disks
may be faster, but are beyond

A Nifty
Cassette - Computer
System

While computer manufac-
turers and software houses
have long been supplying
their programs on audio
cassettes, there has been a
major problem with com-
patibility. Every manufac-
turer has had his own pet
system of recording, and a
tape recorded for use with
one brand of computer is
utter gibberish to another
brand of computer. For this
reason, several manufacturers
decided to adopt a standard

the price range of most system of tape interfacing.
hobbyists. The proposed standard, as
LsB
s 26 34 +s
27 35
1 ICIo
281  yaRrr A3
29 TRANS- 37
8 BIT —1 MITTER
PARALLEL 30 38 ic8c
INEUT: - —— /6 4049
31 2B S
32 3
33
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= 23 13
LOAD U )—d e
40 L
4800 Hz )—

implemented by Pronetics
Corp., calls for a frequency-
shift keying standard not
entirely dissimilar to that
used for RTTY, but with
several crucial differences.
The two tones to be recorded
are ideally to be square
waves, with Mark (logic 1) to
be 2400 Hz, and Space (logic
0) to be 1200 Hz. With a
standard tape exchange speed
of 300 baud (bits per
second), Mark would consist
of eight cycles, Space of four.
This could be divided to 600
or 1200 baud, in which case
one cycle would be a space
(1/1200 sec). Higher density
would be impractical. For
comparison, 300 baud corres-

S00 mv
AUX ( p-p )

SOmv
Mic( p-p )

Fig. 1. Cussette digital modulator. This circuit converts 8-bit parallel input data to a series of
2400 and 1200 Hz tones for recording on casset!e tape.

EBB

ponds roughly to 30

characters per second.

Within each character, the
first recorded tone should
consist of a Space (start) bit,
followed by eight data bits
(least significant bit first,
parity last) and two Mark
(stop) bits. All undefined
bits, as well as the interval
between characters, would be
Mark (2400 Hz).

This system has several
beneficial features. It is self-
clocking. The first bit of any
character is Space and must
follow the Mark tone that
ends previous characters and
exists between characters. It
is possible to tolerate as much
as a 30% speed variation with
this system, which can be an
important factor with inex-
pensive tape equipment.

Do | Need a Good Recorder?

Almost any cassette
recorder can be used for data
storage using this FSK stan-
dard system. But for con-
venience and accuracy, there
are a few criteria for selection
that differ from hi-fi quality.



You want a clean, reliable
machine. Dirty heads and
mechanism can spoil data
very easily. If you don't have
a cassette recorder already, a
used model is adequate, but it
shouldn’t show signs of
mistreatment. It should also
have capstan drive — a few
miniature units don't.

A digital tape counter is
also a great convenience.
Without one, identifying
programs on a tape can be
difficult, and could lead to
accidental erasures. These are
found on many hi-fi type
machines, and occasionally
on portable units.

An important electrical
feature is ac bias/erase. Some
recorders, and most of the
under-$100 category, use dc
for erasing and record biasing.
This results in higher noise
and less frequency response.
While frequency response is
not as critical with this
system as with music record-
ing, it still helps to have a
good clean treble response,
which can help preserve the
square wave shape. Low noise
means fewer errors, so a high
signal-to-noise ratio aids relia-
bility.

Stereophonic capability is
unnecessary. If you have a
stereo recorder, be sure to
record both tracks simultan-
eously, and bulk erase the
tape before using it.

Your tape recorder must
have an auxiliary or micro-
phone input jack, as well as
an earphone or line output.
Acoustic coupling is unsatis-
factory. The choice of levels
can be performed in the com-
puter interface circuitry, so
either mike, line, or speaker
levels can be used.

What About Tape?

While the choice of tape
recorder is uncritical, the tape
itself is the weak link in the
chain. Do not skimp on tape.
Use the best tape you can get
your paws on. Since dropout
on the tape means loss of
data, the tape must have a

In a meeting organized by the staff of 73
Magazine, the microcomputer industry
accepted this cassette system as the

industry standard.

high manufacturing standard.
Some cassettes jam easily,
and the thin tape found in
C90 and C120 cassettes is too
thin and fragile to be reliable.
A premium grade C60 tape is
ideal. Perfectionists might
want to spend the extra
money for chromium dioxide
tape. The extra response can’t
hurt.

Store the tapes in a dust-
free location, in their own
container. Do not smoke near
the tapes or the recorder, and
clean the heads frequently.
Tape cleanliness and quality
are far more important in
digital applications than in
music,

The Recording Interface

Digital information from
your computer is generally
available as 8 bits parallel
from either an 1/O port or
data bus. The tape is recorded
serially; the conversion is best
accomplished with a Uni-
versal Asynchronous Re-
ceiver/Transmitter (UART)
IC.

The modulator is shown in
Fig. 1. The serial output of
the UART has fogic 1 as a
high level and logic 0 as a low
level. 1C2a and |C2b form a
clock divider circuit, dividing
the 4800 Hz clock signal by 2
or 4, depending on the UART
output level. The output is a
series of square waves which
feed the tape recorder’s
input.

The poor frequency
response of some tape
recorders, especially those
with dc bias, causes the man-
ufacturers to exaggerate the
treble being recorded, which
distorts the square wave. Sine
waves record better, but are

harder to generate digitally.
In some cases using a low pass
filter makes the waveform
usable; R1 and C! perform
this function. A smaller value
for C1 may increase effective-
ness with better recorders.
Fig. 2 shows the effect of the
recording process on digital
waveforms,

The AUX output of the
interface is 500 mV peak-to-
peak and is for use with high
impedance high level inputs.
The MIC output is 50 mV,
suitable for most units with
microphone inputs.

The 4800 Hz signal must
be capable of driving two
TTL loads. While a crystal
oscillator and divider chain
work best, and a phase locked
loop referencing the 60 Hz
power line is also very good,
the oscilfator in Fig. 3 is
simple and quite satisfactory
(but requires calibration with
a frequency counter).

If the available digital
information from the com-
puter is already in serial form
with the necessary start and

two stop bits, and is properly
timed at 300 baud, the
UART is not necessary. How-
ever, the 4800 Hz clocking
signal should be synchronous
with the serial data, with 16
clock pulses per bit. If the
serial data is not at 300 baud,
a UART receiver must first be
used to convert the data to
parallel form. It then is
clocked through the UART
transmitter as shown.

The OK TO LOAD line on
the UART goes high when it
is ready to accept a byte of
parallel data. The data is then
loaded into the UART trans-
mitter by pulsing the LOAD
line low for at least one usec
or until the OK TO LOAD
line goes low. The transmitter
will then start transmitting
the byte when the LOAD line
is returned to the high state.
When not transmitting, the
output is high, causing the
modulator to generate the
2400 Hz Mark signal.

The Playback Interface

There are several possible
ways to recover the FSK signal
from the tape. An FM dis-
criminator or a phase {ocked
loop demodulator can be
used, just as with an amateur
RTTY signal. Users of pre-
vious nonstandardized
cassette interfaces can re-
adjust them to decode the
1200/2400 Hz tones, but the
most accurate system uses

Fig. 2. If a square wave signal such as waveform A is recorded
on a low cost cassette recorder, the playback response may
look like waveform B, which is very difficult to demodulate. If
the square wave is filtered with a low pass filter before
recording (waveform C), the playback response will appear like

waveform D, a usable signal.

SQE
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digital recovery to extract
timing information from the
recorded signal and uses that
information to retime the
recovered data.

Fig. 4 is a complete sche-
matic of the playback demod-
ulator. The signal from the
cassette player is conditioned
by IC3, an op amp used as a
Schmitt trigger. The output
of a Schmitt trigger is, by
definition, either fully high or

low, so it regenerates pure
square waves from the
distorted tape input. IC4 is a
retriggerable one shot with a
period set to 555 micro-
seconds. As long as the input
signal is 2400 Hz, the one
shot is retriggered before it
times out. Flip flop 1C5a
remains high, which is inter-
preted as logic 1. The 1200
Hz signal, on the other hand,
has a period between pulses
of greater than 555 usec, so
the one shot times out, re-
setting 1C5a. It stays at logic
0 as long as 1200 Hz is being
received because the one shot
is timed out whenever the
next triggering edge occurs.
When the 2400 Hz signal
returns, the one shot stays
high, permitting 1C5a to
switch back to high state. The
output of this flip flop is the
serial data.

While that simple circuit
will work well if the tape
speed is accurate to better
than *6%, such is frequently
not the case. Since tape speed
variations will be reflected in
pitch variations in the re-
covered tones, it is possible to

use the 1200 and 2400 Hz
signals from the tape to
retime the recovered data.
Flip flops 1C6a and IC6b
extract this timing informa-
tion. When the 1200 Hz
signal is received, IC6a is
preset with a pulse generated
by C8 and R15 every time
the one shot times out. The
effect is to cause [C6 to
divide by two. When 2400 Hz
is being received, the one shot
does not time out and IC6
divides by four. The result is
a clock at the output of 1C6b,
at 600 Hz.

Instead of clocking the
data into a shift register, the
receiver portion of UART
IC1 is used. It has built-in
circuitry to identify the start
and stop of each byte auto-
matically. It also has three-
state output (logic low, logic
high, and functjonally discon-
nected), which permits direct
connection to most data
buses and /O ports. The
UART needs a 16x clock,
which is formed by phase
locking a 4800 Hz oscillator
to the 600 Hz output of
1C6b. The PLL is adjusted to

oscillate at 4800 Hz in the
absence of any input signal.
IC5b and IC9 divide the PLL
output by 8 to drive one of
the phase detector inputs,
while the other input is
driven by IC6b.

The UART receiver raises
its DATA AVAILABLE
output to logic 1 when it
recognizes that it has received
a complete character. Since
the UART outputs are three-
state, it is necessary to drive
the RECEIVED DATA
ENABLE input to logic 0 to
read the parallel output data.
After the parallel data has
been read it is necessary to
pulse the RESET DATA
AVAILABLE line to prepare
the UART to output the next
byte. The pulse must remain
at logic O for at least one
usec, or until the DATA
AVAILABLE line drops to
logic 0.

Circuit Adjustments

The only adjustment
necessary for the recording
modulator is to put the 4800
Hz signal exactly on fre-
quency. Since a Mark byte
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Fig. 4. Cassette data recovery circuit. Refer to text for circuit operation.
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consists of eight (not seven or
nine) cycles at 2400 Hz, this
is fairly critical.

The data recovery one
shot and PLL oscillator must
be accurately adjusted for
best results. The one shot is
critical. To adjust it, set a
well calibrated audio source
to 1800 Hz with 1.5t0 3.5V
rms output. Adjust R9 until
the data output of IC5a pin |
just changes, measured on a
high impedance voltmeter.
Adjust R9 to as close to the
point of change as possible.

The PLL oscillator is
adjusted by R12 with no
input to the playback input.
If no counter is available, the
oscillator output at IC7 pin 4
should be compared to the
4800 Hz signal used for the
UART transmitter.

Circuit Operation

The circuit as shown will
recover data most accurately
if the earplug output signal of
the tape recorder is between
4 and 10 volts peak-to-peak.

Most portable recorders have
that capability. If the cassette
deck does not have a speaker
amplifier, a low gain amplifier
may be necessary. If the
recorder uses dc bias, there
may be too much treble,
which necessitates turning
down the tone control,

To comply with the stan-
dard for tape exchange, the
recorded data should be pre-
ceded by at least 5 seconds of
2400 Hz tone before the data
begins. This is accomplished
by operating the recorder in
the record mode for five
seconds or longer before
sending data to the UART
transmitter. With the UART
idle, the modulator generates
2400 Hz.

During playback, wait a

couple of seconds before
allowing the computer to
accept the UART receiver

output, to avoid reading the
garbage generated by turning
the recorder on and off. [t is
possible to have the computer
control, via a relay, the
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CONDITIONED
PLAYBACK
SIGNAL
{1€3a) l
RECOVERY

ONE SHOT
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MARK
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o, RS e T S e T2 LS
K60 [0 =i i 1 ST 515 5 18 B W1 8 ST 5 SR
535 el | =t oy g T A g R g B iy
{2X CLOCK)

Fig. 5. Cassette modulator|/demodulator waveforms.

remote control switch of the
tape recorder under program
control. It is still necessary to
wait a few seconds before

accepting data, due to the

time spent starting and
stopping the tape. The 2400
Hz leader provides that
interval on the tape.

Conclusion

Using this type of hard-
ware for tape cassette modu-
lation and demodulation
simplifies programming for a
cassettle-oriented computer
system. In some circum-
stances it may be possible to

connect the interface hard-
ware directly to the com-
puter, while some computers
may require peripheral inter-
face adaptors to get the data
in and out of the computer. ®

T'he cassette interface
described here is manufac-
tured by Pronetics Corpora-
tion. It is available fully
assembled and tested on a
4.5" x 6.5"” circuit card with
standard edge connector. For
price and other information
write: Pronetics Corporation
PO Box 28582, Dallas TX
75228. — Ed.
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Now your
color TV can be your
computer display terminal

New capabilities, too

Cromemco’s new computer/tv interface
circuit lets you have a full-color computer
display terminal for little more than a
black-and-white terminal.

The Cromemco interface also lets you do
vastly more with your co'ar terminal than
you can do with ordinary lack-and-whites.

We call our interface the TV Dazzler®. It
consists of two circuit boards that piug
directly into your Altair 8800 or IMSAI
8080 computer.

Alphanumerics plus action, and graphics
The Dazzler® maps your computer
memory content onto your color tv screen
in full color.
That doesn’t mean just that you see
alphanumerics in color. You can display any
information in memory. And do so in color.

You can display computer games or
animated shows (rocket ships). What's more
you can display business or technical
graphics multi-colored charts, graphs,
histograms, educational material — all from
computer memory. Even light shows. Not
even the biggest computer manufacturers
offer all this in color.

Needs only 2K memory
Technically, the Dazzler® scans your

computer memory using direct-memory
access (DMA). It formats each memory bit
into a point on the tv screen to give a
128 x 128-element picture. Only a 2K-byte
computer memory is required {only 512
bytes for a 32 x 32 picture). The quality of
the pictures is evident in the photos.

The Dazzler® output is a video signal
that goes directly to the tv video amp or to
the antenna terminal through an inexpensive
commercially-available device.

Inexpensive — and so much better
You can see from the list below that the
Dazzler® is little if any more in price than
an ordinary b/w interface or tv typewriter.
But it does so much more

Cromemco

Specialists in computer peripherals

alphanumeric display
generated with
Dazzle-Writer software
(see below)

Order now
By mail or at your computer store

If you're into computers (or want to be),
if you want to invent these beautiful
displays or games, or to plot colorful
material inexpensively at home or in
business, the Dazzler® is for you.

Not only is it reasonable, but it's sold at
computer stores from coast to coast.

Or order directly by mail on your bank
card.

TV DAZZLER® {complete kit) . . . $215
TV DAZZLER® (fully assembled

andtested) . . . . ... .. $350

SOFTWARE

{punched paper tape with documentation)

LIFEin full color . . . . . . . . 815

KALEIDOSCOPE in fult color . . . . $15

DAZZLE-WRITER (for alpha-
numeric displays in color) . . . . . $15

Shipped prepaid if fully paid with order.
California users add 6% sales tax.

Mastercharge and BankAmericard accepted
with signed order.

Delivery: from stock for immediate shipment.

One First St., Los Altos, CA 94022 * (415) 941-2967




You can buy

this microcomputer
for $39.95 bhut...

We would be a bit surprised if you

could do anything meaningful without
additional hardware and software.

Wave Mate’s Jupiter II"™ isn’t the kind of
microcomputer kit youonly stare at ... when
you’ve completed your Jupiter II just plug in
your terminal and you’re ready to go. That’s
because it goes beyond the sum of its high
quality parts. It’s the ultimate micro kit
experience. In performance,in documentation,
in reliability. First, consider its superb features.
It has small pluggable wire wrapped cards
easily tailored to suit your modifications.
Every IC is socketed and 100% burn-in tested.

MC 6800

In fact every part including the powerful
MC 6800 CPU and the 8K dynamic RAM
1s guaranteed for 120 days. It has the best
software around, System Monitor and Debug
programs (ROM). Includes powerful text
editor and Motorola compatible assembler.
And BASIC at no extra cost. Because we've
been making microcomputer systems for over
4 years, we can offer you the broadest line of
interfaces including T'V terminal and dual
audio cassette. Impressive. And yet the
grandest feature is the experience

of completing a kit that works. ":‘S"
Guaranteed. Wave Mate

---------------------------------’

. ACT NOW AND SAVE. Good until May 1, 1976
SPECIAL price $1445.00 (assembled $1950.00)

Jupiter II Microcomputer Kit Includes:
o Modular plug-in power ® Rack mount module cage

supply e Wire wrap tool

o 9 module PC backplane e Wire unwrap tool

e CPU module e Cables. connectors, all

o System monitor module other necessary

¢ 8K dynamic RAM hardware
module e Software (editor, debug,
Serial RS 232 assembler, BASIC)
communication interface ® Assembly manuals
module ® Operators manuals
Front panel module e Theory of operation

manuals =
Annual membership in
users group

Front panel
Wire; cut, stripped, color e
coded

Y r 2 2 R R R X A A
°

NEXT MONTH WATCH FOR STUPENDOUS
ANNOUNCEMENT #

(] Send J upiter 11 micro kit.

[ Kit [] Assembled

[] Send details on kit-a-month

[ I'm not convinced; send me 101 reasons why.
[] Please send free Jupiter 1l System catalogue.

[ ] Check enclosed for$ i
Include $10.00 for postage and handling. California
residents add 67, tax Delivery 60 days ARO

Name
Address
City/State/Zip =

WAVE MATE
1015 West 190th Street Gardena, California 90248
Telephone (213) 329-8941

120 days on all parts,

u materials and workmanship.

Ulave Mate :

a3 zﬁ’

WARRANTY

]




Silas S. Smith, Jr. WA9VFG
2308 McCord
Murphysboro IL 62966

Is Dig

T o meditate on an experi-
ment, a serious experi-
menter often shelves today’s
experiment, perhaps never to
take it up again. The “light"
was in the meditation and not
in the experiment. This brings
me to the point at hand —

meditation as related to
digital.
For several years now, a

transition from analog to
digital has been in the pro-
cess. To many people, digital
is considered as a rather new
development, but | ask, “Is it
really all that new?” The
question may suggest the
answer that digital has been
around for some time.

Just for the fun of it, let
us take a brief and somewhat
abstract view of digital
devices or communications
through the age of man.

From man’s beginning, he
had a very good calculator at
his fingertips as well as a
computer with all the soft-
ware that is necessary for its
operation, although he had
very little need for either in
his primitive culture. It was 2
to 3 million years before man
saw the need to communicate
between computers. Man has,
over the last 20,000 vyears,
developed ways to communi-
cate between computers.

If the old axiom is true
that a picture is equal to a
thousand words, and if we
should equate the picture to a

4 .

ital All That New?

computer address and equate
the thousand words to the
memory of the computer,
then the cave man had the
basic idea in his cave drawings
some 20,000 years ago. Pro-
gramming his computer to
accept more addresses (more
pictures), he was able to
develop a memory system
called hieroglyphics, which
used approximately 900
pictures. Up to this time man
had almost exclusively used
analog, which is called the
spoken language. Hiero-
glyphic programming was too
complex for most computers,
so a much simpler system was
developed using only about
24 pictures. Hierotics, as this
system is called, was very
effective digital-wise, but
lacked the ability to com-
municate with analog
systems. About 3,000 years
ago a digital to analog and
analog to digital system was
developed. This system is
often called phonic writing.
Soon to follow was a digital
system that was much more
simple and was easily con-
verted to analog. This system
was made by the combining
of the Phoenician phonic
system and the Roman
alphabet. Because this system
had only 26 digits or letters
and could be formed into
word groups, it was adaptable
to programming. Such pro-
grams are placed into a

machine called a printing
press and are read out into a
permanent storage unit
known as a book, which is a
type of read only memory.
With this type of ROM, the 2
or 3 million year old com-
puter design has almost un-
limited capacity to perform
the most complex problems.

In Aristotle’s theory of the

universe formulated some-
time around 400 BC, it was
suggested that a binary

system was possible. Such a
system would consist of such
variables as hot and cold, wet
and dry, light and dark, etc.

Much experimenting in
digital communications was
taking place by the mid-
1700s, parallel versus serial as
each form was being
developed. Static or friction
electricity and its pith balls
came first as a parallel system
(i.e., one set of pith balis for
each letter). Soon to follow
was a synchronized serial
form using only one set of
pith balls.

Galvan electricity and the
use of magnetic needles went
through the same parallel and
serial development. However,
a new wrinkle was added. The
new wrinkle was code — that
is, left or right, operated or
non-operated. Its form was
much like that of Morse code.

From its inception in the
mid-1800s, the electromag-
netic (telegraph) system used

a code in serial form. It was
the search for the conversion
of the electromagnetic digital
system to analog that led to
the development of the tele-
phone — which just happens
to be an analog device. It was
only a few years ago that the
conversion of digital to
analog and analog to digital
was electronically accom-
plished. Its form is called
pulse code modulation.

Just as in the addressing of
electronic computers, we
have been simplifying the
addressing to the 2 or 3
million year old design. Some
examples include changing
“The United States of
America” to USA, and other
conversions resulting in terms
such as [RS, FCC, IBEW,
NAACP, FBI, CIA, 73 and
others,

What is the answer to the
question, “Is digital all that
new?” | would say no. |
would go so far as to say that
at present we are not really in
a truly transitional period but
rather in a sort of jockeying
position. As we turn the
corner, | predict that the next
big development will be a 3D
computer that will make the
present computer look like a
small contribution to the
overall communications
system — but | see no way
that the old 2 or 3 million
year old design will ever be
replaced. »



1/O EDITORIAL
from page 69

your own if you want to customize
the programs to fit your exact needs
or if you want to use the gear for
some new application. Who knows,
once you're set up you might want to
score a ham contest and program your
computer to cross check every re-
ported contact on the incoming logs
... that program would keep you out
of trouble for a while. Or you might
want to analyze Oscar contacts for
anomalies to see if there are indica
tions of over the horizon propagation
at times.

The uses for your computer will be
expanding constantly as you discover
new things ypu want to do . .. and
learn more about how to program the
beast to do what you want. When you
have worked several weeks in your
spare time to perfect a program, you
are on the one hand a bit reluctant to
just give away all that work to anyone
who comes along ... on the other
hand you are so proud of what you
have accomplished that you want
others to see how neat it is. | don't
know how this will work out in the
long run ... perhaps there will be
some programming sales services to
help you get a small royalty for your
effort ... selling your program to
those who want it for a few bucks. On
the other hand, the magazines of the
future may devote pages 10 new pro-
grams . . . we'll see.

Right now you can buy some pro-
grams on cassettes . . . such as BASIC
Language . . . a ham package from The
Digital Group ... and a few things
like that. Much more is available in
printed form ... What To Do After
You Hit Return is a book full of game
programs and sample runs of the
games to give you the idea. Digital
Equipment Corporation has a book
{which they don’t want us to sell) of
101 games in BASIC. Much of this is
pretty much the same as the What To
Do book which is published by
People’s Computer Company and is
available for $6.95 from 73 .. . (ahem
... commercial).

The people who are selling pro-
grams on cassettes get bent out of
shape if you run off a copy for a
friend. They spent a lot of time
{which is money)} writing the program
and getting it perfected (debugged)
and they feel that you are stealing
from them if you don’t pay the
freight. A letter was just sent around
to this effect by the chaps who
developed the BASIC program for
MITS.

Software such as the MITS BASIC
program is usually copyrighted, but
this is difficult to protect. It may be
that programmers will develop some
smarts in this line . . . perhaps taking a
hint from map publishers. Every map
you see that is copyrighted has some
extra squiggles in the borders of a
state or a country, or something
which is not there in real life. Then,
when you innocently take a gas com
pany map and trace out the part you
want and use it as an illustration for

your article or in a book, wham! One
large map maker pulls in over a
million dollars a year in copyright
infringement cases, | am told. The fact
is that it is awfully difficult to explain
why your map bhas that squiggle over
there or perhaps an extra town that
just doesn’t exist (a Cleartype Map
favorite) ... particularly when the
case is scheduled to come up in court
soon.

Would it be that difficult to cus-
tomize each copy of BASIC with a

little identifying {but non-printing or
operating) character? It would be hard
to find and would make each copy of
the program individually identifiable

. and might put some teeth into
contracts. Just an idea ... I'm sure
ways will be found to solve the

software sales problems . . . of course
it might happen that programs will
eventually just be part of the hard
ware cost and be available essentially
free.

Yes, with this software you will be

The EBKA FAMILIARIZOR
is a complete
microcomputer system.
No expensive terminal is
required. Everything is
built-in to a single PC
board, including a hexi-
decimal keyboard and display.

Easy-to-understand Hard-
ware and Programming Manu-
als guide you every step of the
way. You will gain a practical
knowledge of microprocessing,
plus invaluable “hands-on” experi-
ence. All at microcost.

The heart of the EBKA FAMILIAR-
IZOR is a MOS TECHNOLOGY 6502
Microprocessor, an eight bit processor
that can address up to 65K bytes of
memory. On-board memory consists of
1K bytes of RAM for user programs and
two eight bit ports (one input and one

are available.

GET FAMILIARWITH
MICROCOMPUTERS
AT MICROCOST.

output). A 256 byte monitor program, supplied in one 1702A
erasable PROM, enables you to foad, examine, run, debug and
modify your own programs. Each function can be implemented
at any address in memory. Breakpoints can be entered at any
location in your program to display internal
registers or branch to a separate routine.
You may also expand the capabilities of your

FAMILIARIZOR in easy, inexpensive stages. To store
your own programs in PROM,“the PC board is designed to
accept three additional 1702A PROMS (768 bytes). A low cost
PROM programmer is also available. The system bus allows easy
expansion. Add-on memory, interface and special function cards

Whether you're a beginner or an experienced engineer, EBKA
offers you a microcost way to get familiar with microcomputers.
Order your EBKA FAMILIARIZOR today

I--ORDERFORM--------------------------'

[J Enclosed is my check or money order

able to get your computer to do a lot
of nice things . . . like play games. But
you will still have to learn how to do
your own programming for anything
off the beaten track. To put it into a
percentage ... argue with me if you
like . .. figure 25% hardware . .. 25%
language programming and 50% your
own programming efforts. Once you
get into computers you are going to
have your hands full ... and you will
have a ball. You may even decide to
go back to fresh orange juice.

[C] Bank Americard or
[] Master Charge
exp. date.

i Please send me:
TR i ARIzO K $229 i
1 Assembled..................   :$285 CJ Charge my
I [1C Socket Kit... .$14.50
1 % Eower Supply ... 358
heck here if you wish to receive
: Titerature on the complete EBKA line. Account No.
1 Oklahoma residents, add sales tax. M.C.Bank No.__
Make payable and mail to:
: i/ Signature______
=] EBKA .-
1
i INDUSTRIES INC. Address
6920 Melrose Lane  405/787-3671 . ’
1 Okiahoma City, Oklahoma 73127 EfpSicie, Zig
I- - W R N e -
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The Ins and Outs
of TTL

he design of digital

circuits using TTL inte-
grated circuits can be much
less frustrating if some simple
rules are followed. | am
referring to the rules that
dictate how and why inter-
connections between the
various circuits and the out-
side world are made. If you
follow the rules, you should

be able to put together a
digital circuit from TTL ICs
and only have to worry about
wiring errors, logic goofs, and
bad 1Cs. The information is
from the manufacturers’ liter-
ature and my own
experiences on the bench.

Ins
The most common and

most easily overlooked input
of TTL circuits is the power
supply. One look at any TTL
circuit and you quickly know
the value of the supply
voltage is +5 V. For those
who worry about such things,
the tolerance is +5% (military
versions are *10%). In other
words, the manufacturer only
guarantees proper operation
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Fig. 1. llustration of rules for power supply connections.
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of his ICs when the supply
voltage is between +4.75 V
and 5.25 V. This is not to say
they won’t work at other
voltages — only that there is
no guarantee.

When TTL circuits switch
they generate very high fre-
quency current spikes on the
power supply lines. These
current spikes traveling
through the high frequency
impedances of the power
supply lines cause voltage
spikes which can couple into
other circuits and trip flip
flops, clock counters, and do
all sorts of nasty (and very
difficult to find) things. To
protect vyourself from this
problem these power connec-
tion rules should be followed:

1. Connect a .01 uF disc
capacitor from the +5 con-
nection to the ground con-
nection of each IC. Locate
the capacitor as close as is
practical and use short leads.
A miniature disc with a
voltage rating of 10 volts or
more is a good choice.

2. Use fairly heavy wire (|
recommend #18 or larger) for
+5 and ground lines and



+5

INPUT

Fig. 2. Standard TTL input
circuit,

arrange them so there are
many connections. Try to
simulate a ground plane and a
+5 plane.

3. For every 20 ICs or so
in your circuit put in one
electrolytic capacitor from +5
to ground. Any value
between approximately 4 and
25 uF and 10 volts or more
rating is OK. [f only one is
used, try to locate it where
the +5 first comes onto the
board. If more are used,
distribute them more or less
evenly over the board.

4. Use a regulated supply
for the +5 V. There are many
circuits for making a regu-
lated supply. Look at almost
any article usipg 1Cs and pick
one that suits your require-
ments.

Some of the above rules
may seem obvious while
others are not so well known,
especially to the newcomer.
Fig. 1 illustrates one method
of construction employing
point to point wiring follow-
ing the above rules.

Next on the list of TTL
‘“ins’’ let's investigate a
typical input circuit as shown
in Fig. 2. In order to guaran-
tee that the transistor is
turned on we must do two
things. First, we must make
the input voltage less than .8
V, and second we must draw
out of the emitter 1.6 mA of
current. In order to guarantee
that the transistor is turned
off we must also do two
things. First, we must make
the input voltage greater than
2 V, and second we may have
to supply up to 40 uA of
leakage current. The diode is
not necessarily present in all
circuits. Its purpose is to limit

+5

INPUT | —4
INPUT 2 —

7

Fig. 3. Input circuit of
2-input gate.

negative pulses on the input
that may occur due to trans-
mission line effects on long
interconnections. This input
characteristic is called 1 unit
foad (UL) and a circuit such
as Fig. 2 which contains 1 UL
is said to have a fan-in of 1.

If a second emitter is
added to the circuit of Fig. 2
we have a 2-input gate con-
figuration, as shown in Fig. 3.
Each input has its own pro-
tection diode. If either input
satisfies the ‘“‘on’ require-
ments the transistor will be
on. Obviously, both ‘inputs
must satisfy the ‘“off”
requirements in order to turn
the transistor off. By adding
more emitters the manufac-
turers make multiple input
gates. The 7430, for instance,
has 8 emitters.

What about the undefined
area of the input charac-
teristic which lies between .8
V and 2 V? It is just that,
undefined. This is a ‘‘grey
area'” where nothing is
guaranteed and, except for
some special circuits (dis-
cussed later), it should be
passed through as quickly as
possible (less than 200 ns). If
the input passes through this
region too slowly the output
can actually break into
oscillation. In fact, this s
how a TTL oscillator gets
started: by being biased
deliberately into this ‘‘grey
area” until oscillation occurs

and then having the fre-
quency of oscillation con-
trolled by external com-
ponents.
Inputs from the Outside
World

TTL circuits connect to

+5 +5

Fig. 4. Using a normal switch
todrive TTL.

themselves very nicely, but
the outside world is not
necessarily TTL compatible.
How do you satisfy the input
requirements outlined above?
It is very easy to get a voltage
less than .8 V and able to sink
1.6 mA: Just short the input
to ground with a switch.
What about the other limit?
How do we get the high
voltage and current source?
Fig. 4 shows one way. The 1k
resistor guarantees that even
with 40 uA being drawn, the
voltage will be above the
required 2 V minimum.

When the input is rela-
tively slow in changing you
can avoid the ‘‘grey area”
problem by using TTL ICs

which have a special
hysteresis built into them.
These are called Schmitt

triggers and have different
switching points depending
on whether the signal is posi-
tive or negative going at the
time. The 7413, 7414, and
74132 are examples of this
Schmitt trigger type of
circuit.

When considering switches
as the connection to the out-
side world another potential
problem arises. The contacts
of the switch don't close
“cleanly.” They actually hit
and bounce apart one or

> >
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more times before remaining
closed. Normally this is no
problem, but if you were
attempting to count switch
closures it would not be
possible. Fig. 5 shows how to
use an SPDT switch and two
NAND gate elements to form
a flip flop which debounces
the switch. This is a very
common form of circuit con-

figuration called cross-
coupled NAND gates.
Often when vyou are

finished with a logic design
you will find yourself with
unused inputs to some
circuits. Never, repeat, never
leave any unused input to
float; it will cause nothing
but trouble. Even though an
open input is theoretically
the same as a high, in practice
it is very sensitive to any kind
of noise and can cause the
output to change for no
apparent reason.

What do you do with

unused inputs? There are
several choices:
1. If it will not prevent

normal operation of the cir-
cuit you can ground the
unused input or connect it to
a high source.
la. The -high can be
obtained by connecting
directly to +5 V. The
manufacturers don't
recommend this since,
if the input goes above
+5.5 V, it is possible to
damage the input if the
current is not limited in
some way. | do it all
the time with no pro-
blems (yet). | recom-
mend connecting to the
+5 V connection on the

chip itself.
1b. Connect the un-
used input to +5 V

THIS 1S HIGH
FOR SWITCH

POSITION
SHOWN

THIS IS LOW
FOR SWITCH
POSITION
SHOWN

Fig. 5. Using cross-coupled NAND gates to

debounce a switch.
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INPUT CLOCK
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TRIGGERED 1
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-.'l le PROPAGATION

QUTPUT OF
MASTER- SLAVE
FLIP-FLOP

DELAY
|

—

1
|
1
I
L
MASTER CHANGES HERE

Fig. 6. Timing diagram showing difference
between edge-triggered and master-slave flip

flops.

through a 1k resistor.
One resistor can tie as
many as 50 inputs to
+5S V.
Tc. Use an unused in-
verting element and
ground the input(s) to
force the output high.
This high output can
then be used to pull up
as many inputs as its
fan-out is rated (see
output section).
2. Unused inputs of gates can
be connected in parallel with
used inputs. There is no in-
crease in load for low inputs.
The total current required for
the two inputs in parallel is
still 1.6 mA. Actually you
can tie as many in parallel as
you wish and the total low
fan-in will not exceed 1 UL.
The high fan-in does increase,
however, as each emitter may
require the 40 uA leakage
current. As long as the high
fan-out capability of the
driving circuit is not exceeded
you can parallel gate inputs.
One more input charac-
teristic of TTL circuits is
worth mentioning. This is the
difference between so-called
edge-triggered and master-
slave flip flops. The outputs
of both circuits react accord-
ing to the status of the con-
trol lines at the time the
clock pulse occurs. An edge-
triggered flip flop output
reacts essentially imme-
diately. The small delay is
called propagation delay. A
master-siave flip flop is more
subtle. On the leading edge of
the clock pulse the master
reacts like an edge-triggered
flip flop. The output, how-
ever, is from the slave and it
does not react until the
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trailing edge of the clock
pulse. Fig. 6 shows this
difference in graphic form.
The main point to remember
is that a master-siave flip flop
requires a complete clock
cycle, not just one edge.

Outs

There are three basic
forms of output cjrcuit used
in TTL. The most common
form is shown in Fig. 7. This
is the so-called totem pole
configuration. In the low out-
put state the bottom tran-
sistor is on and the top tran-
sistor is off. The bottom tran-
sistor sinks the current from
the connected inputs. In the
high state the bottom tran-
sistor is off and the top
transistor is on. The top
transistor now supplies the
leakage currents for the con-

nected inputs. This is the
normal version. There are
minor variations on this

circpyit but they all operate
the same way.

The number of unit loads
an output can drive is called
its fan-out. The standard TTL
IC has a low fan-out of 10 UL
and a high fan-out of 20 UL.
In other words, a standard
TTL output can sink 16 mA
(10 times 1.6 mA) and the
output is guaranteed to be no
higher than 4 V or it can
source 800 uA (20 times 40
uA) and the output is guaran-
teed to be higher than 2.4 V.
If you compare these output
specs with the input specs
you will find there isa 4V
safety margin.

There are several |Cs
which are specifically de-
signed to drive larger loads.
The 7437, 7438, 7439 and
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308l

TOP
TRANSISTOR

OUTPUT

BOTTOM
TRANSISTOR

Fig. 7. Totem pole TTL

output circuit.

7440 will all sink 30 UL. The
7437 and 7440 will also
source 30 UL.

The 7438 and 7439 belong
to another class of output
circuit called “open collec-
tor.” In this configuration the
top transistor is missing and
the bare collector of the
bottom transistor is brought
out. With this circuit you
need an external load resistor
of some sort to provide the
pull-up to +5 V. If the voltage
rating of the IC output is high
enough (the 7407 is rated for
30 V, for example), you can
switch much higher voltages,
and even drive relays and
lamps if the current rating is
not exceeded.

The open collector circuit
is also used in a logic con-
figuration known as both
“wired-and” and ‘“‘wired-or.”
Fig. 8 shows how this works.
All the open collector
outputs are tied to a common

+
w

VWV

R

RESISTOR
SUPPLIED
LEAKAGE

CURRENT & o
B —

pull-up resistor. If any output
goes low they all go low
(wired-or), and the output
will only be high when all the
output transistors are off
(wired-and, hence both
terms). There is a practical
limit to how many outputs
you can connect together.
The pull-up resistor must
supply the leakage current for
all inputs and all outputs
when they are all off and stil!
maintain the voltage above
2.4 V. However, it must still
be large enough to limit the
total current of resistor plus
inputs to 16 mA (10 UL)
when any output is on.
Contrary to what you may
have read previously, it is OK
to connect TTL outputs in
parallel, provided you also
connect the inputs in paraile!
so the outputs are doing the
same thing at the same time.
In fact, the manufacturers
recommend this technique as
one way to increase fan-out
when the load is too much
for one output. However, you
should restrict this paralleling
to elements in the same
package because large tran-
sient currents are generated
and can cause problems if
they are not closely confined.
The third and newest type
of output configuration is the
so-called tri-state or 3-state
output. This is a normal TTL
totem pole output where
both transistors can be turned
off. An extra ‘‘enable” input

e

N INPUTS

N UL

Sigh

IF ANY

IS LOW

sle

.
d

-—
CURRENT
OUTPUT

EACH | UL
-3

—

Fig. 8. Using open collector outputs for

wired-or configuration.
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OPEN COLLECTOR
OuTPUT

56011
MINIMUM

NORMAL OUTPUT

Fig. 9. TTL driving transistors.

is added to the circuit and
when enabled the output
functions as a normal TTL
output. When disabled the
output is essentially discon-
nected. This allows one com-
mon wire with many tri-state
outputs connected to it to
carry all sorts of different
information {even in different
directions) on a time division
multiplex basis. All you have
to do is enable the appro-
priate outputs and inputs at
the proper time. This “bus
structure’ is very common in
the world of computers and
microprocessors. | have used
tri-state circuits to latch 336
bits of data at one time and
then output them 8 bits at a
time. That is 42 different
outputs on each data line.
Someplace in your design
you have to connect outputs
to the outside world. There
are special 1Cs for driving
displays of different kinds as
this is one of the most com-
mon outputs encountered. |
have also mentioned using
high voltage open collector
outputs. If you need more
current or voltage, you can
use a circuit such as shown in
Fig. 9. In both versions the
resistors limit the base
current to a safe value. When
driving an external circuit of
any kind it is best to use an

output dedicated to only that
load. That way, if any stray
signals are picked up and fed
back on this line to the out-
side world they won’t be able
to couple into another input
and disrupt operation. Also
you should never use the
output of a flip flop (this
includes counters, shift
registers, etc.) to connect to
the outside world. It is too
easy for a stray signal to
sneak back, get inside the flip
flop, and do weird things.

When it becomes necessary
to switch large output loads,
often there are transients gen-
erated that ride back in on
the ground and cause stray
triggers of flip flops and other
nasty things. A relatively new
circuit element called an
opto-isolator eliminates this
problem completely. Even
when driving all 8 channels
plus sprocket advance of a
high speed paper tape punch
there is no problem — and
that represents 9 A at 24 V
every 9 ms. The opto-isolator
(see Fig. 10) consists of an
infrared LED and phototran-
sistor. The LED is driven
from an open collector
output and its energy is
coupled optically (no
physical connection) to the
phototransistor, which is then
used as a low level switching
stage in a totally electrically
isolated circuit.

The preceding rules and
suggestions will not eliminate
all your digital logic problems
but they will greatly reduce
them, especially those
frustrating random ones.
Remember the manufacturers
only guarantee proper opera-
tion if you stay within the
specs. Exceed the specs and
all bets are off. ®
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18041
MiINIMUM
TYPICAL
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-2 \CURRENT

OPEN COLLECTOR
OUTPUT

Fig. 10. Using an opto-isolator.

Assemble your own electronic
‘Super Pong’ set that connects
to any TV. It's easy! Complete
plans, p/c boards, kits, assem-

bied boards. Our design in-
cludes up-down and In-out
paddle motion, lob-spin-smash
ball action, computer-control
paddle, sound sffects and
optional on-screen  scoring
module.

Main p/c board {with all func-
tions except on-screen scoring}
includes a second game
BUMPER with lots of rebound
action and change of pace when
BUMPER ‘swallows’ the bhall.

Typlcal component cost including 18 TTL and 8 Cmos chips is $45 plus p/c board.

Send $28.50 for main p/c board with aligned horizontal and vertical sync oscillators
and plans or send $1.00 {refundable) for info pack describing circuit functions,
component line-up, kits, p/c boards, accessories, assembied boards.
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WHY PAY MORE
FOR ALTAIR MEMORY

8,192—-8 BIT WORD KIT
ON SINGLE CARD

$285.00

ePLUG DIRECTLY INTO 8800

8800 RUNS AT FULL SPEED -
ACCESS

¢LOW POWER STATIC RAM - <255 mA/1k

¢100% INDUSTRIAL COMPONENTS

eEASY INTERFACE TO HOMEBREW

©50/50 GOLD PLATED EDGE CONTACTS

¢EPOXY BOARD W/PLATED THRU HOLES

8K or 4K WITH EXPANSION

¢JUMPER PROGRAM 4K or 8K SLOT

eDETAILED THEORY AND ASSEMBLY

520 nS

8K LOW POWER RAM KIT: BKLST .............. $285.00
4K LOW POWER RAM KIT: 4KLST .............. $159.00
4K EXPANSION FOR 4KLST: 4KXLST ........... $139.00

PLUS SHIPPING

Write to Dave (K6LKL) at
* CA RES. ADD SALES TAX
* MASTER CHARGE

n“IR“NIBs * BANKAMERICARD

P.O. Box 9160, Stockton CA 95208
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from page 75

the requirement to 18 wpm — an
interesting contrast!

Another interesting note — a Stars
and Stripes article (I wish I'd saved it)
of a few weeks ago told of the Navy
having trouble coordinating with an
allied nation’s navy because none of
the navy radiomen could handle CW —
and the foreign navy didn’t have our
fancy RTTY and digital equipment!

At any rate, congratulations on a
great magazine, Wayne, and | hope
you get the bugs caused by the size
change worked out soon.

Hartley J. Gardner WA1KNG/DL
APO NY

ZL CHANGE

Please note change of address for
the New Zealand QSL Bureau: P.Q.
Box 40-212, Upper Hutt, NEW ZEA.
LAND.

G. C. Blackwell ZL3NT
General Secretary

TERS

that you print

ev

r DOING YOURSELF OQUT

| thought | would enclose a quick
note along with my reader service
requests to tell you what a great mag
you put out. Anyone with an interest
in amateur radio, and with your new
section on microprocessors, would be
doing himself out of a great deal of
enjoyable reading by not subscribing
to 73. Keep up the good work.
Bruce McCreath VE3EAR
Goderich ONT

TO THE TROOPS

Got my brand new format 73
yesterday over here at APO 09189
(southwest Germany), and | must say
that | am impressed! | really like the
new size, even though | was skeptical
when | first heard that you were
switching over.

Really a nice idea to have the Heath
and the Hickok catalogs within the
same covers. The new 73 is even

better than before, and | have taken
steps around my house to convert my
bookshelves over to the new 73. |
appreciate the skill and preplanning
that went into your conversion as per
page 3.

Kinda feel for a guy like Fred
Lichtgarn who is quitting before
starting.

The new 73 made it to my APO,
and then to me, in beautiful condi
tion, so your mailer system is working
fine.

Many thanks Wayne, and to the
troops at 73, who continue to keep
better and better 73s coming this
way!

SSGT Howard H. Ragan
K7ATU/DA4AU
1141-2 USAF SAS

APO NY 09189

AIR BLUSH

| am writing to confirm your claim
for the efficacy of your tapes (code).
They have worked for me. | cannot
truthfully give you the exact number
of hours | used the 5 wpm tape, but |
will approximate it at 6 hours, over a
period of a few weeks. After that
time, | joined a ham radio class at
Cerritos College, Cerritos, California.
The instructor, Roy Tucker K6UZB,
has his own code tapes to loan to the
students. | tried his and found them
too simple, since after five weeks of
class sessions | passed the test run for

the Novice code. | believe that it was
my previous study of your tape that
made this possible, plus the fact that |
am a musician and am quite accus-
tomed to listening for rhythms and
memorizing them. It was not difficult
for me at all. | am presently working
on upgrading to a General license
(hopefully) and am just starting on
the 13 wpm tape now. | will attempt
to keep a check on the length of time
it takes to achieve this speed. You
may also find it interesting to know
that Mr. Tucker uses the same prin-
ciple that you do of recording the
code character at 13 wpm and
increasing the spacing between for
ease of identification. He adds the
device of naming the letter it repre-
sents. This is good at the start, but
becomes irksome.

There is something else on my
mind, Wayne. | feel | have something
to say to your readers from the point
of view of a white, female Caucasian,
presently 53 years of age, married, the
mother of two girls, and a successful
pianist and teacher. | was dragged into
this radio thing by my husband, who
was formerly a ham and had dropped
it as a young man. My attitude was
pretty bad — the best you could say
about it was that | was ambivalent and
couldn’t see the point of it for myself.
It was obviously good for my hus
band, and | was touched that after 16
years of marriage he still wanted me
to share his interests. | simply

Continued on page 154

The ONLY QSL Bureau that will forward ALL
of your cards . . . from anywhere to anywhere —
Still $.06 for OX cards . . . $.10 intra-U.S.A. and
Canada . . . SASE brings details.

DX'ERS SPECIAL — For QSLs to Foreign stations
only. Send 20 or more cards at a time and include just
five cents each! For 100 or more cards at a time the
price is four cents each.
Suggestion: Form a CARD POOL with your Buddy or
Radio Club and split the extra savings.
Orm Meyer K6QX

o0 00111 FARMHILL WAY LOS GATOS, CALIFORNIA 95030 USA.ee 90 e
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from page 4
charge admission to the same party

. of you may not.

Be sure to have someone with
imagination and some business ex
perience with relatively large sums of
money involved so you don‘t penny
ante the hamfest. You are working
with thousands of dollars, so you
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can‘t afford to be too stingy on
things. 1f you pull it off well, you will
be able to keep the hamfest going year
after year, building up in displays and
hamfesters.

How about some articles on
successful hamfests to spur interest in
this activity?

VHF ENGINEERING

Bob Brown W2EDN, just back from
one of the Windjammer cruises of the
Caribbean, is really hot for a good
design engineer to help him work up
some new products. If you know of
anyone who likes to do that sort of
“work,”” have them get in touch with
Bob. Bob is looking for someone with
a lot of background in PC board
layout and design ... and he’s got a
darned good salary ready for some
one. The Binghamton area is a nice
one. ..
| gather that Bob and his family
enjoyed the cruise ... we've been
advertising them in 73 off and on and
had quite a few enthusiastic letters

and calls from happy cruisers. They
are strictly informal and low key . ..
almost do-it-yourself vacations.

73 1S LOOKING, TOO

We're still in need of someone with
a good ham background to help put
together books. A good technical
background will help ss will an ability
to write. And New Hampshire is even
better than Binghamton for living.
You could do worse.

As long as you have to work for a
living, why not work in your major
hobby and enjoy every minute of it?
And as long as you have to live, why
not live where others come for vaca-
tion all year ‘round?
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The HAL ST-6000 demodulator
/keyer and the DS-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of 850, 425, and
170 Hz. The tone keyer is crystal-
controlled. Loop supply is internal.
Active filters allow flexibility in estab-
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lishing different tone pairs. You can
select AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internal
monitor scope (shown on model
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly
high dynamic range of operation.
Data 1/O can be RS-232C, MIL-188C
or current loop.

The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
sionandreception, or read-only (RO)
operation of different combinations
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of codes, including Baudot, ASCII
and Morse. The powerful, program-
mable 8080A microprocessor is in-
cludedinthe circuitry to assure maxi-
mum flexibility for your present needs
—and for the future. The KSR models
offer you full editing capability. The
video display is a convenient 16-line
format, of 72 characters per line.

These are some of the highlights.
The full range of features and speci-
fications for the ST-6000 and the DS
series of KSR and RO terminals
is covered in comprehensive data
sheets available on request. Write for
them now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

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

programs.




D. W Ishmael WA6V VL
1118 Paularino Avenue
Costa Mesa CA 92626

uild a CW Memory

hile building a random access and that my memory requirements could be modes are similar for RAMs and PROMs,
memory (RAM) for my keyer, it satisfied with one or more programmable PROMs offer a non-destructible memory

occurred to me that my CW operating habits read only memorics (PROMs). (within their recommended operating para-
did not require the versatility of the RAM Although the control logic for the read meters) after their initial programming,
(21
2y
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without the need to frequently refresh the
memory as is necessary with RAMs,

The memory described is self-contained
and need not be used with a keyer. The
output circuitry is designed to drive grid-
block keyed transmitters with key-up
voltages not exceeding —100 volts. TTL
inputs are available for keying the trans-
mitter from an external source (i.e., the
digital output from additional memories, a
keyer, or CW identifier).

Circuit Description

Fig. 1 shows a simplified block diagram
of the PROM memory. The memory uses
four Intersil  IM5600C PROMs. These
PROMs are fully decoded TTL Bipolar
256-bit custom programmed read only
memories organized as 32 words by 8 bits
(U7-U10). Open collector outputs and chip
cnables insure simple memory expansion. An
cffective memory capacity of 1024 bits is
obtained by ORing the four 256-bit chips
together. | chose a 256-bit PROM because it
offers a convenient memory length of
approximately 22 characters. Memory
retrieval is initiated with the appropriate
program select push-button switch (S2-SS).
The program can be stopped at any point
with the stop push-button switch (S1).

U3 and U4 are 7476 Dual J-K flip flops
with preset and ciear, used as start/stop flip
flops. The stop push-button switch, S, is
connected to the preset inputs (pins 2 and 7)
of U3 and U4. Grounding this bus forces the
Q outputs to logic 1, disabling the clock and
U6, stopping the program (a logic 1 on pin 7
of U6 forces pin 5 low). The clock inputs
(pins 1 and 6) are connected together. A
negative edge at the clock inputs, corres-
ponding to the end of the 256th bit, will
clock Q to logic 1, disabling the clock and
U6, ending the program. Individual program
select switches are connected to the clear
inputs (pins 3 and 8) of U3 and U4
Grounding one of these pins will start the
program corresponding to the PROM
selected. The Q outputs of U3 and U4 (pins
11 and 15) are connected to the chip enable
inputs (pin 15) of the four PROMs. The
appropriate PROM is enabled by forcing one
of the outputs of U3 or U4 to logic O,
enabling the clock and U6, starting the
program. Starting the program resets the
eight bit binary address counter U1 and U2.

Ul and U2 are 7493 TTL MSI 4-bit
binary counters used to address PROMs
U7-U10 and U6, a 74151 TTL MSI 8-line-
to-1-line data selector. The first three bits
from the counter address U6, while the
remaining bits address PROMs U7-U10. In
this fashion U6 multiplexes the PROM
outputs of eight lines to one line before the
address counter selects the next word.

U5 is a 7420 TTL Dual 4-input positive
NAND gate. It is the enable/disable gate for
the clock and U6 and the reset gate for the
eight-bit binary address counter. Ul is a
7403 TTL Quadruple 2-input positive

EXTERNAL :

KEYING
DIGITAL >——* CIRCUITRY ——— TO TRANSMITTER
INPUTS > (7403,Q4)

T

r—u CONVERSION
(74151)

PARALLEL TO SERIAL

PROM MEMORY
(IM5600C X FOUR)

b

3

CHIP ENABLES

CLOCK ADDRESS COUNTER
(Q1,02) (7493 X TwO)
‘ START/STOP FLIP/FLOPS
DISABLE (7476 X TWO)
LINE

N.O.

S

,_START N.O. I——STOP

Fig. 1. Block diagram of the PROM CW generator.

NAND gate with open collector outputs
used as the input for the transmitter keying
circuitry.

Clock pulses for the memory are
generated by a relaxation oscillator con-
sisting of Q1 and Q2 and associated parts.'
The oscillator is the same one used in my
keyer and was selected so that the speed
controls could be ganged and would track in
the event that the keyer would be packaged
with the memory (it wasn’t).

Programming

PROMs are fabricated with all logic levels
at zero. The programming procedure open-
circuits metal links which results in a logic 1
at selected locations in the memory. Intersil,
instead of using a metal link, forces a
resistive shaft through the junction of one
diode in the memory cell resulting in a logic
1 at selected locations in the memory. Once
the memory cell has been programmed to a
logic 1, that bit cannot be altered (repro-
grammed).

Distributors of PROMs offer custom pro-
gramming services or the reader may
program his own. Design data sheets and
application notes describe the programming
procedures in detail.2 Read these instruc-
tions carefully and fully understand the
address methods as programming errors can
be costly.

Fig. 2 illustrates a typical programming
card for the following program: DE
WA6VVL WA6VVL WA6VVL K. Standard
spacing should be used in writing the pro-
gram. For example, use 7 bits for a word
space, 3 bits for a letter space, 3 bits for a
dash and 1 bit for a dot.

The quoted price from R.V. Weatherford
included programming costs. One advantage
of a distributor programming your PROM is
that they verify its program before they send
it to you.

Power Supply

The 5 volt supply illustrated in Fig. 3 can
be built to satisfy the requirements of the
memory circuitry. Ul2 should be mounted
on a heat sink similar to the Wakefield
680-.75A or 621-A.

U12 dissipates only 1% Watts at nominal
line using a 6.3 V transformer. However, at
low line, ripple feeds through the regulator.
No problems with the memory have been
experienced under low line conditions to
date. A slight improvement in low line
operation can be gained by usinga 12.6 VCT
transformer and a full wave center-tap
rectifier.

If you anticipate using your keyer with
this memory, do not attempt to power the
memory circuitry from your keyer power
supply unless it is capable of supplying an
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The program is selected with the appropriate program select push-button switch A, B, C or
D. The program can be stopped at any point with the stop push-button switch. A single 20k
speed control can be used and the HI[LO switch deleted.

U12 is shown mounted on its heat sink. The two open-circuit phone jacks are connected in
parallel, providing an input for the author’s keyer and an output for the transmilter. A line
cord and grommet may be substituted for the /15 V ac connector.

additional 450-650 mA. majority of the memory components are
| mounted on a singlesided 8" x 5” glass-
Construction epoxy circuit board. The board is fabricated
The memory is housed in a Cal Chassis 7’ to fit a standard 22-pin card edge connector.

x 11”7 x 2" aluminum chassis base. The Since the memory utilizes four PROMs in

AR \ —1——f—
/ \ / \ / A @VZA

+5v
ouT

ui2

N s

LED

115 VAC

Fig. 3. Power supply. *Select for appropriate current through LED selected. 150 Ohms was
adequate with a Hewlett-Packard 5082-4440 LED.
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Fig. 2. Programming card (65%). The above
program, DE WAGVVL WA6VVL WA6VVL
K, is read from right to left, top to bottom.
The program is written in the same fashion.

Weatherford
P/ROM
Programing Card

Ordering Information
1. Companyname D W Tehmael
2 Company address. _L'J._E Paularing
Ave.,Costa sesa, Calif
3 Requistioner's name_AbDOVEe
4. Telephone number_‘lli)_m =, 8 8
5. PIROM manutacturer's part number 145 600C
8. Quantity of P/ROMsa required__—
7.Quoted priceperP/ROM_246 00
8. Requisitioner's purchase order number.
9. Special P/AOM marking instructions Q01

10. Shipping ¢ URS.

How to use this card

1. Use @ soft pencil (No. 2)

2 On the “progrem™ side of avery card mark blank scecer for
the logic "1 (high output efate) deta-bit tocations in your
progrem.

3. Write snywhere on Ihe ehaded portion of the card. DO NOT
mark In Ihe unshaded portion uniess you sre Indicating &

17" dsla-bit focation.

4,00 NOT ERASE In the unshaded dta-bit portion. It en srror
is made. destroy the card.

8.0n eard No. | of each program, complats the “Ordering infor-
mation” section ebove.

€. Pack cards with etiff backing 1o avold demage,

Take completed cards to your nesrest Waathertord
sales office or send to:

Weatherford Programing Center

6921 San Fernando Ad.

Glendale, CA 91201



SYSTEM 21 DATA MANAGEMENT STATION

VIATRON’S System 21 is a family of data processing devices designed for data management, including data entry, control,
display, communication, storage and retrieval. With its modular structure, System 21 can be configured to perform a wide
variety of data processing operations.

A typical System 21 configuration includes a Microprocessor, two Tape Channels, a Keyboard, two Data Channels, and a
Video Display. Central to the System 21 structure is the Microprocessor which contains hard-wired microprograms that
perform a fixed set of logical operations. The hard-wired microprograms in the Microprocessor accomplish the same
functions as a general-purpose computer operating system or assembler. Because the microprograms are hard-wired,
however, there is no need for extensive programming.

There are two modes of system operation—manual control and program control. In the manual mode of operation, the
gperator initiates all Microprocessor functions. Under program control the Microprocessor performs certain functions
automatically through the use of a control program.

The Microprocessor has four input/output channels, two Tape Channels and two Data Channels. The Tape Channels are
devoted to either VIATAPE Recorders or Computer Tape Recorders, one recorder per channel. The two Data Channels
can communicate with optional input/output devices. They can be connected, for example, to a Model 6001 Card
Reader/Punch Adapter for reading and punching cards, or to a Model 6002 Printing Robot for providing hard copy. The
Data Channels can also be interfaced with a Model 6003, 6004, or 6005 Communication Adapter for providing a link with
another System 21 Data Management Station, a computer, or virtually any other device capable of USASCI! interface. The
Keyboard has its own Channel dedicated to providing data input and control to the Microprocessor.

Unused, packed in 4 cartons. System consists of video display, power supply, microprocessor, two cassette tape decks
mounted in microprocessor panel, keyboard, all as pictured. Sold “as is.”” Due to 4 years of storage, may require some
adjusting/cleaning. With instruction book. Shipment within 24 hours if paid by MC, BA, or certified check. Sold FOB

e, $ 42500

B N> MESHNA PO Bx 62 E. Lynn Mass. 01904



Parts List
C1 4.7 mF 10 W V dc tantalum capacitor R12
Cc2 .001 mF cerafhic capacitor R13
C3-4 4700 mF 16 W V dc electrolytic capacitor R14
C5 .33 mF ceramic capacitor R25
Ccé6 2.2 mF 10 W V dc tantalum capacitor SW1-5
c? .1 mF 10 W V dc disc ceramic capacitor
CR1 1N914 siticon sigral diode SW6
CR2-5 1N4001 or equivalent 50 V piv rectifier diode
a1 2N5086 or equivaient PNP transistor T1
Q2 2N5961 or equivalent NPN transistor
Q3 2N5224 or equivalent NPN transistor U1-2
Q4 2N4888 or equivalent HV PNP transistor uU3-a
R1-R5,R16 470 Ohm Y% Watt carbon resistor us
R6,7,15,17-24 4700 Ohm % Watt carbon resistor U6
R8 22 Ohm % Watt carbon resistor U7-10
R9 27,000 Ohm % Watt carbon resistor (V2R
R10 39,000 Ohm ¥z Watt carbon resistor u12
R11 15,000 Ohm % Watt carbon resistor

2700 Ohm % Watt carbon resistor

10,000 Ohm 2 Watt linear taper potentiometer
82 Ohm % Watt carbon resistor

10,000 Ohm ¥ Watt carbon resistor

Normally open push-button switch. Similar to
Alcoswitch MSPS-103C SPST.

DPST miniature rocker switch. Similar to
Alcoswitch MSL-203N-7.

6.3 V ac Filament Transformer, 1 A. Similar to
Allied 6K9HF or Triad F-14X,

7493 TTL MSI 4-bit binary counter

7476 TTL Dual J-K flip flops with preset and clear
7420 TTL Dual 4-input positive NAND gate
74151 TTL MSI 8-line-to-1-line data selector
Intersil IM5600C 256-bit PROM

7403 TTL Quadrupie 2-input positive NAND gate
7805 or LM309 Three terminal regulator

parallel on a single-sided board, there are a
number of jumpers (92) and holes (434) on
the circuit board. The jumpers are installed
first with the rest of the components follow-
ing. Sockets are advisable due to the cost of
the integrated circuits and PROMs. They not
only speed troubleshooting when the nced
arises, but also prevent overheating during
the soldering operation. The power trans-
former, filter capacitors, regulator, panel
switches and controls are mounted on the
aluminum chassis.

Total assembly time for the board,
including drilling the holes, was under 4
hours. Mechanical and chassis wiring con-
sumed another 10 hours.

After assembly, connect pins 1 and 20

Pin Assignments

1 TTL input. Logical 1 (+2.5-5.25 V) will key
transmitter. Ground if not used.

2  TTL input. Logical 1 {+2.5-5.25 V) will key
transmitter. Ground if not used.

3. TTL input. Logical 1 (+2.5-5.25 V) will key
transmitter. Ground if not used.

4 TTL input, Logical 1 {+2.5-5.25 V) will key
transmitter. Ground if not used.

5 A spare May be used to externally enable
6 B8 spare the PROMs instead of U3 & U4,
7 Cspare or connected to the chip enables
8 D spare _] todrive external LED displays.

9  Keyer output. Designed to drive transmitters
utilizing negative grid-block keying. The PNP driver
transistor specified will withstand —100 volts
under key-up conditions. Do not use with cathode
keyed transmitters.

10 Digital output. Do not use fqr keying trans-
mitter. Output is low as transmitter is keyed,
Logical 1, +2.5-5.25 V. Logical 0, 0to + .4 V.

1 N.C.

12 N.C.

13  Start program A. Momentary contact closure
to ground to start.

14  Start program 8. Momentary contact closure
to ground to start.

15  Start program C. Momentary contact closure
to ground to start.

16 Start program D. Momentary contact closure
to ground to start.

17 Stop program ABCD. Momentary contact
closure to ground to stop.

18 To speed control,

19  To speed control.

20 Memory digital output. Do not use for
keying transmitters. Qutput is high as transmitter is
keyed. Logical 1, +2.5-5.25 V. Logical 0, 0 to +.4
V.

21 DC volts input. +4.75 V to +5.25 V.

22  Digital Ground,

EIOG

together on the connector. This connects the
digital output of the memory to the first
input of the transmitting keying circuitry. If
there are no additional inputs, ground pins
2,3 and 4.

After checking the power supply voltage,
connect the power supply, start/stop push-
buttons and speed control, and the memory
is ready for use.

Two open-circuit phone jacks have bcen
provided on the rear apron of the chassis.
They are connected in parallel providing an
input for my keyer and an output for the
transmitter.

Turn the PROM memory on “off the air”
as it will take a few seconds for the memory
to clear itself, the actual time dependent
upon the setting of the speced control.

Alternatives
1f the reader was not satisfied with using

the PROMs selected in this article, there are
a number of PROMs available from which
the reader could choose. Texas Instruments,
for example, offers the 74186 (512-bit, 64
words by 8 bits), 74187 (1024-bit, 256
words by 4 bits) and the 74188A (256-bit,
32 words by 8 bits). There are pin-
compatible equivalents available from other
manufacturers. The Intersil IM5600C is pin-
compatible with other 256-bit PROMs
including the Texas Instruments 74188A
and Signetics 8223,

If the reader was rcasonably sure that his
program would not change, the 1024-bit
PROM might be a better choice with simpler
supporting logic. Additional benefits include
less than 2¢/bit (¢compared to about 2V2¢/bit
for 256-bit PROMs) and oric third the board
area, One possible disadvantage is the eight
programming cards which need to be filied
out.

This PC board is the prototype version. The revised board has two additional jumpers. The
filter capacitors are mounted under the circuit board. C3 is partially visible, C5 and C6 are

connected directly to U1 2 and are not visible.
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Fig. 4. PC board (full size).
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o8 vee VCC VCC vee 2
2lrow) ac EMU oIt i P . ﬁmug - '|°'A|U 5 3o0Y8 sfc
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o
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|0GND ool IR € 47K x8
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©- +8y Fig. 6. Schematic of the PROM CW generator-keyer.
Conclusion reader had to purchase all the parts. Approx- ’Designing with TTL PROMs and ROMs from

The memory described here has been
designed specifically for my CW operating
habits. Many variations in construction, chip
enable and address circuitry, memory size
{bits), and PROMs are possible.

Using my board, total construction costs
should not ecxceed $60.00 assuming the

4 0

imately 40% of the cost is for the PROMs,

I would like to thank Afan Burgstahler
WABAWD for providing negatives and proto-
lype circuit boards while developing 1he
memory., ®
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Display Mounting Hardware

INSTALLED VIEWING SCREEN ~>
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Molded socket block occepts stondard 7 segment LED read-
outs with 3" row spacing. Pins ore .65" long wire wrop
type. Bezel ond socket block ore black molded plostic with
viewing screen ovoiloble in red, amber, or smoky neutral,
circulorly polarized for glore reduction. Unique mounting
system is self fostening to panel cutout. Two sizes ovail-
oble. 1750 series for use with up to . 4" high reodouts.
1751 series for use with up to 1" high reodouts.
IMPORTANTI Last 2 digits of part numbers shown below /
denote number of readout positions. (specify screen color)
1750-04...$7.00 1750-06...$9.00 1750-08..511.00
1751-04,,.$7.27  1751-06...89.31 1751-08,.811.34

MINIATURE ROCKER DIP SWITCHES
Duol in-line SPST switch orrays for P.C. mounting. Spring
loaded sliding boll contact system for positive, tease proof
contoct. Comes in contact arrongements from 4 to 10 per
pock. Fits standord DIP sockets. Last two digits of stock
number indicote number of switches.
D15-76-B04. ...
DI15-76-B06. .
DI5-76-B07. .
DI5-76-B08. .
DI1s-76-B10.. .

1C SOCKETS - HIGHEST QUALITYI!
PC Mount....Solder Toil \
Skr-0802. .8 pin. .10/52.25JSkt-1402..14 pin..10/$2.40
Ske-1602. .16 pin.10/$2.70 [ skr-1802. .18 pin..10/4.25
Sk#~2202. .22 pin.10/385.50 | Skt-2402. .24 pin. .10/$6.00
WIRE WRAP TAILS

Sk-1400. .14 pin. 10/54.505kt-1600. .16 pin. .10/$5.00

IM6100 CPU. Intersils' 12 Bit CMOS CPU chip
is the micropracessor which recognizes the
famous PDPB/E instruction set. Single

power supply, 4-7V @ 400 microamps.

Now, o new low price.

Full doto pocket. ioiieeeanann

LM317 Voltage Regulatar. 1.5A, 3 terminal odjustable
regulotor in TO=3 cose. Adjusts from +1.2V to +37V,
Complete overload protection.  .1% lood regulation,
.01% /V line regulation. No need to stock ossorted reg-
ulators- just stock resistors...coieiiiiiiiiiiiiiens $4.99

tRI-TEK, INC.

6522 NORTH 43RO AVENUE,
Glendale, arizona 85301
PhONE 602 - 931-6949

NEWII!  FROM NATIONAL SEMICONDUCTOR

The MA1001 electronic clock module combines o mono=
lithic MOS-LSI clock circuit, 4 digit 0.5 LED display,
power supply ond other ossociated components an a single
PC board to form o complete electronic clack. All you
add is o transfarmer and switches to construct o pretested
digital clock. Features: Clock-radio control; 12 hr dis-
ploy; 60Hz operatian; power failure indication; bright-
ness control; “sleep” ond “snooze™ timers; olarm “on" ond
PM indicators; low cost, compact design.

MATOOTA ., .iceeeenene With Diograms...eeeeos $18.88
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WHY EXPOSE YOUR BODY TO THE ELEMENTS?
AVOID GETTING SOAKED BY HIGH PRICES
AND MAILING FEES. SAVE TIME, MONEY,
GAS AND COLD REMEDIES. BRIGHTEN UP
YOUR DAY, SHOP THE TRI-TEK WAY1!]

\
A
¢ RGA

O
t GOLD CHIP

Linear Integrated Circuits

Brand new process by RCA in which the oluminum metolization
has been replaced by gold. The chip is then hermeticolly seal-
ed. Whot this means to you is unprecedented reliobility and
uniformity. Plostic parts that meet mil specs! |

Tri-Tek is proud to be the first to bring this new level of per-
formance to you ot SURPLUS PRICES. Why buy regrades? ??

CA301A. .Improved, generol purpose op-amp, 8 pin dip .. 59¢
CA307. .. Super 741 op-omp. 8 pindip ... 23
CA324. . .Compensated quod op-omp, 14 pin dip o
CA339A. .Low offset quod comparotor. 14 pin dip .... 51 .59
CA741C. .Fomous general purpose op-omp, 8 pin dip .. . 45¢
CA747C. .Generol purpose dual op-amp, 14 pin dip ....82¢
CA748C. .Externally compensated 741, 8 pindip...ccccs
CA1458. . Generol purpose dual op-omp. B pin dip «....
CA3401. . Quod single supply (5-18V) op omp. 14 pin... B%

Ancther super buy from RCA. CA555 timer, B pin dip ... 59¢

8080A

Improved performonce version of the popular B-bit micro-
pracessor by INTEL, covveioiiienieercncencens $39.95

ECL

11C06 750MHz High Speed Prescoler......... $12.30
11C24 Dual VC Multivibratar, DC-30 MHz... $ 3.30
11C44 Phase/Frequency Detector.ccovvercaes $ 3.30

11C58  Voltage Controlled Multivibrotar, 155MHz 4.63

11C90  650MHz prescoler. Divide by 10or 11 $19.95

95H90 250 MHz prescoler, Divide by 10 or 11 $10.50

95H91 320 MHz prescoler. Divide by 5 or 6... $10.50
(Specs for ony of the cbove, 50¢ ea)

SN75491 iiiiennnee Segment driver...veieereeees 59¢
SINZ5492) ipore)s siexrs Digit DRaVET Mferooielexsissrlerepes 996

MAY SPECIALSIII

MC7805, 5V, 1A regulator, hause numbered....... 99¢
MK=20 TO-3 mounting Kit...coeeiieerneanans
Electrolytic Cop. 500ufd, S0VDC. 900 o

Miniature CTS PC pots, 1K......

Ceramic Base Pot arrays, ossorted volues, ...... 15/ 99¢
24 Pin DIP socket, gold, solder toil leods .. 10/53.88
RTL Flip-Flop TO-5 metol can..ceeecescnnes 10/..99¢
Tronsmitting Mico Copocitor .01ufd, 2.5KV... 5/..9%
Koil Kord. 4 color coded canductors. 4 feet.. 2/..99¢
Midget Collapsoble Antenna. 7" extended.... 3/..99¢
Heot Sheink Tubing 3/8"dio X 2' long, block  4/..99¢
Ferrite Beods, 1/B"X1/B“dig.c.cieeecececcss 20/..99¢
Computer Grade Cop. .4000ufd/50V . .. 2/81.99
100V, 3A epoxy diodes, full leads.....coun.. 5/$1.98

1N414B High speed signal diode (like TN914)..20/ $1.00

Minimum order $10 US/$15 Foreign in US Funds, Al orders postage poid.
Please odd insuronce. Master Chorge ond Bank Americo cords welcome,
($20 minimum.) Telephane orders may be placed 11AM to 5PM daily, Mon
thry Fri. Call 602-931-6949. Check reader service card or send stomp
for our lotest flyers pocked with new ond surplus electronic components.



Fred R. Goldstein WA WDS
43 Union St.
Peterborough NI 03458

AM is not Dead --
It Never Existed at All

ver the years, amateurs have used
Ovarious modes of transmission. In the
past, the rules and regulations specifically
permitted types of modulation on certain
frequencies. Unfortunately, these rules made
unclear the actual facts relating to modula-
tion. Best use of the spectrum requires that
we select our modes of transmission care-
fully, and to do this we must understand
their characteristics.

The simplest is AM. When radiotelephony
was invented, it utilized amplitude modula-
tion. This mode was erroneously believed to
consist of the varying of transmitted carrier
power in step with the audio. Some persons
still believe that this is true.

To understand AM, one must simply
understand mixers. When two signals are
added together in a mixer, the two original
signals appear in the output, as well as the
sum and difference of the inputs. Thus, if a
1 MHz signal is mixed with a 1 kHz signal,
the output consists of four frequencies: 1
MHz, 1 kHz, .999 MHz, and 1.001 MHz.

That is what happens in an AM trans-
mitter. The carrier signal passes through the
mixer, as well as the audio signal. The audio
is not passed to the antenna, being far too
low in frequency. But the sum and
difference products do pass, and they are the
sidebands that are transmitted. All intelli-
gence is transmitted on the sidebands, and
the carrier never varies.

In the receiver, the same process is
applied to the composite signal. The side-
bands mix with the carrier, producing
audible difference frequencies. It is obvious
that the carrier serves no necessary function,

10

so it can be eliminated in transmission. The
two sidebands are also identical, so onc of
them can be climinated, resulting in great
bandwidth reduction. The bandwidth of AM
is equal to twice the highest modulating
frequency. For voice, we assume 6 kHz; the
bandwidth of single sideband without carrier
is equal to the highest modulating frequency
minus the lowest modulating frequency, in
this case 2.7 kHz. This permits more stations
to occupy the same band.

The carrier signal is regenerated in the
receiver when suppressed carrier is used. If
one transmits carrier, it will show up as an
audible note on any AM signal it is near.
This heterodyning caused tremendous inter-
ference when AM was the dominant mode of
transmission, and plagues today's CBers. It is
especially disturbing when one realizes that a
majority of the transmitter’s output power is
being wasted on carrier. The carrier, in AM,
must be greater in amplitude than the sum
of the sidebands when 100% modulation is
used. Besides causing QRM, the carrier serves
to help the transmitter heat the shack and
generate business for replacement tubes and
power supplies. A ‘200 Watt” SSB trans-
mitter is far lighter than a “200 Watt” AM
transmitter, because of the easier duty cycle.

Frequency Modulation?

More recently, hams have taken to a
mode called “frequency modulation.” While
AM does not actually consist of a varying
carrier amplitude, FM is frequently believed
to consist of a varying carrier frequency.
Once again, many hams have made the same

mistake. Modulation consists of the genera-
tion of sidebands, not the manipulation of a
carrier wave.

How wide is FM? The bandwidth of
double-sideband AM is equal to twice the
maximum modulating frequency. But the
bandwidth of FM all useful FM — is
greater than the bandwidth of the equivalent
AM signal. This is because FM transmission
consists of a carrier, whose amplitude varies,
and multiple sidebands. The higher audio
quality of FM, and the superior noise
limiting, are due to the redundancy inherent
in FM.

Let’s examine an FM signal and see what
makes it tick. First a couple of terms:
Modulation index is the deviation of the
carrier divided by the audio frequency
causing this deviation. Deviation ratio is the
highest deviation divided by the highest
modulating frequency. The deviation ratio
indicates the maximum deviation actually
found.

Deviation? That's a bit tougher to
explain. Deviation is the apparent variation
in carrier frequency, extrapolated from the
effect of lowering the modulating frequency
towards zero. By itself, it's a far less uscful
term than we like to think. The carrier
frequency of an FM signal does not vary!
The average frequency is varied by
modulation, just as the average amplitude of
an AM signal is varied by modulation, by
adding stdebands.

In AM, the two sidebands are in phase.
Since they rise and fall together, the
apparent frequency of the envelope does not



vary. In FM, the sidebands are out of phase.
Either the upper or lower sidebands are
more powerful at any given portion of the
modulating waveform. Therefore, the
average power in the signal varies in fre-
quency.

This phase relationship has some
interesting effects. Since the overall ampli-
tude does not change, it is possible to
generate as many sidebands as one might
want. That means greater redundancy, and
redundancy in any system makes for greater
fidelity and accuracy. The carrier power is
distributed among the various sidebands, and
reaches zero at several values of modulation
index. One can measure the deviation of a
wideband signal by determining how many
times the carrier dips to zero as the modula-
tion is increased.

To determine the relative phase and
strength of each sideband, one looks at a
mathematical concept called a Bessel
Function. Looking at the Bessel chart, one
can tell which sideband is doing what, when.
Each significant sideband begins to come up
rapidly at a given index. One could use the
chart to determine the bandwidth of an FM
signal, if the modulation index and fre-
quencies are known. An easier way is to
approximate: Bandwidth equals twice the
deviation plus twice the maximum modu-
lating frequency. Don’t forget that last half
like the FCC did!

The phase relationship between sidebands
is complex, but one feature is fairly easy to
understand. The phase of the odd-numbered
sidebands is different between the upper and
lower sides of the carrier, while even-
numbered sidebands are in phase with each
other. AM signals have only one set of
sidebands, the first (odd-numbered), and
they are in phase. That is a crucial
difference, which becomes important in
phase modulation.

Phase modulation is similar to frequency
modulation, but there is one major func-
tional difference. The frequency response of
FM is linear, with equal amplitude tones
producing equal deviation. PM has a rising
audio response, with higher frequencies
generating more deviation, at a rate of 6
dB/octave. PM deviation is directly propor-
tional to modulating frequency.

Phase modulation can be used as FM if
the audio response is corrected. Communica-
tions FM, such as hams use, is actually PM in
most cases, with an audio response that rises
within the speech range. This is called
pre-emphasis. Most FM systems use some
pre-emphasis. With broadcasting, it is set to
begin at about 400 Hz, and rises to about 17
dB at 15000 Hz, the high end. Even tape
recorders and phonograph disks use pre-
emphasis, because noise is linear with regards
to frequency, and thus most of it is in the
treble range. Receivers incorporate de-
emphasis which restores the tonal balance
while reducing the noise.

Pre-emphasis is needed with FM for
another reason. Since the quality of recep-
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Fig. 1. AM sidebands vs. effective envelope. Direction of sideband indicates phase.

tion is dependent upon the modulation
index, and the modulation index falls as the
modulating frequency rises, pre-emphasis
helps keep the treble range index high
enough to overcome noise and interference.

One great benefit of FM’s redundancy is
the capture effect. A signal will completely
cover a weaker one on the same frequency
once the capture ratio is attained. This
works with noise too; a “full quieting” FM
signal can be just 3 dB stronger than a
totally unreadable one with a good detector
and a deviation ratio of about 5, which is the
broadcast standard. But if the deviation is
reduced, the capture effect lessens. Narrow-
band FM such as is used on 2 meter
repeaters has very little capture effect, with
its deviation ratio of 1.6 or less (5 kHz
deviation and 3 kHz modulation).

But phase modulation reveals how similar
narrowband FM and AM really are. One can
generate PM by actually shifting the phase of
a carrier. One radian of shift equals a
modulation index of 1, but in practice only
about half that can be achieved with a phase
modulator, and undistorted broadcast
quality must have less shift. If we accept
that a phase modulator only produces
enough shift for one set of significant
sidebands, we can use the Armstrong
method of modulation, developed by the
inventor of FM, Major Edwin Armstrong.

Armstrong knew that PM and AM
differed mainly in phase relationship, so he
generated a double sideband signal in a

degrees, and reinstated the carrier. The
result, provided the carrier was strong
enough, was PM. This system has been used
in broadcast transmitters, but the amount of
frequency (and hence, deviation) multiplica-
tion needed is very great. For wideband use,
direct FM is easier. Note that there is no
pretense of shifting the carrier frequency
with the Armstrong method. What slight
amplitude modulation results is quickly lost
in the Class C multipliers needed. Try
feeding AM into Class C multipliers, but not
with an antenna!

FM Reception

The simplest way to receive AM is with a
diode demodulator. The best way is with a
synchronous detector, which takes advan-
tage of the redundancy of the two side-
bands, but that practice is not yet common.
Diode detectors don't work with FM, since
the sidebands all cancel each other’s
amplitude variations and beat frequencies.
Thus, to detect FM, a different system was
invented. The most common is the discrim-
inator.

The discriminator compares the amount
of signal above the center frequency with
the amount below the center frequency. The
resultant voltage reflects the modulation.
Whether there are sidebands or a swinging
carrier does not matter here. The ratio
detector is a variant of the discriminator that
automatically cancels amplitude variations,
such as AM and noise. Both forms are
common.

(B)WIDER BANDWIDTH

Fig. 2. Narrowband vs. wideband FM.
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One newer way is to use a phase locked
loop. The PLL is a necessary part of an AM
synchronous detector, where its advantages
are drastic over the older diode system. With
FM, the PLL detector attempts to lock an
oscillator onto the frequency of the input,
which appears 1o vary as the average of the
sidebands swings back and forth (it acts
almost as if there really were a swinging
carrier). The important advantage is that a
PLL need not reccive the entire FM signal,
but only the first two sidebands on each
side. It will then have enough to lock onto.
By receiving a wideband signal as if it were
narrgwband, the recciver can slice out noise
and interference among the outer sidebands,
at the expense of wideband’s quieting. A
PLL detector also inherently tracks drift
with less distortion than a discriminator,
without an automatic frequency control
circuit.

So What’s CW?

We have already seen that the carrier does
not vary in amplitude when we transmit AM,
and that the carrier does not vary in fre-
quency when we use FM, Let's apply our
understanding of AM type A3 telephony to
type Al telegraphy — good old CW.

CW is a form of AM, and thus has a
bandwidth and sidebands. The sidebands are
generated by the keying, since a change in
effective amplitude necessarily causes side-

® Smallest size of any commercially available
synthesizer — only 1-3/8" x 3-3/4" x 7°".

® Excellent spectral purlty since no mixers are
used.

®.0005% (5 parts per million) accuracy over
the temperature range of —10 to +60 C.

® Immune from supply line voltage fluctuations
when operated from 11 to 16 volts de.

® Up to 8000 channels available from one unit.
Frequency selected with thumbwheel
switches,

® Available from 5 MHz t0 169.995 MHz with
up to 40 MHz tuning range and a choice of 1,
5 or 10 kHz increments (subject to certain
restrictions depending on the frequency band
selected).

® Top quality components used throughout and
all ICs mounted in sockets for easy servicing.

® All synthesizers are supplied with connect-
ing hardware and impedance converters or
buffers that plug Into your crystal socket.

bands. The bandwidth of a CW transmitter is
determined by the key click filter. If the
transmitter’s rise time is short (sharp
keying), there may be clicks, which are
wider sidebands than necessary. If the rise
time is made very long, the dits will get
mushed with fast code. Contrary to common
belief, keying speed does not affect band-
width. Potential keying speed does, and a
Novice probably shouldn’t use as little
keying filtration as a fast brass-pounder.

Now for the clincher: Since CW is a form
of AM (modulated by squared waves, so to
speak), it follows that keying (modulation)
should not affect the carrier. Here’s a logical
sequence, all of which is true in its own way:

1. In conventional full-carrier AM, the
amplitude of the carrier is not affected by
modulation. Sidebands are generated which
carry the information; the composite
amplitude of the carrier plus sidebands varies
by the addition and subtraction of carrier
and sidebands.

2. Assume secries-gate AM transmission
(grid modulation). When the modulating
waveform is at its most negative, the
modulated grid reaches the point of zero
tube output. At its most positive, the tube
reaches maximum output. This system
produces a carrier and sidebands as per
above.

3. Assume a square wave is fed into the
modulated stage. During one half the cycle,
the tube is entirely cut off; during the other

Vanguard
now has the World’s Largest Selection
of Frequency Synthesizers

from $139.95

half, the tube conducts completely. The
ironclad rule of AM — carrier unmodulated
by sidebands still stands; the high
harmonic content of the square wave
produces broad sidebands. Softening the
waveform by the addition of a low-pass filter
to the modulation reduces the width of the
sidebands.

4. Replace this square wave with a tele-
graph signal. There are still sidebands and an
unaffected carrier, even though the tube is
cut off during part of the waveform. This is
common grid-block keying CW. Even with
the key up, the carrier is still there!

Now you know as well as | do that when
a key s lifted, the carrier goes away, right?
But put in a narrow CW filter, say 40 Hz,
and key rapidly. It will be noticed that the
keying is softened if not obliterated by the
“ring” in the filter. This ring can be reduced
by proper filter design, but a certain amount
is inherent in any given bandwidth, because
the higher order sidebands are being cut off
by the filters! If one were, theoretically, to
narrow the bandwidth to a fraction of a Hz,
the signal would ring for several seconds.
Narrow the filter infinitely, and the carrier
remains infinitely present. The sidebands are
close to, and out of phase with, the carrier.

In case you're thoroughly confused, just
remember that a carrier wave is really only a
mathematical concept, and like most mathe-
nfatical concepts, carries very little
intelligence to most of us! ®

Vanguard frequency synthesizers are custom
programmed to your requirements in 1 day
from stock units starting as low as $139.95 for
receive and transmit synthesizers. Add $20.00
for any synthesizer for 5 kH2 steps instead of
10 kHz steps and add $10.00 for any tuning
range over 10 MHz. Maximum tuning range
available is 40 MHz but cannot be programmed
over 159.995 MMz on transmit or 169,995 MHz
on receive (except on speclal orders) unless the
I-f is greater than 10.7 MHz and uses low side
injection. Tuning range In afl cases must be in
decades starting with O (ie. — 140000
149.995 etc.). The output frequency can be
matched to any crystal formula. Just give us the
crystal formuta {available from your instruction
manual) and we’ll do the rest. We may require a
deposit for odd-ball formulas. On pick-up
orders please call first so we can have your unit
ready. Call 212-468-2720 between 9am and 4
pm Monday through Friday.

Available for aircraft, fire, police and amateur frequencies.

ot bﬂ’” We ship open account only to U.S. and Canadian go
'  VANGUARD LABS

, universities and selected AAA rated corporations.

SEND NO MONEY.
WE SHIP C.0.D.
ORDER BY PHONE
AND SAVE TIME.

196-23 Jamaica Ave., Hollis, New York 11423

112




(@~
.

@ KENWOOO
P

prse—— Yl A

' &)

Kenwood’s TS-520 has sold itself to
thousands of amateurs the world
over.

The value of its features and specifi-
cations are obvious. But just as impor-
tant is the kind of quality that Kenwood
builds in. Hundreds of testimonials on
the air attest to its performance and
dependability. You probably have
heard of some of the same glowing
praise.

The TS-520 operates SSB and CW on
80 through 10 meters and features
built-in AC and 12VDC power supply.

VOX, RIT, noise blanker, 2-position
ALC. and double split frequency con-
trolled operation are only some of its
fine features.

Kenwood offers accessories guaran-
teed to add to the pleasure of owning
the TS-520. The TV-502 transverter
puts you on 2-meters the easy way.
(It's completely compatible with the
TS-520.) Simply plug it in and you're
on the air. Two more units designed
to match the TS-520 are the VFO-520
external VFO and the model SP-520
external speaker. All with Kenwood
quality built in.

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA, CA 90248

/) TS-520

@peciﬁcations

MODES: USB. LSB. CW

POWER: 200 watts PEP input on SSB, 160 watts
DC input on CW

ANTENNA IMPEDANCE: 50-75 Ohms
unbalanced

CARRIER SUPPRESSION: Better than -45 dB

UNWANTED SIDEBAND SUPPRESSION: Better
than -40 dB

HARMONIC RADIATION: Better than -40 dB

AF RESPONSE: 400 to 2600 Hz (-6 dB)

AUDIO INPUT SENSITIVITY: 0.25pV for 10 dB
(S+NY/N

SELECTIVITY: SSB 2.4 kHz (-6 dB). 4.4 kHz
(-60 dB). CW 0.5 kHz (-6 dB). 1.5 kHz
(-60 dB) (with accessory filter)

FREQUENCY STABILITY: 100 Hz per 30
minutes after warmup

IMAGE RATIO: Better than 50 dB

IF REJECTION: Better than 50 dB

TUBE & SEMICONDUCTOR COMPLEMENT:
3 tubes (2 x 6146B. 12BY7A).11C, 18
FET. 44 transistors, 84 diodes

DIMENSIONS: 13.1"Wx 59" Hx 13.2" D

WEIGHT: 35.2 lbs

SUGGESTED PRICE: $629.00

VFO-520

Provides high stability with precision gearing.
Function switch provides any combination with
the TS-520. Both are equipped with VFO indi
cators showing at a glance which VFO is being
used. Connects with a single cable and obtains
its power from the TS-520. Suggested price
$115.00

SP-520

Although the TS-520 has a builtin speaker, the
addition of the SP-520 provides improved tor al
quality. A perfect match in both design and

performance. Suggested price: $22.95

TV-502

TRANSMITTING/RECEIVING FREQUENCY.
144-145.7 MHz. 145.0-146.0 MHz (opton)

INPUT/OUTPUT IF FREQUENCY.: 28.0-29.7
MHz

TYPE OF EMISSION: SSB (A3J). CW (Al)

RATED OUTPUT: 8W (AC operation)

ANTENNA INPUT/OUTPUT IMPEDANCE: 509

UNWANTED RADIATION: Less than -60 dB

RECEIVING SENSITIVITY: More than 1V at
S/N 10 dB

IMAGE RATIO: More than 60 dB

IF REJECTION: More than 60 dB

FREQUENCY STABILITY: Less than 2.5 kHz
during 1-60 min atter power switch is ON
and within 150 Hz (per 30 min) thereafter

POWER CONSUMPTION: AC 220/120V, Trans-
mission 50W max., Reception 12W max

DC 13.8V, Trans

mission 2A max., Reception 0.4A max

POWER REQUIREMENT: AC 220/120V, DC 12
16V (standard voltage 13.8V)

SEMI-CONDUCTOR: FET 5, Transistor 15,
Diode 17

DIMENSIONS: 6%~ W x 6” H x 13%" D

WEIGHT: 11.5 lbs

SUGGESTED PRICE: $249.00

CW.520
500 Hz CW Crystal Filter: $45.00

Prices subject to change without notice



Louis Berman K6BW
Department of Physics
University of San Francisco
San Francisco CA 94117

Is Extraterrestrial
Communication Possible ?

hroughout human his-

tory the art of long-
distance communication by
audible, visual, or electromag-
netic methods has played an
important role in advancing
the culture of the human
race. When Homo erectus
emerged from the mists of
antiquity a couple of million
ycars ago, his upright position
freed his hands for the deli-
cate manipulation of tools
and led to the development
of a larynx and speech box
that set him apart from all
other animals. One can
imagine early man communi-

communication succeeded
with the advent of tele-
graphy. In that same century
a few adventuresome
dreamers had aiready set their
sights much farther out.
Among the elaborate schemes
that had been concocted to
signal our presence to other
worlds in the solar system
were the following: the plant-
ing of a ten-mile-wide strip of
pine trees in Siberia in the
form of a right triangle; a
twenty-mile circular ditch
filled with water over which
kerosene would be poured
and set afire; a powerful con-

For all we know, CQs may be coming our way, unbeknown
to us, by sophisticated communication techniques beyond
our comprehension, just as the New Guinea natives who
communicate with drums are unaware of the international
radio traffic passing over their heads . . .

cating over distances with his
brethren by means of strident
calls, and his successor, Homo
sapiens, by means of fire or
smoke signals, drum beatings,
sunlight flashes from shiny
objects, and other primitive
methods.

It was not until a century
ago that man’s effort to over-
come great distances by rapid
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cave mirror that would focus
sunlight on Mars and burn
simple numbers in the desert
sands of that planet; a net-
work of large sunlight-reflect-
ing mirrors stategically posi-
tioned in several European
cities to conform to the con-
figuration of the Big Dipper
in the constellation Ursa
Major as a sign of intelligence
on carth,

In 1899 the eccentric elec-
trical pioncer, Nikola Tesla,
undertook to transmit a
powerful electrical signal into
spacec from his Colorado
laboratory and to detect any
possible replies. He employed
a large primary coil 75 feet in
diameter and a 3 foot copper
ball mounted on top of a 200
foot tower. He figured that
powerful alternating surges of
electricity introduced into
the copper ball and into the
ground would interact with
the carth’s magnetic field to
increase the power of the
radiated signal. Although
there were no extraterrestrial
responses to his efforts at the
time, it was reported that
incandescent lights were set
glowing 26 miles away. A
year later he claimed to have
picked up interplanetary sig-
nals.

In 1921 Guglielmo
Marconi believed he had
detected regular pulsed

signals from outer space in
the high meter band while
conducting atmospheric tests
aboard his experimental
yacht, the Elettra: In 1924,
when Mars was closest to the
earth (35 million miles), the
astronomer David Todd
arranged to have the U.S.

government’s  high-powered
transmitters turned off every
five minutes before the hour
between August 21 and
August 23. During these five
minute silent intervals he
used a special receiver tuned
between 50 and 60 kHz to
record on tape any signals
coming through. Out of a
hodgepodge of dots, dashes
and jumbled code groups,
which he and listeners
throughout the country
heard, nothing definite could
be ascribed to an outside
source. Today we know that
such very low outer-space
frequencies are reflected back
into space by the ionosphere.

Throughout the following
quarter century interest in
extraterrestrial communica-
tion more or less lapsed until
the growth of radio astronomy
after World War 11, As radio
telescopes grew in size and
observing techniques
improved, the time scemed
opportune to speculate once
more on the feasibility of
detecting extrasolar signals
from intelligent sources in
space. In a September 19,
1959 issue of the prestigious
British scientific journal
Nature, physicists Giuseppe
Cocconi and Philip Morrison



presented logical reasons for
instituting a search to detect
artificial signals in outer space
with large radio telescopes.
They concluded that the
probability of finding any
was difficult to estimate, but
if we never search, the chance
of success is zero.

In 1960 the first modern
attempt to look for artificial
signals in space was con-
ducted by Frank Drake at the
National Radio Astronomy
Observatory in Green Bank,
West Virginia. This was the
famous Project Ozma named
after the legendary princess in
the imaginary land of Oz. The
85 foot radio dish was
pointed, when time per-
mitted, in the direction of
two relatively close solar-type
stars, Tau Ceti and Epsilon
Eridani, about eleven light-
years distant. After 150 hours
of unrewarded observing
from May through july, the
search was abandoned.

In 1967 there was a brief
flurry of excitement when
the first pulsar was dis-
covered. Perhaps “little green
men”' were trying to contact
us with their very precisely-
timed pulsed radio signals. We
have since found over one
hundred pulsars in different
parts of the sky flashing radio
pulses up 1o thirty times per
second. They are the natural
consequence of certain stars
that have gravitationally
collapsed after exhaustion of
their available nuclear fuels
into small, rapidly-spinning,
highly-condensed objects
emitting beamed radio pulses
which the earth intercepts.

In the ensuing years there
have been a few sporadic
attempts undertaken to
detect artificial signals in
outer space, particularly since
1972. So far several American
and Canadian radio astrono-
mers have been unable to
locate anything resembling
intelligent coded signals from
a number of nearby sunlike
stars. Neither have attempts
by two groups of Soviet
astronomers, seeking pulsed

progress is

intelligent signals over the
entire sky from any source,
been successful to date. The
most unusual search in
that conducted
with the Arecibo 1000 foot
radio telescope in Puerto
Rico. Here several nearby
galaxies with their billions of
stars are being monitored
intermittently on several
microwave channels. There
are presently too many other
immediate and rewarding uses
of radio telescopes than to
spend time looking for coded
extrasolar signals with little
hope for success.

It would seem that 1420
MHz is a logical search fre-
quency of universal signifi-
cance. It is the emission fre-
quency of the dark, neutral
hydrogen clouds that outline
the spiral arms of our galaxy.
This frequency happens to lie
in the quietest terrestrial por-
tion of the microwave spec-
trum between 3 and 30 centi-
meters where the effects of
atmospheric absorption and
cosmic background noise are
at a minimum. If other
galactic inhabitants are also
surveying the hydrogen distri-
bution in the galaxy, their
receivers and ours, tuned to
the same spectral region,
might offer the best chance
of the successful receipt of
coded transmissions around
the hydrogen-emitting fre-
quency. However, it is con-
ceivable that an advanced
galactic society, desiring to
feave this channel open for
exploration of the galactic
structure just as we do, will
not beam CQs on or near this
frequency. A more suitable
communication frequency
might be the microwave
region between the emission
lines of hydrogen (H) at 1420
MHz and hydroxyl (OH) at
1668 MHz observed in the
interstellar clouds of our
galaxy. This microwave
section has been called the
water hole because H and OH
are the dissociation products
of water (H20). If water-
based life is prevalent else-

where, it might be natural for
advanced societies to employ
a precise frequency related to
the center of mass of the
water molecule. This com-
munication frequency lies at
1652.42 MHz.

We must remind ourselves
that we are tyros in the com-
munication enterprise. For
us, passive listening is
presently far more advan-

binary-coded, beamed signal
in the direction of the great
globular star cluster in
Hercules. Even though its dis-
tance is 24,000 light-years,
this object was chosen
because the beam width of
the arriving signal 24,000
years from now would just
span the diameter of the
cluster, thus wasting no
power; secondly, there might

Project Cyclops involves an array of some one thousand
100 meter dishes spread out over a circular area ten miles
wide at a cost of 10 billion dollars, about one-third the cost
of the manned missions from Mercury to Skylab. The
installation would be capable of intercepting coded beacon
signals from civilizations out to 1,000 light-years . ..

tageous than active beaming
which requires enormous
expenditures of energy.
Obviously, if there are no
civilizations with the will to
transmit as well as to receive
out of the hundreds of thou-
sands that presumably exist
in our galaxy of several
hundred billion stars, inter-
stellar communication will
never materialize. For all we
know, CQs may be coming
our way unbeknown to us by
sophisticated communication
techniques beyond our com-
prehension, just as the New
Guinea natives who commun-
icate with drums are unaware
of the international radio
traffic passing over their
heads. The acquisition of a
message obviously is the most
difficult part in establishing
an intersteliar dialogue. Once
acknowledged and replied to,
assuming we can decipher it,
arrangements can be made
with respect to channels of
operation, power require-
ments, and communication
modes for the proper
exchange of Knowledge
between two galactic cultures,
even if this takes centuries.
Our first active attempt 10
beam a message to a distant
stellar outpost was made in
November, 1974. The newly-
resurfaced 1000 foot radio
dish at Arecibo, Puerto Rico
focused a 450 Kilowatt,

be a sufficient number of
civilizations out of the
million stars in the cluster
capable of intercepting the
‘‘astrogram.” The binary-
coded message contained
information about the earth’s
biology pertaining to the
composition and structure of
the DNA molecule, the
human population, an inven-
tory of the solar system, and
a schematic of the radio tele-
scope that beamed the coded
signal.

Lastly, there remains for
discussion the most grandiose
project of all: the Cyclops
system of communication
proposed by Dr. B. Oliver, a
vice president of the
Hewlett-Packard Company.
Project Cyclops involves an
array of some one thousand
100 meter dishes spread out
over a circular area ten miles
wide at a cost of 10 billion
dollars, about one-third the
cost of the manned missions
from Mercury to Skylab. The
installation would be capable
of intercepting coded beacon
signals from civilizations out
to 1,000 light-years, or eaves-
dropping on the radio leakage
from local transmissions
broadcast by communicating
societies up to distances of
100 light-years. The array
could also be used to radiate
directional signals with
extremely narrow beam
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lobes. A large fraction of its
time would, in addition, be
devoted to investigations of
natural radio sources on the
sky. it is estimated that
within 1,000 light-years there
are some 1.7 million suitable
stars. By “suitable” we mean
solar-type stars which possess
sufficiently long life spans to
permit the slow, orderly
biological planetary evolution
of an intelligent species. For
example, our sun is about 4.5
billion years old and biologi-

cal ‘evolution on earth
required about 3.3 billion

years to produce modern
man. Under the optimum
conditions wherein inter-

stellar beacons operate con-
tinuously and we can monitor
all likely channels simultan-
eously in the microwave
region with a receiver having
at least one billion outputs,
the search could bt com:-
pleted in about 30 vyears.
Otherwise we should be pre-
pared to spend centuries of

effort in a project with some
chance of success in the
distant future.

In the meantime, there
remains the slim prospect of
screndipitous contact. We
might accidentally stumble
onto artificial signals being
randomly directed our way,
intercept signals being
exchanged between two other
worlds, locate signals between
a cruising spaceship and its
parent planet, detect signals
from an automated probe

monitoring our solar system
and reporting to its home
station or mimicking our
communication to gain recog-
nition (an unlikely source of
long-delayed echoes), or
eavesdrop on a galactic net-
work exchanging information
among its member societies.
Once intersteilar communica-
tion is initiated, it will mark
the end of our cultural isola-
tion and establish our entry
into the galactic club of
civilized societies. @

Autobiography
of an

Ancient Aviator

W. Sanger Green
1379 E. 15 Street
Brogklyn NY 11230

MORE DEPARTMENT OF COMMERCE STUFF

Last month | told you about my
official headquarters being changed
from Washington to Philadelphia. It
was much better than traveling out of
Washington for 30 to 40 days without
seeing my family. So, as | told you,
the first thing | did after receiving the
assignment was to move my wife and
Wayne to Philadelphia.

tn those days there were only three
classes of pilot licenses: Transport,
Limited Commercial and Private, each
with its limitations. All required a
written examination and a flight test.
It was up to the applicant to furnish
the airplane for his flight test. If the
flight test was in a dual control ship,
I'd ride with him to see how much he
slipped and skidded on his turns,
figure 8s, 180s and 360s — in other
words, to see whether he was flying
the ship or the ship was flying him,
Also, | very seldom licensed an air-
plane without test flying it myself. |
had three inspectors assigned to my
region, so the first thing | did was
make up a schedule of dates and
places where one of us would be
available to inspect aircraft and to
examine and test for pilot and
mechanic licenses. This was sent to all
the active airports in the region and to
all applicants.

On one of my trips to the Rich-
mond Flying Field | had an applica-
tion for a license for Roscoe Turner’s
“Flying Cigar Store” ship. If | remem-
ber correctly, it was a large single
engine biplane that, | believe, was an
early Igor Sikorsky stick and wire job.
It-was very well built and, according
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to Roscoe, was very nice to fly. |t had
to be good since the runway he
operated out of, across the field from
the Pitcairn hangar, was only about 30
feet wide and had deep ditches on
each side. At that time Roscoe had a
pet crow that he toock everywhere
with him, The crow had a habit of
picking up anything that was shiny
such as a wrench, pliers, etc., and
hiding it. What fun. As you may
possibly remember, Roscoe was
always dressed in smart uniforms. |
asked him where he got them and he
said that his wife designed and had
them made for him. Anyway, uniform
or not, Roscoe was an excellent pilot.

In late 1927 and early 1928 | spent
quite a little time based at Langley
Field, Virginia. | was stationed there
in 1925, so | still had a lot of friends
there. They put me up in the B.0O.Q.
(Bachelor Officers’ Quarters) and, for
a very nominal fee, fed me at their
mess. The NACA (National Advisory
Committee for Aeronautics) very
kindly hangared my plane. Quite a
few of the pilot personnel at Langley
and at the Naval Air Base at Norfolk
wanted to qualify for civilian pilot
licenses, so | processed their applica-
tions. Also, some of the “Non Coms”
and Specialists qualified for airplane
or engine mechanics licenses. The
NACA had quite a stable of planes in
their hangar, some of which they were
nice enough to let me fly. For my
money, their Fokker D7 was the best
handling ship of the lot. Tom Carrol,
an old friend of mine, was chief test
pilot for the NACA at that time.

On the morning of the 15th of
November 1928, | answered the
phone at my office at the Philadelphia
Airport and heard somecne say, ' This
is the White House Vacuum Cleaner
Department’’ {Hoover was then the
Secretary of Commerce). | knew right
away that it was Ralph Lockwood,
the Supervising Inspector in Washing
ton and my boss. | asked him why he
was wasting the taxpayer’s money on
long distance phone cails. He said they
had a problem and needed my help.
He said, ““You know that nice new
Stearman we have in our Bolling Field
hangar?** | said, “Yes.” “Well,” he
said, ‘‘Clarence Young (Chief Air
Regulation Division, and Lockwood’s
boss) is going to make a tour of
Europe next month and wants to take
the Stearman along. However, in order
to do this, the ship needs some addi-
tional instruments and a radio installa-
tion that can only be done at the
Stearman factory in Wichita. So
Clarence wants you to ferry it out and
back.” | told him that it would be sort
of difficult for me to get away just
then as we had just raised the price of
an untested pilot license to $100 and
the price of covering up a dry rotted
longeron to $150, and we were busy
running to the bank. His answer was
for me to throw a couple of shirts in
my flight bag and fly down to Wash-
ington that afternoon. They would
have the Stearman on the line, all
gassed, warmed up and ready to go
first thing in the morning. Well, an
order is an order — so | complied.

Instrumentation in most civil air-
craft in those days was pretty sketchy.
Many were equipped with only a

compass, altimeter and air speed indi-
cator, some with a turn and bank
indicator. This was about the story for
flying and navigating instruments. The
Stearman had all these for the out-
bound trip plus a rate of climb indi-
cator and radio on the return trip. An
1100 to 1200 mile cross-country trip,
especially if it was not over
established airways, was a bit more
complicated in 1928 than it is now.
To be sure, there were airway strip
maps to be had, but once you were
off those, the Rand McNally state
maps were about the only maps avail-
able. So you drew your flight line on
the state maps and tried to follow it.
Following railroads in mountainous
country was not recommended as
they sometimes went into tunnels
without warning. A combination of
visual and compass navigation was
what | generally used.

The trip out was normal for late
November — high head winds, snow,
sleet, etc. | had to make an un-
scheduled landing and overnight at
Terre Haute because the ground was
getting a little too close. There were a
lot of heavily flooded areas between
Anglum and Kansas City, and snow
from there to Wichita. Upon my
arrival, | phoned Stearman and told
him | had arrived with the package he
had been expecting from Clarence
Young. He said he'd send a pilot to
take the ship over to his postage
stamp sized factory landing place. It
took them four days to do the work
on the ship. Then, while | was testing
it, prior to returning to Washington,
the lever controlling the horizontal
stabilizer let go and put me into a dive
| couldn’t controf with the elevators. |
lost about 800 or 900 feet before |
realized what had happened and |
corrected it just in time. All | had to
do was to pull the stabilizer control
lever up and hold it with my left hand
while | operated the control stick and
throttle with my knees and right hand
to come in for a landing. It didn‘t take
Stearman more than a couple of hours
to make the necessary repairs, so | was
on my way by noon.

| got back to Washington the after-
noon of November 24th just in time
to jump into my Travelair and make
Philadelphia before dark. »



ME-8 EIGHT TONE ENCODER

Compatible with all sub-audiblz tone systems such as:
Private Lin2, Channel Guard, Quiet Channel, etc.

Powered by 6-16vdc, unregulated
Fieid replaceable, plug-in, frequency determining elements
Excellent frequency accuracy and temperature stability
Output level adjustment potentiometer

Low distortion sinewave output

Available in all EIA tone frequencies, 67.0 Hz-203.5 Hz
Complete immunity to RF

Reverse polarity protection built-in

All connections to board made with push-on
conrniectors, color coded wires supglied

Instant start-up

Frequency selection made by either 