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IT 'S A FACT... HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIFIERS IN THE WORLD.

WHETHER FOR AM ATEUR RADIO, COMMERCIAL OR MILITAR Y USE, WE OFFE R A CHOICE OF FIELD PROVE N STATE­

OF-THE-ART UNITS TO FIT THE REQUIREM ENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

~ZJ//? IKD 5 ...the newest member of the famous Henry Radio family of fine
c::!Y//(7 - amplU iers . And we're stili convinced that It's the world's finesilinear in

its class. The 1KO-5 was designed for the amateur who wants the quality and dependability of the
2KD~5 and 2K-4 , who may prefer the smallerslze,llghter weight and lower price and who will sett le
for 8 li ttl e less power. But make no mistake, the 1KD-Sls no slouch. Its 1200 watt PEP Input (700
watt PEP nomi nal output) along with Its superb operating characterist ics will stili punch out clean
powerful signals•••signals you 'll be proud of. Compare Its speci fications. Its features and Its fine
components and we're sure you will agree that the 1KO-S is a superb value at only $695.

~2J/# 2KD 5 We have been suggesting tha t you look Inside any amplifier before you
f.!:!Y/Ie - buy It. We hope that you will. If you " li ft the lid " on a 2KD-5 you will see
only the highest quality, heavy duty components and care fu l workmanshlp...att ributes that
promise a long life of continous opera tion in any mode at full legal power. The 2KO-5 is a 2000 watt
PEP Input (1200 watt PEP nominal output) RF linear amplifier, covering the 80, 40, 20, and 15 meter
amateur bands. It operates wi th two Elmac 3-500Z glass envelope triodes and a Pi-L pla te circuit
with a rotary silver plated tank coil. Price $945.

And don't fo rget the rest of the Henry family of amateur ampliflers...the Tempo 2002 high power
VHF ampli fier and the broad lin e of top quality solid sta te amplifiers. Henry Radio also offers th e
3K-A and 4K-Ultra superb high power H.F. amplif ier s and a broad line of commercial FCC type
acc epted amplifiers for two way FM communications covering the rang e to 500 MH z.

NEW TOll FREE ORDER NUMBER, (BooI 421 ·8831 e··I : ~
For all stares except Californi a. - . ~

C.lif. residents crease"II couect '" our"','" numbers MraWJV'J'I&~iro.
11240 W.Olympic Blvd.los Angeles. Calif . 90064 Zl3/4J7.6701
931 N. Euclid. Anaheim, Cal il. 92801 714/772-9200
Butler, Missouri 64730 816/679-3 127
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Rack Attack from DenTron
Components are the latest in communication systems adapting to your stations' needs. The DTR-3KA and DTR·1200L are equipped
with heavy-duty handles for easy rack mounting and rack brackets that can be easily removed. The DTR-1200L linear amplifier pro­
vides 1200 watts SSB and 1000 watts CW input continuous duty. It features large 3%" shadow box, back lit meters for easy reading,
and tuned input for compatibility with solid state or tube transceivers. The DTA-3KA antenna tuner handles a full 3KW PEP. It
features a built in 2KW dry dummy load with thermostatically controlled forced air cooling, a remote sensor box to insure meter
accuracy and 50 OHM impedance. Component racks available at your DenTron Dealer.

Spurious Emissions:

Modes:
Power Input:
Power Requirements:
RF Drive Power:

DC Plate voltage:
Duly Cycle:
Input Impedance:
Input VSWR:
Output Impedance:
Antenna load VSWR:
ALC :

OTR-3KA Antenna Tuner

Frequency Coverage: 1.8 - 30 MHz continuous
Built in 2 KW PEP Dummy Load · Forced Air Cooled
Input Impedance: 50 ohms (Resisti ve) to transmitter
Antenna Inputs .

Coax 1, 2 & 3 - unbalanced-may range from a few
ohms to a high impedance

Long wire - low to high impedance
Balanced line - 75-660 ohms

Power Capability: 3000 watts P.E.P.
Wattmeter: 200 watts forward

2000 watts forward
200 watts reflected

Accuracy: ± 5%
Remote sensor box
3%" backlit meters
Dummy Load: with manual or automatic forced air

cooling.
Integral 3KW Balun
CIRCLE 8 ON READER SERVICE CARD

5 Y,, " H x 17 " W x 13 " 0 (19" W with
rack brackets)
46 pounds

FCC Type Accepted
Size:

Weight:

DTR·1200L Linear AmpUllar

Frequency Ranges:
80 Meier Band 3.45· 4.8 MHz
40 Meier Band 6.00· 9.0 MHz
20 Meier Band 10.00 - 16.00 MHz
15 Meier Band 20.95 - 23.50 MHz
10 Meter Band Export Model

USB, LSB, CW, RTTY, SSTV
1200W· SSB, 10ooW· CW
234/117 VAC 50/60 Hz
150 Watts maximum and 65 watts
minimum for 1 KW DC input.
Idle + 2300V approximate
100% SSB, CW, RTTY, SSTV
50 Ohms nominal
1.5 to 1 average
50 Ohms nominal
2 to 1 maximum
negative going, adjustable from front
panel
IMD - greater than 30 db down
Harmonics - greater than 40 db down

Switchable 12VDC accessory output voltage
Multimeter:

Plale Voltage 0 - 3000VDC
Plate Current 0 - 500ma
Relative Output Adjustable

Front Panel Plate Voltage Switching
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graphs are welcome and will be carr
sidered lor possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self -addressed
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ment lo r the use of any unsolicited
material will be made upon accep­
tance. All cont ributi ons should be di­
rected 10 the 73 ed itor ia l o ffices.
" How to Write lor 73" guid elines are
availab le upon request

Editorial Offices:
Pine Street
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Advertising Offices:
Elm Street
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Phone: 603-924·7138

Circulation Offices:
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Phone: 603-924-7296

Subscription Rates
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On e Year (12 issues) $25.00
Two Years (24 iss ues) $38.00
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ANOTE

Some years ago, in my pre-Green past , I was emp loyed in a moving and
storage wa rehouse . The owner was so mething else. If we we re booked to
cap acity, he would book more storage. If we we re ove rboo ked, he would
book still mo re. " No" was not in his vocabulary. " But Sir , we have 200,000
pounds more th an we ca n handle right now! How ca n we take in ano t her
50,000 tonig ht? Wher e can we put it?" " I don't ca re w here you put it! Put it
so mewhere, put it an ywhere, because we've go t anoth er 100,000 co ming in
tomorrow! "

Now, this man was defin itely snapped out. Even though I thought he wa s
highl y success ful, I knew he was cr azy and figured he had to be at the top of
th e ent repreneurial heap . Then I met Wayne Green.

It is not easy working for Wayne. Bein g subject to a hard taskmaste r is dif­
ficu lt enough, but having to deal w it h one wh o never sleeps falls under th e
crue l and unu sual clause . He works at least 100 hours a week-at least. He
pro duces more editori al material per month (55 mag azine pages in July, in
fou r di ff eren t pub licat io ns) than poss ibly any other ed itor/publ isher in th e
world . He travels , makes gues t appearan ces, gi ves speeches. He turns out
correspondenc e by the bu shel. He reads scores of oth er pub li cati ons every
month. He monitors th e day-to-day operat io ns of a multi-divis ion co rpora­
ti on. And he expe cts everybo dy else to keep up w ith him. Right.

He has his faults . If his pen is might ier than his sword, his to ngue is-more
often th an not-sharper than hi s pen. " 1don 't wa nt to hear about problems
-I want SOLUTIONS!" He w ill listen attentively to a we ll -reasoned pro­
posal , but don't tr y to snow him with meaningless drivel. Don't interrupt him
when he' s typ in g. Repeat-Don 't interrupt him w hile he's typing ! Don 't use
t he color brown. Don 't be late for th e staff mee t ing, and di d yo u bring th e
chart I asked you for? Wh y is th at halftone muddy? Why are there so many
quotation marks here? We need to hire ten more people by next Tuesday.
Here's an idea for a new magazine-I wa nt th e fini shed product in my hands
in a month. Thin k, think , think. Push , push, push. Never Say Die.

For Wayne Green , no possibility is too remote to be invest igated, no idea
too w ild to be pursued. We of hi s staff wo uld ju st li ke to say th ank you to
Wayn e for th e twenty yea rs of NSDing it to ok to get 73 to thi s point at which
we can all take part in th is 20th An niversary ce lebrat io n. We know th at
yo u're highly successful, but there are th ose of us who are beginning to
think th at maybe you might not be crazy. So thank you , happy 20th, and, yes,
we know that yo u' d rather have an ad in this spa ce.

J.B.
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

STA TUS REPORT

On the event of our twent ieth
anni versa ry, and part icu larly for
you readers who have hung in
the re for much of th at time, I
thought you mig ht like to know
where we are with our many
pro jects at thi s ti me . . .and
where we're aiming.

Starting with 73 Magazine,
the backbone of our who le pub­
lis hing organizat ion, we're in
reaso nably good shape. We
have for years publi shed more
ar t icl es and even more pag es of
art ic les every month than any
other ham mag azine ... often
more than all others combined.
A recen t cou nt put us at about
two and a half ti mes as many ar­
ti cles as OST.

In case you haven't taken the
ti me to cou nt, 73 also has more
pages of paid advertising th an
any other ham magazine. Our
survey earlier this year shows
why: 73 readers number slig htl y
over 150,000 and are spending
an average of $9,500,000 a
month on ham gear and acces­
sories. Obviously the ads and ar­
tic les in 73 are influencin g this
flow of sales .

With near ly $10 mill ion a
month changing hands, it is no
wonder that 73 has so many ad­
vertisers. This benef its you in
several ways . .. fir st by making
the magazine larger and even
more packed with art icles. Then
it keeps the flow of money go ing
into our industry and thus pro­
motes the development of prod ­
ucts to make hamm ing more
fun. It also encou rages ama­
teur s to work on new inventions
which we will eventually see as
arti cles in 73 and then as com­
merci al prod ucts. Ever yone
gains and amat eur radio pays
fo r its spa ce In the spec trum by

helping the development and
pioneering of new equipment
and techniques for everyone .

We really can 't forg et tha t it
was via amateur radio that FM
repeaters became a worl dw ide
phen omenon .. . that sid eband
became a pract ical communica ­
t ions med ium .. . that slow scan
television was developed and
used. The list is a long and hon­
orable one. But without maga­
zines such as 73, these de­
velopments would not be prac­
tical. It takes the cross-fert il iza­
t ion of ideas and the work of
many peop le to make each of
these Ideas come to f ruit.

In the 1980s we'll be push ing
hard for amateu r radio to pio­
neer many more breakthroughs
in communication s. Such ideas
as automatic ident if ica ti o n,
mtcrocomputer-ortented com­
mun ica ti ons, wi de-band tech ­
niques, synchronous detect ion
of DSB signals, use of commer­
cial satelli tes fo r ham corn­
muni cat ions , new ideas in slow
scan whic h woul d made it use­
fu l to vir tually every ham, pan­
oramic reception, a new design
techn ique for transceivers,
packe t co mmunicat ions with
look-up dic t iona ries on a chip,
etc. You, the readers, will be in­
ventin g thes e communicat ions
systems and we'll be publis hing
them and helping you start sue­
cessful companies usin g these
new ideas.

Another very serio us need is
for a mass ive att ack on th e lack
of ham growth. To me this means
that every ham club in the coun­
try mus t organize to get new
li censees into their c lasses,
preferabl y from the high schools.
Not only do we need more ama­
teur s, and need them despe rate­
ly, but the co untry needs the

tech n icians an d engi neers
which will result from th is pro­
gram . If we are ever going to get
technica l leaders hi p of the
world back from Japan, we have
to out-ham them .. .and the y are
about 800% ahead of us on the
basi s of active ham s per capita.

Part of our attack will have to
be centered on Washington,
wi th pres sures on both the FCC
and Congress. We need to get
deregulation goi ng agai n and
assert contro l over our hobby.
We have shown th at we can do it
and we should be allowed to ex­
pand this function . It will only be
through such deregulation that
we will be ab le to do the experi­
ment ing, inventing, and pioneer­
ing which must be done during
the next few years. The insis­
tence of the FCC that hams only
use modes of communica tions
which are over 20 years o ld (so
that their ancient monitori ng
stat ions can copy all signa ls)
has put a heavy chill on amateur
inventiveness and must be end­
ed.

Another part of our attack
should be on a nati onal basis,
where we must do everything
possible to get ou r activit ies in­
to the media . . . wit h coverage
of impor tant amat eur services
being report ed on television, in
newspapers, and via articles in
the nat ional magazines . The
more we make ama teur rad io
known for it s benef its to the
count ry, the easier it wi ll be to
recruit new ham s into ou r
classes and the eas ier it wit I be
to get needed legislat ion through
Congress or the FCC.

Then there is the need fo r pro­
moting amateur radio on a world­
wide basi s. I've been ask ing for a
$1,000 donati on for my hamfest
ta lks toward a fund to work on

th is sit uati on for the las t year
and have, surprisin gly enoug h,
been able to get this. Recent ly,
the Rich land , Washington , ham­
fest sent a check wh ich has
gone into thi s wor ld develop­
ment fund . During 1981 I'll be
avail able on a similar bas is to
he lp ham fes ts draw la rge r
crowds (I hope).

The basic plan is to t ry to get
amateur radio into as many of
the lesser developed countries
(LDG) as possible, using the
scheme which worked so well in
Jordan. His Majesty, King Hus­
sein, has agreed to help with
this project, so with some fund­
ing , I sho uld be able to get int o
gear in time to perhaps help us
at the next ITU conference. The
Af rica n co untries are becoming
more and mo re aware of their
need for communications and
the importance of developing
nat ive technicians and eng i­
neers, so our sales pitch will be
simpler than it migh t have been
a few years ago.

In all, the most exc iti ng years
of amateur radio are ahead of
us.

COMPUTERS

Well , so much for the ham­
ming end of th ing s. The largest
part of our pub lis hing act ivity to ·
day is involved with microcom­
puters . .. and this appears to of­
fer us the greatest possibilities
or grow th .

In 1975, shortly after the in­
vent ion of th e microcomputer,
ou r group of 73 staffers started
up Byte magazine. Indeed, I
don't think the re was a person
on the 73 staff who was not in­
vo lved in getting Byte go ing. It
was a lot of work and utterly dev­
astating to us whe n Byte sud­
denl y moved out one night. The
lit iga t ion on that situa tion will
be long and expen sive , with sev­
eral millions of dollars involved ,
I expect.

Still, the 73 crew has survived
even toug her blows in the past,
such as an attempt by a previ­
ous business manager to put
the magazine unde r so he cou ld
start his own magazine. That al­
most did it to us, but everyone
worked aro und the clock for
month s and we pulled out of it .
Then there was an IRS blitz,
f rom the same source, and that
was abo ut as traum ati c as any­
thing in my li fe. By the time the
Byte thing happened, we could
surv ive just about anyt hing.

It too k a year before we were
on our feet enough to launch a



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

Small wonder.

• Effective noise blanker
Elim inates pulse-type inte rference such as ignition
noise .

• Built-in 25-kHz marker
Accurate f requency reference for cal ibration.

• Compact and lightweight
Measu res only 3 -3 /4 inches high , 9 -1/2 inc hes
wide, and 11-9 /16 Inches deep, and we ighs only
12.3 pounds. It is styled to enhance the appearance
of any fixed or mobi le station.

Optional DFC-230 Digital Frequency Cont roller
Allows f requency co ntro l in 20 -Hz steps with UPI
DOWN mic rop hone (supp lied with DFC-230) . In­
cludes four me mories (handy for split-freque ncy
ope rat ion ) and di gi ta l display. Covers 10 0 kHz
above and below each 500 -kHz band_Very compact.

~a. Ask your Authori zed Kenwood Dealer
!!~...~~_.. about the com pact, ful l-featu red, al l
, sol id-stat e TS-130 Series.

NOTE: Price, spec ificat ions subject to change
w ithout not ice and obligatio n.

• VFO-230 digital VFO with
f ive memories

• SP-40 compact mobi le
speaker

• CW narrow/wide selection
"N-W" switch allows select ion of w ide and narrow
band widths. Wide CW and SSB bandwidths are
the same , Opt ional YK-88C (500 Hz) or YK-88C N
(270 Hz) fi lter may be installed fo r narrow CW

• SSB narrow selection
"N-W" switc h allows select ion of narrow SSB band­
width to eliminate GRM, whe n optional YK-88$N
(1.8 kHz) filte r is installed . (CW f ilt er may still be
selected in CW mode. )

• Sideband mode selected automatically
LSB is selected on 40 meters and below, and USB
on 30 meters and above. SSB REVERSE pos itio n
is provided on the MODE switch .

• Built-in digital display
Six-dig it green fluorescent tube disp lay indicates
actual operating frequency to 100 Hz. Also indicates
external VFO or fixed-ch annel freq uency, RIT shift ,
and CW transm it/rece ive shifts. Also ana log sub­
dial fo r backup f requency indication.

• IF shift
Allows IF passband to be move d away f rom inter­
fering signa ls and sideband sp latte r.

• Single-conversion PLl system
Improves stab il ity as wel l as tra nsmit and receive
spurious cha racter istics .

• Built-In RF attenuator
For optimum reject ion of interrncoutation
distortion .

• Built-in VOX
For convenie nt SSB operation, as well
as semibreak-in CW with sidetone.

MATCHING ACCESSORIES FOR FI XED-STATION OPERATION:
• PS-30 base -station power • SP-120 externa l spea ker

supply (remotely switch - • VFO-120 remole VFO
able on and off with • MC-50 50kW500Q desk
T$-130$ power SWitch). micro phone

Other accesso ries not shown:
• YK-88C (500 Hz) and • MC-30$ and MC-35S

YK-88CN (2 70 Hz) CW fil te rs noise cancelling hand
• YK-88S N (1.8 kHz) mic rophones

narrow SSB filte r • PC-l pho ne patch
• AT-130 compact antenna • TL-922A linear amplifier

tuner (80 -10 m, inc luding • HS-5 and HS-4 headphones
3 new bands) • HC-lO wo rld digi ta l clock

• MB-100 mobile mounting • P$-20 base-statio n powe r
bracket supply for TS-130V

. 80 -10 meters, including three new bands
Covers all Amateur bands from 3.5 to 29.7 MHz,
inc lud ing th e new 10, 18, and 24 -MHz band s.
Receives WWV on 10 MHz. VFO cove rs more than
50 kHz abov e and be low each 500 -kHz band.

• Two power versions ... easy operation
TS-1 30S runs 200 W PEP/160 W DC input on 80 -15
meters and 160 W PEP/140 W DC on 12 and 10
meters. TS-130V runs 25 W PEP/20 W DC input on
all ba nds. Solid -state , wi deband fi nal am plif ie r
el iminates transmitter l un ing, and receiver wide ­
band RF amp lif iers elimina te preselector peak ing.

• Built -in sp eech processor
Increases aud io punch and average SSB outpu t
power, while suppressing sideband sp latte r.

TS-130 SERIES FEATURES:

Processor, N/ W switch, IF shift, DFC option
TS-~30s/v
An inc red ibly co mpac t , full-featured , all so lid ­
state HF SSB/CW transceiver for both mobile
and fixed operation. It cover s 3.5 to 29 .7 MHz
(including the three new Amateur bands!) and is
loaded with op ti mum operating features suc h as
digital display, IF shift , speech processor, nar­
row/wide f i lte r selection (on both SSB and CW) ,
and optional DFC-230 digital frequency control­
ler. Th e TS -130S ru ns high power and th e TS ·130V
is a low-power version for QRP applications.
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seco nd mi crocomputer maga­
zine, Kilobaud. It started off
much faste r than Byte, but pla y­
ing catc h-up is more diff icult
than cove ring new ground, so
Byte is st ill ahead in circulat ion.
By the end of 1979, Kiloba ud
Microcomputing had passed 73
in adve rtising pages and was
neck and neck and c irculation!

In January, 1980, we sta rted a
new magazine, 80 Microco m·
puting , devoted just to the
TRS-BO co mputer, its accesso­
ries and software. This turned
out to be one of the most suc ­
cessful new techn ica l maga­
zines in hist ory , passing a hun­
dred pages of paid advert ising
within nine months of sta rting
publi c a ti on. Th e ci rcu lation
started at 50,000 for the f irs t
issue and is expected to pass
100,000 by the end of this year.
This magazine is having a signif ­
icant effect upon the sales of
the Radio Shac k computer sys ­
terns and may be the one fact or
which w ill help them stay ahead
of th e coming Japanese inva­
sion of microcom put ers.

The micr oco mput er f ield ,
which started in 1975 w ith sales
of abo ut $5 mill ion (most ly by
one firm: Mits), has grow n at a
rate of over 300% per year on
the average, with no hint of any
slo wdo wn, even in response to
the recent recession . Every per­
son in the fi eld can fi nd fiv e jobs
or mo re since there is a desper­
ate need for tra ined peop le. vt r­
tually every hobbyist of the early
years is now working happi ly in
the ind ust ry _.. or has his own
f irm.

Perceiving the eventual need
for massive amounts of sof t­
ware to support the growth of
the industry, , s tarted a small
group working on evalu at in g
prog rams submitted by inde­
pendent authors for mass pub li­
cati on and distribu ti on in the
co mpu te r store s. Thi s wa s
started in 1978, down in the ol d
potato cella r at 73 in our
2SQ-year-old bui lding on Pine
Stree t. Tha t funct ion has grown
to f ill most of what used to be a
Peterborough motel, a zs-room
and restaurant complex. The
lab, one of the largest mi cro­
computer labs in the world, is
being gear ed to handle the
needs of two local colleges and
the high school as well as the
work requ ired by Instant Soft ­
ware. Almost a thousa nd pro­
grams are currently either in pro­
duct ion or nearl y ready for re­
lease.

The software programs are
suppo rt ive of the TRS-BO and a
half dozen other popular m icro­
computer systems. They are be­
ing produced in three European
languages and several more are
scheduled befo re the end of the
year. A production plant is being
organized for opening in Ireland
to supply the European, Af rica n,
and Midd le East markets.

Plans are also well along for
massive support of new micro­
compute r systems through co n­
versio n of existing suc cessful
programs fo r use on the new
systems . These are popular with
programmers because one or­
der for a single program can pro­
vide a royalty on the order of
$25,000.

Instant Software is the larg­
est of t he microcomputer so ft ­
ware publis hers .. . and we hope
to keep it that way . The biggest
problem we face is in getting
qual if ied peo ple to he lp us
grow .. . and in gett ing office
and produc t ion space in the
Peterborough area. The 40·room
house on Pine Street is full. The
Instant Software bu i lding is
full . . now where?

There is no way to reall y know
how big the software market wi ll
be for microcom puters, but esti­
mat es by f irms in the busin ess
of making educated guesses
about the future of industri es
put it at $10 bil lion wi th in ten
years. I th ink they are low . Wi th
microcomputers on every desk
in every office, plu s in off ices at
home, on every desk in sc hools
.. . and again at home for home
study, plus home computers,
we're looking at an incredible
computer market . Every one of
those computers is going to
need programs . .. and a lot of
them. These prog rams will sell
or rent for a few dollars up to as
high as thousands of dollars per
proqram.

In order to support th is qrow­
ing field, we are planning on
starting a busi ness-oriented
computer ma gazine and an ­
other in the educational fi eld.

OTHER STUFF

In additio n to my few personal
interest s, such as hamming,
fooling aro und with computers,
gourme t cooking, skin diving ,
skiing, hi-ti , et c., I read abou t 200
magazines a month to keep up
wit h my state of two art s as well
as the state of th e wor ld. There
are also demands on my t ime for
wri t ing the editoria ls for four
magazin es, an swer ing a few

hundred lett ers a month, and
keeping up w ith a couple hun­
dred develop ing situat ions, law­
suits and the li ke.

Some of my t ime is taken in
t rave l i ng to vis it computer
shows and manuf acturers, do­
ing consultation, attend ing an
occasio nal hamfest or cl ub ta lk,
and setting up representati ves
for Instan t So ftware in as man y
countries as possible. Add to
that some work for the local
Cha mber of Commerce , where I
am the vice president, my mem ­
bership in the National Indust ry
Advisory Committee for the FCC
(NIAC), a few local Mensa meet ­
ing s, membership in MITA (com ­
puter industry group) and ARMA
(amateur indus t ry), an occa­
sio nal news letter fo r the USS
Drum reunions (I served on the
submarine du ring WWII), and
there is little t ime to waste.

My need to wa tch the tele vi­
sia n I want on my own terms got
me invo lved with video record­
ers .. . and that has escalated to
video reco rding. I have in mind
makin g some video shows for
ham c lubs and co mputer cl ubs.
If that turns out to be of interest ,
I'll expand on th at. Our camera
sys tems are wo rking well and
I'm awa it ing a new sta ffer or tw o
to get thi s plan into mot ion. This
may be a way to make my travel­
og of co lor slides ava ilable to
many ham c lubs, since there are
just so many hours in the day for
me to work . Videotapes might
be the answer.

MY AIM
If I can survive the amount of

wo rk needed, I'm aiming for do­
ing all in my power to see that
we have one million hams in our
country by 1985. I think we need
them if we are go ing to have the
techn ical and pioneering devel­
opments we need. We are also
going to need th em if we ever in­
tend to get the ball back from
Japan on technical products de­
sign and ma nufact uring. I'm
talking about cons umer prod­
ucts such as te levis ion sets,
video reco rders, calculators, in­
tegrated circuits, computer de­
velopments, ham rigs, etc.

In addi t ion to that , I hope to
quickly get the microcomputin g
industry together to set a stan­
dard for electro nic mai l. This
could solve muc h of the US mail
problem for us . . .and also cut
down on the cost and time
was ted on phone ca lls. I ass ume

Continued on page 244
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Afresh idea!
Our new cro p of to ne equi pment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing ± .1 Hz over all temper­
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted . Our SS-32 encode only
model is programmed for all 32 CTCSS tone s or all test 'tones,
touch-tones and burst-tones.
And, of course, there's no
need to mention OUf

I day delivery and
I year warranty.

TS-32 Encoder-Decoder
• Size: 1.25 /1 x 2.0 11

X 040 11

• High -pass tone filter included that may be muted
• Meets all new RS-220-A specifications
• Available in all 32 EIA standard CTCSS tone s

SS-32 Encoder
• Size; .9 "x 1.3"x .40 " .
• Available with either Group A or Group B tones

Frequencies Available:
Group A

67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B
74.4 WA 97.4 ZB 127.3 3A 167.9 6Z
77. 0 XB 100.0 l Z 131.8 3B 173.8 6A
79.7 SP 103.5 lA 136.5 4Z 179.9 6B
82.5 YZ 107.2 lB 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 5Z 203.5 Ml

• Frequency accuracy, ± . 1 Hz maxim um - 40°C to + 85°C
• Frequencies to 250 Hz available on special order
• Continuous tone

GroupB
TEST-TONES: TOUCH-TONES : BURST-TO NES :

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

• Frequenc y accuracy, ± 1Hz maximum - 40°C to + 85°C
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 $29.95 ~-"-ISAJ

l'~ COMMUNICATIONS SPECIALISTS ..
426 West Taft Avenue, Orange, Ca lifo rnia 92667
(800) 854-0547/ California: (714)998-3021 .... 15



LOOKING WEST
Bill Pasternak WA61TF
24854·C Newhall Ave.
Newha ll CA 91321

Have yo u ever started read ing
a book and found that you
co uldn't put it down? That' s just
what happened to me last night.
The book I have ju st finished is
titled The Magic of Ham Radio,
writte n by a 60-year vete ran of
amateur radio named Jerrold
Swa nk W8HXR.

The Mag ic of Ham Radio is
mo re than just a look in to th e
past. It 's a detailed trip th rough
t ime na rrated by someone who
has lived the story. It's some­
thing you feel rath er than just
read. It has a rare something
that makes you a part of the
book - you are not just an out­
sider looking in on someo ne
else, read ing someone else's
story. The book is you, me, and
everyone else who has ever had
any contact with the amateur
service. Simply, the book is a
true ' joy , and one th at can be
understood by anyone-a ham
or someone who dwells outs ide
our special world. The book is
pri ced at $4 .95 and in my opin­
ion is wo rth every penny. It 's
published by 73 and availab le
through direct mail order f rom
73, Inc.

FIELD DAY AND THE MEDIA
DEPARTMENT

For some reason, the media
has di scove red Amateur Radio
Field Day. I have heard such re­
ports on my own radios and
have watched news coverage on
my very own Sony TV! For in­
stance, radio stati on KMPC here
in Los Angeles has a new week­
end forma t t itled " Weekend
L.A." Part of the program reo
valves around live on-the-spot
coverage of events taking place
in th is town. On Field Day week­
end, KMPC sent one of its radio­
equipped News Crui sers, a re­
porter, and a field producer to
var ious Field Day sites to inter­
view the amateurs participating
in the event.

Under the watc hful eye of pro­
duc er Kevin Gershan, the reo
ports were in teresti ng, intorma­
tive, and port rayed th e amateu r
service in a very positi ve light.
Never once was amateur radio

confused with ca, even though
neit her the producer nor air
ta lent was an amateur operato r.
Obvio usly they had done the ir
preparatory work well.

The same held true of TV
news co verage here in Los
Angele s. For instance, Metro ­
media TV channel 11 had an ex­
cellent news feature about Field
Day which was recorded at a
site in Griffith Park . Here again
there was no confus ion between
amateur radio and CB. The re­
port head lined th e emergency
communications capability of
amateu r radio. Others have told
me th at similar stories were
aired by other stations on their
news programs. This news cov­
erage was not limited to the Los
Angeles area . Norm Brooks
K6FO, one of the staff writers
for Worldradio, telephoned to
tell me of his personal exper ­
ience with the media in rega rd to
Field Day,

Norm 's name and call were
part of a wire serv ice story about
Field Day ac tivit ies in th e Sac ra­
mento area. Appa rent ly a net­
work produ cer fo r RKO Genera l
in New York City read the wire
copy and att empted to contac t
Norm. He was at his cl ub's Field
Day site at the time. Aft er recelv ­
ing th e message, he returned
the producer's call via a local
2-meter auto patc h system right
from his c lub's Field Day loca­
tton. He was able to givea rath er
graphi c demonstrati on of exact­
ly how amateur radio func­
t ioned, in that the interview was
done via the aut opatch ! Later in
the day, it was part of their net ­
work news feed and thereby at ­
tained nat ional status,

According to Norm, thi s pro­
ducer had al so done her home­
work in rega rd to the differences
between the amateur and Cit­
izens Band services. Never once
was there any mixup between
the two on the part of the inter­
viewer. There are similar stories
from amateurs in other part sof
the country who were contacted
by the loca l elect ronic media
with the result being some very
pos itive publici ty fo r our service.
It di dn't take a disaster to bring
them to us, as is usually the
case. In my mind, this signals a
very positive step forward in

gaining recognit ion for our hob­
by. I doubt if you will ever see a
prim e-t ime ne twork spec ia l
dealing with ama teur radio, but
then again who knows what
some exec might have in mind .
Nevertheless, Field Day 1980
was probably the best publi ­
cized out ing of its type in the
history of amateur radio. And
. . . Field Day 1981 is only a year
away.

SIX METERS CONTINUED
Last month we began to dis­

cuss six meters, th e deregu la­
tion that occ urred during the
summer, and a possible way in
which the band might be devel­
oped. Since as th is month's co l­
umn is being wr itten , last
month's has not yet reached
print , I cannot te ll you of any
feedback on what I put forth last
month. Confusing? Remember,
there is a GO-day time lag from
when [ write unt il the ti me you
read .

To continue, one Quest ion
most often asked of me is why
the si x-meter band is deserted.
In many areas, this has been
blamed on TVI to television
channel 2. In other places, the
story is th at everyone else is op­
erat ing on two-mete r FM. Both
are Quite valid reasons, but six
mete rs is to me a very important
band regardless of the problems
andlo r excuses. There is no real
excuse for leaving this vital par­
cel of ama teur spec trum unat­
tended. [ can give you one very
good reason that more of you
should consider getting on 6 me­
ters. One of these days it mi ght
well ge t d iscovered by th e
11-meter crowd and be popu ­
lated by them either legally (as
was the case with the estab lis h­
ment of 11 meters) or llleqall y
(as is the ca se with 10%
meters)!

Not long ago, th e FCC acted
to deny any further expans ion of
t t .meter spect rum to CB. Many
CB orga nizations had hoped fo r
the creation of either a new
pseudo-amateur-type servic e or
some form of SSB-only CB ex­
pans ion. The lobbying for this
was extensive, and everyone
th ought it would be a rubber
stamp deal. In fact, the dec ision
to deny was a shock to most
10Yz -meter SSB enthusiasts.
(For our purp oses , t ow-meters
is defined as 27.410 through
27.540 MHz.) The proposal be­
fore th e FCC was to create 25
new SSB-only channels and per­
mit limited vto operat ion as well

as skip contacts with other
United Stat es and Canad ian sta­
ti ons. Also, the five-minute rule
on contact s wou ld have been
abo lished. Though it had the
backing of both the Private Ra­
dio Bureau and the Off ice of
Chief Scienti st , the proposal ran
into heavy opposi tion from the
Field Office Bureau .

Field Office Bureau Chief Jim
McKi nney argued that this ap­
proach wou ld not solve the prob­
lems of the t t .meter band, and
would in effect be rewarding the
current i1[ega[ inhabitan ts of
10% met ers with new spect rum.
McK inney noted that his mon i­
toring stati on s had recorded
conversations between illegal
10 Yz -meter operators in which it
was stated that said ope rato rs
wou ld " move awa y from any
new expan sion so as to mai n­
ta in the ir c lear channels." Later
reports I heard from various
sources told of plans by these
ope rators to " take 10 meters" if
necessary. Had th is occurred, it
would have meant an all -out war
between the Hleqals and the
amateu r radio co mmunit y.

What does all this have to do
wit h 6 meters, you ask? Simply
thi s. Unlike 10 meters, which is
fairly well inhabi ted by lice nsed
ama teurs, these days the six­
meter band has an estimated
3Q(X) to 4000 users on various
modes scattered nationwide. If
50,000 iIIegals decided to take
the band, how hard to you thi nk
it wo uld be for them to accom­
pllsh this? "Wait," yo u say.
"These guys are onl y int erested
in working skip , and there is [it­
tie of that on 6 meters." True,
many are into pseudo-amateur
DXing , but thousand s of ot hers
are rag-chewers, not unlike you
who operate on 2, 220, and 450.
A[I they want is a nice clear par­
cel of spect rum where they can
chew th e fat across tow n with­
out any interference. Is not 6
meters the ideal band to simp ly
take? Cou ld we really protect it
from such an invasion? I think
not. TVI won 't stop them . Many
of th e 10 l/2-m et er ill eg al s
ope rate wi th very high powe r
levels and already cause severe
TV[ and RFI problems in their
neighborhoods and care littl e
about it. If they're breaking the
law anyhow, what 's TVI to
them?

How then can six meters be
protec ted from such a potent ial
thr eat? There is only one an-

Continued on page 240
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All new, all nine hf bands and only $849!
DELTA - the symbol of change - the name
of a great new TEN-TEe tran sceiver. A
transceiver for changing times, wit h new fea­
tures, pe rformance . styling. size and value .
TOTAL SOLID-STATE. By the wor ld's most
expe rienced manufacturer of hf solid-state
amateur radio equip ment.
AU 9 HF BANDS. First new transceiver since
WARe. 160· 10 Meters including the three new
hI bands (10. 18 & 24.5 MHz). Ready to go
except for plug-in crystals for 18 and 24.5 MHz
segments (available when bands open for use).
S UPE R RECEIVER . New . lo w no ise
double-conversion design. with 0.3 ~V sen­
sitivity for 10 dB S+ N/ N.
HIGH DYNAMIC RANGE. 85 dB minimum
10 reduce ove rloa d possibility. Built-in. switch­
able . 20 dB atten uetor for extre me situations.
SU PER S ELECTIVITY. Bcpolc mo nolithic
SS B filter with 2.4 kHz ba ndwidth, 2.5 shape
factor at 6/60 dB points. And optional 200 Hz
and 500 Hz 6-pole crysta l ladder filters. Eight
pole and e -pole filters cascade for 14 poles of
near ultimate skirt se lectivity. Plus 4 stages of
active audio fillering. To sharpen tha t i-f
response curve to just ISO Hz ba ndwid th
4-position selectivity switch.
BUILT-IN N OT CH FI LTE R. Standard
equipment. Variable. 200 Hz to 3 .5 kHz. with
notch depth down to - 50 d B. Wipes out
interfering carriers or CWo
OFFSET TUNING. Moves receiver frequen cy
up 10 ::!: 1 kHz to tune receiver sepa rately from
transmitter.
" HANG" AGe. For smoother, clearer, re­
ceiver operation.
OPTIONAL NOISE BLANKER. For that
noisy location. mobile or fixed.
WWV RECEPTION . Ready at 10 MHz.
" S"/S WR METER. To read received signal

strength and transmitted standing wave ratio.
Electronically switched .
SEPARATE RECEIVER ANTENNA JACK.
For use with separa te receiving antenna .
linea r am plifier with fuU break-in (QSK) or
transvett ers.
FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient.
DIGITAL READOUT. Six 0.3" red LEOs.
BROADBAND DESIGN. For easy opera­
tion. Insta nt band change - no tuneup of
receiver or final amplifier. From the pio neer .
TEN·TEe
SUPER TRANSMITTER. Solid-state all rhe
way. Stab le. reliable . easy to use .
200 WATTS INPUT. On all ba nds including
10 meters (with 50 ohm load ). High SWR does
not autom atically limit you to a few watts
output. Prove n, conservatively ra ted final
am plifier with solid-state devices warrant ed
fully for the first year , and pro-rata for five
more years.
100% DUTY CYCLE. All modes , with co nfi­
den ce. 20 minutes ma x. key -down time.
Brought to you by the leade r in solid-sta te
finals, TEN-TEe
QSK - IN STANT BREAK·IN. Full and fast.
to make CW a rea l con versation.
BUILT·IN VOX AND PIT. Smoot h, set-and­
forget VOX action plus PTT con trol. VOX is
sepa rate from keying circuits.
ADJUSTABLE TH RESH O LD ALC &
DRIVE. From low level to full ou tput with
ALC control. Maximum power without distor ­
tion . LED indicator .
ADJUSTABLE SIDETONI!. Both volume
and pitch, for pleasant monitoring of CWo
SUPER STABILITY. Perm eability tuned VFO
with less than 15 Hz change per P change
over 40 0 ran ge after 30 min. warmup-and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply.
VERNIER TUNING. 18 kHz per revolution.
typ ical.
SUPER AUDIO. A TEN-TEC trademark
Low 1M and HD distortion (less than 2%).
Built-in speaker.
SUPER STYLING. The '80s look with neat,
functional layout. "Penelized' grouping of
co ntrols nice ly huma n engineered for logical
use. New. smaller size that goes anywhere .
fixed or mobile (4¥4'h x 11~"w x IS"d).
War m. dark front pa nel. Easy-to-read con trast­
ing nome nclature . Bla ck "cla m-she ll"
aluminum case. Tilt bail.
MODULAR/MASS-TERMINATION CON­
STRUCTION. Individ ual circuit boards with
plug-in harnesses for easy removal if nece s­
sary. Boards are mailable.
FULL ACCESSORY LINE. All the option"
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45 ; Mod el 280 Power
Supply $149; Model 645 Dual Paddle Keyer
$85: Model 670 Single Paddle Keyer $34.50:
Model 247 Ante nn a Tu ne r $69; Model
23 4/2 14 Speech Processor & Co nde nser Mi­
cropho ne $163: Mod el 2 15 PC Ceramic Mi­
crophone $34.50 . Model 283 Rem ote VFO.
Mod el 287 Mobile Mount. and Model 289
Noise Blanker available soo n.

Experience The Notable Cha nge In HF
Transceivers, Experience DElTA. See your
TEN·TEe dealer or writ e for full details.



DX(

Jim Cain K1TN
306 Vernon Avenue
Vernon CT 06066

Dateline: Mid·October, 1974.
Seems like only yesterday, as
Frederick Lewis Allen would
have said. A pho ne call came in
about 2200 UTe fro m one of the
locals who got home from work
earlier than we did. "J im, 15 is
wide open to Japan ! I ca n't be­
lieve It! " "Skew path over Aus­
t rali a?" we asked. "Nope, di rect ,
just like the real thing, and
they're abo ut 5 7-good . steady
signals." It was tough putting in
that last hal f hour at the salt
m in e , and we p us hed the
Porsche's pedal to the floor to
get home. The t s-meter antenna
hadn't been point ed toward Ja­
pan for anythin g other than try­
ing to fi nd our loca l noisy power

J
pole in at leas t two years.

Sure enough, we ended up slt­
ting at the rad io for a co uple of
hours, happil y exchanging re­
por ts wi th the JA stations, many
of them low -power novice opera­
tors wh o had never worked any­
thing in the States east of Seat­
tle; they did their best to pro­
nounce "Connect icut" fo r the
first ti me and it was easy to
sense the thril l in their voices.
The openings conti nued for sev­
eral evenings, on ly to Japan and
immediately surrounding areas,
thou gh. We worked about 500
JA stati ons in a few weekday
evening operati ng st ints, and
got about 495 QSL card s through
the QSL bureau for the eff ort.
Dinner went uneaten , chores
were undone, and sleeping wa s
curtai led du rin g thi s pe riod,
which W1HDQ wo uld late r call
an unprecedent ed rise in the
so lar fl ux and suns pot act ivi ty
duri ng a sunspot min imum.

What most of us would cal l it
is a miracle. In the autum n of
1974, conditions had deterio­
rated fo r a cou ple of years, since
about 1971, and things were go­
ing to get a lot worse before they
sta rted gett ing any bette r. Ten

meters wa s basicall y useless,
15 was a joke mos t of the time,
and 20 was no great shakes .
Long path? Forgott en. Japan
comin g in over Europe? Don 't be
si lly. Man y of us just kept up a
znmeter bea m an d concen­
trated on 40, 80, and 160 for the
durat ion of the vac ation the sun
had tak en from spotting. This
wr iter had over 200 DXCC coun­
t ries confi rmed on 80 met ers ,
with 40-15 long fi nished fo r
5-Band DXCC, but 10 looke d
hopeless. We had rushed home
a couple of times th at summer
to ca tc h mu lt iple-hop Sporadic
E openings (or wh atever they
were) in to Europe, attempt ing to
work a hundred on 28 MHz, but
the openings were alw ays ex­
t remely sha rp geograp hicall y
and never exte nded into the
USSR and seldom into eastern
Eu ro p e i n gen era l. Those ,
fr iends, are sti nko conditions.

Just five years aft er the prop­
agati on pits of 1974 came the
w inter of '79·'80, the best in
tw enty years .Japan wa s worked
from Con nectic ut on six mete rs,
and hundreds got Alaska and
Hawai i on 50 MHz to finish up
Wo rked All States . Ten meters
opened to places like 4S7 Sri
Lanka at midnight, and Califor­
nians worked long path into Afri­
ca on 10. Fift een mete rs was
open many days 'round the
clock, with all conti nents S9
s im u lt aneo usly . Twen ty , o f

course, was unbe lievab le, and
with 15 and 10 taking som e of
the load , 20 was often pleas­
antly uncro wde d.

What will thi s comin g operat­
ing season be like? The fore­
casters tell us that the peak of
sunspots was reached some­
ti me last win ter . . . thi s ti me
may not see the phen omenal
e-meter propaga tion, and 10
might be just a hair less terr ific,
but still th is winter will be the
best for at least another six or
seven years, and no serious ra­
di o opera tor should mi ss it .
W hile suns po t lulls do en­
courage low band DXing and
pus h us into often -ignored fre­
quency territory , the minimum
years are really pretty di sm al,
and, lest we forget, they will
return . So enjoy October, 1980,
because the radio won't be this
good again soo n.

The premier operati ng event
of October (of the whole year , for
that matter) is the CO World­
wide Contes t phone weekend
(CW is in November). Don't miss
it. Act ivit ies like the CO WW
generate the wor ldw ide partici­
pat ion which enab les us to di s­
cov er band openings on paths
which are no rmall y unrecog­
nized fo r mere lack of signals
... Iike the o ld "does a t ree fail ­
ing make any no ise if there's no
one to hear it?" questi on. This
contest in 1979 produ ced suc h
fea ts as several stations who
worked al140 CO zones over the
weekend, 150 d ifferent DXCC
count ries , etc. K1RM set a new
USA record on 15 meters, an an­
time mark fo r a USA single oper­
ato r on any band , and although
it might seem th at Vince could
rest on his la urels for a wh ile, his
record co uld be broken this
year, given a DXer at the right
stat ion. Maybe K1RM will break
his own record , which now
st ands at 1768 con tacts, 38
zones, and 129 cou ntries.

DXCC NEWS

What is a del eted coun try? In
DXCC terms, it is one whic h has
ceased to count for the awa rd;
the last page of the ARRL's
DXCC Cou ntries List (CD-216)
lists almost f ifty such deleted
count ries. To make the Honor
Roll , one must have wor ked,
confirmed, and rece ived DXCC
credit for all but nine (or fewer)
of the ac tive countries on the
li st. That' s wh y when the Honor
Roll li sting is pub lished in QST,

Alvaro Fernandez K operated special cal/sign 6D2AF during the ARRL 1980 Contest; OSL Ap artado A-23,
Cuidad Obregon, Son ora Mexico.
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1. SENSITIVITY: Superb amp lif ier circuitry with performance
that can 't be matched at twice the price. Average sensitivity
of better than 15 mV from 10 Hz to 500 MHz on every mode l
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.
2. RESOLUTION: 0.1 Hz to 12 MHz. 1 Hz to 50 MHz, 10 Hz
over 50 MHz.
3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive , the y provi de the RF shielding
and min imize RFI so necessary in many user environments.
4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010 1
8013 series and optional on the 7010 series is a buffered
10 MHz c lock time base inpu t/ou tput port on the rear panel.
Numerous uses include phase comparison of coun ter time
base with WWVB (U.S. National Bureau of Standards). Stand­
ardi ze calibration of all counters at a facility with a common
10 MHz external c lock signal , calibrate scopes and other test
equipment with the output from prec ision time base in
counter, etc., etc.
5. ACCURACY : A choice of precision to ult ra precision t ime
base oscil lators. Our ± 1 PPM TCXO (temperature cornpe n­
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units
tested over 20·40 c C. They contain voltage regulation circu itr y
for immunity to power variations in main inst rument power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads f rom affect ing oscillator. Availab le in the 8010 and
8013 ser ies is our new ultra precis ion micro power proportional
oven oscillator. With ± .05 PPM typi cal stabi lity over 10·45 c C,
t his new time base incorporates all of the advantages of our
TGXO's and virtual ly none of the disadvan tages of the tradi­
tional ovenized oscillator: Requires less than 4 minutes
warm-up t ime, small physical size and has a peak current
drain of less than 100 mao
G. RAPID DISPLAY UPDATE: Internal housekeeping
functions require only .2 seconds between any
gate or sample time

period. At a 1 second gate time the counter will display a new
co unt every 1.2 seconds, on a 10 second gate time a new count
is d isplayed every 10.2 seconds. (10.2 seconds is the maximum
time required between display updates for any resolution on
any model listed).
7. PORTABILITY: All models are delivered with a 115 VAG
adapter, a 12 VDC cord with plug and may be equipped with
an optional ni-cad rechargeable battery pack instal led within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AG adapter provided.
8. COMPACT SIZES: State-of-the-Art circuitry and externa l AC
adap ters allowed design of compact easy to use and transport
instruments.
Series 8010 /8013: 3" H x 7·112" W x 8·1/2" D
Series 7010: 1·3/4" H x 4-1/4" W x 5·1/4" D
9. MADE IN U.S.A.: Al l models are designed and manufactured
at our modern 13,000 square foot fac i lity at Ft. Lauderdale,
Florida.
10. CERTIFI ED CALIBRATION: All models meet FCC specs
for freque ncy measu remen t and provided with each mode l is a
certificate of NBS traceable calibration.
11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art
LSI circu itry, parts co unt is kept to a min imum and internal
case temperature is only a few degrees above ambient
result ing in long component li fe and reliab le opera tion . (No
cu stom IC's are used .)To demonstrate our confidence in these
designs, all parts (excluding batteries) and service labor
are 100 % guaranteed for life to the or ig inal purchaser.
(Transportation expe nse not covered).
12. PRICE: Whe ther you choose a series 7010600 MHz
coun ter or a ser ies 80131.3 GHz inst rument it wi ll compete
at tw ice its price for co mparable qua lity and performance.

MODEL8010A/8013 1.1 GHz/1.3GHZ

aport an aOC 0ao pTCXO ernpe a

IrMODEq~ RANG E ftrMlizTIM E BASE VG.'$Et: SlTlvff f
GATE

RESOLUTION
EXT. CLOCK SENSITIVITY Nl·CAD J

(From 10 HZ)J r STABlllTYJr AGING, rOESIG N)C1 o Hz 10500 MH 500 MHz 10 1.1 GH z TIMES ~ 2 MHz 60 MHz Max . Freq t: NPUTIOU TPUT CONTRO L BATTERYPAC

7010A . P (3) 10 Hz YES
NO

YES
600 MHz Ilr-"TCXO ' 15 mV NfA 1 Hz 1 Hz (600 MHz) OPT IO NAL OPTIO NAL

~
1. 1. 10 s8e.

~ ~1 P

TCXO ' (4) 10 Hz YES YES
8010.1 A 1.1 GHz

± 1 <1 PPM'Y~I
15 mV 30 m V 01 .1. 1. 10 sec .1 Hz 1 Hz

(1.1 GHz) STA NDAR D YES OP TIONA L

f0010.05A:

80l3'.1 O· ,4} 10 Hz YES YES1.3GHz <.. 1 PPM/YR 15 mV 30mV .1 H z 1 Hz (1.3 GHz) STANDA RD
YES

OPTIONA L801~ ::!: 05 PP M"lI. OCXO · 01. 1. 1, 10 sec

s-n r ru re C m er-eat ec x t orn-sc ll1 tor .. X - P, , j Oven c om ronec xta t 0 c tua tor

5821 N. E. 14th Avenue, Fort Lauderdal e, Florida 33334
TERMS: Orde rs to U.S. and Canada, add 5% lor Shipping . handl ing and insurance to a ma ximum 0 1$10,00, All oth er o rders add 15%
C.O,D. collec tion tee $2.00, Florida orders add 4% stale la x. Personal ch eck s mus t crear eerore co coe are shipped

SERIES 7010A

#7010 A 600 MHz counter- 1 PPM TCXO
#7010.1A 600 MHz Counter - 0. 1 PPM TCXO

OPTIO NS:
#70·H Hand le/Ti ll Bai l (no t show n]
#N i·Cad-701 Ni-Cad Battery Pack & Chargin g

Ci rcui try Inst al led In side Unit
#EC-70 External Clock Inp ut/Output
IICC-70 Carry ce ee . Padded Black Vmy l

$199.95
$249.9S

$2 95

$19.95
$35.00

$9.95

•

SERIES 8010Al801 3

11801DA 1.1 GHz counter . 1 PPM TCXO
11801D.1A 1.1 GHz counte r-c.t PPM TCXO
#8010.05A 1.3GHz Ooun ter . ,05 PPM Oven
118013.1 1.3GHz Cou nter - 0.1 PPM TCXO
118013.05 1.3GHz o ounter . ,05 PPM Ove n

OPTION S
IIN I-Cad-S01 Ni-Cac aauerv Pack & Cnarq.oc

C irc ui try Install ed Inside Uni t
/tCC -SO Carry Case - Padded Bla ck Vinyl

•

$399.00
$450.00
$499.00
$550.0 0
$599.00

$49.95

$ 9.95

ACCESSORIES

IITA -l00 Te lescope antenna w i th
right ang le BNC $ 9.95

IIp ·l00 Probe, 50 Ohm , 1X $13.95
IIP-l0 l Probe, t o-s ass

Aud io Usage $16.95
IIP·102 Prob e, Hi-Z

General Pur pose $16.95
IIL FM .111Q Low Frequency Mu lt iplier

X 10.X 100.Xl000 $119.95
Fo r H igh Resol ution ot AudIO Freq.

1-800-327-5912
FROM FLORIDA(305) 771 -205112



CONTESTS(

Robert Baker WB2GFE
15 Windso r Dr.
Atco NJ 08004

CALIFORNIA QSO PARTY
Start s: 1800 GMT October 4
Ends: 2359 GMT Octo ber 5

The contest is spo nsored by
the Northern Cali fo rnia Contest
Club, w ith stro ng efforts being
made to have all 58 count ies in
Cali forn ia on for the co ntest dur­
ati on .

Single-operator stat ions may
ope rate onl y 24 hours of the co n­
test period ; off tim es mu st be
clea rly marked in the log. Multi ­
operato r st ati ons may operate
the full 30 hour s. Stat io ns may
be worked only once per mode
per band . All contacts mu st be
simplex. Cali fornia stations that
change count ies are consider ed
to be new sta tio ns and may be
contact ed again for points cred­
it.

)
EXCHANG E:

CA statio ns send aso num­
ber and county. Others send
aso num ber and state, prov­
ince, or ARRL cou nt ry.

FREQUENCIES:

Novice- 3725, 7125, 21125,
28125. CW-1B05, 3580, 7080,
14080,21080,28080. SS8 - 1815,
3895, 7230, 14280, 21355, 28580.

SCORING:

Each completed phone co n­
tact is worth 2 aso point s. Each
completed CW contact is worth
3 oso points. For mu ltiplie r, CA
stati ons use th e number of
sta tes, VOIVE 1-7, and VY1IVE8
for possible of 58. Others use
th e number of CA co unties
worked for a pos sible total of 58 _
The fin al score is the number of
QSO po ints multiplied by the
number of multipliers.

A WARDS:

Cert ifi cat es for hiqhest-scor ­
ing sta tio n in each CA county ,
each state/ pro vince, and each
country. Trophies to the highest­
scoring out-of-state single op,
high est-scorin g CA single op,
and highest-scorin g DXpedit lon
to a CA county.

ENTRIES:

All logs and summary sheets
must be postmarked by Novem­
ber 1st and addressed to: NCCC,
d o Dennis Egan N6QW, 811
Byerl ey Avenue, San Jose CA
95125. Please incl ude an SASE
wit h your entry.

VKlZUOCEAN IA OX CONTEST
Phone

Starts: 1000 GMT October 4
Ends: 1000 GMT October 5

CW
Start s 1000GMT October 11
Ends 1000 GMT October 12

Sponsored b y t he N ew
Zealand Associat ion of Radio
Transmitt ers, Inc.

EXCHANGE:

Send 5 or 6 digits made up
from the RS(T) repor t plus a
thr ee-digit aso number st art ing
with 001.

SCORING:

Ocea nia stati ons (other th an
VKlZL) score 2 points fo r each
aso on a spec ific band with the
rest of the world. For the rest of
the world (other than VKJZL).
sco re 2 poin ts perQSO on a spe­
cif ic ban d wit h VKlZL and 1
poi nt fo r each aso on a specific
band w ith Oceania statio ns ot h­
er than VKlZL. The fi nal score is
the total aso po ints (from al l
bands used) mul t ipli ed by the
sum of VKlZ L call areas wo rked
on all bands.

AWA RDS:

Attract ive certi ficates w ill be
awarded to each count ry (each
call area in USA, USSR, and
Japan) fo r the top sco rer using
all band s. Oth er cert ificates
may be awarded (2nd and 3rd de­
pend ing on acti vity and condi­
tions prevailing).

ENTRIES:

Logs must show infor mat ion
in thi s order: date/time in GMT,
callsi gn of station contacted ,
band, serial number sent, and
serial number received. u nder­
li ne each new VK/ZL call area
contac ted and make a separa te
log for eac h band used. Include
a summa ry sheet to show : carr­
sign, name and address (please
use block letters!), details of
equipment used, and, for each
band , aso poi nts fo r tha t band
and to ta l VK/ZL ca ll areas
worked on that band. Include a
signed dec larat ion that all rules
and requlations have been ob­
served.

All logs sh ou ld be post ed to
reac h: NZART Contest Mana­
ger, ZL2GX, 152 Lytton Road,
Gis born e, New Zealand before
Janu ary 31st. Any logs , even for
a sm arr number of contacts, are
great ly app rec iated !

SWL SECTION:

AVK or a ZLsta tion only must
be heard in a aso and the fa1-

Continued on page 222

CALENDAR
.

RESULTS
Oct 4·5
Oct 4·5
Oct 11-12
Oct 11·12
Oct 18·19
Oct 18-19
Oct 18·19
Oct 18·20
Oct 25-26
Nov 1·2
Nov 8-9
Nov 8-9
Nov 9
Nov 15
Nov 15-16
Nov 29·30
Dec 6-7
Dec 13-14
Jan 1().1 1
Jan 18
Mar 7·8

California aso Party
VK/ZUOceania OX Contest - Phone
ARRL CD Party
Montana aso Part y
ARRL Simu lated Emergency Test
VK/ZU Oceania OX contest-ow
Scoutin g Jam boree
QRP Oct ober QSO Party
ca Worldwi de OX Contest -Phone
ARRL Sweepstakes -CW
European DX Contest - RTTY
IPA Contest
In terna1ional OK DX Contes t
DARC Corona 10-Meter RlTY Con test
ARRL Sweepstakes- Phone
ca Wor ldwide DX Contest - CW
ARRL 160-Mete r Contest
ARRL 1Q.Meter Con test
Hun ti ng Lions in the Air
FRACAP Wor ldwide Contest
1981 SSTV Contest

RESULTS OF THE 2ND DARC CORONA 10·METER
RTTY CONTEST FROM 10 MAY 1980

Call Score QSO Coun trie s Prefi x

Class A

1. 9G1JX 2703 51 17 36
2. YT20 1225 35 09 26
3. G3UUP 980 28 11 24
4. 15CBF 930 30 10 21
5.EA3BLQ 780 26 09 21
6. EA3BQQ 744 24 10 21
7. HB9LP 713 23 11 20
8. 12WEG 504 21 08 16
9. G3VXN 437 19 07 16

10. G3HJC 336 16 07 14

Class B

1. H. BALLENBERGER 368 16 10 13
2. K. WUESTNER 260 t3 09 11
3. W. LUDWIG 66 06 05 06
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Touch-Tone Decoders

• Decodes digits 1, 2, 3, 4, 5, 6, 7, 8, 9. 0, • and #.
• Twel ve 5-volt output lin es.
• Isolated 5000 ohm input.
• Operates from any DC voltage + 12 to + 30 volts .
• Output drives TTL logic or relays.

~-~

TWELVE
DIGIT
DECODER
$155.00

Palomar Engineers
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343

Model T2 $59.95 Model AR-3 $59.95
• Decodes one Touch-Tone • Sequence decoder.

digit. • Con nect s to 12-d igit
• Available for digits 1, 2, 3, decoder .

4,5,6, 7,8,9, O• • • and #. • Thr ee digits must appear in
Al so for digits A , B, C, D . correct order and ti mi ng to

• Relay output SPST V2 amp . clo se output relay .
• Operates on any DC volt age • For foolp roof secure

+ 12 to + 30 volts , signal li ng.

Send for free brochure. ORDER TO-DAY . Add $3 shippfnglh andling .
Add sales tax in California.

•'
, ,
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Mod. 1TE·292

$69.95
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CHAMP ION MESSAG E

MEMORY KEYER

"BRAND NEW"

$125.95
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MODEL TE144- Deluxe CMOS Elect ronic Keyer
$59.95

MODEL TE133 - same as TE144 with wgt. and
to ne contro l infern al, less semi-eutc k.eyin g.

$49.95

MODEL TE122 - same as TEl 33 less wgt., tune,
solid sla le keyin g $36.50
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AT YOUR DEALER OR SEND CHECK OR

MONEY ORDER . ( ~: ',::':'.; '~•• )

~
ELECTRO NiCS, INC

R A C 1108 RAN D BLDG.
BUFFALO NY 1420 3

DELUXE MESSAGE MEMORY KEYER
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Marc I. Leave y, M.D. WA3AJR
4006 Win lee Road
Randallstown MD 21133

RTTY LOOP

The FSK 1000 from iRL.

wi se, when ki lling equipment at
the end of the day, there is no
qui ck way to know the thing is
on.

All in all , however, I have to
commend the fol ks at iRL. They
have turned out a solid demodu­
lator that well sho uld stun the
free world. The FSK 1000 cur­
rentl y sells for $449.00, and you
can see their ads here in 73 or
write to iRL, 700 Taylor Road,
Columbus, Ohio 43230.

I received a lett er recently
from Tom Waarvik of Ind iana po­
lis, Indiana, who related that he
was a begi nner, wi th a Teletype
Model KSR-35 and a modem,
and that he wan ted to be able to
receive Morse, Baudot , and
ASCII on tha t setup. He notes
tha t much of the commerc ial
gear is over his budg et , and he is
look ing for cheap ways of code
co nversion. Well, Tom, this is
where the co mputer in the shack
co mes in handy. There are
reams of publ ished programs
fo r receiving any or all of these
modes with just about any of the
popular computer chips. You
might check back issues of 73
and Microcomp uting maga­
zines. In September and Decem­
ber, 1979, t listed many of these
articles in this columm. See if
you can scrounge a copy in your
area, or check with 73's back
issue department . Which com­
puter? Well, I am partia l to the
6800 and have written some fa ir­
ly sophisti cated progr ams to
work RTTY on one. But which­
ever you can get within your
budget , 6800 , 8080, Z·80, Apple,
Pet, or TRS·BO, they can be made
to work on RTTY and Morse.
That is probably the best way to
go.

loop at all. There is a keyboard­
acti vat ed sw itch (hitt ing any key
turns on your transmitter) and a
CW 10 key jack. Tuni ng meters ,
scope outputs . . . 1even think it
makes a pretty good cup of cot­
tee.

There are a few gr ipes, how­
ever. First off , look at the pic­
ture . I seriously co nsidered hav­
ing a contest to see how many
of you could tell which push-but ­
ton on the front pane l was
pushed . You see, even in real
life, it is hard as the devil to tell
what shi ft you are on, whet her
autostart is on or off, or what­
ever. Some form of indicator,
LED, or whatever, or changing to
tog gle swi tches is needed to
clear up that front panel. Speak­
ing of clarity, abou t mid way be­
tween th e delta -tune and input
knobs is a small knob labeled
"THRESHOLD." This knob was
added to late produ cti on runs ,
and allows you to adjust the au­
tosta rt threshold (tha t is, the lev­
el at which the autostart will
start) from the front panel. Fine,
but the re is no calibration ,
sca le, or logging on the knob.
No way to know where it is set
nor return it to a previous set­
ting. Bad news, fell as. And one
last note: tne autostart. When I
fir st sta rted playing with this
thing, about a minute or two into
the session, the fron t lights died
and the printer went off . Now, if
ju st the prin ter and loop had
gone off , I would have known
the autostart disengaged. But
killing the front-panel li ghts
made me think I'd blown a fuse.
Only a fortuitous signal brought
fife to the machine and saved
the day. Really, now, why not
leave the lights alon e? Other-

J
guished, maximum capabili ty is
ensu red. By increasing the input
level, any degree of clipping
from co ntrolled to hard limiting
may be achieved. Clearly, all sig ­
na ls are not alike. Now there is
no reason that the demodulator
needs to sta y the same, eit her.

Another bugaboo of demod u­
lator design has been the filters.
Through the years, filte rs have
ranged, as we have seen, from
TV-width coils to toroids to coil­
less acti ve f ilte rs. The problem
has alw ays been to maintain
adequate selectivity, gain , and
bandwidth at reasonable cos t
vs. perf ormance trade- off. Well ,
iRL has come through , again, by
using modern, six th-order active
fi lters in the FSK 1000. This per­
mits selectable bandwidth and
tunable peaks to cover any shift
from 50 to 1000 Hz, wi th switch
select ion of 850 Hz, 425 Hz, and
170 Hz. The shift change is ac­
complis hed by tuning a multi­
pole bandpass f ilter of consta nt
bandwidth, rather tha n using
audio frequency mixe rs in a het­
erodyning process. Thus, audio
image probl ems, bird ies, and
spurio us frequen cies are min i­
mized.

Now, as if the guts were not
impressive enough, the boys at
iRL have also wor ked hard to
provide a heck of a box. The cir­
cuit board is a hefty 3132·inch
glass epo xy number, and the
pots and other components are
name brands. Full -sized, sta n­
dard connectors are used on the
rear skirt ; no scrounging for
molex plugs here. The who le
thing is encl osed in an anodized
aluminum box that unscrews for
service but looks like it will sup­
port a TO on top of it. (I said
" looks li ke it will " - 1 have not
do ne it !)

There are even a bunch of op­
t ions, as if the bas ic un it weren't
enough . You can get a video
board mount ed in side and make
a full term inal. ASCII-to-Baudot
conversions go wi th that One.
Some of the standard feature s
are even more imp ressive , how­
ever. A RS·232 keyboard can be
hooked into the back to key the
loop, and RS-232 outputs are
avai lable also . That means the
thing will work with our comput­
er terminal, without a 50·mA

Okay, now, how many of you
out there have heard of iRL?
Come on, raise your hands.
Tha t's one , t wo, three . . .
hmmm, not too many. I guess
this goes along wi th what one of
the guys from the company told
me. You see, they have a new
RTTY demodulator, the FSK
1000, and, in his words, "Whi le
we haven't expected the FSK
1000 to stu n the free wo rld and
enr ich us overnight, we st il l
can't quite see wh y people
would want to spend almost two
hundred bucks more for some­
thing else." We ll, after looking at
the FSK 10Cl0, I don 't know what
the problem is either.

Over the past few months, we
have covered many dem odul a­
tor design s and considered
what makes a good dem odul a­
to r. A common desi gn point of
many of these was the inc lusion
of a limi ter stage in the front
end. What the l im iter does is
boost the sig na l inp ut to a
c lipped or limited level so that ­
in theory - all sig nals present
are processed to the same arn­
pli tude . In practice, however,
this only works for signals tha t
are in the clear or reasonab ly
noi se-tree . The ability to work
without a limi ter, in true limiter­
less (often called AM) mode , is a
distinct advan tag e on our ofte n
crowded ham bands.

Unfortunately, most of the de­
modulator s marketed to th e
Any amateur have not featured
true limi terless operati on. Wh ile
a fro nt-panel switc h may be
marked "LIMITER ON/OFF" or
"AMIFM", there is usua lly no
way to vary the input level to
best take advantage of what sig ­
nal the re is. Further, selective
fading without adequate logi c to
allo w insta ntaneous reception
on mark or space can be equally
disastro us . The FSK 1000
changes all that.

A front-panel inp ut level con­
tro l and an LED which lights
upon clipping, th us exceeding
the li near range, make limit er­
less operation of the FSK 1000
easy. By adjusting the imput so
tha t th e LED is just extf n-

(
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WHEN OUR CUSTOMERSTALK•.•
WE LISTEN.

Tom Gentry, K5VOU
Dallas, TX

And we respond with unexcelled RTTY equipment.
One reason RTIY equipment designed by HAL customer ideas with their own to create the most

is always state-of-the-art quality is our open channel advanced equipment features and capabilities in the
of communications with customers. industry.

We want to hear the "What if's . . ." and "How It adds up to greater enjoyment of RTIY operation
about's . . ." that come from active and dedicated and a dependabil ity factor backed with a full one-year
RTIY operators. Our engineers have combined warranty.

Write or give us a call. We'll be glad to send you our new RITY catalog.

I11IJ
HAL COMMUNICATIONS CORP. ,.- 345

Box 365 For our European Custome rs Contact:

Urban a, Illinois 61801 Richter & Co., 0 3000 Hannover 1

2 17·36 7·7373 Transradio SA, 6816 Bissone/Lugano



POLSK I ZWI I\Z EK KRO TKOFALOWCOW

SP7: AGA, AOD, ASZ, ATA,
AZ, BEB, BFC, BMF, CDH, CVW,
DTP, ENU, GV, HT, HX.

SP9: AB E, ABU, ADU, AHA, AI,
AID, AJL, AJM, AJT, ANH, ANT,
AOA, AOX, AOY, BDO, BLF,
BNY, BPF, BOF, CDA, CTW, CV,
DH, DN, EEE, EFP, EU, FR,JA,
KJ, KR, NH, PT, OS, RF, SF, UH,
WY, YP,ZD.

Con tinued on page 223

SP9: BB-Bielsko Biala; CZ­
Czesto cho w a; KA- Katowice;
KR-Krakow; NS-Nowy Sacz; TA
-Tarnow.

The SP-DX Club of the PZK
also sponso rs a very cha lleng­
ing awa rd for ou r readers to pur­
sue, the SP·DX Award .

The SP-DX Award

The SP-DX Club of PZK will
awa rd an attractive certificate
attesting honorary membership
int o thei r organizatio n to any li­
censed amateur or SWL stat ion
who can conf irm con tact s wit h
SPDXC members on or after Oc­
tober 1, 1959: European opera­
tors need 15 contacts; all others
need 10. General cert if ication
rules appl y; the award fee is 10
lACs to be sent with your app li­
ca tion to: SP-DX Club, Attenti on
SP9PT, Sk r. Poeztow a 131 ,
44·201 Rybn ik, Poland.

The SP-DX Club has forward­
ed 73 Magaz;ne th is list of the
mo re ac t ive members who may
be foun d operati ng on the
ban ds:

SP1: ADM , ACA, AFU, BHX,
HNS, NJ, UZ.

SP2: AEO, AHD, AlB, AJO,
AOH , AVE, BA, BB D, BE, BMX,
BWO, DPA, DVH, EFU, FAP,
FBC, FGO, HL, IU, IW, JS, PI, ZT.

SP3: AGE, AIJ, AMZ, AOT,
AUZ, BLG, BOD, CB, CDO, CTC,
DG, DGT, 00 1, GEM, HDB, KX,
PK, PL.

SP4: AS, AUO, AW E, BGR,
CLX, JF.

SP5: ACN, AD, AEF, AFL, AIM,
ARN, ATO, BAK , BB, BSV, BT,
CK, CS, DVD, DZI, EWY, GOL,
GX, IFU, JB, NE, OP, OU, SIP,
WW, XM, YC, YL, HS, YY.

S1'6: AAT, AEG, AEW, AKK ,
ALL, AOL, AOA, AXF, BAA, BFK,
BZ, DMJ, DXB, DYD, EGC, FER,
GB,SO.

SP8: ABO, AG, AJJ, AJK,
AOV, AON, ARK, ARU, ARY,
ASP, AWL, AWP, BUH, CFZ,
CUJ, ECV, EDO, ENA, FWB, EV,
HR, MJ, NR, SA, TO, VA.

SP 1: KO -Ko s zalin ; SL­
Slupsk; SZ-Szczec in.

SP2: BY- Bydgoszcz; GD ­
Gdansk; EL- Elb lag; TO- Torun ;
WL-Wloclawek.

SP3: GO-Gorzow Wlkp ; KL­
Kali sz; KN- Konin; LE-Leszno;
Pl -P il a; PO- Pozna n ; ZG ­
Zielona Gora.

S P4: BK-Bi a lyst ok ; LO ­
Lo mza; OL - Ol szt yn; SU-Su­
wa lki.

SP 5: C l - Cie chanow ; OS­
Ostrolek a; PL -P l oc k ; SE­
Sied lce; WA-Warszawa.

SP6: JG- Jetenia Gora; LG­
Leg nica; OP-Opo le; W B-Wal­
brzycn: W R-Wroclaw.

SP7: KI-K ie lce ; LD-Lodz;
PT-Piotrkow Trybunalski ; RA­
Radom; Sl-Sieradz; SK-Skier­
niewice; TG- Tarnob rzeg.

SP8: BP- Bi al a Pod la sk a ;
CH- Ch elm ; KS-Krosno; LU­
Lubl in; PR- Przemysl; RZ-Rzes­
zow; ZA- Zam osc_

As with other PZK awards,
general certi f ication ru les appl y.
As an a lternative, however,
shou ld app licants wish to clai m
contacts made in the SP OX
Contest held annua lly , they may
do so without further eviden ce
required as lo ng as the contest
was held the same year as appli­
cat io n is made. To count, al l
QSOs must be ma de on or aft er
June 1, 1975. As wi th all PZK
awa rds, enclose 10 lACs as the
award fee.

Ab bre viations denoting the
wojewodztwos (prov inces of Po­
land):

)
public.

Submit your appl icat ion along
w ith your award fee of 10 IRCs
to PZK Award Manager, PO Box
320, Wars zawa 1, Poland. Allow
approximately 60-90 days for
your award to arr ive.

Worked 21st Meridian

The W21M Award is issued for
16 or more con fi rmed contacts
(or SWL reports) wi th the foll ow­
ing countries: CR6,HA, JW , LA,
OH, OH0, OK, SM, SP, SV
(Greece),TL8, TT8, UA2, UP2,
U02, YO, YU, ZA, ZS, ZS3, ZS9
(A2), SA, 905.

As with the AC15Z awa rd, all
contacts to qua lif y must be
made after Decem ber 31, 1954.
A aso with an SP stat ion is nec­
essary . General ce rtifica t ion
rules app ly.

The Polska Award

The newes t of awards being
offered amateu rs by the PZK is
that en tit led the Polska Awa rd .
This very colorfu l award is avail ­
able in three levels of opera ting
achievement: Crass III requ ires
20 wojewodzt wos (provinces) be
contacted in Poland; Class II re­
quires 35 province s be con­
tac ted; and Class I requires all
49 pro vinces of Poland be con­
tacted.

AWARDS
Bill Gos ney WB7B FK
2665 No rth 125(J East
Whidbey Is land
Oak Harbor WA 98277

OX AWARDS FROM POLAND

Our fraterna l friend Antoni
KUbicki SP5BB, awa rds ma nag­
er for Pol ish Zwlaz ek Krotk o­
fal owcow (PZK), th e nati ona l
amateur radio socie ty in Poland,
was kind enough to provide this
ed itor with the complete details
of their fab ulou s awards pro­
gram. All ow me to share the m
with you now.

All Countries 15 Zone

For AC 15Z, 23 or more con­
firmed contacts (or SWL reports)
from the fo llowi ng list of coun­
tri es are required: UP2, UQ2,
UR2, UA2, SP (4 di st rict s), OK,
OE (2 distric ts), HA, YU (3 d is­
tri ct s), ZA, I, M1 (9A), IT, IS, FC,
HV, ZB1 (9H).

Valid contacts and SWL re­
ports are those whi ch to ok place
after December 31, 1954. A QSO
with SP is requ ired.

In all cas es it is not nece ssa ry
to send aSL cards to ju stify your
claim. Applicants may submit a
list of contacts made giving full
details for each . This li st may be
verifi ed by two amateurs, a local
radi o club off icial, or by a notary

(----
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STOP RF
SPILLOVEI.,

\,

CALL TODAY

BRITT'S
2-way Radio Service

2508 North Atlanta Road
Belmont Hills Cente r

Smyrna, Georgia 30080
Phone (404)432-8006

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

AEABrings you the
Breakthrough!

FAST SCAN ATV HO-73 HEAVY-DUTY
ROTATOR

with exclusive Dual-Speed Control!
For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops to re duce inertiastresses. Unique control unit
features DUAL-SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending moment-IO,OOO
in-lbs. (side-thrust overturning); Starting torque- 400 in.
Ibs.; Hardened steel drive gears; Bearings - 100- ¥S' diam­
eter (hardened); Meter - O'Arsonval, taut band (back­
lighted). There's much, much more- so get the wholestory!

r - - - - - - ---- ---------l
I Mail this coupon for complete details! I
: YES' 0 Send mecomplete detailson the newHO-73! I
I • 0 Give me the name of my nea rest dealer! I
I NAME I
I ADDRESS II I
I CITY I
I STATE l iP I
I I
I ~@ The ALLIANCE Manufacturing Co., Jne., Alliance,Ohio 44601 II ~ A NORTH AMERICAN PHILIPS COMPANY ...... 314 I
~~~~=~~~~~=~~~~~~~=~~

© 1978 7h~ "Iha nc. IoOlg . Co.• 'nco I

T VC-18 CONV ERT ER t unes 420
mh z down to eh 2 o r 3 .. $49 .5 0 ppd
T XA5 EXCITER •. • •. • $69 ppd
PA5 10 WATT LINEA R • • $7 9 ppd
FMA5 A udio Subcarr ier . $24.50 pp d

A LL IN ONE BOX
TC -l 'rransmnte-zc cov
Plug in camera, ant, m ic and you are
on t he ai r $399 ppd

WHY GET ON FAST SCAN ATV?
• You can send broadcast qua lity video of home mov ies, video

tapes, co mp uter games, et c, at a cost th at is less than slo scan .
• Rea lly improves publ ic service co mm unicat ions fo r parad es.

RAC ES. CAP sea rches, weat her w atch. etc.
• DX is about t he same as 2 mete r simp lex - 15 to 100 m iles.

H ITACH I HV-62 T V CAMERA
High performance clos ed circuit
camera ju st r ight for atv. w it h lens

. . . . . . . . . . . . $239 ppd

PUT YOUR OWN SYST EM TOGET HER
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• COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUENCY RAN GE : Receive and transm it: 144 .00 to 147 .995 MHz ,

5K hz steps + MARS-CAP CAPAB ILITY BUilT IN (142-149 .995 MHz).
• ALL SOLID STATE-C MOS PL DIGITAL SYNT HESIZED.
• SIZE: UNBELIE VAB LE! ONL Y 6 3 /4 " x 23/8" x 9 314" _ COMPARE !
• MICROCO MPUTER CON TROLLED : A l l scann ing an d frequency-control

fun ct io ns are perf or med by microcom puter.
• DETACHAB LE HEAD: Th e con tro l head may be se parat ed f rom t he radi o

for use in li m it ed spaces and for security purposes.
• SIX-C HANNEL M EM ORY : Each memory is re-program ma bl e. Me mory is

retained even wh en the unit is turned off.
• M EMORY SC AN : The six channe ls may be sc an ned in eit her the " busy"

or "vacan t" mod es for qu ick , easy locat io n of an occupi ed or unoc cupied
freq uency . AUr O RESUM E. COMPARE !

• FULL-BAND SCA N : All channels may be sc anned in either " busy" or
"v acant" mod e. This is espec ia ll y useful f or loca ting rep ea ter frequ enc ies
in an unfa mi l iar area . AUTO RESUM E. COM PA RE!

• INSTANT M EMO RY- , RECAL L : By pressing a butt on on the micr ophone
or f ront pane l , memo ry ch an nel 1 may be reca ll ed for im med iate us e.

• MI C-CON TROLLE D VOLU ME AND SQUELCH : VOlume and squelc h can
be adj us ted f rom the m ic rophone for convenience in mobil e operation .

• AD DITIONAL OFFSETS : Provides three add itional offset valu es : + 0. 4
MH z, + 1 MHz and + 1.6 MHz. Other o ffse ts may also be obt ai ned .

• 25 WAT TS OUTPUT: Also 5 watt s low power fo r short-d istance c ornmun -

lcenon .
• DIGITAL S /RF METER : LEDS i nd icate s ig nal strength and power out put.

No more mechan ical meter movements to fall apart!
• LARGE 1J2·INCH lEO DISPLA Y : Easy-to-read frequency display

min imizes "eyes-ott-the-rcadv.nme.
• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL:

A ny frequency may be selec ted by pressing a m ic rophone or f ro nt-panel
sw i tc h.

• SUPERIOR RECE IVER SEN SITIVITY : 0.28 uV for 20-d B qu ie ting. The
sq uelch sensitivity is sup erb requi ri ng less than 0.1 uV to open. The
receiver rad io circu its are des ign ed and bu i lt 10 exacting sp ec i f ications ,
resulting in un surpassed recelv ed-s fpnat i nte ll ig ibi l i ty.

• TRUE FM , NOT PHASE MODULATION: Tran sm itted audio quali ty is
opti mized by the same high s tandard of de si gn and co nst ruc t ion as is
found i n the receiver. The m ic ro phone ampli f ie r and co mpress io n c ircuits
off er in tel ligi bili ty second to non e.

• OTHER FEATURES : Dyna mic Mic rophone , built in speake r, mob ile
mo un ti ng b rac ket , ext ernal remote speake r jack (hea d an d radi o) and
mu ch , much mo re, All co rds, p lug s , fuses , m icr oph one hang er, etc .
inc luded . We ig ht : 6lbs .

• ACCE SSOR IES : 15' REMOTE CA Bl E.. , . .$29.95 . GS-6 R Ale POW ER
SUPPl Y. .... $49 .95. TOU GHTON E MI G . KIT . . . .. $39. 95 .
EXTERNA L SPEAKER... . .$18. 00 .

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

.,- 5

88 17 S .W . 129th Ter race. Mi C't mL F lorida 33 1·)'6
Tel ep hon e (305 ) 233·363 1 • Telex: 80-3356
HOU RS: 8-6, Mon. - T hur .

U.S . DISTRI8UTOR
DEAL ER IN QUIRIES INVITE D

1·800·3~7·310~
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Dave Mann K2AGZ
3 Dan iel Lane
Kinnelon NJ 07405

LEAKY LINES

HAM HELP )
I need a sc hemat ic andlor

ope rating man ua l for a
Panoramic Ultrasonic Spectrum
Analyzer mode l SB-7A & PS-8
Power Supp ly. I also need the
same for a TN-337/UPM-72 Fre­
quency Con verter (1120-3200
MHz in, 30 MHz out). ! will pay for
copying or I' ll do the copy ing
and return the manuals. Thanks.

Gary McConvi lle WB4Sa a
4144 Rebel Trails Drive
Dougl asville GA 30135

radio, we should be assisting in
the development of as man y
ham cl ub stations as possible.

t per sonall y know persons
who co uld not possib ly use all
the gea r they possess if they
lived to be a thousand! The stuff
just sits the re, unused and for­
gotten, to be bro ught out, per­
haps, once in a whi le during
some f lea market. It is rarely
sold, but if it is , it brings in a few
palt ry buck s.

Let me rem ind you that the
ta x laws permit us to make gifts
and to declare them as such and
take credits based upon thei r
value. There must be enough
gea r gathering du st and co b­
webs to eq uip tens of th ousands
of cl ub stat ions. Why cou ldn't
we organize a cam paign among
ourselves to t ry to put such
equipment to use so that th e
club stat ion idea migh t be sti m­
ula ted in to hea lt hy growth ?

The kid who at some future
t ime may si t at an op erating
table with a head set and a tele­
graph key, work ing DX, handling
traffic , or rag c hewing, won 't be
hanging" around a pool room,
vandaliz ing someone's house ,
sprayi ng painted gra ff iti on sub­
way car s, heis ting pocketbooks
from old ladies, or shooting
dope into his veins !

The Amateur Servi ce has al­
ways cont rib uted to the society;
our record of publ ic service is
ou r prou dest ach ievement. We
can add greatly to that record by
making th e growt h of club sta­
tions an urgent priorit y. And in
so do ing we w ill be making a
meaningful cont ribut ion to war d
the future of our hobby.

How better could we give back
a small por ti on of all that it has
given us?

Can anyone help me obtain
inf ormat ion on the WW II British
aircra ft rece iver type R·1147A.
Th is rece iver was pos sib ly used
in the Spitfire or other fi ghter err­
cr aft of th is per iod . Any bit of
info yo u mig ht have wo uld be of
value. Sc hem ati cs and manuals
are needed as well (co pies
would be great). Thanks.

Ste ven Johnson WD8DAS
823 Irv ington NE

Massillon OH 44646

(

done is enor mously needed, to
be su re. And its potent ial benef it
to amateur rad io is incalculable.

Whil e we hams are fond of
say ing that ou r hobby c uts
across all sort s of socio-eco­
nomic lines, that the amateur ra­
dio fraternity is not divided by
differences but un ited by com­
mon interest s and purposes,
th is is really a vag ue general iza­
tion and oversimplif ication. The
fac t is th at alt hough we don't
discuss them openl y as a gener­
al rule, there do happen to be
wide disparit ies, esp ecially eco­
nom ica ll y, and so me of us are
far more ca pable of footing the
bills wh ich are involved in ham
radi o. Wh at I am lead ing up to is
that I think that we should have
many mo re club st at ions in this
co unt ry than we have. If we d id,
it is li kely th at we would have a
much greater number of ham s,
for many yo ung perso ns who are
int imidated at the realizat ion
that rigs co st a great deal of
money wo uld then seek recr uit­
ment into our ranks.

I th ink that most of us agree
that we sho uld seek an increase
in our ham population; the re are
very few who mis taken ly advo­
cate a c losed group under the il­
logical theo ry that th is would
tend to make us an aris tocrati c
min orit y ... bett er than others.
But if we were to confine our ef­
forts to prosely tize among the
well-to-do exclusively , we would
probably be elimfnating man y of
th ose who, pot entially, migh t
make some of the greatest con­
tributions to the hobby.

At th is point in t ime, when th e
tw in monsters of inflat ion and
une mp loyment have irnpover­
ished many fam ili es and when
this phenomenon cannot help
bu t affec t th e gro wth of ham

J
tra ti cket in due co urse , and
someti mes surprisingly soon af­
te rward.

As you ca n unders ta nd, my
experience wi th teen-aged kids
has been a very rewardi ng one .
But a verit able ocean of nega·
tive stu ff has been wri tt en and
spo ken about t oday's young
people. Much of it , of co urse,
ha s been prompted by genuine
fea rs and co nce rns on the part
of the adu lt popu lat ion , whic h
has been con stantly barrag ed
wi th TV news stor ies abou t juve­
ni le crime in th e larger cit ies.
Not that suc h repor ts are un­
true. But we tend to grow myo­
pic when we are exposed co n­
sistently to jus t one sid e of a
given question. Much of the
adu lt mistrust and apprehen­
si veness is und ese rved . The
kids rep resent what is both
good and bad inour society, just
as adul ts do.

Some of our kids came from
pretty bad environments; we
had a very libe ral sc ho larship
program and drew about one­
third of our st udents f rom inner­
c ity slum areas. Although some
of them were never able to over­
come their host ili t ies in o rder to
capi taliz e on th e op portunity to
succeed, most fared better.
These were among the best kids
in the sc hool. Perhaps this was
because they real ized that un­
less they t ried their best, they
wo uld be un likely to have the op­
portunity ever agai n.

I wo n't pretend that ham radio
is the on ly ave nue th rough
which to lead kids in to pro duc­
t ivit y a s re spon s ib le con­
t rib utors to society. Nor wi ll I
claim that it is the best avenu e.
But I know th at it is an effect ive
one .

We amateurs frequent ly de­
vote effort toward th e recruit­
ment of yout h th ro ug h well-es­
tabl ished organizat ions such as
the Boy Scou ts, Girl Scouts,
Campf ire Gi rls, De Ma lay, the
Shrine, var ious fratern al and
social grou ps, and the like. This
is good, of co urse, and should
be cont inued , by all mean s. But I
wou ld like to urge hams to tnves­
tigate the possibil ity of reach ing
out into the less-advantaged,
eas ily-igno red sect ions of th e
society. The wo rk that ca n be

When I was teac hing school ,
back a few year s ago, I was serv­
ing in a rather pres t ig ious pri·
vate sc hool in New York whi ch
operated on a trimester basis.
During the period s between the
tr ime ster di visions, the faculty
offered what were known as
"mini-courses." These abbre­
viated sessions, embracing a
broad vari ety of sub jec t matt er
wh ich was genera lly unre la ted
to the gener.al courses of study,
were high ly popular with our
students.

Althoug h I was head of the
music depa rtment of the high
schoo l division of the school
and migh t have been expected
to present some mu sica l mat eri­
al .suc h as jazz, fo lk si nging,
Ca lypso, or the like, I did not.
Because of my ti es with ama­
teur radio, I chose instead to
present a condensed ham radi o
co urse for th e ten-day peri od,
leading to th e Novice lice nse.
My plan was to get as many st u­
dents lic ensed as would be re­
qu ired to get a viable ham radio
cl ub going ... club stat ion and
all.

I had no fears co ncerni ng the
aptitude o f the students; our
k ids were all t horoug hly capable
in their sch olastic abilit ies .. .
excellent in math and sc ience
. . . and the only quest ion in my
mi nd was thei r talent for CWoI
needn 't have worried. In al l th e
time I held such courses, not
one student ever failed to neqo­
tiate the code element.

A typ ical experi ence: Out of
about a dozen boys and gi rls,
nine or ten wou ld succ eed in
passing the Novice exam . And
of those wh o did, at least fifty
per cent wo uld upgrade to Gen­
eral , and about ten percent of
each original mini-cour se group
wo uld acq uir e the Amateur Ex-

(
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HISTORY LESSON

LETTERS(
I'm not much given to writ ing

to "ye Ed" except to that of the
SMPTE Journal fo r wh ich, in my
ancient age, J still review techni­
cal papers .

However, the th ing that set
me off was the letter about "Op­
erat ion 'Peckerwatch" in the
Augu st iss ue. Speak ing for my­
self, I'm for it. Oh, I'm awar e of
th e ramif ication s . . .heck, I
spent all of my adult life in com­
munications, the las t 27 years
as chief engi neer of a large TV
stati on. Perhaps the grea t FCC
would eventua lly get arou nd to
twi sting the arms of the tooth­
less tiger at State to apply
press ure via the Wo rld Cou rt at
the Hague. By the way, did you
not not ice that while the WARe
wa s in session, the wood pecker
was quiet?

Obviously the ARRL is, as an
organ ization , doing "sweet
damn all" about the situation .
OS T should be full of con ti nued
exhortat ions urging the mem­
bership to inundate Senators
and Congress men wit h com­
plaints. What do we have? A
totall y Casper Milquet oast-ish
atti tude. When I w rote to Bald­
win saying tha t I had done just
that , I heard fro m one of his min­
ions (apparently he can 't be
bothered to answer himself . . . a
cardinal requiremen t for any ex­
ecutive). The reply wan ted to
know what success I had had!

Re the ARRL: I have no desire
to see it s destru cti on , but some
major changes have been nanq­
ing fire fo r decades. For the
record, I go back to 1930 when I
became W3CMY . Came World
War Two and other than very,
very, br ief spurts as W8 ENC and
W4G PN, I dropped out. . . as
chief eng ineer of a TV stat io n
which desig ned and bui lt much
of it s equipment running into
several hundreds of units, I had
more than enough electronics to
keep me busy. But , coming back
as K8 4GF tw o years ago, I found
that although amateur rad io had
advanc ed tremendously. all that
I had to do was to scratc h the
name of "Warner" and sub­
stitute " Baldw in." I found the
same autocratic attitude which

J
is a autocratic as can be.

I s t ro ng ly object to t he
method of elect ing (?) officers,
especia lly "el presidente"; more
on the incumbent later. There
was a similar pro blem with IEEE
where the "establ ishment ," the
"club," would select a candi­
date, period . On ly th is year have
we fin ally gotten a non-estab­
lishment person elec ted to the
off ice . It is abo ut time that
something simi lar occu r in the
ARRL.

All of which brings me to "el
preaid ente" en situ.This man, as
reported in H;gh FideMy , at­
tended an FCC hearing on the
subjec t of RFI. In respect to
radi o in terference to hi-ti gear ,
he pulled a small capacitor out
of a poc ket , waved it in the air,
and said that this was the so lu­
tion to all such problem s. This
charac te r, mind you, is listed in
my IEEE directory as an engi­
neer !

Then there is the matter of in­
tel lectual integr it y, esp eci al ly as
it con cerns DXCC. l'm one of the
originals and I wouldn't touch
the current version wit h a barge
pole . Once upon a time a coun­
try was a country. But now ap­
parently any old rock in the
ocea n will do even if it is totally
unde r water at high tide. Some
of the places which have been
granted "count ry" st atus are in­
credi ble. I wonder who are the
charac te rs who co nstit ute the
DXCC committee and what thei r
qualificat ions may be as geog­
raph ers and lor dem ographe rs, if
any. Ap parently their sole in­
te rest is a slav ering after a co n­
ti nuall y risin g country count . I'm
rem inded of what I consider a
real dandy ... Desecheo. 1sa iled
the Mona passage as a very
young "Sparks" (only spark and
arc in that day). I kno w the story
behind that , but having sai led in
that area, it seems like a very
bad joke.

Aut ocrat though he may have
been, I know that TOM/HPM
would have taken the dimmest
of views of this. He was a man of
integ rity.

I enjoyed W6CK 's article and
the " Kil roy" st ory brought back
man y memories . . . New York to
Matadl via Norwegian freight er,
Leopotdvill e to Cairo via Qantas

Shor t Brothers fl ying boat most­
ly over th e desert, Mid East ,
North Africa, 50 kW transmitt er
install ations, Southern Italy,
Rome where I ran Italy's equiv­
alent of RCA's Rocky Point cum
AT&T's Lawr encevi lle p lants,
Br enner Pas s, and no one
wanted to accept my orders
whereat I said to hell with it, I
wa s going home .

Ah, well, them wa s the days!
Keep it up. You 've got a pretty

good rag there, though many of
your ideas I find som ewhat in­
comprehensi ble. But then, vari­
ety is the sp ice of .. . ? I ma y
even re-subscribe.

Hugo A. Bondy KB4GF
Decatur GA

I've read all of Hirern Percy Ma x­
im's books and I'm sorry that he
st epped off the world while I
was only 14 and just barely ge t­
ting interested in etec tric itv and
rad io. I'm sure we would have
been great f riends . _. and I
kn ow what he would have
thought of those who follo wed
him in the ARRL But that ;s the
same problem every benevolent
dio tetor has . . . unbenevolen t
dic tators who follow, mo st of
whom get into control by ruth­
less po wer plays.-Wayne.

DOUBLE·DECKER

Don Wagner's interesting arti­
cl e on combinin g Vel cro~ wit h a
hump f loor mount ("The Soft
Mount," August , '80) prompts
me to descri be a variat ion that
I've been using su ccessfull y to
hold multiple VHF-UHF rigs .

My 1978 Olds Cutlass, like
most recent mid-size cars, has
inadequate room to mou nt bot h
a z-rnete r KDK and a 220 Mid­
land under the dash without get ­
t ing in the wa y of the ac­
celerator and brak e pedal s.

Lookin g at the boxes, I di s­
covered that the Mid land had air
vents on the bottom and sides
wh ile the KDK was vented only
on the side s.This meant that the
2-meter rig coul d si t on top of
the 220 rig without blocking any
of the vents .

The first step was to purchase
a metal CB mount with an ad­
justable tilting top which sc rews
directly to the tr ansm iss ion
hump. Once the hump mount
was in pos ition, the 220 mount­
ing bracket was permanently at­
tached using bolts , l oc k
washers, and w ing nuts. A 1Y2 "
st rip of bla ck Velcro was glued

along each side of the top of the
220 Mid land. Since some air cir­
culat ion wa s des irab le between
the top of the 220 and the bot­
tom of the 2 meter rigs, I glued
the remain ing Velcro to 1Y2 " x
J;"" st rips of scr ap plywood
which were, in tu rn , glued along
each side of the bottom of the
KDK. The 2-meter rig was placed
on top of the 220 and that rad io
was attached to its mount ing
bracket which was permanently
aff ixed to the hump mount.

Presto. Bot f radios were
securely in posi tion at a conv e­
nient ang le and adequate air cit­
culat io n was ensu red. A tou ch­
tone pad mounted in a chassis
box was then Velcroed to the
top of the 2-meter transceiver.
Sin ce the 2-me ter mounting
bracket was not used, conve­
nient pre-tapped holes on each
side of the KDK were avai lable
and mob i le microphone brack­
ets were attach ed using the
proper size screws and lock
washe rs. Audio was brought out
to surp lus Motoro la speakers
mounted on the rear package
shelf of the Olds.

As a resu lt , both ra dios ,
to ucht one pad, and mikes were
conv enie ntly located and the en­
tire assemb ly can be removed
for secu rity o r main tenan ce by
merely un snap ping the 220
mounting bracket.

Jon J. Galfo KB6WT
l os Angeles CA

Good, and th anks for telUng us
about your setup. Also, thanks
to you and your vate for dinner
back during the NCC show. . . it
was good to get together wtm
you and Joe Merdler for a rag
chew.-Wayne.

NO PHONEY

This afternoon, I att empted to
check into a ce rtain eas t coast
net in the Genera l porti on of the
40-meter band. This net is an in­
formal one, wi th a fa ir ly large
group of ama teurs checking in
each day .

When the net cont rol stati on
said "This is K2--- for ECA- - - ;
are there any check- ins wi th or
without traffic?", I rep lied by
stat ing my ca llsign, AF2M. The
K2 net control seemed to have a
great dea l of d iff iculty with the
call sign; he kept on calli ng me
A2FM. I patiently gave him my
ca llsign again, using phonetics

Continued on page 238
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Write today for our latest Bulletin/Used Equipment List.

"AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER"

.... 30.

us are well
can muster.
you in this

JIM SMITH WBrj)MJY

208 East Kemp Avenue
P.O. Box 73

Watertown , South Dakota 57201

AMATEUR CENTER

Our friendly staff is more than READY ,
WILLING and ABLE to answer your questions.
listen to your complaints and solve your
problems. We WANT to " HELP YOU " enjoy your
hobby and we take great pride in doing the
job RIGHT.

Above all else , your full and COMPLETE
"SATISFACTION" is our most im po rta nt asset
and we'll go a long-long way to PLEASE YOU ­
even if it tokes a certain " EXTRA " amount of
t ime and energy on our part.

YOU and your CONFIDENCE in
worth any and every EFFORT we
And. we will be here to serve
fashion for many years to come.

BILL BURGHARDT W B¢NBO

PHONE:
605/886·7314

STAN BURGHARDT W 01T73 's

STORE HOURS: 9:00 A .M. thru
5:00 P.M. (CST) Mon. thru Fri.

Open Saturdays f rom
9:00 A.M. to 1:00 P.M. (CST)

DEAR OM:
There are TWO IMPORTANT FACTORS in any

purchase of ham radio equipment . . • the
PRODUCT and the DEALER.

Accordingly. we stock over 50-lines of
QUALITYI BRA ND·NAM E merchandise offering
YOU a "SELECTION" of HF and VHF equipment,
antennas , operating aids and accessories that
is "one of the best" in the Midwest.

But, it's not so much WHAT we sell , rather
HOW we sell it that's worth your most serious
consideration BEFORE YOU BUY.

When it comes to FAST DELIVERY, HONEST
DEALING and PROMPT , RELIABLE "SERVICE"
back-up .. . we don't lust "advertise i t " .. .
WE GIVE III

ICOM IC·720



Coultesy of AMSAT

equatorial des cend ing longit ude, subtract 1660 from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
min utes to the ti me it passes the equator. You should be able to
hear OSCAR 7 when it is wi thin 45 degrees of yo u. The easiest way
to determine if OSCAR is above the hor izon (and thu s wit hin range)
at yo ur loc at ion is to take a globe and dra w a circl e wit h a radius of
2450 mil es (4000 kilometers) from your QTH. If OSCAR passes
above that circ le, you shou ld be abl e to hear it. If it passes right
overhead , you sho uld hear it for about 24 min utes to ta l. OSCAR 7
will pass an imagi nary line drawn from San Franci sco to Norfolk
about 12 minutes aft er passing the equator. Add about a minute for
each 200 miles that yo u live north of this lin e. If OSCAR passes 150

east or wes t of you, add ano ther minu te; at 30° , three minutes; at
45° , ten mi nutes. Mode A: 145.85-.95 MHz up link, 29.4-29.5 MHz
downlink , beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wedn esd ays are set aside
for experime nts and are not avail able for use.

OSCAR 8 calculations are simi lar to those for OSCAR 7, with
some imp ort ant except ions. Instead of mak ing 13 orbits each day,
OSCAR 8 makes 14 orbits du ring each 24-hour period. The orb it al
period of OSCAR 8 is therefore somewhat shorter; 103 minutes.

To calc ulate successive OSCAR 8 orbits, make a li st of the fi rst
orbit number (from the OSCAR 8 chart ) and the next thirteen orbits
for that day. List the t ime of the first orb it. Each success ive orbit is
the n 103 mi nutes later. The chart gives the longitude of the day's
fi rst ascend ing equator ial crossing. Add 260 for each succ eedi ng
orbi t . To fin d the t ime OSCAR 8 passes the North Pole, add 26
min utes to the time it crosses the equato r. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk l ine about 11 minutes after
cross ing the equator. Mode A: 145.85·.95 MHz uplink, 29.4·29.50
MHz down link, beacon at 29.40 MHz. Mod e J : 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCA R 8 is in Mode A on Monda ys and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneo usly on Tues­
days and Fridays. As wi th OSCAR 7, Wednesdays are reserved for
expe rim ents.

OSCAR ORBITS[ -J)
The OSCAR satell ites are subject to atmospheric drag, of course,

and the present period of intense so lar ac t ivity has acc entuated the
problem. During this period, our sun has been expelling huge
numbers of charged part icles, som e of which find the ir way into the
Earth 's upper atmosphere, increa sing the dens ity (and thus the
drag) there. It is through this region that the OSCARs must pass .
OSCAR 8, in a lower orbit than OSCAR 7, is the more ser iousl y at­
fect ed of the tw o.

If the drag fac tor is not considered when OSCAR calc ulations are
performed, long-range orbit al projecti ons w ill be in error. For exa m­
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nat ure of orbit al mechanics is
such that extra drag on a satelli te causes it to move into a lower or­
bit, resulting in a shorter orbita l period. Thus , the sa te lli te arr ives
above a given Earthbound loca tion earlier than predi cted.

Usin g data suppl ied to us by Dr. Thom as A. Clark W31WI of AM­
SAT, the equato rial crossing tabl es shown here were generated
with the aid of a TRS-801M microcomputer. The tables take into ac­
count the effects of atmospheri c drag and should be in error by a
few seconds at most.

The lis ted data tells you the t ime and pla ce that OSCAR 7 and
OSCAR 8 cross the equa tor in an ascending orbit fo r the f irst time
each day. To calc ulate successive OSCAR 7 orbit s, make a list of
the f irst orbit number and the next twelve orbits forthat day . List the
time of the fir st orbit. Each success ive orbit is 115 minutes later
(two hours less f ive min utes). The chart gives the longit ude of the
day's fi rst ascending (northboun d) equatorial crossing. Add 29° for
each succeeding orbi t. When OSCA R is ascend ing on the other side
of the world from you, it wi ll descend over you. To find the
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MEMORY
KEYER

BREAK­
THROUGHI

The remarkable AEA Morse­
matic memory keyer has 35
fantastic features including
two AEA designed microcom­
puters, up to 2,000 character
memory, automatic serial
number, beacon mod e, and
automatic morse trainer mode.
The AEA Morsematic is already
the und isputed lead er in high
quality multi-feature Mo rse
Keyers,

CALL TODAY
Call 505-623-7388
Pecos Valley

Amateur Radio
Supply

112 West 1st
Roswell, New Mexico 88201

AEABrings you the
Breakthrough!

..-Reader Service- see page 274

New low profile design.
Here is the famous Palomar Engineers high power tuner in a new
compact size. Only 5Y2 " x 14" x 14" yet it has all the features,
wor ks from 160 through 10 meters, and works with coax, single wire
and balanced lines. And it lets you tune up without going on the air!

WE INVESTIGATED
All tuners lose some rf power. We checked several popular tuners to
see where the losses are . Mostly they are in the inductance coil and the
balun core . .

So we switched from #12 wire for the main inducto r to V. ' copper
tubing. It can carry ten times the rf current. And we've moved the balun
from the output, where it almost never sees its design impedance, to
the input where it always does. Thus more power to your antenna .

IMPOSSIBLE FEAT
The biggest problem with tuners is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seco nds to do it (see the warning in your transceiver manual) that's 1%
seconds per knob.
We have a better way ; a built-in 50 -ohm noise bridge that lets you set
the tuner controls without transmitt ing. And a switch that lets you tune
your transmitter into a dummy load. So you can do the whole tuneup
without going on the air. Saves that final; cuts QRM.

BROCHURE AVAILABLE NOW
For further details on this excit ing new high-power low-loss, easy-to­
use tuner send for our new brochure . Or visit your Palomar Engineers
dealer.

Model PT·3000, $349 ,50. To order send $10,00 shipplngl
handling. California residents add sales tax.

.~
Palomar Engineers
Box 455, Escondido, CA. 92025 • Phone: [714J 747-3343
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FUNl
John Edwards WB21BE
78·56 86th Street
Glendale N Y 11385

Tests have always played an important rol e in Am ateur Radio.
From pre-ama teur statu s unt il we reach the exal ted goal of an Extra­
class license, much of our ti me is spent poring through license
manu al s and study guides as we scale our way up the ham radio
licensing ladder. Yet , no matter how im portant the FCC's tests may
be, let's be honest! From Novice thr ough Ext ra, they're all abo ut as
dull as the f inish on an eight-year-old car. You know, pag es full of
sc hematics and math pro blems- not to ment ion th ose dreary legal
questi ons- all des igned to make us com petent radio operators.

Well , since the FCC isn't about to make their theo ry exams any more
fun, and since study guides must accurately refl ect the test' s sub­
ject matter, it looks like stu dyin g Is going to remain the grim past ime
it has always been.

St ill , there's no law that says learning has to be pa inful. Why not
add a little fun to all that ted ium? That' s the goa l here. What foll ows
is a test created to teach about amateur radi o in a fun sort of way. By
fun, we mean we've selected interesti ng questi ons, devised word
game s, and transformed some raw radio data into a more digest ible
form.

Now, if you pass our li ttle exam, you're not go ing to get a higher­
grade license; you won't even rece ive an award. What you may ob­
tain, however, Is a little ex tra knowl edge about our hobby, whic h
may someday help you get th at des ired t icket or award. And if we ac­
complish that , while having a little fun in the process, that 's just
about a perfect combinat ion.

So, sharpen your pencil s, prepare your sc rap paper (be sure to
sign it and return it to the lady at the desk at the end of the test), and
let' s begin. Answ ers appe ar on page 225.

ELEMENT 1-CROSSWORD PUZZLE
(il lustrati on 1)

ELEMENT 2-SCRAMBLED WORDS

Instructions: Here are so me fami liar rad io terms rendered un­
familiar by jumbling the lette rs. Your job-unscramble 'em.

ELEMENT 3-MULTIPLE CHOICE

Instructions: Same as th e FCC's.
1) In addition to being the father of Ama teur Radio, Hiram Percy
Maxim was th e father of a fam ous piece of weaponry. It was . , .

1) the cannon.
2) the gu n sil encer.
3) th e "f ireless" rifl e.
4) the revo lver.

2) Your tra nsmitter 15 set to 7.070 MHz. Can you plu nk your CW
sig nal right on top of a broadcast stati on using that same frequency,
even though yo u'll obviously interfere wit h him?

1) No, a ham sta tion may not inter fere w ith any
other stati on.
2) Yes, because 40 meters is shared on an equal
basis between hams and broadcaste rs.
3)Yes, since a broadcast stat ion on thi s freq uency
wo uld be " out of band ."
4) Yes, but only if you run under 250 w atts.

3) One night, while on the 15-meter Novice band, you hear N1XXX
transmi tt ing RnY. ls it wit hin the law to send F1 on a Novice band?

1) No, only CW is perm itted on Novice bands,
regardle ss of license class.
2) Yes, with an appropriate license, a ham may
operate RnY on any CW band between 80-10
meters.
3) No, RnY may only be transmi tt ed between
.070·.100 of any band .
4) Yes, RTTY is permissible in any portion of any
band.

4) What mus ical instrument did Sir Charles Wheat stone (inventor of
the " Wheatstone Bridge" ) perfect? Thi s is not a joke.

1) The harmonica.
2) The Whea tophone.
3) The piano.
4) The saxo phone.

UEBT
lICO
VTI
OXV
VMTV

YRn
Dli
LOPEID
CSPEO
DLRESO

GYIA
XCAO
SVTS
YKEER
RACOS

EMRAAUT
XCDC
NENTNAA
SBS
DEDIO

Down

1 1,000,000 Hertz
2 Amp litude modulation

(abb r.)
3 Highest OX place (abbr.)
5 The " S" in RST (abbr.)
8 What we operate on
9 Simulated Emergency Test

(abbr.)
14 What many d ials do
16 Ribbon at a so 's end
18 Irish pref ix
23 Intermediate frequency
25 Rad io f requency (abbr.)
26 Faroe lsI.
28 Poli sh pref ix

1 W1AW
4 Sovie t sa te llite (abbr.)
6 YL gender (abbr.)
7 420 MHz (abb r.)
9 Above UHF (abb r.)
10 A tr ansceiver
11 Norwegian prefix
12 Morse "from"
13 Tube co nd ition
15 To cease operati on
17 Aus t rian pref ix
18 Liberi an pref ix
19 Wireless
20 Element (abbr.)
21 Antenna tu ner
22 Contester's aim
24 beat
27 In the Commission's posses­

sion
29 Guianian prefi x

Ac ross

Illustration 1. Continued on page 225
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INTIMIDATED BY
MORSECODE?

THE NEWAEA
MODELMT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.
KT-1 Computerized Keyer With
All Features of Above tminer
is Also Available in Same
Package

INcrel1se lIollr
,CistmHtg Powerl

OV E R 100 ,0 00 UNCLA SS IFI E D FREQU E N CI ES,
AGE N C IES, A ND LOC A T I O N S OF U S F E D E R AL
GOV E R N MEN T CO MM U NI CATI O NS STAT iONS.
2-4 2 0 MHz. MI L I T A R Y , J US TI C E , T R E A S U R Y,
A I RCRA F T T OW ERS, NASA, D O Z ENS M ORE!

• Automatic Speed Increase, User May Program: Starti ng
Speed, Endi ng Speed . Practice Durat ion;5 Letter cod eGroups
or Random Space; Common or All Characters.

• Prec ise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements). --

• 24.(X)Q Character Answe r Book Available For 10
Start ing Positions.

• Random Mode For Pract ice (No Answers).
CALL TODAY

ROSS DISTRIBUTING COMPANY
Closed Monday at 2:00 p.rn., 78 SOUTH STATE STREET,
PRESTON, IDAHO 83263, TE LEPHONE: (208) 852.{)830

AEABrings you the
Breakthrough!

FEDERAL
FREQUENCY
DIRECTORY

$14.95
(Plus $ 2. 0 0

del.chg. )

$5.95
(Plu s .50
der.cna.)

$39.95
( P lus $ 2 . 00

ce t.cna . )

SCANNER BEAM

SOUNDS OF
SHORTWAVE

.,J~_.J

A GO-M INUTE CASSET T E I D E N T I F I ES
TH O SE STRANG E SOU N DS: TELEMETR Y , M U LTI­
PLEX J AMM I N G, s p y T RANS M ISS ION S, SW E E PE RS ,

.T E L ET Y PE, MANY MORE. E XPL A INS I N EASY­
TO- LI ST EN TE R M S : H OW TO SUY A R E C E I V E R,
PLANN ING THE PR OPE R ANTEN NA, C OPING W IT H
I NTER FER ENC E, W H E N A ND H OW TO LI ST EN,
C HOO S I N G ACCESSOR I ES .

NO MONKEY BUSINESS!
(AI Complete Service Facilities
(B) Good Deals on most Brands
(C) Shipping within 24 Hours
(DI All inquiries handled by Act ive Hams with

ove r 20 years experience in ham radio
CALL TOLL FREE

1-800-238-6168
IN TENNESSEE, CA L L 90 1·452-4276

MONDA Y - SATURDA Y8:30-5:30
FOR YOUR SPECIAL.

FI NALLY, A DIR ECT I O NA L A N T E N NA MADE
ES PECI A L L Y F O R SCAN N E R S. PICK U P THO SE
W EAK DI ST A N T ST ATION S W I T H E A SE.
O PTIM I Z E D FOR 108 - 17 4 A N D 406 - 512 M H z
A IR CR AFT , L AN D MOBILE. A N D AMATE U R SE RV ICES.
A L SO REC EI V ES 30 ·5 0 MHZ (non -di rectio n a l).
MATCH I N G TRANSFORMER AN D MOUNTING
HARDWAR E IN C LU D E D .

I

~OR~
R O U T E I BOX 156 K B RASSTOWN, N C 2 89 0 2

Write : 3202 Summer Ave., Mem phis, Tennessee 38 112 • DEAL E R INQUI R Y INVI T ED . ......352
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TVC- 4
P.C. ELECTRONICS

either a busy or vacant sp ot.
The transmitter has two se­

lec table levels of outp ut power:
1 Watt and 10 Watts. The FM de­
via t ion is ± 5 kHz, the same as
on 2 meters. The receiver is de­
sig ned for FM only, although it
covers the enti re band pl us a bit
ext ra (28.00 MHz to 29.99 MHz).
Tuning increments are 10 kHz.

Keyboard

The 12-butt on keyboard on
the PCS-2800 performs all fre­
quency cont rol and scanning
operati ons. In this respect , it re­
sembles its 2-meter brother. But
the re are a few differe nces.

Four keys , l OOK UP, l OOK
DOW N, 10K UP, and 10K DOWN,
advanc e the frequency by the in­
dicated amounts w ithin ei ther of
tw o ranges, 28.00-28.99 MHz or
29.00·29.99 MHz. The MHz range
is ch osen by the MHz UP key.

By holding down the 10K UP
or 10K DOWN key, the MHz
range ca n be " swept" in an up­
ward or downward direction at a
rap id rate. This give s the feeling
of vfo tuning. As the desired fre­
quency is approached, the key is
released and th en actuated
once or tw ice as necessary to
get th e radi o on f requency.

Either MHz range can be
scanned in 10-kHz st eps by
pressi ng the AUTO SCAN key.
The SCAN MODE swit ch, in the
upper right-hand co rner of the
fro nt panel , select s " busy," " va­
cant," or " f ree" scan. In free
scan, the rang e is sca nned co n­
ti nou sly rega rdles s of channel
status. A quick check for band
openings might be one use for
this sca nning mod e; signals wil l
briefly open the squelc h and
cause a burst of noise.

There are six programmable
memo ry cha nnels. Channel 1 is
i mme d iately ac c es s ibl e by
pres sing the M1 CALL key. This
key may be found in tw o places :
on the keyboard and on the mi­
crophone. The nati onal simp lex
freque ncy, 29.60 MHz, might be
a good cho ice for memory chan­
nell .

Mem ory prog ramming, reca ll,
and sca nning are carried out by
means of the fo ur keys M ADRS,
M SCAN, M CAl l, AND M
WR ITE. The memory is repro­
grammab le at w i ll , and is
backed up by three sma ll cell s
so th at memory wi ll not be lost
when the unit is off or in st orage.

ON

'~

THE AZDEN PCS·2800
10·METER FM TRANSCEIVER

Last summer, Japan Piezo
Company came out wit h thei r
fi rs t prod uct aimed at the US
amateur, the Azden PCS-2000
z-meter FM rad io. Now they are
marketing a t o-meter FM tran s­
ceiver usi ng the same micro­
computer design. 11 you have
been ho ldi ng bac k on 10-meter
FM because you don't wan t to
convert a CB radio or des ign
your ow n un it, cheer up! The
PCS·2800 is spec if ic ally de ­
sig ned for this group of ama­
teurs. It shou ld help popularize
this in teres ting band just as re­
cent commercia lly -made equi p­
ment has revoluti onized 160 me­
ters.

For those not famil iar with
tn. meter FM, the band is st ruc­
tured as fo llows. The national
simplex frequency is 29.60 MHz.
There is also a simplex channel
at 29.50 MHz that is helping to
thin out the congesti on at 29.60.
There are four repeater chan­
nels: 29.521.62 , .54/.64, .56/.66,
and .58/.68. (The input trequen­
ctes are 100 kHz below the out­
put f requenc ies.) Thus there are
six cha nnels at present , wi th
29.60 MHz funct ioning as a " pri­
ority" channel. The PCS-2800
scans these six channels for

bar MI 49022. Reader Service
number 479.)

HEATH KIT AllBAND
VERTICA L ANTEN NA OFFERS
MAXIM UM PERFORMANCE IN

LIMITED SPACE

Heat h Com pany has added a
new five-ban d vert ical HF anten­
na to it s amateur radio line. The
HDP-1473 is a vert ica lly-polar­
ized, om nid irect io nal antenna
de si gn ed to gi ve c ompl ete
CW and SSB cove rage of the
80- th rough t o-meter amateur
band s.

The antenna emp loys specia l­
ly-designed high-Q traps to op ­
tim ize operating band widt h, and
th e sw r is 1.5:1 or less at
resonance on each band. The
HDP-1473 may be used w ith any
transmitter o r t ranscei ver
empl oying nominal 5O-0hm in­
put. A built-in co ax co nnector
takes the PL-259 on the opera ­
to r' s feedUne. Measu ring 28
feet, four inches, the HDP-1473
is desig ned to acc ept maximum
legal power.

For more informat ion on the
HDP-1473, contact Heath Com­
pany, Dept. 350-310, Benton Har-

ATV DOWNCONVERTER
420 450 MHZ

I

o

(213)-447-4565. Reader Service
number 480.

NEW PRODUCTS
ATV DOWN CONVERTER

P. C. Electronics has in t ro­
duced a new fast -scan ATV
down conv erter whic h tunes the
entire 420- tO-450-MHz band
down to your TV's channel 2, 3,
or 45-MHz i-t w ith fu ll bandwidth
for co lor and comput er video.

The stan dard model rve-r
contains a new microstrip con­
verter with a low-noise MRF901
preamp stage, 12 V de power
sup ply. BNC antenna in put con­
nec to r, and ty pe F ou tput con ­
nect or to the TV set. The low­
noise f igure prea m p stage
enables seeing sy nc bars down
to as low as .3 microvolts. An
ultra-lo w-n oise NE64535 pre­
amp stag e is also available as
an option to get you down to .2
microvolts in the TVC·4L.

The TVC-4 do wnconverter
comes in an attractive Ten-Tee
JW-5 en closur e meas ur ing
approximately 5" x 5" x 21J4".
Ten-Tee ha s a lso spec ia ll y
coated the Cycolac wood grain
side panels wi th a conduc tive
co ati ng for excellent shi elding.

For further informati on, con­
tact P. C. Electronics, 2522 S.
Paxson Lane , Arc adia CA 91006;

(

P.C. Electronics ' TVC-4 ATV downconvert er.

Other Controls

The SCAN MO DE switch has
a second funct ion: simple x/off-
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Solid-State H.F.
Kilowatt Amplifier

NO TUNING!

"FCC TYPE ACCEPTED"

All new, all nine hf bands

160 th ru 10* meters including the new 10, 18 and 24 MHz bands.

MODEL: A1000

' MODEL: A1000X

115/230VAC, 50·100W Input

115/230VAC, 15-35W Input

$1395.00

$1395.00

VISA

•
.,.Reader Service- see page 274

' Export Model

Use your Master Charge
or BankAmericardlVlSA
when you order.

r;:M3 DEAL ER INQUIRIES INVITED

-W\!L- RF POWER LABS, INC.
PONER 21820 87th S.E., Malt by Industrial Village,

LA,BS Wood invi ll e, WA 98072, (206) 481-8833

Telex No. 32·1042
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Hickok 's new LX 304 DVOM.

ins ta ll the ent ire unit, the head
can be mounted under the dash
and the rear sect ion placed un­
der a seat or in the trunk. Azden
man ufac tures a heavy-du ty,
15-foot int erconn ecti ng cab le
(optional) for remote -head oper­
at ion.

Opera tion

The 1o-mete r FM band is quite
a bit d if feren t fr om either
10-meter CW/SSB or 2-mete r
FM . The 28-MHz ban d is of
cou rse subject to worldwide ion ­
ospheri c pro pagation, especial ­
ly at th e present sunspot maxi­
mum. Any time you have iono­
spheric propagat ion, yo u'l l en­
counter fading. Fadi ng affects
FM in an interesting and pecu­
lia r manner. Th is is espec iall y
true for sel ective fading. CW
and SSB have rela tively nar row
bandw idths and are not affect ­
ed much by this type of fading,
but FM has a deviation of ::t 5
kHz, and the modul ati on itself is
accomplished by f requen cy vari­
ations . Se lecti ve fad ing w il l
som eti mes produce a whin ing
or buzzing sound on FM signals.
Nevertheless, it is not uncom­
mon to hear full-quieting sign als
from thousands of m iles away.

FM has some definite advan­
tages ove r other modes. Most
importa nt is its relat ive immuni·
ty to no ise, both man -made and
at mos pheric. FM communica-

stand a four-foot drop w it hout
loss of accuracy .

For fu rther in formation , con­
tact The Hickok Electrical in ­
s trume nt Compan y, 10514 ou­
pon t Avenue, Cleveland OH
44108; (216)-541-8060. Reader
Servic e number 476.

Continued on page 242

RADIO SHAC K'S SAFE HOUSE
RF FIELD DISTURBANCE

A LA RM

Computers are penetrati ng
every part of our modern lives,
so it should come as no surprise
that Radi o Sha ck now offers a
co mputerized mo tion-detecto r
secur ity system. Now you can
pro tect your home or busin ess
w ith an rf field as well as wit h
opt ion a l w i nd ow an d doo r
sw it che s.

Radio Shack's Saf e House
should not be confused wi th
tower -priced u lt rason ic sys­
tems. The Safe House uses a
low- level microwave signal at
approximately 10 GHz. Whe n
the mic rowave field is dist urbed ,
the t ransmitter source is af ­
fected and tr iggers the alarm.
The motion-sensing unit is com­
bin ed wi th a singl e-chip com­
puter which provides the neces­
sary del ays and a sophist icated
on-off sw itching scheme.

The Safe House is simple to
use. For bas ic protection, set it
in a location wh ere its field will
create space traps in and around
doorways. When t riggered, the
unit will drive a speaker wit h a
piercing siren-like sound . Once
the speaker is in place , all that is
need ed is a 110 V ac outl et into
wh ic h to plu g the system.

A potenti ome ter allows the
use r to ta ilor the f ield size to a
particular location . If the level is
too high, th e unit might be trig­
gered by false refl ections. Arm­
ing and clearing the unit is ac­
complished by punching a fo ur­
dig it co de on the f ront pane l. No
keys or hidden sw itc hes are
needed. There are approximate­
ly 25 seconds during which the
ala rm will not be act ivated. This
de lay gi ves yo u time to enter or
leave the room after the alarm
has been armed wi thout act ivat ­
ing the siren.

For use in a recreationa l vehi­
cle or boat, the Safe House can
be hooked directly to a tz-vott
battery. A bu ilt-in gel cell battery
will aut omat ically be switched
in to power the unit fo r up to fou r
hours if the conventional sou rce
fa ils .

Conclusion

The Azden PCS-2800 comes
with power co rd (+ 12 V dc) and
fuse, microphone, and mob ile
mount ing hardware. An opt iona l
rs-root c onne ct ing ca ble is
ava ilable for remo te-head opera­
t ion. A base-loaded mobile an­
tenna wit h " mag" mount is also
availa ble; it comes with 10 feet
of RG-58fU and connector, ready
to use. A 12-vol t dc powe r supply
is also avail able .

The PCS-2800 and accesso r­
ies are d istr ibut ed by Amateur­
Wholesale Elec tro nics, 8817 S W
129 Terrace, Miami FL 33 176;
(305)-233-3631 . Reader Service
number 482.

Sta n Gibilisco W1GV
Coco a Beac h FL

NEW DVOM FROM HICKOK

New from the Hickok Elec­
tr ical Instrument Com pan y is
the latest in thei r LX series of
hand-held DVOMs. The new LX
304 features an easy-to-read,
vs-In ch-hl qh, 3% -d igit LCD
display; aut om atic pol arity,
zero, and overrange indicat ion;
%-year battery life in typ ical
use; simplified one-han d opera­
tion; and ultra-ruqqed co nstruc­
ti on w ith excellent ove rload
cha racteris t ics for long-term
reliability.

Ot he r features in clude an
auto matic decim al poi nt, a built­
in low battery indica to r, diod e
and transist or testi ng capabill­
iv , and 0.5% accuracy on V de
rang es.

Engineered and manufa c­
tu red in the US, Hick ok LX series
multimeters are self-contai ned,
with test leads that store in the
removab le, pro tecti ve thermo­
plastic cover . They wi ll w ith-

tion may be poss ible in a noi sy
loc ation where SSB or even CW
would be unreadable at the
same frequ ency and power lev­
el. Also, FM is less likely to be
demodulated by hom e ste reo hi­
f equipment . This coul d be im­
portant to some ham s whose
neighbors are less than totally
rational and compassionate!

Wi th the PC&2800 connected
to a whip about 8 feet long (I
didn't even measure it) fed wit h
100 feet of RG·58/U, I was able to
make contacts from as far awa y
as Vermont. I didn' t try hard to
work any OX, but stat ions were
heard from all four co rners o f
the cont inental United States
wi thin a 1-hour period . All th is
took place on the nationa l sim­
plex frequency, 29.60 MHz.

14iv

j
I
I
I

' ",,-

Remote Head

The PCS·2800, lik e it s z-met er
brother, can be pulled apart in to
two pieces. The microcomputer
is housed in th e sma ller, fro nt­
panel piece, which is called the
" head." The transmitt ing and re­
ceiving rf ci rcuits are in the rear
sect ion. If there is n't enough
room in your car to conveniently

set se lection. When thi s switc h
is set to the lef t of cen ter, the
transmitting frequency is 100
kHz lower than the recei ving fre­
quency, facil itating repeater op­
erati on . When the SCAN MODE
switch is to the right of cen ter ,
the radio operates simplex. The
three scan modes (free, busy,
and vacant) are prov ided on
either side of center; the re are
thu s six switch positions.

High power (10 Watts output)
or low power (1 Watt output)
may be selec ted by means of a
lock button. An other loc k button
transfers volume and squelch
control from the fron t panel to
the microphone.

The PCM-2000 mi crophone is
the same mi crop hone that is
used with the Azden 2-mete r ra­
oro. Vo lume, sq ue lch , and
mem ory channel 1 reca ll can be
controlled from the mi crophone;
the 10K UP and 10K DOW N but­
tons are also duplicated the re.
Thi s mak es operat ing " on the
road " convenient and enjoyable.
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Escape from Mt. St. Helens!

Photograph copyright 1980 by Ty Kearney and Alan Kearney

Mt. St. Helens at 8:32 am May 18th. View is looking east with the summit 8 miles distant.
The South Fork of the Toutle River is at le ft. Our escape road went 1V, miles toward the
mountain on the right before we were able to turn south.

M arianna S. Kearney W7WF O

3401 N.£. Corbin Road
Vanco uver WA 98665

IiM t. St. Hel ens has
erup t edl" Dor­

man W 7ZDR exc ited ly re­
po rted as we l istened in­
tently for news from hom e
at the shack of Ralph ZL2PI

in New Zeala nd. (I t wa s
M arch 28th there, but the
27t h back home in Vancou ­
ver, Wa shington.) The f irst
int imation of this sensation­
al event had reached us on
ten meters at the statio n of
Denn i s Z L2A Q A, ov er
w h ic h w e learn ed t ha t
earthquak es had been shak­
ing t he mou nt ain since
March 20th. The vo lcano
had been dormant for 123

years.
Ten days aft er our return

. fr om New Zealand, we left
our home (forty-f ive mil es
southwest of t he mountain)
fo r t he foot hills of 9671'
Mt. St. Helens, a major Cas­
cad e pe ak , as vo lca no
watchers. At t hat t ime, ge­
ologists were apprehensive
of a bulge of rock and ice
on the northwest side which
was then grow ing at the

alarm ing rate of f ive feet a
day. We had vo lunteered
for a one-week mission with
t he Wa shington State De­
partmentof Emergency Ser­
vices and had been signed
up for pub l ic serv ice by AI
K7KN Z. Fro m t he 4240'
high poi nt of a logging road,
we would observe th e high
slo pes and repor t steam
vents, mud sl ides, and ava­
lanc hes, w it h spec ial atten­
t io n to th e South Fork of the
T ou t l e Ri v er Ca ny o n,
crit ical bec ause of f lo od
potent ial. W e'd be perched
just out side the red (rest rict­
ed access) zone and eight
m iles due we st of the sum­
mi t.

Arriv ing at t he end of the
pave ment in the fog on May
13th , we threaded ou r way
up a maze of roads using
the d irecti ons t hat Chuck
N7ALB, a vo lcano log y stu­
de nt and form er observer,
had given us. A fter locat ing
the best view spot, we we re
soon in business, running
one W att of power with an
Icom 210 (borrowed from
our club, W7Al A). Worki ng
under RACES, we reported
to Reade N7AGG, W ashing­
to n State RACES O ffi cer in
Olympia.

With nearl y zero vis ibi l­
it y, the f irst few days al­
low ed us o n ly ' f leet ing
g l im pses o f t he snow-
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Ty W7WFP and Marianna W7 W FO with their Dodge " Van
C "o.

crowned summit, making
us fee l uneasy w ith no
knowledge of the vo lcano's
acti vity. On one of those
f oggy days, Ty W7WFP
cl imbed on a stump with his
hand-held Icom 215 and
ca lled Russ K7SUX, RACES
Radio Off icer for Clark
County . (He was checking
our low-power hal f-Watt
communications of a stand­
by rig.) M eanw hile, I wa lked
amo ng the log gin g slash
admiring the fr agil e ava­
lanche lili es blooming in
the harsh w inds and sleet
and snow that occas io nally
whitened the log ju mbles
and low f ir trees.

On Fr iday, M ay 16th,
Channel Six TV parked thei r
van next to ours, doing a
story on loggers in the
Tout le. That afternoon we
watched large hel icopters
urgentl y fe rr y ing eq u ip­
ment from various camps in
the doo med South Fork of
the Toutle Rive r Canyo n.

Satu rday, May 1 7 th ,
dawned in a blaze of scar­
let, bu rni ng away the last
shred of fog and provid ing
exce llent v isib i l it y . The
once dazz ling white moun­
ta in had been dull ed by
purpl e-grey ash f lows, giv­
ing it a surprisingly barren
appearance. On t he north­
west side, the bu lge ap­
peared men acingl y as a
large wa rp on the left sky­
li ne. Otherwise the peak re­
tained its nearly symmetri­
ca l shape. It was easy to re­
trace my oid climbing route
of many years ago wi th ev­
erything 50 seemingly qu iet
and bright and eve ry fea­
ture show ing on the west
fa ce.

That day the seismic. re­
port ca me in l at e bu t
seemed routi ne. O riginat­
ing from the U niversity of
W ashing ton, it had been re­
layed da ily by Doro thy
WB70BB in Seatt le. (O nly
harmonic tremors over 4
were repo rted, which was
usually about ten a day.)
For awhi le, a heli cop ter car­
ryin g geo lo gists perched on
th e c rater rim it sel f . AI

K7KNZ cal led ask ing about
ava lanches in the Toutle,
but all we saw were a few
bright steam plumes high
up.

By late afternoon, anoth­
er volca no-watcher, Gerald
(Jerry ) Ma r t in W6TQ F,
drove his motorhome to a
lo cat io n near Co ldwater
Peak, seven mil es north­
northwe st of the mountain
and ten and one-half miles
north-north east of us. That
evening Bob K7UPT and
friends came up with sup­
plies, stayi ng fo r a potluck
dinner. (Bob had checked
out the 5700 Road along the
South For k of the Tou tle
River as a possible escape
route for us.) It was a per­
f e c t e v ening a nd w e
laughed at Bob' s shoveling
up a load of ash-covered
snow to take home. Later,
over two meters, we had a
limited chance to get ac­
quainted w it h Jerry before
the f atefu l day arri ved . The
day closed w ith t he peak
lo oming high into a star­
sprink led sky, apparent ly at
peace.

A light overcast repl aced
the flaw less skies of Satur­
day, bu t the dawn wa s
colorf ul with M t. Rainier in
full v iew . Jerry ' s cheery
" C o o d m or n in g l " had
greeted us t his ca lm Sun­
da y, May 18th. I t was
peaceful and w ind less with
the temperature at 47 de­
grees F. Jerry and Ty di s­
cussed two steam vents
high up on the north-north­
west sky l ine just und er the
crate r rim . Two of the
plumes were whit e and had
been seen Saturday, but a
new one appea red tan or
du st-covered and dr ifted
across the Wishbone C la­
cier. From his viewpoint,
Jerry could pinp oint its lo­
cation. He was just com­
menting on thi s wh en Ty
fe lt the eart hqu ake that un­
ba lanced the deli cate equi l­
ibrium in t he area of the
bulge . Jerr y felt it also. Out­
side our van I was sitt ing in
a fo lding chair sketching
th e mountain; I d id not feel

it. (Later reports confirmed
th e quake at magnitude 5.0,
the stron gest since the
moun tain came alive on
March 27th.)

Less than one minute
after the jo lt, the vo lcano
sent up i ts f irs t bl ack
clouds. It was 8:32 am. I
st ood up wa tc hi ng t he
bl ack b il lows boil up ou t of
the sum mit and the north
side simulta neously, th ink­
ing, "W hat an interesting
show! " Scarcely had the
thought surf aced whe n the
entire summit area wa s en­
veloped in ro ll ing, velvet­
bl ack bill ows that growled
like muffled th under, ex­
panding at an incred ible
rate. On e fa ntasti c cl oud
exploded huge rocks and
ice. Ty saw a part of the
Coat Rocks format ion sl ide
away, the toe of a mam­
moth land slid e. W e im ag­
ined Jerr y, te rr if ied, wit­
nessing the entire north side
of t he mo unta in sl id ing to­
wa rd him . W ith the black
exp lo sio n cl o ud raci ng
northward in a horizontal
blast at 120 .miles per hou r,
Jerry had on ly mi nutes for
his last transmission: " I've
got to t ry to back ou t of
here!"

Ty ran fo r his camera and
took seven pictures as the
b last ro lled out toward Mt.
Rain ier. He noted that the
enormous black cascade,
indescribabl y complex and
band ed w ith steam, w as

fann ing out toward t he
South Fork of the Toutle,
the last protection for our
exposed ridge. " Let' 5 get
out of here !" Ty yelled as I
walked towa rd our car,
stunned.

Jumping in the van, we
sped ' eastwa rd down the
road (toward the mountain)
for one and one-half miles
bef o re turnin g so u t h .
" W h i c h way a re yo u
going?" Bob K7UPT's vo ice
pierced the sta t ic, and I
screamed, " South!" I also
remember shouting, " The
cloud is going toward Cold­
water Peak and Jerry !"

Our fou rteen-m il e ride
down over the rough fore st
roads seemed as unreal as a
nightmare. I fo und mysel f
on my knees cl utching the
radi o, being showered by
fa ll ing ob jects f ro m an
open cupboard. O ut our
van windows, th e death
cloud v irtually f i l led the
visible sky in its imm ensity.
It was d irty grey and suffo­
cat ing as a to mb with dark­
er colu mns slowly rising to
a billowi ng mushroom top.

It was almost beyond
conception- an unimagin­
able ev i l abstracti ng bi zarre
patterns of twist ing, undu­
lat ing smoke and hot gases
ascending to the roof of
hell.. In a race against t ime,
our f ra i l vehic le paralle led
that horrend ou s cloud,
f lashing w it h bolt li ghtning
and only one mile away. It
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dwarfed everything by its
magn itu de ; t he spindly
alde r t rees loomed like
ma tc hstick s t hat swayed
sl ight ly before th e churn ing
te rr ible greyne ss. Against
the dee p gloom, the pa le
sickening grey of the caul i­
f lower column of the ma in
erup t io n w rithed upward s.
ca rrying its load of ash a nd
pumi ce and supe rheated
poisonous gases , For a sho rt
whi le a b lue car hurt led
down beh ind us, as terr ified
as w e were, and then it
turned off .

The last thing I rem em­
ber before we reached th e
relative safet y of Lake Mer­
ril l (be low the ex po sed
ridg e) wa s a swe ll ing deep
grey cl oud dram at icall y
rim med in sunl it silver and
edging the sky's sof t blue­
ness. At last we da red to
stop. We breathed sil ent
pra y ers of th ank s. W e
sw itc hed th e 210 to high
power a nd picked up Ma rv

W7RPT in Va nco uver, w ho
re layed to O ly mpia tha t we
we re OK and return ing
home. We could now see
the cloud's edge, stea m­
w hite ned and ri sing fo un­
ta inlike above us to a scal­
lop ed saucer-shape d di sk,
sw ir l ing with graceful ef­
fects.

At the junction of the
forest road with the high­
way, we passed a roadbl ock
and then bo rdered Yale
Lake w here people we re
d riv ing toward t he moun­
ta in to 'sightsee. Soo n w e
w ere in green count ry and
o n p a ve d ro ad s a ga in.
Nev er have green and grow­
ing thi ngs looked so beauti­
fu l ! Thoug h c hu rchbe ll s
were rin ging in a country
chapel, people were out­
side watch ing th e toweri ng
in ferno of a volca no tha t
had unleashed an explosion
as powerful as the hydro­
gen bom b' Into th e hazy
blue sky the decapitat ed

rnounta i n? wa s pouring
multip le co lum ns of ash
and st eam tw el ve mi les
h ig h a nd e v en tu a l l y
around th e world . (No erup­
t io ns of Mt. SI. Helen s had

, been this b ig for nearl y
3000 yea rs.)

W e turned aw ay from the
black ho rror of a sunny Sun­
day in M ay and d ro ve
hom e , expe ri e nc i n g a
st ro ng sense o f unreality .
We kne w that people like
Jerry M artin W6TQF, Reid
Blackburn KA7 AMF, and
Dave John ston ' had di ed in
the terr ib le b last of our
o nce se re ne Mou nt St.
Hel ens. W e had been al­
lowed to l iv e.' W e fe lt hum­
ble.•

Aut ho r's Notes

1. The blas t, fanning out twelve
to fi ftee n miles in a nort hwest,
north, and northeast direction,
devast ated 156 square miles,
felled tree s like matc hstic ks,
and ra ined ash to a dep th of four
feet in the area where Jerry Mar-

tin , Reid Blackburn, and Dave
John ston were working. It de­
stroyed 2 bill ion boa rd feet of
timber and left a " moonscape"
of unre cogn izab le land forms
around the Spirit Lake area.

2. The exp losi on lowered the
mounta in by 1300 feel. It opened
a new huge crater on the north
side measuring abou t 2% mi les
long by 1Y2 miles wide .

3. Reid Blackburn KA7AMF, a
newspaper pho tographer, was
doing voluntary work for USGS
and Nati onal Geographic. He
was in the same general area as
Dave Johnston, wo rki ng for
USGS, and Je rry. Though Jerry
Mar ti n is presumed dead , he is
li sted among the mi ssing. He
sp ent about a mon th on vol cano
watch at a different locat ion be­
fo re com ing to the viewi ng spo t
near Coldwater Peak.

4. Though the devastation
st opped at the South Fork of the
Toutl e Canyon uncomfortably
close (within a mil e) to our loca­
tion, it d id not reach our camp,
except for some ligh t ash . One
gas can we'd left in our hur ry
was picked up later that day and
said to be very warm .

P.O. Box 5103 Tacoma, WA 98405
(206) 572 -8570 9 a .m.-5 p.m.
(206) 759-1611 Evenings
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AEA
Brings you the
Breakthrough!

CALL TODAY

Portland
Radio

Supply
Co.

1234 S.w. Stark
Portland, Oregon

97205
503-228-8647

You may be losing up to
half 1he available output
from your vertical gain
antenna because of RF
spillover. The amazing
AEA lsopole with
unique decoupling de­
sign. virtually eliminates
RF spillover and can
help you multip ly your
power in all directions
on the hori zon relative
to an ideal half-wave
dipole, or end-fed non­
decoupled "gain" anten­
nas.

STOPRF
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",66

MODE LS 31 and 32 '
O ur po rtab le Model s 31 and 32 feature
the same state-of-the-art technology
that is incorporated in the ir Big Brot her,
the Mode l 30. Never again wi ll you have
to bother with SWR "calibrate" con tro ls
and switches! Signa lcrafters' custom
integrated ci rcuit makes power and
SWR mea surement a "handsott" opera­
t ion by automatically co mputing SWR
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Automatic Computing
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In Amatem' Radio!

• RUGGED TAUT-B A:-';O :\IETER..l<;­
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• HEAVY DUTY CABINETS-Hand ~
som e heavy du ty meta l cabinets
com plement virtually every trans­
ceiver on the market today.

• T\\'O :\10DES-PEAK OR AVER ­
AGE-The amateur may choose be ­
tween either peak or average power
readings.

• POWER REQUIRE~I ENTS-Due to
the advanc ed low current design,
battery li1eis truly outstanding, mak­
in g this mete r a naturalfor portab le
or 1ield day operation. Uses standard
9 vo lt batte ry or 120V AC with op­
tional AC adaptor.

• AlTRACTIVE
AFFORDAB LE PRICING
'Model 31A (0 to 200w)

318 (0 to 20w)
. . . ... . . on ly $149.00

Mode l 32A (0 to 200w, 0 to 2000w)
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o to 200w)
... . . , . .only $169.00

SIG NALCRAFTERS. INC.
5-160 BUE XA VISTA DRIVE
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Edward t. M ulvin WBQI FF
34()()54th
Des Moines IA 50310

Sheila Ran!
- a sightless sprinter's triumph

is one of ham radio's finest hours

Got to run faster . . . fast­
er, Sheila thought to

herself as she ran down the
tr ack .. where is that 50-

meter mark?
" 50 now: ' she heard and

put on some extra effort.
" 75 looks good!" was th e

next she heard ; then, " Lef t,
keep going, look s real good
- THERE 'S THE EN D! You
did rea l good I"

. At that moment, Sheil a's
f riend Jenni e grabbed her,
and she knew fo r sure the
race wa s over. Now came

Photo A. Sheil a during a practice session.
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Photo C. WBill FF position s She ila's hands so that she can
"see" the lane markers.

Photo D. Shei la talks with the ABC news crew, May 15,
1979.

that wait for the offic ial
time and placement.

From th e start ing posi­
t io n, I caref ulIy put t he
Motorola tra nsceiver into
the belt hol ster and ran
toward the track off ic ials to
f ind ou t qui ckl y wh er e
Shei la placed . This wa s one
of many trips I had made
over the last four yea rs. This
al so was th e last year that I
wou ld be doing this be­
cause Sheila wa s now a
senior in high school and
wou ld be f in ished w it h
high-school track. M y spe­
cial logbook soon would
recor d the last of some 220
hours of training and track
meets w it h Sheila.

The preceding scenario
represents the culmi nation
of a fo ur-year expe riment in
human engineering uti liz­
ing the fac ilities of amateur
rad io. You may have read
my earl ier 73 arti cl e, " Run,
Sheila, Run!" (December,
1977). At th at t ime, I de­
scr ibed an innovative use of
ham radi o w hic h could en­
ab le a young girl wh o is
tot all y b l ind (she we ars
glass eyes for cosmetic pur­
poses) to compete in high-

schoo l t rack . O rig ina lly,
w ith the assistance of Ron
Kinto n W B(jMBZ, a ret ired,
t ired, 6-meter model ai r­
pla ne radi o-control receiver
was modif ied and equipped
to receive an AM signal. I
dragged alo ng an old Gon­
se t 6-me te r transceiver­
and a ca r battery for power
- to e very practice and
tra ck meet and was able to
d i rect Shei la down the
t rac k wi th an amazi ng
amount of success. Sheila
was an exce llent and w ill ing
candidate for this type of
experiment. She ran in the
co ld, t he heat, the rain, t he
snow - in anything -with
neve r a com plain t.

Aft er t he fi rst tr ac k
season was completed, Ron
Ki nton and I pu t a sma ll er
t ransmitter togeth er. It, too,
wa s basicall y a Heathk it
radi o-co nt rol t ra nsm itter
strip wi th an AM audio in­
put added, alo ng w it h a re­
chargeab le nicad battery
pack. Life became easier
for me after th at.

Shei la and I t rained inte r­
m ittent ly that sum mer.
W hen track season started
in March, 1978, t here was

too much snow on the track
and we were fo rced to run
in t he hall s at her school.
That was a reall y hair y expe­
rience because t he hall s at
Dow ling High Schoo l are
sort of short for a b lind kid,
and there was a post in the
mi dd le of the end of one
hall ! A ll of these things real­
ly scared me, but Sheila
t rusted and ran! The other
runn ers (sighted) could run
around the corners and up
and down the stairs, but this
was a l ittl e too much for
Shei la.

Wh enever we could get
ou td oor s, we would, but
the te mperatures were fre­
q uent ly below fr eezin g
w ith lots of w ind. We ran on
the road in f ront of her
house, and if I cou ld guide
her around the curve, we
c o u l d get a good 100
meters. So met imes she
w ould get into a snow bank ,
bu t t hat d idn ' t hurt. We
also would go ov er to a
large park ing lot at the
chu rch across the street . It
was qu ite mind-boggl ing to
see th is young girl race
acro ss the lot in her sweat
suit , t he hood up over her
head with t he dr aw strings

pull ed so t ight that her eyes
we re completely covered !
So met imes I w ou ld let
Shei la get into the snow
bank s, as she could n't get
hurt. I wou ld be rewarded
with a rou nd of snowball s
- she had good aim ! Final­
ly , th e snow mel ted and we
co uld work out o n th e
track. Lif e got easier for
both of us.

Du ring track meets the
f ir st two ye a rs, Shei la
wo u ld run her heat by her­
self w ith no one else run­
ning on the tr ack wit h her.
April 8, 1978, was a co ld,
dri zz ly day and a tra ck
meet w as schedu led. Thi s
was the fi rst anniversary of
the very f irst t ime Sheila
had ever t ried th e rad io,
and this was the first track
meet she would win! Her
time for 100 yard s (it was
changed to meters the next
year) wa s 13.4 seco nds. You
must remember th at Sheila
had a di sti nct adva ntage:
the co ld drizz le got into the
eyes of the other girl s and
slowed them down , bu t it
d idn' t affect Sheila.

Lat er on d urin g t his
season, we di scovered t hat
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Phot o E. The AB C " That's Incredible" crew prepares Sheila 's segme nt o f the May 12,1980
show.

heavy crossw inds wou ld af­
fect her co urse. This cou ld
be dangerous because now
t he track off ici a ls were
wanting her to run with
other competitors on the
track. We were able to ge t
them to a llow us to have
the lanes vacant on either
side of her and this was
so me co mfo rt, but the first
t rack meet wit h other
competito rs on the track
brought a lot of stress . This
was only the second time
she had run t his way, the
first time being on t he day
befo re in practice.

At this meet, Sheila ca me
out of the starting blo cks on
a diago na l! I lost my coo l
and shouted too loud into
t he mike, overmo dulat ing
the transmitt er and disto rt­
ing the signal in her receiv­
er; Sheila kept ru nning.
When she came to the grass
at t he left side of the track
she t urned and ran until she
hit th e grass on the right
side, then turned again, got
to the end of the track, and
finished a respectab le third .
She was d isqu alified, and
the offi cial s asked the other
girls if t hey wanted to run
the meet over . They de-

c lined, with on e of t hem
as king, "What good wou ld
it do? I co uld n't get nea r he r
anyhow !"

It' s a good thin g She ila
co u ld n't see during t ha t
particu lar run, as I'm sure
s he wo u ld h a ve bee n
scared pea green. I was ! She
missed kids, hur dles, and
t rac k officia ls. Later , I
learned to keep cool and
control my voice, and this
served me very we ll when
one tim e she was within two
inches of a curb and r was
able to get he r away from it
ve ry slowly and avert pos­
sib le injury.

The thir d year (1979) we
rea lly had a lot of prob­
lems. It was practice in the
aft ernoons and sit up every
evening repairing the re­
ce iver-it was ag ing and
had los t its sensit ivity. Com­
ponents we re deterior ating
rap idly. I ma de a trip to
Ron's, and the decision was
to work the receiver over
co mplete ly and put an AM
receiver chip into it. This
meant more stripping of the
existing components and
changing the bat te ry vo lt­
age to 9 volts. This worked
for a few weeks, but the

main problem was in the
first mixer stage and the
coils were not availab le.

We were a t t he ea rly sta rt
of t he offic ial p ract ice
se aso n. Alo ng with th e
miserable co ld and snow,
the rad io wasn't wo rking
the way we need ed it to
wo rk. The o rigina l de sign
required a long trai ling an­
tenna in free space. We
stuffed a pair of three-foot
pieces of wires down her
shirt -one in fro nt and one
in back . Bein g in such close
pro ximity to her bod y af­
fec ted the receiver ver y ad­
verse ly. This, cou pled with
the age of t he receive r and
the reduced power of the
transmitter , made for some
ov erwhelming prob lems.
Ron was on the verge of
s t r ip p ing o ut a n o ld
Motorola pager and putting
it o n two mete rs FM, but
during a quick conversation
wit h Dick Bugler of the Des
Moin es Mot oro la sa les of­
fice , I to ld him of ou r dil em­
ma. Dick was ab le to loan
me the necessary commer­
cia l gea r to keep She ila run­
ning fo r th e rest of t he 1979
trac k season.

Th e com mercia l gear

wa s on 155.58 MHz and,
with the except ion of an oc­
casional bit of commercia l
traff ic, we did n't have any
QRM probl em s. Whenever
so methi ng did co m e
through we just waited . Fo r­
tu nate ly, there was n't any
inte rference during a meet.
We had ear mo lds made fo r
her an d th ese, along with
t he c o m m e rc ia l ' ge ar ,
proved to be an unbea tab le
combination! This was the
year she wou ld be first in
her hea t and her time wo uld
go from 14.06 to 13.8 for the
1DO-meter dash . This was
still junior varsity track , and
she turned in some very
go od pe rfo rma nces. She
still had not gained the
abili ty to rem a in co m­
plet e ly in her lane, but
there were no serious prob­
lems.

The local news med ia
gave us excellent coverage.
The loca l ABC affil iate ,
wor, Channe l 5, televised a
meet which interested the
netw ork enough to send a
news crew out from Chi­
cago on May 15, 1979 . This
appea red o n ABC news
May 17 and was picked up
by Dav id Har t m a n on
"Good M orning, Ameri ca"
the next morn ing.

Now t hings were happen­
ing fa st and furious because
afte r " Go o d Morning ,
America," Mo to ro la had
tak en a very act ive interest
ir r Shei la. Motorola sent a
f ilm crew and a public rela­
tions man to make some
film of o ur pro jec t. They be­
came very excited and de­
cided to tak e Shei la and her
fami ly to Fo rt Lauderdale,
Flor ida, where they present­
ed her with a pa ir of the
ne west MT 500 han d ie­
ta lkies alo ng with a Page­
boy II rece ive r. Wow, did
we have the gear l (The gear
was placed in the amateur
band for us and we op erat­
ed o n 147.99 MHz .) She ila
received a letter in track for
her efforts that year, and
tha t, a lo ng wit h a ll th e cov­
erage we recei ved and the
suppo rt of Motorola, rea lly
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Photo F. Ron Kinton WBI)MBZ works op the mo dule.

Photo G. The original module.

Photo H. The module af ter Ron worked it over.

session wi th us. This added
to the pressures that we re
bui lding up , and Sheila
tu rned in the wo rst time she
had yet had fo r the season.
She f ini sh ed l ast . The
cameraman did wo rse-he
lost the f ini sh of the race.
W hat luck ! W hen Shei la
reali zed where she f ini shed
and real ized that this was
the next to th e last meet she
cou ld run (the next meet
would be a qual ifying heat
fo r ano ther mee t) , she
dec ided to qu it.

Sheil a may have sto pped
run ning now , but she
proved that the bl ind can
be ve ry serious com pet i­
to rs. She is the onl y person
that we know of who has
ever tr ied to run this way.
The abi l it y of a human be­
ing to mak e suc h a com ­
plete tran sition to hearing
from sight wh ile actively
co mp et ing has been proved
by Sheila Holzworth in Des
Moines, Iowa ! I t all was
made possibl e by the privi­
leges we have w ith amateur
rad io.•

made all th e effo rts worth­
whil e.

The fou rth and fina l year
(1980) sta rted ju st like the
rest exce pt that we didn't
have the ext reme cold . A
lack of snow cove r m ade
the pract ice sessions go
very wel l, and we had a
radi o th at worked! Sheil a
had to run varsity, however,
and this put a lot of pres­
sure on her. The f irst meet
gave her a tim e not as good
as the prev ious yea r, but
she was stil l very com peti­
tive and her course down
the t rack wa s as good as
anyone's. I waselated-she
had never run 50 true as
now .

Then the weather turned
co ld, the pressure becam e
almost unbearable, and her
ab ili ty to ho ld a true course
deteriorated. There was sti ll
nothing seriously w ron g,
however. and she kept on
runn ing. I was able to in­
terest the televi sion pro­
gram " That's Incredi bl e,"
and they arrived in Des
Moines for a video tap ing
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W erner M . Ma urer W1QMS
Kefly Drive
S. Lancaster MA 01561

The First Man in Space Was a Ham
- UA1LO remembered

Yuri Gagarin VA no.

Back on February 13,
1962, I happened to be

in the right p lace at the
right t ime and had a chance
meetin g with a very dist in­
guis he d radi o a ma teur,
UA1 LO, Yuri A. Gagarin,
the f irst cosmonaut to orbit
the Ear th - a trip of 1 hou r

and 48 minu tes. A lthough I
had never worked him , I fol ­
lowed space research and
travel closely as Sputnik
we nt up and successive
manned f l igh ts took thei r
turn-theirs and ours.

There have been many
art icles and mu ch specula-

tion about an amateur in
space or in government ­
wil l he use 2 meters?- and
so forth. I saved suc h art i­
cles and even have a front
cover of 73- " A Ham in the
White House- K7UGA" 1

I spent a few mo nths in
Italy, and a cable d irected
me to Athe ns to demon­
strate a police X-band radar
to the Greek M ini stry of
Transport, Physical Society,
and all the high brassof the
con stabulary . As I landed in
Athens, I saw a red car pet
and a rose-covered open
Cad i llac at th e te rm ina l
building which seemingly
wa s l ined with all the police
of th e city.

" This is nice," I said to
my dist ributor. " This is for
me?"

" Well , no," he said. " You
can wal k on the carpet, but
the car is for Yuri Cagarin,
t he Russian cosmonaut.
Look, here comes his plane
now."

We clea red th e suitcase
radar through customs and
headed for the city. M ajor
Yuri Gagarin, 28, was the
A ir Force hero being w el-

come d by th e City of
Athens. I had a sell ing job
to do and demonstrated the
rad ar succe ssful ly th at
afternoon .

That eve ni ng, UA 1LO
was being feted at a ban­
quet in his honor. Anyo ne
and everyone in physics, as­
tronomy, and electronics
was there, and I was at a
side t able as a guest of th e
ch ief of po l ice. There were
speeches in Greek and Rus­
sian, toasts, and hurrahs.

The next day I had the
day off and went to the
Acropo li s to see the Par­
thenon. I had two co lor­
loaded cameras, 120 format
and 35m m, plus the o ld
8mm movie fo rmat with
co lo r f ilm. I sto od on top of
th e hill-and then th e ope n
Cadil lac came up to the
thresho ld of the Acropolis
and Yuri Gagarin and en­
to urage made the climb to
the top .

I had a good vantage
point and used all three
cameras. Yuri was given an
ol ive branc h and stood by
the Parthenon. I took a
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IEXTRA \ Hamfest \_ 1

The Great Boxboro
Convention Returns!!
Rem ember the fantastic Boxboro hamfest back
in 1978? Well here we go aga in with im­
provem ents galore to make the show even bet­
ter! Located in the "co untry" on Rou te 495 at
Route 111 the New England ARRL Conven­
tion for 1980 features free shuttle bus service to
and from a giant new free parking area - no
more parking worr ies!!

Prizes Awarded
Both Days of Show
Through the generous cooperation of the
manufacturers and exhibitors lucky conven­
tioneers will be taking home transceivers.
antennas , microphones. am plifiers . . . the list
goes on end lessly. The eve nt is a non-profit af­
fair and surplus funds go directly into the prize
fund .

See Every Possible
Make of Ham Gear
Virtually everybod y who is anybody will be at
the show. Equipment on display should in­
clude Kenwood , Ieom , HyGain , Hustler. Den ­
tron, Microwav e Modules, Kantronics, Ya esu,
Cushcraft, Robot , HAL. Ten -Tee , Tri-Ex,
ETO , Vornax , Heath , TPL. DSI. Ramsey, Op­
toelectronics, Larsen , Telex. Wilson, Azden,
Collins/ Rockwell, etc. etc . Manufacturers and
distributors will be there in force.

Big Events All Weekend
Two meter fox hunts , YL programs. seminars
on all aspects of ham radio including
microprocessors. RTTY, SSTV and DX. a
Wouff Hong ceremony. Saturday night ban­
quet show and da nce. plus prizes awarded all
weekend.
There will be a home brew equipment exhibit
and contest, FCC exa ms. QSL and CW con­
tests, an antiqu e wireless exhibit and special YL
programs .

Early Bird Tickets Available by Mail Only !
Registration is $4 ea rly bird, $5 at the door. Banquet and show tickets,
$12 each. Orde r tickets from George Stewa rt, WIZQQ , 17 Barn es
Avenue , East Boston. Mass. 02128. Include SASE! Hotel reservations
must be made directly with the Sherat on Boxboro Hotel. Boxboro,
Mass. 01719; $42 single. $46 double . Hotel will NOT ACCEPT phone
reservations!

SAVE OSCAR 9-B Matching Fund!
Add 50' to your ticket order and we will match it with an other 50'.
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MEMORY KEYER
BREAKTHROUGHI

The remarkable AEA Morsematic memory keyer
has 35 fantastic features inc luding two AEA
designed microcompu ters, up to 2,000 character
memory, automatic serial number, beacon mode.
and automatic morse trainer mode.

ORDER NOW TOLL FREE 800-527-3418

AGL Electronics
13929 N. Central Expressway,

Suite 419, Dallas. Texas 75243, (214) 699-1081

AEABrings you the
Breakthrough!

pri ze p icture and then w ent
up to shake hi s hand. I wore
my W1QMS lapel pin and
he sp ied it and said, "Ya,
UA1LO. I am UA1LO active
on CW oYo u, too?"

I said, " M ost ly 1o-met er
AM ph on e."

N ewsree ls gro und aw ay
- the Gr eek s led him away
to the M useum. I had the
privi lege of t ranslating be­
twe en him and an Engl ish
reporter w ho asked if Yuri

. saw the Parth en on fr om o r­
bit. He said, " Nyet - too
sm all ," - but said th at he
saw the zigza g Great W all
of China as a d isting uished
Earth landmark ! (Hi s high­
est po int above Eart h wa s
203 miles, and his average
speed w as 17,000 mph.)

That ended a very br ief
encount er w ith UA1LO. If I
had not worn my lapel pin,
this never co uld have hap­
pen ed.

The Greek new spapers
pu t Yuri on page 1 f or sev­
eral days, and my radar

work was on page 8. Such is
li fe l

M y photos we re sl ight ly
over-exposed, but usef ul.
W hil e at an exp osit io n in
M oscow in 1974, to demon­
strate photo-interpreta t ion
gear, I hun g an 8 X 10 en­
largement of Yur i on the
wall of the bo oth . Russians
f rom every wal k o f life
look ed at t he pic tu re. in
awe, and the w o men, w ith
deep reveren ce, sa id a litt le
prayer.

The head of th e USSR
space program cam e by,
f o llowe d b y Premi e r
Kosygin , and I requested
that th e pi c ture be present­
ed to Yuri's w idow .

O ne never kn ow s w ho
the fe ll ow next to yo u
m igh t be.

Yurt Gag arin, regretfully,
becam e an untim ely sil ent
key a few years later. He
wa s k ille d in an airplane
crash, and t he am ateu r
rad io f rate rni t y p re ma­
tu rel y lost UA1LO.•

only

528.95
• pd

Wide band preamps with 20 to 30 dB gain . Improves
performance 0 1 low price counters considerably
Probe reads osc ill ato rs without loading. Generators
can be set to lower ou tput avoidi ng frequen t shift s
Also for scopes. meters.etc . Va luab le troubleshooting
aio. Powered by 3 pencens . BNC conn ectors. Hi Z in-­
put. Outpu t is 200 to 400 mv rms into 50 ohms.

Model VP·2, VHF Counter Pream p,
100 KHz to 200 MHz $39.95

Model UP·3 : UH F Counter Preamp ,
1 MH z 10 500 MHz ... .. .....S54.95

Order from PAGEL ELECTRONICS, 6742-G Tam pa
Ave.. Reseda. CA 91335. Send chec k or MO for ppd
shipment via UPS wh en ava il. Or ca ll 213-342·2714 for
COO Foreig n add 10% for air mail & hand ling. Calif
res. add 6% sales tax. One year warranty. mo ney back
guarantee ...... 348

::ID PAGEL ELECTRONICS

SENSITIZE YOUR COUNTER i
It' s Ten T im es Bette r '''~~~
with a ..... • • • '
COUNTER PREAMP ~. ;;,",:":::,---

GIGA Hz Pream p!!
Ult ra -w id eb a nd ==:::;:;;:;;!!!'j

1 MHz
to 1000 MHz

The PM·S preamp mod ule
covers the en ti re range
from 1 MHz to 1 GHz(l 000
MHz). Perfec t fo r t he new
GHz cou nters and higher
UHF ceoc s. tne t remen­
dous balldw idlh o f this preamp makes it so versatile
you w ill soon depend on it whenever added ga in is
needed for AF measurement s. A lso lor scopes , mW
pow er met ers, detec to rs, etc. Gain is 30d B from 1 MHz
to 500 MHz decreasing to 15 dB at 1 GHz. Max imum
out put is 1 vol t popinto 50 ohms. 1\ is desi gned to work
in either 50 or 750hm syste ms . The preamp is ready to
use WIth the power adap ter provided or any 7.5 to 15
volt DC supply at 50 mA o It can be " built -in" or
mounted on you r equi pmen t II desired, Made wit h fine
quality prated.ttuu boards. str ip- line des ign using rm­
crowave tran ereto rs. BNC connectors.
Mode l P M-5 UHFPreamp (wlpower ecaoten.......S59 .95

~ 13

FM-7 6
220-225 MHz 10 wa tts

$195

For 2 merers
&220mHz

12 Channel operat ion at unbelieva­
ble price-plus t he perfOrmance &
reliabilit y you have learned t o expect
from Clegg.

Special quantity pr icing is available
on both models. Get your group to­
geth er & call 1·800-233·0250 lo r a
quot e on your requirements.

' MARK-3 can be supplied with spe­
cial modificat ion ror CAPor MARS!
Call or write today fo r descriptive
brochure.

/IkJllfComo" .","", CO'•

L t 1911 Old Homestead Lane
Greenfield Industrial Park East
lancaster, PA17601
(717) 299-7221

THe
Famous
CLecc

,;;;T;WiInS
MARK-3

144-148MHZ· 15 Watts
$205

o n ly

58.95
+ 50 ShIpping/Handl ing

New PS-12501.25 GHzPrescaler
c . n..... . 579.95 .pd

PS--600 600 MHz Prescaler
• P.""ld e s +10 a nd +100 TTL Leve l Output
• 75 MV R MS In p u t SensitivitY
• Bu ilt In 5 Volt Regulator Allows Use

at 8 - 12 VD C @9 0 -11 0 MA .
• Tlny PC Board Size (1-1/4 '" x 1-3 /8")
• Fu lly A ssemble d a n d Tested
• Inst ruc t io ns Provided , Fu ll Wa rra nt y

COD O,d. rs Acc.pllld
4412 Fernlee

Royal Oak, Michigan 48073
Phone 313·851·9247

F rom' DIGITREX
~ I. ELECTRONICS COMPANY

PA-19 Wideband Preamplifier
. 2 to 200 MHz Bandwidth (- 3 dB Points)
• 19 d B Gainl
. 5 0 Ohm s In pu t & Output Im pe d a n ce
• TIn y PC Board Size (7/S" x 1-5/S")
• Abso lute ly No Tuning Req u ired
• Extremely Stable
• Draws only 2QMA@12VDC
• Great Way to In cre ase senstnvrw

o f Rece ivers, Counter, etc.
• Fully Assem b led a n d Tested
• Inst r u ct io ns P ro vided , Fu ll Wa rra n tY

44 73 Magazine . Oct ober , 1980



•[I
ij
.'.,

WV-1A
4 BAND

TRAPVERTICAL
• (10 - 40 METERS)

~
No bandswitch ing

j necessary wi t h t h is
, vert ical. A n excell ent

[
low cost OX antenna

)

11 with an elect r ical quar ter
! wavelength o n each band
: and low angle radiat io n .
~ Advanced design

I
provid es low SWR and
except io nall y fl at
respo nse across t he fu ll
w idth of each band.

. Feat ured is th e Wilson
large dia meter Hiq tt-O

I t raps wh ich wi ll maintain
: reson ant po ints w ith
'( vary in g tem peratures and
Ihum id ity .

Easily assembled, the
W V-1A is supplied w ith a
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground.

NOTE:
Radials are required

for pea k operation or
above ground mounting .

tsee GR-l be lowl

SPECIF ICATIONS

• 19 ' t ota l heigh t
• Self sup port ing - no guys

req uired
• Weight - 14 Ibs.
• Inp ut im pedance : 50 n
• Powerhand ling capabil i t y :

Legal L imit
• Two H igh-Q traps w it h large

diameter co ils
• Lo w angle rad iati on
• Om nid irect ion al

performance
• Taper swaged alum inu m

tubing
• Automati c band sw it ::hi ng
• Mast brac ket fu rn ished
• SWR : 1.1:1 Or less on all

band s

-

W ind load @ 80 mp h . 1141bs
Assembled Wt. . . . . . . . . 37 Ibs
Shipping Wt . 42 1bs
Dir ect 52 ohm feed

no balun required
Max w ind survi val . . . 100 mph

W ilson Systems traps offer a larger diameter
tr ap co il and a larger outside housi ng ,

giving excellent Q and power capabilit ies.

Superior clamping power is obta ined with
the use of a rugged 1/4" thick aluminum
plate for boom to mast mounting.

The use of large diameter High-Q Traps in
the SYSTEM 33 makes it a high performing
tri-bander and at a very economical price .

A complete step-by-step illustrated in­
struction manual guides you to easy
assembly and th e lightweight antenna makes
installation of the SYSTEM 33 quick and
simple.

SPECIFICATIONS
Boom (0 .0 . x lengthl2" x 14'4"
No. elements . . 3
Longest element 27'4"
Tur nin g radius . . . 15'9"
M ax. mast diameter 2" 0 .0.
Surface area 5.7 sq. ft .

ACTUAL SWR CURVES

_ BRAND -=="'""'==l..l>II__t=

COMPARE cc
THE SY33 .- BR::O _ = =.-11-== = = 10

WITH OTHERS..=,=~~==
?: . __ WILSON_ =C'l=>-====:4=

SYSTEMS

Compare th e size and strengt h of th e boo m
to element clam ps. See wh o offers the largest
and heavi est duty. W hich w ou ld you prefer?

Band MHz... . . ..• • • • 14-21·28
Max. power input . .. Leqalllmit
Gain (dbdl 8
VSWA at reson ance 1.3:1
Imp edence 50 ohms
FIB ratio .. . . . . . ....•. up to zo

cvc . .

""'"'~

ADD 40 METERS TO YOUR TRI·BAND
WITH THE 33-8 MK

- IN STOCK -

capable of handling the Legal Limit. the
SYSTEM 33 is the finest compact ttl­
bander availabl e to the amateur.

Designed and produced by one of the
world's largest antenna manufacturers, the
traditional quality of workmanship and
materials excels with the SYSTEM 33.

The boom-to-element mount consists of
two 1/8 " thick formed aluminum plates that
will provide more clamping and holding
strength to prevent element misalignment.

,.. .. (IUS ' S "Hf ~S . ..,,"e;'M"-= = = = ==

::t i ---U!iiI ::f§h -~ ::If~sJ3i'1
.. ... ' . . .. , • • ... .. . .. . .. . .. . .. . ro' .. , . " .. , .. . ,.. M' .., .., .., ... ...

"'--WILSON SYSTEMSINC.--~----=g
SYST£M33

Now you can have the capabilities of 4O-meter operation on the SYSTEM 36
and SYSTEM 33. Using the same type high quality traps. the 4G-meter addition
will offer 150 KHZ of bandwidth. The 33-6 M K will fit your present SY36. SY33, or
SY3 and use the same single feed line.

The 33-6 M K adds approximately 15' to the driven element of your ttl-bander, in­
creasing the tuning radius by 5 to 6 feet . This addition will offer a rotatable dipole at
the same height of your beam .

ORDER
FACTORY DIRECT
1-800-634-6 898

GR-1 . ,. J "

GROUND
RADI AL KIT

The GA~1 is the complete
ground radial kit for the WV 1A.
It consists of 150 ' of 7/14 alum i­
num w ire, heavy duty egg in­
sulators and instruct ions. Th e
GR-1 w ill increase the eff iciency
of the WV-1 by providing th e
corr ect counterpoise.



-WILSON SYSTEMS, INC.---....
the SYSTEM 36

CALL
FACTORY DIRECT

1-800-634-6898

A trap loaded antenna that performs like a mono­
bander! That's the characterist ic of this six element
three band beam. Through the use of wide spacing
and interlacing of elements, the following is possi­
ble: three active elements on 20, three active ele­
ments on 15, and four active elements on 10 meters.
No need to run separate coax feed lines for each
band , as the bandswitching is automatically made
via the High -Q Wilson traps. Designed to handle
the maximum legal power, the trap s are capped at
each end to provid e a wea ther-proof seal against
rain and dust. The special High-Q traps are the
strongest available in th e industry today.

SWR CURVES

~:::- ::_ g511
... .. . 'u .... ,. . . "" •• ,.> >0. ",• •n

.m.. ..: _

.... :<1.1 .. . .u ,... ...

"''' ::111 -Clil.... w. .u .. . IU ..~

SPECIFICATIONS

BaodMHz 14-21·28
Maximum power input . • • • • •• legal Umil
Gain (dbd). . . . •.• . . 9 db
VSWR @ resonance . . 1.3:1
Impedance ... . . . . . . . . . . . . .. .. 50 ohm
FIB Ratio. . . .. .. 2() db Of Better

Boom IO.D.xlengthl .. . . . 2 · x2 4 '2 Y.r ·
No. of Elements. . • •• • • ••• . . • • 6
Longest Elemlll nt. . . . ... . 28 '2 J'. •
Turning Radiu5. . . . . . . . . . 18 '6 ·
Maximum Mast Diamet er 2 ·
Surface Area . . . . .. ••• 8.6 SQ. fl.

Match ing Melhod . .• • ..• • • • • • • • • Beta
Wind loading @ 80 mph . . . . . . 215 1bs.
Mfaximum Wind Survival . . . . • • 100 mph
Feed Melhod • .• • .. .•• . Balun (Supplied)
Assembled Weighl (apprOll.l 53 1bs.
Shipping W eight lap~xJ 621bs.

1=

• • •

-===.~..__ BRAND _
CC

,-

Compare the SY-36 with others

J

"';;;;;:;;::===i~~J~~====~--SWl lSDN+==.. SYSTEMS

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer ?

Wilson Systems traps offer a larger diameter
t rap coil and a larger outside housing,

giving excellent Q and power capabilit ies.

CALL
FACTORY DIRECT

1-800-634-6898
4286 S. Polaris Ave., las Vegas , Nevada 89103

Prices and $p9Cif ications subject to change w ithout notice.



WILSON SYSTEMS, INC. PRESENTS

THE SYSTEM 40 TRIBANDER
3 MONOBAND ANTENNAS IN ONE - EACH WITH FULL MONOBAND PERFORMANCE

FACTORY DIRECT
ONLY

.374811

A NEW CONCEPT IN ANTENNA DESIGN
USING A 26 FT. BOOM

• FOR THE SERIOUS DXer WHO WANTS MONOBANDERS ON 10-15-20
• FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN & 25 db FIB
• FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN & 20 db FIB
• FIVE W IDE SPACED 10 MTR ELEMENTS WITH 11 .5 dbd GAIN & 20 db FIB
• ONLY ONE FEED LINE REQUIRED
• HEAVY DUTY BALUN INCLUDED
• DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS
• ALL DRIVEN ELEMENTS AND DIRECTOR ELEMENTS ARE INSULATED FROM BOOM
• SAME QUALITY HARDWARE AS USED IN ALL WILSON ANTENNAS

- SPECIFICATlONS-

AVAILABLE ONLY
FACTORY DI RECT

CALL

1·800·634-6898 ~~~~ PRICES AND SPECIACATIONSSUBJECT TO CHANGE WITHOUT NOTICE.

4286 S. Polaris Ave ., las Vegas, Nevada 89103

n .•l U'"'"11.1' 1011"141'"IU141IU



WILSON SYSTEMS TOWERS
I.

t to"

~45·O D.

~3.5·0_0

l~~ T
~!;,mm" : J--

BASE CHART

TOWER WIDTH DEPTH

TT-458 12 · x 12" 30'

FB-458 JONx 30 N .. '

RB-458 JONx 30· .. '

MT~l'B 18 · x 18· "FB-01B 3 ' x 3 ' ,,'
RB~18 3 ' x 3 ' 5.'

STone See Below

RB·778 3% 'x 3%' e

TT-45B
Features:

No Guys requ ired
whe n mounting
against eve of
house .

20' For comp letely
freestanding
insta llation, use
AB-45B or FB-45~

below.

Max Height: 45'
M in. Height : 22'

16 ' Wei ght : 250 lbs.
Win ch : 1200 lbs.
Cable: 4200 lbs.

"

6" 0 . 0 .

EW-45 ITT-45) $24995EW-61 (MT-S1j
EW-77 (5T-77)

Now you can raise and lower your W ilson Tower
elect rically. The electric winch will replace

........:=:I~ the hand op erated winch . Available for

.. use on the TT-45, MT.{jl and $T-77
towers.

NEW! Wilson Electric Winch

- FACTORY DIRECT

The ST-77B cannot be mounted against the house and must be used w ith the rotating tilt -over base RB-77B
shown below .

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wi lson Systems. It is
25% stronger than conventional pipe or tubing. The tubing size used is: 2 · & 3~ "'-.095; 4% ,. & 6 "-.125; 8 ·
-.134. All tubing is hot dip galvanized. Top section is 2 " 0 .0 . for proper rotor and antenna mounting .

The n -458 and MT-61B come comp lete with house bracket and hinged base plate for against-house mou nt­
ing. For totally freestanding installation, use either of the t ilt-over bases show n below .

!ii~ ' ' '0.0 .

"

WINO LOADING
T~~ Height Sq. Ft.

ST·77B " " Square

"
,

Footage
53 "MT-61 B
" "

Based on

" ta 50 MPH
TT-45B

" ia Wind

~r ,Jr

l e":" I ""-H O J
.> ~ I

MT-61B
ST-nB Features: ,

Features: Max, Height: 6" II <,
16' Min. Height : 23' -...........- 4!, o.u

Max . Height : 77' """ We ight: 450 lbs.
Min. Height: 24' ~4 ~' Winc h: 1200 Ibs .
Weigh t : 700 Ibs. !I 00 Cable: 4200 Ibs.
Winch: 1500 Ibs. No Guys required
Cable: 6400 Ibs. w hen mo unting

Requires RB-77B & I against house.
will be to ta lly iII' For completely
freestand ing '. I 16' freestand ing in-

stallation. use
AB-618 or

FB-61B beIOW\( .:"

T i l t in g t he tow er ov er is a
on e-man tas k with t he W i l ·
son bases. (Shown above is
th e AB-61 B. R oto r is not
mcludedI

' \
"1
; ; ~' 269"

.34411

'5140' I

r1JODW!T~§R!!..

Th e RB Ser ies wa s designed for
t he Amateu r w ho w ants t he add ­
ed conveni ence o f being abl e t o
work o n t he roto r from th e
ground pos i ti o n . This ser ies o f
bases wi ll give that ease p lus ro ­
ta te t he co m pl ete tower an d an­
ten na system by the use o f a
heavy duty t h ru st bea r in g at the
base of th e tower moun t ing posi­
t ion , w h il e st ill being ab le to ti lt
the tow er over wh en desi r ing to
make cha nges on the anten na
system .

RB-45B. • 144lbs .
RB-61B•. 229Ibs .
RB-nB. . 300 Ibs .

PricesEffective 10-1-80to 10-31·80

I

ORDER
FACTORY DIRECT
1-800-6 34-6 89 8

FIXED BASE
T he F B Ser ies w as desig ned to
prov ide an eco nomical method o f
movin g the tower away from t he
hou se. It w i ll supp o r t t he tower in
a co m pl et ely f ree-sta nd ing vertical
p osi ti o n , while also having t he
capa bi l i t ies o f ti lting the tower
over t o p rov id e an easy access to
t he antenna. The roto r mou n ts at
th e top of t he tower in the con ­
ven tion al man ner, and w ill not ro o
tate t he com p let e t ower .

FB-45B.. 112Ibs '189"
F~1B .. 169Ibs ' 269"

TILT-OVER BASES FOR TOWERS
ROTATING BASE



~--WILSON SYSTEMS, INC.----.
IWILSON GUYED TOWERSI

GT-46
46 ' GUYED TOWER 2349&

f
l ' to9 '

W IND LOAD ING

Tower Height Sq. Ft.
Square

" s
GT-46 " e Footage

ae to Based on

" • 50 MPH
TT-27 za e Wind

te rc

(When Properly Guyed)

TT-27
27' GUYED TOWER

2'0.0

/

/

j;
,- - - - - ---" ..".,cr-- -

17'

20'

n-27 FEATURElk
• Maximum height, 27' .
• 800 lb. capacity wi nch.
• 2,000 lb. capacity raising cab le.
• Tota l weight, 84 Ibs.
• Can be ground mounted to low er

antenna below roof line.

OT-4lI FEATURES:
• Maximum height, 46'.
• 800 lb. capacity winch.
• 2,000 lb. capacity raising cable.
• Only one cubic ft. of ceme nt required.
• Tota l weight, 117 Ibs.

2" 0.0. l ' to 9 '

2 1>' 0. 0

8'

t •
I ""'. Mode l Description S hipping Price ""'. Model Description Shipping Price i

I svao 10 Ele. Triband er for 10, 15, 20 Mtrs . UPS 374.95 GT-46 46 ' Guyed Tower TRUCK 234 .95 .

I SY30 6 ae. Triban de r for 10, 15, 20 Mtrs. UPS 219.95 IT-27 27' Guyed Tower TRUCK 159.95 .

I
SY33 3 Ele. Tribander for 10, 15, 20 Mtrs. UPS 164.95 IT-458 Freestanding 45 ' Tubu lar Towe r TRUCK 399.95

33-6 MK 40 Mtr. Mod Kit for SY33 & SY36 UPS 64.95 RB-45B Rotating Base for IT-458 wlt ilt ove r feat ure TRUCK 259.95 •

I WV-1A Trap Vert ica l for 10, 15, 20,40 Mtrs. UPS 64.95 FB-45B Fixed Base for IT-458 whitt over feature TRUCK 189.95 ~

I GR·l Ground Radials for WV-1A UPS 14.95 MT-61B Freest anding 61 ' Tub ula r Towe r TRUCK 619.95 •

I M-420A 4 Eiements on 20 Mtrs . UPS 174.95 RB-61B Rotat ing Base for MT-61B wltHtover feat ure TRUCK 344.95 .

I M·515A 5 Elements on 15 Mtrs . UPS 139.95 FB-61B Fixed Base for MT-61B wltllt over feature TRUCK 269.95

I M-415A 4 Elements on 15 Mtrs. UPS 99.95 ST·77 B Free sta nding 77' Tubula r Tower TRUCK 1104 .95

I M410A 4 Elements on 10 Mtrs. UPS 74.95 RB-77B Rota ting Base for ST-778 wlt ilt over feature TRUCK 514.95

I ACCESSORIES GK-46 Guying Kit fo r GT-46 UPS·TRK 74.95 .

I T'X Tail Twiste r Rotor UPS 274.95 GK-45B Guying Kit for TT-458 UPS-TRK 69.95 •

I HO-73 Alliance Heavy Duty Rotor UPS 109.95 GK·618 Guying Kit for MT-61B UPS·TRK 79.95 .

: RC-8C BIC Rotor Cab le UPS .121ft. GK-77B Guying Kit for STo778 UPS-TRK 99.95

RG-BU R6-BU Foam-Ultra Flexible Coaxial Cable. WTB· l Thrust Bearing for Top of Rotating Towers UPS·TRK 59.95 ~

3B strand cente r con ducto r, 11 guage UPS .211ft.

I EW-45 Wilson Electric Winch for TT-45B UPS 249.95 Prices Effective Oct. 1-31, 1980 Navada Reside nts add Sales Tax I
• EW-61 Wilson Electr ic Winch for MT-61 UPS 249.9 5 Sh ip C.O.D. 0 Chec k.enclosed 0 Charge to VISA 0 Mast e rCharge 0

I.. EW·77 Wilson Electric Winch for ST-77 UPS 249.95 Card No. Expires _ _ _ _
I

I Bank No. S ignature INOTE'

I On Coaxial and Rotor Cable, minimum order is 100' and 50 ' multiples. Name Phone I
I Prices and specifications subject to change withou t notice. Stroot INinety (90j Day Limited Warranty- Shipping Not Included in Above

I City State _ _ __ Zip ____J----------------------- ______ Prices and sp ecifications subject to cha nge without notice.

GENERAL FEATURES
Al l towers use high streng th heavy galvanized steel tub ing that conforms to ASTM specifications for years of maintenance free
service. The large diameters provide unexcelled strength. AUw elding is performed w ith state-of-the-art equipment. Top sections
are 2" 0 .0. for proper antenna/rotor mounting. A 9 f push-up mast is included in the top section of each tower . Hinge-over base
plates are standard w ith each tower. The high loads of today's antennas make W ilson crank-ups a logical choice ..---------------------------------------------.I WILSON SYSTEMS, INC. - 4286 S. Polerls FACTORY DIRECT TolI·"~ O,d~ N"mb~ I

I Lo. v_, NV89'03 - 1702}7J9.''''' 1 800 634-6898 I
ORDER BLANK - -



Joseph D. Novak K40VK
2420 Luckett Avenue
Vienna VA 22180

NASA Satellites You Can Use
- with permission, of course

Illustrations courtesy of NASA

The olde r of a certa in
pair of ag ing sate llites

ce lebrated its thirteenth an­
niversary last December. ~

The original communica­
tions expe rime nts for the

~ATS-1 was launched on De­
cember 7, 1966. ATS·3 was
launched on November 5, 1967_
ATS·2 and 4 failed to achieve or­
bit. ATS·5 lost sync and is pres­
ently uncontrollab le at 70° west
longitude. ATS-6 was removed
from orbit in August, 1979, after
five years in service.
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two have long since been
co ncluded. NASA expe rts
have given up pred icting
the date of their demi se.

They a re the Appl ica ­
tio ns Tec hno logy Satellites,
ATS-l and ATS-3, and they
are up and running every
day providing dependable
communications to remote
areas of the wo rld and to
ships on the high sea s.

The amateur radio frater­
nity sho uld be par ticularly
interested in these sate llites

for a number of reasons.
The most a ttractive is their
operating freq uency. Both
employ the same 10o-kHz­
wide tra nsponder frequen­
cy plan with the cente r
uplin k at 149.22 MHz and
th e d ownl ink ce nte r a t
13 5.6 MH z, ta nta liz ing ly
clos e to the two-me te r
band . The fac t is that ham
gear is used presen tly by
so me ATS gro und sta tio ns
wit h sat isfac tory results.

Another fas cinating as-

pect of the ATS spacecraft
is tha t they reside in geo syn­
c hro no us o rb it a t 149
d egre e s wes t a nd 105
de grees west lon gitude,
respect ively. As is the case
with a ll geosync hrono us
sa te llit es, t he y re vol ve
around the Earth's axisover
the same eq uatorial sub­
poin t o nce a day at an
a ltit ude of 22,282 miles
(tha t's rou ghly 5'h times
the Earth 's radiu s). Both
sa te llites have flies in the ir
orbita l ointments, however,
and I'll get back to this
later .

The Nationa l Aero nau­
tics and Spa ce Adm inist ra­
tio n (NASA) ha s prove n
te c hnica l fe asibility with
regards to the use of VHF
transpo nders aboa rd geo­
synchro nous sate llites, and
experiments along these
lines are no longer con­
d ucted o r e n te rta ine d .
However , proposed proj ­
ec t s concer ning im ag­
inative communicationsap­
plications a re const an tly
bein g reviewed by the ATS
experiments managers at
NASA He a d qu ar ter s in
Washington . If a project
shows merit, a time slot,
usu ally an hour a day, is
pro vided to the user for the
experiment to be conduct­
ed. For example, certain
hospital emergency rooms
and ambulances in M issis­
sippi and Alabama have
recent ly be en o u tf itte d
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Fig. 2. A TS exterior experiments.

Fig. 1. Ea rth coverage of A TS-l (at 149 0 west longi tude)
and A T5-3 (a t 105 0 west lo ngitude).
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Uplink Downlink
Frequency Frequency

149.1 75 135 .55 5
149.1 95 135.575
149.220 135.600
149 .245 135.625
149.265 135.645

po ints like a pendulum.
ATS-l ha s a tenden cy to slip
eastward, requirin g a ve loc­
ity c ha nge of 1 55 feet per
seco nd per year to keep it
at 1490 west.

Tab le 1. Transponder chan­
nels.

Channel
Number

1
2
3
4
5
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dr iven anywhere al on g the
geosync hro nous highw ay.
The fue l supp ly a board
ATS-3, ho we ver , was ex­
hau st ed sho rt ly after it was
parked at it s ete rnal resting
place of 105 degrees wes t.
Gr av itat io na l im p e rf ec­
tion s a nd oblaten ess of the
Eart h ha ve created thi s
sp a c ec ra ft g ravey a r d .
(Anothe r on e is loc a ted at
a bo ut 79 d e grees e ast. )
Once th eir fuel suppl ies are
depleted, a ll geosyn chro­
nous satelli te s swing ove r
one of t hese two stable

mental, medi cal , and ed u­
cational party line for the
Pa cific region . Late nigh t
and early morning hours
(sa te ll ite sun t ime ) find
ATS -l dormant. On ce
again, this down tim e offers
tremendou s opportunity
for th ose of you with a
unique co m m u nicat io ns
id ea.

NASA ha s arbitrarily des­
ignat ed fi ve ch annels
w ithin th e 100-kHz trans­
ponders, Iisted in Tabl e 1.
The se channe l assignments
a re intended to be used by
radio eq uipme nt with 5-kHz
pe ak de vi ation frequency
modulati on . So und famil­
iar ?

ATS-l use rs norm ally o p­
erate on channel th ree,
while ATS-3 users ope rate
on channe ls two and four.
Th ere is a good reason for
this pr ocedure. Du e to cer­
ta in antenna side- lo be cha r­
ac ter ist ics, gro und-statio n
upli nks occasio nally access
bo th sate llites at on ce.

You may ha ve noted that
the downlin k transp ond ers
fall w ith in th e VHF aircraft
band . One of t he first ex­
periments NASA conduct­
ed w as com m u nicat io ns
te sts w it h aircraft in flight.
Dep ending upon your lo ca­
tion , yo u may be plagu ed
by AM in terferen ce from
high-flying a ircraf t. For ex­
ampl e, the Was hington DC
area is w it hi n range of suc h
interferen ce on ch ann el
th ree (13 5.6 MH z) whe n air­
craft work the Cleve la nd
Air Traffi c Contro l Ce nter.

O the r typ es of interfer­
ence are emi t ted fr om t he
spacecraft the mselves . The
US Air For ce o pe rates secu­
rity police netw orks in th e
uplink passband a nd this
traffic can be rec eived on
t he correspond ing down­
l ink f requencies. A Cana­
di an pa ging se rvice , CHe­
343, is a regu la r o n 135.640
MHz .

Altho ug h it is un likely,
NASA ha s the abili ty to
se lect o th er orbi tal sub­
poin t s for ATS-l. C a s
thrus te rs e na ble it to be

with ATS equipment after it
wa s suggested that sa te llite
com m unicat ions be used
w he n c o nven t io na l ter­
rest rial links fail.

The tran sp ond er o c ­
cupancy rates during satel­
lite daytime hours ar e
presentl y a pproac hing 100
percent. The day usually
begins for ATS-3 whe n pe r­
so nne l at Palmer a nd Siple
stat ions in th e A nt arc t ic
talk w ith their respec ti ve
university sponsors in th e
United States . Promptly at
1300 UTC, research vess e ls
fro m both the At lantic and
Pacific begin co mmunicat­
ing wit h their ba ses, pa ssing
suc h traffi c as posi tion
report s, e q ui p me n t re ­
quests , an d proj ec t stat us.

Occasionally, RTTY a nd
FAX are used on the net­
wor k. Tests of a ll so rts a re
conducted throughout the
day f ro m points as remote
as rescue sites in Panam a to
NASA st at io ns in Hawaii.
The research vesse ls return
for a n hour slot at 1600
UTC, and, usually, afte r a
final Palm er and Siple sta­
tion sc he d ule, the qui et
hours on ATS-3 begin . ATS-3
is not silent because its bat­
teries need c ha rging. ATS-3
sta nds mute becau se no­
body wa nts to conduct ex­
per iments at ni ght.

To the radi o amateur,
thi s is downright ludicrou s.
For a period of over f our­
teen hours a day, thi s space­
craf t s its perched high
above the United State s
(a nd the e nt ire Western
Hemisphere, for tha t mat­
ter) anxi ou sly aw aiting th e
proper sti m ulus to carry ou t
its mission . If you o r your
group can devis e a night­
t ime pr ogram accepta b le to
NASA, you ca n provide t he
st im ulus needed to aw aken
a sleep ing giant.

Meanw hile, ATS-l han gs
con v eni en tl y over th e
eq uator at a point serv ing
the continental Unite d
Sta tes, Alas ka , Aust ra lia,
and , of course, everyth ing
in between . (See Fig. 1.) Its
primary use is as a gov ern-
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ized and is mounted at my
QT H i n the ho r izon t al
plane. The antennas on the
ATS satelli tes li kew ise are
linearly pola rize d, but th is
arrangement is of little con­
sequence. Radio signals in
t he V HF range are seve rely
affected by a phen om enon
known as Faraday Rotation,
causing ultim ate receive
po la riz at ion s to be un­
pred ict ab le. It is rare that I
encounter no signal at all ,
and then this situation lasts
only a minute or so. Most
ATS ground stat ions trans­
mi t and rece ive on circu­
larl y-pol arized antennas, of
both the hel ix- and cr oss­
yagi variety. Althou gh this
solve s the Faraday Rotati on
prob lem, an immed iate loss
of 3 dB is reali zed over an
antenna in the same plane .

You r next ob jective is to
point the antenn a in the
ri ght d irection. You shou ld
be ' able to use the guess
method if your ante nna is a
loop or sm al l yag i. How­
ever , here are the geosyn­
chronous aim ing formulas
for those of you with super
arrays- as we ll as fo r the
mildly cu rious

Where X = the differ­
ence between sate llit e lon­
gitude and site lon gitude in
degrees, and Y = the site
lati tude in deg rees:
Az im uth = ta n - 1 (tan XI
sin Y), and -
Elevat ion = ta n - 1 cos X
cos Y - .151 d ivided by
V1 - (cos X cos y )2.

Note: If yo u are in the
No rt hern Hemi sphere and
west of the spacecraft, sub­
trac t your answe r fr om
180° . If yo u are east of the
spacecraf t, add your an­
swer to 180 0

For examples, see the
box.

If you are in Washingto n,
or about 23,641 m iles from
ATS-3, and are co mmuni­
cating with a friend whose
stat io n is likewise t hat
distance from the space­
craft , you can expect a
sig na l de lay of app rox­
ima tely one fourth of a sec­
ond : 2 X 23,641 = 47,282

135.575 MHz, 135.600 MHz,
and 135.625 M Hz . Some
ground stat ions own mam­
mot h Genera l Dyn am ics d i­
versity-telemetry receivers,
but for most o f us thi s kind
of equ ip me nt com e s
st raight f rom fantasyl and
a nd is c e r t a i n ly not
necessary. The University
of Miami purchased some
inexp ensive crysta l-con ­
t ro lled VH F sc anner s a
wh ile bac k, and the y co n­
tinue to perfo rm satisfac­
toril y .

AM aircraft receivers wi ll
not work. (The spin-stabi­
li zed ca rriers are some­
t im es rec ognizabl e o n
t hese re c eiv e rs .) O ld
tu nab le VHF monitor re­
ceivers will not work very
well du e in part to their
poor sensit iv ity and un­
necessar i ly w ide i-f band­
w id t h. Su rp l us Gen er a l
Elect ric and Motorol a re­
ceiver strips are great and
fi ll t he bill per fect ly . Since I
already ow ned a Bearcat
210 synt hes ized scann er
(which does not tune to 135
M Hz), I dec ided to go the
converter route. M y con­
verter is designed so that its
i-f is exactly 100 MHz below
the input fr equency, all ow­
ing me, for examp le. to
pu nch up 35.6 M Hz to re­
ceive channel three.

W ith regard to ante nnas,
a simp le 88-inc h loop fed
with 75-0hm coax wi ll work
adequately. But remember,
there's a 168-dB path loss
between the satell ite and
your stat io n, so you should
give your rece iver all the
help it can get. If your coax
run is long, an inexpensive
rf preampl if ier w il l help
tremendously. (The serious
listener should pu rchase a
preamp anyway. Janel Labs
ha s t hem in st ock for
$21 .9 5. A sk for M ode l
137PB.)

My antenna, whi ch is
best descr ib ed as a four­
eleme nt quagi, cost $4.80
and consists of three pieces
of wood and some alurni­
num c l o t h esl i n e . Thi s
antenna is linearly polar-

cont inue to increase at a
rate of .86 degrees per year.
Be am width s of m o st
ground stat ion antennas are
in t he range o f 30 -40
degrees, so the necessity for
tracki ng does not yet exist.
Sip le stat io n (64° sout h
lati tude) now must meet
ATS -3 orbita l sched u le s
since the spacecraft is over
the horizon dur ing its north
inclination.

Let 's now address our­
selves to an ATS receivin g
system. For one reason or
another, NASA has exclud­
ed channels one and five
from ope rat ion, so we are
concerned only with three
re c ei vin g fr e q u en c ie s:

cos X cos Y - .151

.692 - .151

cos 27.8 co s 38.5 - .151

V 1 _ (c os X cos y) 2

V 1 _ (cos 27.8 cos 38.5)2

= tan - 1

V 1 - .479

.541

.72 2

= tan - 1 .749
= 36.8 degrees

= tan - 1

SUbstituting :

Azimuth = tan - 1 tan 27.8

sin 38.5
.527

= tan - 1

Elevation ;;: tan - 1

Substituting:
Elevation = ta n - 1

Antenna azimuth for ATS·3 from Washington DC:
X = 27.8 degrees
Y = 38.5 degrees

Azimuth = tan - 1 tan X
sin Y

.623

= tan -r t .846
= 40.23 degrees

Since Washington is east of the spacecraft, we add the
result to 1800

• Therefore, the azimuth is 220.23 degrees.

Antenn a elevation for ATS·3 from Washington DC:

Geosynchronous satellite range in miles may be found by
the formula:
Range = 262 10 V 1.023 - .3 02 (c os X cos Y)

Once more, from Washington, the range in miles to ATS·3
can be comput ed as follows:
Range = 2621 0 ,,;'71.""'0""2""3-----c.3"0"2"(-co-s--=c27=-.""8-c-o-s""'3""8~.5)

= 2621 0 V 1.023 - .302 (.692)
= 26210 (.902)
= 23641 miles

In order for thei r axis syn­
chronizat ions to be main­
tai ned -that is, the space­
craft's angle in relati on to
Earth - t he sate ll ites are
sp in-stab i l iz ed . The sp in
rate is about 96 rpm and
provides a noti ceab le am­
p l it ude-mod u lated pul sa­
tio n, p ar ti c ul a rl y fr o m
weak signals.

As I mentioned earlier,
there are anoma lies in both
ATSor bits. ATS-1 is pre sent­
ly expe rie ncing a nor th­
south incl ination of about
10 degrees, w hil e ATS-3 suf­
fers from a similar incl ina­
ti on of 8.5 degrees. These
disorders ar e uncontrol ­
labl e from Earth and w ill
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path mi les; d iv ided by
186,000 miles per second, it
me ans a .2542-sec ond path
ti me.

ATS gro und stat ion trans­
m itter s vary in power fr om
50-500 Watts d epending
upon com m uni cations re­
l iab il i ty, geograp hical loca­
t ion , antenna ga in, and
ot her considera t ions. The
Antarct ic sta t ions operate
with 5()(}-Watt t ransm itters,
wh ile many research ves­
sels do well w ith 80 Watts
into an eight-turn helix.

O nce th e sate ll ite tran­
sponders have been satu­
rated , ad d i t iona l uplink
power is wa sted. The entire
downl in k transpond er pow­
er aboard each spacec raft
is about 40 Watts. Sate ll i te
ou tput pow er is a func t ion
of th e inpu t . ATS-3 is de­
sig ned so that two o r m ore
uplink signals w il l produce
the co rrespond ing output
rat io s. For exa m p le , if
upl ink signal A on channe l
two is twice as st rong as

uplink signal B on channel
fo ur, the downl ink power
w il l exhibit this same two­
to-one po wer ra t io. A1 $-1
co mpresses the weake r sig­
nals and th e downl ink is not
a li near funct ion of the
upl ink .

It is ti me now for you to
form u late an operationa l
p lan. Your first step is to ob­
tain t he " ATS VHF Ex­
periments' Guide." Thi s can
be pr ocured by wri ting:
ATS Experim ents M anager,
Offi ce of A p p l ica t ions ,
Code ECS, NASA, W ashing­
ton DC 20546.

Finally, ATS usage pro­
posa ls m ust be well thou ght
ou t, th o rou gh ly descri bed,
and un ique in approach . If
yo ur pr o posal is re jec ted
and yo u st ill be l ieve you've
come up with a great id ea,
co n t ac t y o u r Co ng res s­
man - he may have a sym­
pathetic ear and pla ce a
cal l to NA SA on yo ur be­
half . In any eve nt, good
luckl.

INTIMIDATED BY
MORSE CODE?

THE NEWAEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN ,
KT·1 Computerized Keyer With
All Features of Above Trainer
is Also Available in Same
Package

• Automatic Speed Increase, User May Program: Starting
Speed ,Ending Speed, Practice Duration;5 LettercodeGroups
or Random Space ; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements). - -

• 24,000 Character Answer Book Available For 10
Starting Positions.

• Random Mode For Pract ice (No Answers).

CALL TODAY

BEN FRANKLIN ELECTRONICS
115;1, N. MAIN' HILLSB ORO, KS 67063 ' 316 -947-22 69

AEABr ings you the
Breakthrough!

SIMPLY THE BEST!

FOX TANGO FILTERS
YAESU-KENWOOD-DRAKE-COLLINS-HEATH

CW (Hz) SSB·AM (kHz)

0
.,;

V' V' V' V' V' V'
V' V' V' V' V'
V' V' V' ,; V'
V' V' V' V'

V' V' ,;

V' .2nd IF $125

V' V'. lor R-82D only

...

8·POLE FILTER BANDWIDTHS IN STOCK

fT -40 1/ 560/570

fj ·200/TEMPO I

1SS-3B/C

- fT-90I /IOIZD/I 07

"FT·)01 /fT-7B/620

°FT· IOI/ F/FR-IOI

~T
Whether your SSB rig is old or new.
there is noeasier or essentially less
expensive way to significantly uo ­
grade its performancethan by improv-

ing its If passband filt ering FOX -TANGO filters are made 01 specially­
treated high-Q quartz crystals, affording excellent shape factors and
ultimate rejection exceeding 80 dB. Theyare custom made for croo-m
installation: matching perfectly. both physically and electronically. Our
Diode SwitChing Boards make possible (now or in the future) the addi­
non 01 a variety 01 switch-selectable titters affording superior variable
bandwidth wnnout the need 10 buy an expensive new model. If you
want the best for less. you' ll buy FOX -TANGO_Just tell us the band­
widlh(s) cesneofor your makeand model

Single- filte r type: $12 Airmai l postpaid worl dwid e.
Dual-filter type : $2 1 Airmail postpaid wo rldwi de

nonoaresments add 4% (sales raJ) (FOREIGN ADD $5 per filt er)

nearer Inquiries Welcome" ._ _ ._

rA
l
=Visa /MC welcomed. Mo ney back if not satisfied. r~1

- ilf.J BROCHU RE ON REQU£ST ll _J

" DIODE SWITCHING BOARDS available to per mit 1, 2 or more filters
than those for which manufac turer provides room. SPECIFY make and
model.

FOX-TANGO CORP. Box 15944C, West Palm Beach, FL33406 .... 323
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SPECTRIJItf

---SCR1000VHF-SCR4000UHF----

7i?<U14 "[)<4fe,1~ 1-ad M$f!"i7f/
180 Day w arrantv /fa rfI

Call or write today and ge t the deta il s! Export Orders - Contact our Internat ional Dept.

------------1055 W. Germ antown Pk., Dept. 510-------------- -
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PC L300 30 WI.
Base St at ion

• Very att rac uve wc OClg raon !'lOusmg

• 81.1 '(1-10 AC Powe r Supply

• Fro nt Pan el Stat us Indic ator L ,gh l S

e Opnooat Rev, Sca omnc Funcuo n Availa ble

·"Super Rugged" Ho using

Solid Va " Thk. Ai rc ra ft Aluminum!

PCL250 30 WI.
Mobile Unit

. 6 cnanoers.
• 0.35 uV acvr.
e e Pole Cryst al Fltr .

• Bea ut ifu l Aud io - AX + IX.

• Provision fo r CTess
• Very Reaso nab le Price!

---COMMERCIAL MOBILE &----...
~ BASE TRANSCEIIIERS
~ StzeeeOHtHt "P~OIt4t ~~H4 LUte"

136-174 MHz 220-24 0 MHz «(3--"",, E."" """_<un )
,?e4tK'fe4

• FCC TYPE ACCEPTED- PA RTS 21, 81, 90 "

Control Board

TTC100 Touchtone

SCT110 VHF Xmt r/Exciter Board
• 7 or 10 WI S Out pu t 100" 0 Duty Cyc le '
• Int ,n ll e VSWR proof
• True FM l or exc audro qU<ll1ly
• New Oe s.qo c- specmcauv l or co ntinuous rpt r

service
a Very lo w In "w tute oo.s e :
a Spurio us - 70 dB . HarmoniCS - 60 dB

• W it h 0005 ' , xtal
• BA-10 30 WI . Amp boar d & Heat Sink, 3 sec L.P.

Fi lter & rei pwr . sens or

SCT110 Transmitter Assembly
• SCTll 0 mounted In shi elded hous ,ng

• Sam e as used on SCR lOOO
• Co m plete ly assm oro . w/F,T. caps. S0239 conn.
. 7. 10 or JO Wl. unI1

• 3d lg" ON,3digll OFF con trol 01a smgle repealer tor e-
non. Or,(optional) 2 lunC \lons (2 d ig its ON/OFF each)

• Can be used to pu ll on a relay. tr igger log iC. etc
• TYPicall y used 10' Rptr ON/OFF. HIILO PWf..

P L ON/OFF. Patch Inh 'b lt/R esel. etc
• Stab le. ant l-l <lISlng de SIgn 5s Lrrmt o n access
• For Add ' i FuncI IOn(s)-Add a "PartJ al TTC" Board

FL-G

'01000 Automatic Bas e
Station CW 'dentifier

. _'-.:.: . t='[] 6l -i - . ~. ~ - . '~ "''''''

• For Repeaters. Base Xm1fS.. etc.
• Full y Automauc 10 tl mmg & xmtr . key ing .
• Convenien t Front Panel Cent-ers Many Deluxe ~ SCT410 UHF Transmitte r Bd. or Assy.

Featu res ! 1\e~ • Srrrular to SCT110 8- 10 WIS
• AC or DC po wered ;'J,fJ/ft,,£: • Ava il wl or wlo OS 18 Super HIghSlabUlty Cryslal
• Easy to mstau' 19" Rack Mount " , ' -' OscJOvan.

• Reasonable Pfl ce ' Ask 101 Data Sheet • BA-40 3lJW. min . UHF Amp. Bd & Heal Sink.

CTC100 CORfTimer/Conl rol Board
• Comp lete COR C1 'CUltry
• Carner 'H ang ' & T 0 Timers
• Remote xrnu InhibIt/Reset con trol
• Provrs.on 101 panel control swucnes /l. lamps
• l 00 ' ~ Solid State CMOS roc.c
• Many ot ner tea tures

FL·G Revr. Front-End Preselector
. 6 Hi Q Resonators w ith Lc-Nctse Transistor Amp (2M or

220 MHz).
• Provides trem endous reject ion of "out-of-band" signals

wlout the usual loss! Can ette n be used ins tead of large.
expensive cavity fi ll ers

• Extr emely help fu l at sites wi th many nearb y VHF transrr ut­
ers to "Htter-out'' these 'out-of -bane' signal s.

e vottaqe Gain . ap x. 10 dB

• Se lectivity _ 20 dB (i( :!: 2_0 MHz: - 60 dB ,-;, :t 6 MHz
(typ.).

10250 CW 10 & Aud io Mixer Board
• Adjustab le 10 tone. speed , level, IImmg cyc le
.4 Input AF M,Ker /l. Loca l M,C amp

• COR input & xrmr . ho ld Circu i ts
• CMOS log ic; PROM memory -250 cu srcna oner.
• Up 10 4 d iff eren t 10 channels'
• Many otn er teatures Factory Proqearnrned

These ale Plotes siona' ''Commercial Grade " Units-De s ign ed tor Extreme En rironmen ts ( - 30 to -+60 0 q .
All equ ipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

• Wide ovna rmc ra nge I Redu ces overloa d. "de
sense", and 1M

• Sens. 0.3 uVI12dB SINAD typ o
• set. ·6dB ta :t 6,5 KHz, ·110dB ';, :: 30KHz. (8

Pole Cryst al Fl tr )

• 'S Meter' Outp ut
• Exc. audi o qua lit y! Fast squelc h ! wlO.OOO5%

· Crystal.

SCR100 Rece iver Assembly
• SCR100 mounted in sh ielded housing

• Sam e as used on SCR1000
• Co mplete ly asmorc w/F _T. caps . S0239 con n.

AF GA IN POT. et c .

SCAP Autopatch Boa rd
• Provrce s a ll baSIC ac tooa tcn too cnces
• 3 Dig it Access; 1 Aux On/Oll ruocno n. Audrc

AG C; Burlt-m Timers; etc

• OJ 1 lntubit bd al so evenaere
• Writ e/call lo r details and a dat a Sheet

RPCM Board

SCR1QO VHF Receiver Board

SCR450 UHF Receiver Bd . or Assy.

• Simi lar lo SCR100. except with 12 Pole IF Fttr. & 8
Resonator Fron t End Fllr. ! \.Jv'\u

• Drscnrnmator & Deviation Mtr . Outpu ts ~o~
• Total ly Ne w Ad .a nced DeSIgn! .~

• Used w!SCAP board 10 provid e " Reverse Paten"
and LandLme c crwor 01Repealer

• Inc ludes land line " answenn g"' c ,rcul lr y

COItfItfIJNICATIONS CORP. Send tor

Data She et s!

..- 68
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Joe wesrennaver W4FE:. C
155 Wood fiefd Drive
A uburn AL 36830

Undertones
- a fractional frequency oscillator

Tab le 1.

Fig. 1.

small di vi sion fa ctors (high­
er f requenc ies), Rl ad just­
m ent is no t so crit ical , so
Rl /R2 and Cl can be f ixed
com ponents selec te d ex­
perimenta lly. A lso, at small
di v ision fac tors, better op­
erat ion is obta ined with C1
selected so that Rl is near
the higher end of its range
(1000 O hms) fo r the desired
frequency. At higher fr e­
quenc ies, t he load capaci ­
ta nce affects the setup of
the ci rcu it. Therefore, it is
better to have the circuit
co nnected to the next stage
or load wh en adjust ing. If
the 7400 IC is used and t he
other two gates are uncom­
mitted, one of them used as
a buffer (unused inpu t to
+ 5 V dc) el im inates t his
prob lem.

The tab le shows some
ranges for d iff erent va lues
of Cl obt ained from a
11 000-MH z crystal. A fre­
quenc y counte r o r a gene r­
al cover age receiver are
helpfu l for establishing the
osc ill at ion fr equency. The
circuit w ill oscillate even
witho ut a crysta l. Between
selected di vi sion fac tor s, it
osc i ll ates on random, un­
sta ble f requencies.

A strange th ing is that
some di vi sion fa ctors lock
in better than others. For in­
sta nce, w ith a given crysta l
and Cl va lue, 1/15, 1/1 6,
1/17 and 1/18 might lock in

draw too much current .
74LSxx ICs might wo rk we l l.
CM O S NAN D gates, e.g.,
4011, mi ght work OK at
lower f req uenc ies. The ci r­
cuit has been te sted f ro m
fundam ental osc ill ati on s
thro ugh 1/350th of f un­
d a m e nt a l . A l mo st any
c rystal w i l l work except
some very low fr equ ency
roc ks suc h as a 20G-kH z one
that I t ried .

The osci llation fr equen­
cy is set by Cl and Rl /R2.
C3 is opt ional for t rim­
ming th e osc il lator to an ex­
act fr equency. C2 is op­
t io nal fo r help in locking
the frequency to a func t ion
of th e crystal fr equency.
Rl /R2 and R3 bias Ul a in to
its l inear region. The outpu t
is a TTL-compat ibl e square
wave. Larger d ivi sion fac­
tors (lower fr equenci es) are
lim ited because it is too dif­
f icu lt to select t he desired
di v ision fac to r. 1/100 is
about th e maximum I have
fo und pract ical.

R1 gi ves a w ide range, as
Tab le 1 shows. Di ffe rent
underton es can be selected
by sma l l Rl changes, so a
10-turn t rim mer pot helps in
picki ng the desired one . At

rate s on some fracti on of
t he c rystal fun damen t al
suc h as V2 , Vi , lf4 ... 1/100,
ete. W ell , read on, my
f riend, it is ve ry sim ple.

Thi s circu it is a by-prod ­
uct of work on a crystal­
c o nt ro l le d vfo with a
1000 -kH z ra nge . (Works
very well , thank you.) Fig. 1
shows th e very simple c ir­
cu it. Ul c is an op ti onal bu f­
fe r to isolate th e osci lla tor
fr om hid capacita nces. Ul
is any TTL NA ND gate,
7400, etc . If the NAND gate
has more than two inputs,
e.g., a 7410, t ie all unused
inputs to + 5 V de. 74Sxx
ICs. have been tried but
aren't quite as stable and

Now, al l of you have
heard of crystal osc il lators.
A lmost all of you have
heard of overtone osc i l­
lato rs, where t he ci rcuit
osc i llates on an approx­
ima te w hol e integer, odd
harmonic of the crystal fun­
dam en tal frequ ency. But
how many have heard of
t he " Undertone O sci ll a­
tor"? (My name; gotta call it
somet hing!) Thi s one osc il-

DiVIS.ON F"'CTORS

cz
7-4 ~ pF

0 ,

Last t i me I w rote a
ham ma gaz in e arti cle,

Wayne Green and com pany
misspell ed my name (April ,
1957, CQJ so I've been hesi­
ta nt about t ry ing agai n. Oh
well , af ter 22 yea rs he de­
serves ano ther chanc e.
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Direclional
RF Wallmeler
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May be used tor
• Gu y wire stra in insula tors

• End or cente r Insulators lo r
ante nnas

$4.95 . Construction 01 ante nna roao­
m q COIls or muuban o na ps

HI-a ANTENNA
CENTER INSULATOR

~ Small, rugged. lightweight
weatn erprc ot

;#
'", Replaces ce nter Insulator

~ ' Handles full legal power
' ::') '~< ' and more

$5.95 Wllh so 239 co nnec tor

HI-a ANTENNA
END INSU LATORS

,,'HI " ,,,, ," ," , n" ,,,,'<1 ""
An lenn. aCCe.so , ie. _ ."" ,", L1 >! ' ." 'I ~ , " " " 1111" .H"·

[" , ,1 I " , ' , I $J .j' ,

." .""."" ',,,.. . ,"" ,I.H'''·, ;;1: p'

HI-Q B A LUN
• For dipo les, yaqrs. Inverted

vees & doublets

• Rep lac es ce nter insulator

• PUiS pow er In antenna

• Broadba nded 3-40 MHz

• Sma ll, lightwe ig ht and
weatherproof

. 1 1 Impedance ratio

• For full legal powe r and more

• Helps elim inate TVI

• With SO 239 co nnec tor

DIPOLES
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Dielectric wattmeters are your
best choice for making accurate
RF measurements. These rugged,
dependable wattmeters can
discriminate between forward
and reflected power in all types of
50 ohm coaxial transmission lines
and RG type cables.

In addition, they:

• Measure from 100mW to 5kW
• Have ± 5% full scale accuracy
• Measure from 2MHz to lGHz
• Have an easy-to-read 4 1,12 "

mirrored meter scale
• Feature a taut-band meter

movement for longer life
• RF Elements available for all

measurements

The 1000-A from Dielectric
- you can' t buy an easier reading,
more accurate RF wattmeter.

A complete line of RF loads are
also available.

CALL TODAY

JR
Amateur

Radio
1185 Scottsville Road

ROchester,
N.Y. 14624

716-235-7540

You may be losing up to
half the available output ,si,
from your vertical gain
antenna because of RF
spillover. The amazing
AEA Isopole with
unique decoupling de-
sign, virtuallyeliminates
RF spillover and can
help you multiply your ""
power in all directions
on the horizon relative
to an ideal half-wave II
dipole, or end-fed non- .
decoupled "gain"anten­
nas.

AEA
Brings you the
Breakthrough!

STOPRF
SPILl:
OVER

DIELECTRIC

RAYMOND. MAINE04071 V' 17

TEL. 207/655 -4555 • 800/341-9678
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MEMORY KEYER
BREAKTHROUGHl

The remarkab le AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode .

CALL TODAY

La Rue Electronics
1112 GRANDVIEWSTREET

SCRANTON, PA. 18509 - Ph. I?1?) 343-2124

AEABrings you the
Breakthrough!

nic ely. Th en 1/19 mi ght not
lock , but 1/20, 1/21, etc. ,
m ight lock wel l. Som e fac­
tor s lock with poor sta bil ity.
I f t he fa ctor you want
doesn't lock we l l, tr y a
sl ight ly d iff eren t value of
C1. D ivision factors grea ter
th an abo ut 1/30 become
fa irly critica l to set and
aren't very practical. O ne­
half thro ugh 1/10 are easy,
and very sta ble operat ion
can be obtai ned . After a
division factor has been se­
lected, rem ove the pow er,
wai t a fe w seconds, then
turn it back on. Readj ust Rl
until it always sta rts o sc illa­
tion on the desired frequen­
cy . Th is is more critica l at
larger division facto rs (low­
er frequencie s). There is a
littl e d rift in th e f irst 30
seco nds the oscill ator is on.
(Thi s is minimal at sm all di­
v ision factors such as 1/10 .)

What can th is ci rcuit be
used for? Use your ima gina­
tion . Let's say yo u wa nt a
100D-kHz reference, and in

your [un k box is an o ld
4D-meter, 7-MHz ro ck. Set
up t he ci rcui t wi th Cl at
1000 pF and set Rl for di­
v ide-by-7, and presto, there
is a 1000-k Hz crystal osc i l­
lator. The l l-MHz crysta l is
set up to d ivi de by 110 (Cl
at 6700 pF) and makes a
nice 100-kH z reference rich
in harm onics.

I wou ld be in terested to
hear of app l icati ons that
others mi ght f ind fo r thi s
circui t, and of any new de­
vel opme nts in the circu it.
A lso , if an yon e k now s
w here this ty pe of osc il lator
is covered in any literatur e,

. I wou ld apprec iate hearin g
about it.

A note: Be caref ul; some­
times the ci rcuit can be
made to lock on unusual
div ision fa ct ors suc h as
1/3.5! O perat ion in thi s case
is unrel iabl e. Al though it
w ill wo rk, thi s is not a par­
t ic u la rly good c ircuit fo r
funda mental frequency os­
cil lat ion.•

f H.F. Transceiver Bonanza
YAESU FT-101ZD

(With New WARe Bands)

I Supply Limited I

(Ad d $15.0 0 Shippi ng & H an d li ng
U. S. A . C ont ine n ta l 48 States)

* Variable Receive I.F Bandwidth.
* 6146B Final Amp. Tubes.
* Built·in VOX, NB & R,F. Speech

Proc essor.

'I'"'''''''''''' ''''' ''''''1/", ft''' ' I U u u ' "" . " , ; .... " " " , ,, ,, ,, : ' H . " "" ," ' " ",,, ,, \\'1, ,,,,,,, ,,, .. ,,, .. ''' '' I " " .. , ,,,,,,, 11 11 u, ,, ,
"flln,,,,,
""'''il iff

List Price

$942.00~~~_....,._

* 160·80·40·30* ·20-17* ·15·12 * -10 meter
coverage. (*Proposed WARC Bands ).

*Built- in A.C. Power Supply .

* Digital plus Analog Freq . Display
*180 Watts D.C, Input

Option al Acessories: 600 Hz CW Fil ter· $40 .00,350 Hz. CW Filter · $45.00,
Cool ing Fan - $20.00, FV-l 0Z Remote VFO · $157.00
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COpy

.. . ..on inexpensive paper too. Our latest addition, the MICROLOG
companion printer for the ATR-6800, plugs in directly for easy 'hard
copy' of your QSO's , messages, programs, etc. When the tape interface
isn't enough, our printer is ready on keyboard command. Complete
system for CW/RTIY: ATR-6800, video and printer $2,445, without
printer $1995, printer alone $495. We're always up to something new
here at MICROLOG CORPORATION, 4 Professional Drive, Suite 119,
Gaithersburg, Maryland 20760. Telephone (301) 948-5307.

""Reader Service-see page 274

MICROLOG
Innovators in Digital Communications

v" 51
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The Arcane Art of ATV
the transverter approach
to fast-scan television

Photo A. The standard MMT 432/28 u ensverter, ma nu fac tured b y Mic rowave Modules a t
Great Britain. All inputs and outpu ts are available along one side of the rugged cast­
aluminum enclosu re. The 432-MHz output is on the left- followed by the 432 inpu t port.
This is normally no t connected, but you can jumpe r the rece ive-con verter input to the
connec tor when using an external linear. The D IN power and control socket is ;n the mid­
dle, fo llowed b y the receive-co nverter ou tput with the transm itt ing-con verter input on
the far right. This particu lar un it is a dua l-LO unit wi th control swi tches for the two crys­
tals abo ve the DIN sock et. The dual-LO uni ts are useful in wo rkin g repeaters and can be
used to make an ATV or all-mode repeate r, as noted in the text.
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Dr. Ralph E. Taggart WB8 DQ T
602 S. Jefferson
Mason MI 48854

Back in th e " good o ld
da ys" o f am ate ur tele­

vi sio n (A TV), in the 50s
and 60s, one constructed a
420 t ran smitter, modulat or ,
and con verter, team ed the
latter up w it h the station
communicat ions receiver,
and f ired up on t he air. T0­

day, almost no one uses
th at approa ch for 432 work .
The ready availab il ity of
highl y effec t ive HF side­
band t ra nsc eive rs has
resulted in a w ho lesale
swi tch to transverte rs for
po int-to-point and satellite
com m u nicatio ns. Q u ite
rem ark abl y, co nside ring
t he state of th e art in co m­
pact so lid-sta te transver ters
for 432, li ttle attention has
been pa id to the use o f
transverters for ATV ope ra­
t io ns. The o n ly except ion I
know of w as an o ld QST ar­
ticle (Cam pbell , 1962) that
d e scrib ed a tube -t y pe
transmitti ng converter for
ATV. This no vel approac h



Photo B. Rock-crusher driver lor channel 3. The power capabilities and co mplexity 01 the
d river are clea rly evident! The little OX osc illato r board, co mple te with EX crystal, is in
the center. The linal output stage is in a small brass channel assembly to provide
shieldi ng. I do n't kno w if the shielding is requ ired, bu t I used it an yway. The hall-box co n­
tains the linal outpu t transisto r co il and co llecto r bypass cap. The output-co upling
capacitor comes ou t to the right and taps into the 47-0 hm load resistor with the gro und
side 01 the resistor so ldered to the brass wall. The variable-out put driv e capa cito r should
be mo unted so as to insul ate the sha lt Irom grou nd. The modulato r is in the sma ll box to
the rear. This sh ieldi ng and the leedthrough caps were a holdover lrom using the
modu lator with the 432 transmitter strip and power m odule. In th is application, you
co uld simply wire it on perlboard.

in vol ved am p li f yi ng the
v ideo-mo du lated rf ou tpu t
fr om a standard TV camera
and hetero dyning the signa l
u p to t he 420-4 50-M Hz
band. It was a very in­
te resting co ncept , although
some what cum bersome to
im plement w it h t he state o f
th e art at that ti me .

O ne of th e most popu lar
tr ansverters for 432 M Hz
now in use is the MMT
432/28, manufac tu red by
M icr owave Mo du le s o f
Gr eat Brita in. This co m­
pany is we l l know n for its
qu ali ty l ine of VH F and
UHF equipment. One of the
majo r U5 out lets for the
line is Spect rum Interna­
t io na l of Conco rd, Mass­
ach usetts. Joh n Beanl and
of 51 has alwa ys been very
coo perative w hen it comes
to m a k i ng i n te re st ing
mod if ications of M icro­
wave M od ule s gea r fo r
spec ia lized applica t io ns.
and the two of us spent con­
siderable t ime wo rking up a
modif ication of their stan­
dard 432 converter for use
on ATV.

In the course o f one of
our many phone con versa­
tions on that subject, we
got on to the notio n of
using the M M T 432/28 in
ATV serv ice. Unabl e to
resist the urge to tin ker w ith
a new idea, I had John make
me up a mod if ied version of
the transverte r. The modi­
f ications incl uded realign­
ment of th e LO system to
pro vid e for converter out­
put on channel 3 w ith chan­
nel 3 rf d riv e to ac tuate th e
tr an smit tin g c o nve rte r.
John delivered the un it at
th e Dayton Hamvent ion
two yea rs ago, and I put it
through its pace s as soon as
I got it home.

With an internal jumper
in the drive r inpu t circuit,
th e transverter w ill de velop
i t s rated 10 W atts peak out ­
put w ith only 5 mW of
drive, and I thought it mi ght
be po ssib le to drive it w ith
th e rf output of a standa rd
camera, a la Campell . The
receive sec tion worked just

a s ex p ec ted a n d th e
t ra nsm itte r st rip wo u ld
develop f ull output w ith a
few m illiwatts of d rive, but
t he d i re c t app roac h to
transvert ing did not wo rk
o ut since no av a il ab le
camera had suff icient rf
outpu t to more tha n tick le
the transm itt ing co nverte r.
Th e pro ject was te m porari­
lv she lv ed du e to time
pressures and the unit was
loaned out to a series of
new ATV oper ators in our
area for use as a receiving
converte r.

Event ua ll y, however, I
got a ro und to th inki ng
about upgradi ng the ATV
sta t ion, onl y to come face­
to-face with the ravages of
inf lat ion. It wa s then that
memories of th e $$ I had
spent on the tran sverter sur­
faced, and [ suddenly de­
ve loped the tim e to ree x­
am ine the basic concept !

Th e t r a n sv e r t e r w a s
snatched back from the la st
bo rrow er and was put to
wo rk in an amazingly short
time. The proje ct we nt so
easily and worked so we ll
that I thi nk the t ransverter
idea deserves careful con­
sideration by anyo ne plan­
ning to set up an AT V sta­
t ion.

System Components

O nly four black boxes
are required for a ba sic
10-Watt A TV sta t ion. The
f irst and mo st im por tant
box is the tran sverter itself.
Photo A shows o ne varia­
tion of a standard MMT
432/28 t ra nsverte r. Mod­
ified ve rsions for ATV are
avai labl e from Spect rum
Internat ional for $25900.
You need to provide two
item s of inform ation w hen
ord ering. The fir st is yo ur
lo cal AT V frequ ency. In the

Lan sing, M ichigan, area, we
use 437 .25 MHz . 439.25
M Hz is pe rhaps the most
w ide ly use d fr equ enc y
nat io nw ide , bu t you should
check fo r th e standards in
use in you r area. If yo ur
area has a repeater, chec k
the inform ation at the end
of this art ic le .

The second item is the
V H F chan nel yo u want as
yo ur i-f o u t put - e it he r
channe l 2 or 3 is suggested,
dependi ng upon your local
VH F TV-chann e l all o ca­
tions. We use channe l 2,
whi ch is vacant in ce ntra l
Michigan, but my origina l
transverter was set up fo r
cha nne l 3 be cau se we
planned to t ry the uni t out
in D ayton and that wa s the
clea r channe l in that area .
We do get a mod erately
strong broadcast signal on
cha nne l 3 in our area wh ich
creates some weak signa l

73 Maga zine · October, 1980 61



Photo C. The author, de livering a pene trat ing stare to the Lans ing A TV crowd while snap­
p ing his own p ict ure. The camera was pho tographing the 437.25-M Hz output signal on
the station TV while running abou t 60 Watts peak o utp ut. The system delivers a perfectl y
stable signal with gray sc ale and resolution capabi lities limited only b y yo ur TV cam era
and lighting . A Sanyo CCTV camera is used at m y sta tio n along with bounce lighting. If
you have a color camera, the modulator and driver will handle the signal with no prob­
lem.

Construct ion

A s no ted earlier, t he o nly
par t of t he syst em yo u have
to buil d is t he m il l iw at t
V HF d river. Fig . 1 shows a
circu it di agr am for this un it.
The heart of the dri ver is
one o f t h e litt le OX
osc ill ator k it s fr om Int ern a­
t ional Crysta l. Th is oscil ­
l ator, teamed up w ith an in­
exp ensi ve EX crys t a l f o r
channe l 2 (55.25 M Hz) or
chann e l 3 (61.25 M Hz), pro­
v ides our ba sic freq ue ncy
refe renc e. Actual ly, the OX
oscill ator has more than
en ou gh ou tput to d rive the
tr ansverter to fu ll o utpu t ,
and the first even ing 's op­
e ratio n invo l ved video
m odulatio n of th e OX o sc il ­
la t o r. A l t ho ug h t h e
resu lti ng signa l was as good
as m any you see o n A TV,
you reall y ca n' t get t he bes t
possible v ideo signal w ith
this appro ach. Instead, a
sim p le fina l ampl if ie r stage
wa s added . You don 't rea ll y
need the pow er -we w i ll
t hrow m ost o f it aw ay - but
v ideo m odulati o n of t he
f ina l wi ll produ ce all the
v ideo qu ali ty you r camera
is ca p ab le of del iver ing.

Th e 2N2 219 t ra nsisto r
spec if ied was used be cause
I had it o n hand for u se in
sw itc hing applications. It
works ve ry we ll at this fr e­
q uency . Yo u m ay be te mpt-

spread betw een st at io ns, so
mixing 437.25 and 439.25
operations is no p ro b lem
(w e do it al l t he ti me ).

2. D ri ve requ irem en ts are
l im ited to an extreme ly low­
powered V H F unit w hich is
easy and inexpensive to
bu i ld and easy t o modu late.

3. Tr ansm itt er m odul a­
tion ad just ment is ea sily
m ad e while w atchi ng the
V HF signaI o n the TV set.

4. O n-the-air m o nito rin g
is q u it e sim p le and ef f ec­
t ive since w hile you t ran s­
m it, you are watc hi ng the
lo w- pow ered VHF d river,
w hich w il l no t overload the
set re gard less o f yo u r
pow er o utput o n UH F.

quite good qua lity can be
obtain ed fo r as l itt le as
$25 0, and at la rge r hamfests
such as Dayto n, you can do
eve n be tter. Used cameras
usually can be obtai ned for
$50-$100, but these m ay
need a new v id ico n.

Finall y , you w ill requ ire a
source of v ideo-mod ulate d
rf on channe l 2 o r 3. Th is is
t he o n ly const ruct io n p art
o f t he proj ec t and presents
no proble m. as we sha ll see.
The tra nsve rte r d raws 2.1
A mps p eak , so an inexpen­
sive 2.5-Am p, 12-14-V sup­
p ly (see yo ur local Radi o
Shac k) w i l l h a ndl e th e
power-supp lv needs.

The system has a nu m ber
of advantages that place it
a cu t above your usual A TV
system :

1 . Since the t ransve rt er
incorp o rates a state-of-t he­
art, cry st a l-co nt ro lle d con­
verter, yo u re ally ca n't do
any better, and no add-on
preamps ar e requ ired . The
fi ne-tu n ing range of the TV
w il l handl e a sev era l-M Hz

operated set is preferred
due to the ease of convert­
ing such a set to serve dou­
b le du t y as a v ideo mo nito r.
You also w ill need a TV
c am era. Ne w ca mera s of

F""?" - - - - - - - - - -,
I LI I
1 114 I
I I

, ~r--+i +f c t I
r- I IO I

I I
I I
I IL ..J

"

'"
" "

" ca

ce 0'

O'"'''lf , Ie

"

Fig. 1. Schemat ic diagram of the VHF TV driver c ircu it.
See Table 1 for co m ponent valu es.
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problems, so c hoose a va ­
cant cha nne l f o r y ou r i-f.

You also w il l need a TV
set. A lmost any set o f
modern v intage w i l l do,
althou gh a tr an sformer-



ed to try a hotter tra nsistor
(suc h as the 2N3866), but if
you do you m ay have os­
ci lla tio n p ro b l em s. At
5/$1.00 from Jam es, t he
2N22 19 does just fi ne!

The output transistor and
co il we re isolated in a sma ll
hal f-box of br ass to provide
shie ld ing. A small ho le in
one wa ll passes the base
lead wh ich wa s insu lated
w ith a smal l pi ece of spa­
g he t t i s t r i p p e d fr om
hook u p w ire . Th e b ase
resistor is grounded to the
outside wa l l , and a shor t
wire connects to the rf ou t­
pu t of t he O X oscill ato r.
Since the fi nal has far more
o utput tha n need ed (it
d raws 200 mW, as shown],
the output is capacit ively
coupled to a 47-0hm load
resisto r. The top of th e
resistor is connected to the
driver output via a va riabl e
capacito r which serves as a
drive level control.

Pho to D. Mike WBB/XF, on e o f the original " dynamic duo" in Lansing A TV. The pa th is
about B mil es, and he was loafing his amplifier along at abou t 100 Watts peak ou tp ut
when the p ic tu re was taken.

The modul ato r is a cir­
cu it designed by WB8JXF.
The only modi f icati on in­
vo lves an adap tatio n for
use with ac-coupled cam­
eras- fa r mo re co mmo n
than the more expensive de­
co u p le d ca m e ras with
which the original ci rcuit
wa s used . Modulator lay out
is non-crit ical. The shielded
enclosure and feed through
capa cito rs shown in Photo
B we re a holdover from
earlier use of the modulator
with various 432 transmitter
strips, and such elabo rate
packaging is not requ ired
here.

Tune-up is qu ite simple,
bu t a few regulatory cau­
tio ns are in order. The
essential point is that we
a re no t a uthor ized to
broadcast TV signa ls on
channel 2 or 3, even if the
channel is not in use local­
ly . The l itt le drive r do esn't
put out muc h rf co mpared
to the transmitter strip, but
if you connec t it to a wire or
ante nna, it wi ll rad iate and
that co uld be an invitat ion
to troubl e. If the uni t is bu ilt
in a shielded box and coax

is used to make the inter­
co nnect ions, you wil l be
hard pressed to pick up the
VH F signa l on the TV in the
shack and you w il l not be
rad iat ing the signal.

A grid-dip meter makes
for easy tun e-up , although
it is not essential. If one is
ava ilabl e, switc h th e dipper
to the w avem et er mod e
(assumi ng the proper coil is
in place) and couple the
co il to th e OX osci l lator
co il. T un ing around the
proper fr equ ency should
show an rf peak . Tune to
the pea k and you w il l be on
f requency regardless of the
usually poor cal ibrat ion of
most d ippers (the one I used
turned out to be off by 10
M Hz) . Now sw itch to the
d ip mode and co up le to the
f ina l output co il. With the
lead from th e modul ato r
disconnected , tun e the coil
for a dip. At this point you
can connec t the modulator
lead and you should be on
f requen cy . If yo u sw itch the
dippe r to the wave m ete r
mode, yo u should see a
very substant ial rf peak
from th e fi nal.

If no d ipper is avail ab le,
you ca n proceed as follows.
Tempor aril y remo ve the
co nnection between the
fixed output capac itor and
the 47-0hm load resistor.
Solder th e f ree lead of th e
capacitor to the base of a
#49 lamp and ground th e
shell. D isconne ct the modu­
lator lead and connect the
1DO-Ohm resisto r to 12 V dc
and tune the output coil for
maximu m brilliance on the
l am p . Re co nn ec t t he
capa cito r to t he lo ad
resistor and connect the
1DO-O hm resistor back to
the modul ator output.

Use a piece of coax to
connect the output of the
dr iver to the input of your
TV and tune the latt er to
the i-f channel. Set the drive
ca pac i to r to minimum
(p lates co m p l e t e ly un ­
meshed) and turn the driver
on . The TV screen should
go blan k w i th a st rong
signal. Connect a properly­
adju sted came ra to the
video inpu t and run the
came ra inpu t pot throu gh
its range. At one extrem e,
white areas will begin to

smear, eve ntually spread­
ing to cover and obscure
any v ideo d isplay. This is
call ed " w hit ing out ." At the
other end of the range, the
contrast w ill increase and
you wi ll begin to lose sync.
The pr op e r se tt i n g is

A1- l 00 Ohm s
A2-1000 Ohms
R3-47 Ohms
A4-100 Ohms
A5- 100 Ohms
R6-10k li nea r-t ap er. panel­
mounti ng pot
R7- 47 Ohms, 2 Wa tts
R8- 10 Ohms, 2 Watts
A9- 560 Ohm s
Al0- l 00 Ohm s
All - 2200 Ohms
C1- .001-uF ceramic disc
C2-5·30-pF variable (DAIVE)­
value not critica l
C3- .001-uF ceramic disc
C4-100-uF , 16.v alum inum
electrolytic
D1- 9·V, 1-Watt zener
0 1-2N2219
0 2- 1306 (CB dri ver)
0 3-1307 (CB final)
L1-15 turns of #28 enamel on a
If. inch slug-tuned form

Table 1. Component values
fo r Fig. 1. All resistors are
1/4 Watt unless o therw ise
no ted.
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Fig. 2. Sy stem inte rconne ctions for using the trans verter barefoot, providing a basic
10-Watt peak output A TV stat ion.

Pho to E. l eff WB8 RIY, about 5 miles from m y Q TH. tei! is running the VHF Engineering
l -Watt exciter, M otoro la power module, and a 2(39 ca vi t y fin al with about 20 Watts
average out put wh en the p ict ure was taken. He is not nearl y as gnome-like as he
looks -reall y, he is suf feri ng from the very co mmon " watt meter syndrome " The l-Watt
modula ted exc iter is driving the power module beyond its quasi-linea r input range,
resulting in some sync instability and excessive contrast. A litt le more padding between
the exciter and the module, and he now runs the same output power with no problems.
You can run into simi lar prob lem s, as no ted in the tex t i f you o ve rdrive the transverter. TV
is not a mode that makes the best of an y amplifie r, and you w ill always have to trade off
some power to get video qualit y.
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Yo u can ch eck the d rive
sett ing on the air by hav ing
th e o the r st at ion loo k at the
stabil ity o f your pi cture.
Th is is best ad ju sted w it h a
signa l leve l t ha t just in­
t rodu ces some snow in to
the p ictu re . You ca n sw ing
either t he t ra nsm itting o r
rece ivin g antenna (o r both)
to cut th e signal leve l dow n
for th is test. 11 the pi cture
is un stab le (p u ll ing , " hook­
in g" at t he top o f t he
pi c t ure, roll ing, etc .), back
off t he drive un til t he pi c-

t he sys tem togethe r and pu t
i t on the a ir. Fig. 2 sho w s the
system interconnections for
a ba sic 10-Walt peak out­
put st at ion using the bare­
f oo t transverter, w hile Fig. 3
shows how to hand le an ex­
tern a l powe r amp l i f i e r.
Let's look briefl y at each
option .

10 Watts. I f we are u sing
ju st the t ran sver te r, w e
need make no prov isio ns
for T-R sw it ch ing o f t hat
uni t. The MMT 432128 in­
co rpo rat es P I N d iod e
swi tchi ng, ac t ivated by an
rf-sen sing c ir cu it at th e
dr i ve r inpu t . Th u s, ou r
m an ual T-R sw itch need on­
ly key th e dr iver in transm it .
The tune-up w it h th is ve r­
sion i s mos t ea sily ac ­
com p l ished w it h a power
ou tput ind icator suc h as a
Bird meter o r the new
Heathkitl -GH z inline walt­
meter.

Sta rt w i t h th e dri ve
capac ito r at mi nimum and
key th e driver. Slow ly ad­
van ce t he d riv e cont ro l to
t he po in t w here p o wer out­
'pu t no longer in creases.
Note the peak ou tpu t read­
ing and back off the drive
until you hi t about 2/3 of
the pr evious peak reading.
If the drive cont rol is set too
low , you will no t on ly hurt
pi cture qua l ity , bu t also
you w il l not be gett ing al l of
t he power the t ra nsverter
can de liver. I f the dri ve i s
set too h igh , you w ill begin
to get pi cture pulling and
other signs of sync instab ili ­
ty .

ITCM

f u l reprod uc t ion of t he
camera ou tput.

System Interconnecti on s

W e are ready no w to ti e

ar eas of t he p i c t ur e .
Camera ad just ments can be
touched up at this point i f
desired . What yo u shoul d
see on the sc reen is a faith-

ac hieved by starti ng at t he
wh ite-out end o f the ra nge
and ad van cing the cont rol
unt i l any evidenc e of w hit­
in g o ut is ab sent from bri gh t
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Fig. 3. System interconnections when using the transverter with an external po wer
amp l i fi er. In additi on to the amplifier, you will need an antenna change-ove r rela y and an
addi tional set of contacts on the T-R switc h to co ntrol the rela y. You also wi ll have to
con nect the receive-converter input to the 432 input jack as noted in the text and your
tran sverte r manual. Depend ing up on your amp lif ier and power supply, you ca n run 500
W atts or more peak input with such a s ystem.

Photo F. Jim WBBYSC run ning about 10 Watts a verage power ou tpu t using a 2C39 cavity
final. Most of our ATV group (six operators as of the las t net) are located ea st and south of
Lansing, but l im is in Grand Ledge, M ich igan, off to the west o f Lansing. This is about a
1O-mi/e pa th to m y Q TH, and despite the fac t that bo th o f our antennas are just mounted
at rooftop heigh t, the use of sensit ive cr ysta l-contro lled converters at the receiving end
provides a perfectly usable p icture. l im does his share with careful tra nsmitt er setup and
good ligh ting - both fa cto rs wh ich make a big d if ference over an extended path.
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worth co mment. First , you
w ill ha ve t o provi d e a
sepa rate re cei ve input for
the transverter. The BNC

gu ide in hoo k ing up such an
a m p l if ie r . Se v e ra l dif ­
f erences from the low ­
power syste m exis t that are

fo r do lla r, yo u probably ca n
do far better with a tube­
type c ircu it.

Fig. 3 can be used as a

t u re s t a b i l izes . If th e
di splay is so lid, you can try
adva nc ing t he drive slight ly
unt il instabi lity is noted .
Yo u then ca n back it off
slightly.

All tests on th e air sho uld
be conducted with a stat io n
w h ic h wi ll pr o v id e an
hon est v id eo repor t. Some
fell ows a re so e nt hused by
seeing a TV signa l they will
give ra ve rev iew s eve n if
the y have to ro ll their eyes
to kee p up with the picture .
Avoid suc h a stat io n! You
are now in business at th e
10-Watt level. Note that in
t ran smi t you w ill ge t a n ice
cle ar pi cture on yo ur i-f
cha nne l-very nice fo r use
as a viewf inder!

High Power. At 10 Watts
peak o ut p u t , the MMT
432/28 tran sver ter will dr ive
a va rie ty of li n ear
am pli f ie rs to Quite respect­
a b le powe r o u t p u ts . A
n u m b e r of d iffe rent
am p lif iers are in use w ith
our ATV grou p. WB8jXF
and I run 4CX250s in VHF
Handbook cav itie s. With a
2-kV plate supply, the tra ns­
vert er w ill drive su ch an
amp lifie r to close to 500
Wa tt s peak input-provid­
ed you supply p lenty of air !
tv\y own c av ity is run w ith
on ly 800 V o n the p la te a nd
loa fs a long a t a bout 160
Wa tts pea k inpu t.

Seve ra l o the r sta t ions a re
using 2C39 cavit ies from
com merc ia l FM eq ui pment
(Motor o la and GEl, runni ng
t hem in AB1 wit h excell e nt
re su lts. In grou nded grid
serv ice, th ese ampl ifie rs
wi ll supply 25-30 Watts of
av er age pow er o u t p u t
when operated off an o ld
tran sceive r power supp ly .
The K2RIW and so me of th e
newer 432 power am pl if iers
sho u ld do equ a lly we ll. O ne
a pproach which has no t
been used in our area in­
vo lves usi ng one of the
l ineari zed so l id -sta te po we r
a m plifiers. The co st o f suc h
a mp lifie rs a nd the ir high
current su pp li es ma kes a
tu be-type pow e r a m plifie r
far mo re a ppeal ing. Do lla r
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Pho to G. Rack-mount installat io n of the transverter a t my station. An old rack panel from
ano ther project was salvaged to house the transverte r ins tallation. The transverter mounts
behind the panel, as does the shielded driver unit. In the 10-Watt mode, only three inte r­
face cables are required- the antenna transmission line (above the call le tters), the
camera output, and the receiver output to the TV-the latter two com ing in on the right
end of the panel. The power ou tpu t meter can be seen o n to p of the desk-to p rack. The
4CX250 linear sits on the base of the rack with extens ion cables running down the back to
the amplif ier inputs and output. The vacan t centerarea in the rack is no w occupied by the
vo ice transmitter which uses the o ld l -Watt exciter and the l a-Wa tt power module. This
way, nothing was was ted and I ended up with a high-qu alit y sound sys tem.

to use a 4.5-MHz FM sub­
ca rri er sys t em . With this
techn ique, y ou FM m odu­
lat e a 4.5-M Hz osci llator
and then mi x this signal
w ith the cam era v ideo prior
to f eed ing it to the v ideo
modul ator The FM signa l
t he n a p p e a r s o n t he
t ra nsm itted sig na l, 4.5MHz
above and be low the v ideo
ca r r i e r. T he FM sign a l
above the carr ier freq ue ncy
th en pro vid e s a u d i o
throu gh the TV set.

This system has the ad ­
vantage o f simpli city, and
o n ly o ne antenna is re­
quired . Yo u r amplif ie rs,
ho w ever, m u st be w ide
e nou gh to pass bot h th e
v ideo and aud io subc arr ie r.
Th is is no problem w ith the
t ransverter and you ma y
w ish to g iv e it a t ry . Th is ap­
proach is u sed on a num ber
o f com merc ia lly-ma de ATV
ri gs, two of which are in u se
i"n o ur a rea. In o u r ex­
peri en c e, th i s ap p ro ac h
pr ov ides m argin al resul t s.
Neither of th e two stat io ns
rou tinel y uses its 4.5-M Hz

.sou n d sys t e m, b e c au se
each of them ha s excess ive
sy nc buz z coup led wit h
relat ively low aud io level.
Since each operator ha s
ge a r f ro m a d iff e r e n t
m anu f act urer , on e does
tend to wonder abou t t he
effecti veness o f t he sy stem .

Th e latest tr end in our
ar ea is to crysta l up an FM
st rip 4.5 MH z a bove the
v ideo carr ier and o pera te
t hat as a separa te so und
syste m . Resu lts wi th this ap­
proach are excell en t, pro­
v id ing fu ll qu iet ing in the
TV sound system and ve ry
good a ud io leve ls. Ide al ly,
you w ou ld use a tr ansmitter
power level and so u nd
tran smitter antenna ga in
that wou ld p ro vide an erp
fo r the so und tha t wou ld
run about 1/5 of that whi c h
yo u atta in on the v ideo
tr an sm ission .

I n pra c t i c e , m a n y
op erator s loca lly will get by
with 10-30 Watt s of so und
output into an o m nid irec­
ti on al a n t e n n a sy st e m .

devel op ment, is proba bly
best han dl e d on 2-me te r
FM. Most peop le ha ve or
can ge t 2-m eter FM gear,
and , in theo ry at le ast , the
sound com m ent ary shou ld
attr act so m e additi ona l
converts. Sound t ransm is­
sio n up on 420 u sually is
han dl ed in one of three
ways . O ne method, u sed in
some areas, is to FM th e
v ideo ca rr ie r. Wi th thi s
system , the various stat ions
use an auxil iary U H F-FM
re cei ver tuned to th e ca rr ier
frequ en c y. Alt hough t he
FM modu lat ion has no rea l
ef fec t on the TV t ransm is­
sio n, t his system has d isad­
vantages. Fir st , y ou m ust
p ro vi de the separate sound
rece iver. Second, unless the
TV signal is qu ite st ro ng , it
is d ifficult to lim it ou t the
AM -TV modu la t io n, resu lt­
ing in considerab le sync
bu zz on the signal.

Th e sec ond approach is

So un d

Sound t ransm ission, in
the early sta ges of syste m

problem s, so b ias or othe r
sw itch ing is rar el y req u ir ed .
If yo u do want to c ut the
ampl ifi e r o ff du ring re­
ce ive, i t is easie r to sw itc h
the rel ati ve ly low vo ltage
of the bias supp ly rat her
tha n trying to switc h the HV
l ine.

Setup fo llow s th e patte rn
o ut lined fo r th e 1O-Wa tt
power level. Yo u r lim it ing
factor wi ll be the d rive level
t o th e t ra nsve rte r an d
usua ll y no t t he dri ve f rom
the t ransverter to the exter­
na l a mpli fie r. If the 10-Watt
t ra nsverter can overdrive
the linea r, yo u prob a bly are
using an am p l i f ier t ha t is
hardl y wort h han ging ont o
th e system. If yo u a re go ing
to fu ss w ith an amplifi er, it
sho uld be one that will
del iver useful power ga in .

connecto r for t h is pu rp ose
is mount ed on the un it and
you sho u ld fo llow th e in­
st ru ct ions in yo u r m anu a l
for m aki ng the one new
connect io n req u ired . Sec­
o nd, a lt hou gh t he t ran s­
verter does not req u ire a
relay f o r swi tc hing, t he ex­
tern al amp li f ier doe s mean
that we wi ll need a n a nte n­
na cha nge-over rel ay . A
c heck with a loca l two-way
se rv i c e sho p h a n dl in g
Motorola o r G E mob il e
eq u ipm ent w i l l re ve al a
va rie ty of 12 -V d e rel ays
de sig ned for UH F servi ce
that can be purc ha sed fo r
moderate cost.

A DPDT T-R switc h will
be neede d, with one set of
c o n t ac ts act u a t i n g t he
drive r and another sw itc h­
ing the a nte nna re lay. It ha s
been ou r ex perience that
the linear can be left draw­
ing re sting p late cu rr ent
durin g rec ei v e wi th no
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CW Electronic Sales Co.
800 Lincoln Street, Denver, Colorado, 303-832-1111

AEABringS YOU the
Breakthrough!

Co mmerci al surp lus st r ips,
the V HF Engineeri ng t rans­
mitter st r ip and M o t orol a
power m odule, o r one o f
the new er 440-FM t ra ns­
ce ive rs no w o n the m ark et ,
w ill all do for so und tr ans­
m issio n . W hi le th is ap­
p roach is more com p le x
than th e subca rr ie r sy stem ,
th e resu l ts are well w o rth it.

Resul ts

The t ra nsve rter approach
has proved to be com plete­
ly t roub le-free in day-t o-day
operations and produces a
signa l w hose qu ali t y is
li mi ted o nly by th e camera
or other v ideo source used .
Photo C show s a sam ple o f
th e 437.25-MH z output o f
m y syste m w hen an inex­
pen sive Sanyo CCTV ca m­
era is used . Photos D, E, and
F show ty p ica l results on
received signa ls. M y o nlv
reser vat ion is 'that it took
m e so lon g to get aro und to
trying t he system o'ut!, ' , ,

~uture Developmen ts

O t he r VH f O ; i ve rs.
Seve ra l o ther opt io ns ex ist
f or the V H F d ri ver stage for
t hose in t erest ed in ex ­
perim ent in g. I f you r cam­
era · has m od ulated rf out­
put, yo u m ay want to ex­
perim ent w ith tr an svert ing
that signa l. The rf ou tput
level of ca meras and o ther
v ideo sou rces is li m ite d by
FCC regu lat ions and is far
too low t o d rive the syste m
di rec tl y . A bo ut 30-40 dB
gain wou ld pr obably be
ne ed e d w it h mo st rf
sou rce s, Since you are st art ­
ing at a reaso nab le signal
leve l. an ampli fi e r designed
l ik e a mul t i-stage, 6-meter
f ron t end would probably
do t h e j o b a n d y o u
w o u ld n ' t ha ve t o wo rry
abou t no ise f igure . O ne ap­
proach that I am wo rk ing
o n currently inv o lves th e li t­
t le rf inte rface m odul e k it
m ar keted by Radi o Shack .
Thi s m odule w i l l prov ide
bo th v ideo and so und out­
pu t on channe l 3 o r 4, and if
th e qu ali ty prov es accept­
able, it is a real possib i l ity .

The unit pu t s out abo ut 1.75
mV across 75 Ohms, so a
mul t i-st age ampli fi er wi ll
be requ ired to develop suf­
f ic ie n t d ri v e as n o t ed
above.

If you rea ll y wa nt to go
f irst cl ass, co nsider the u se
o f one o f th e V H F mod u­
lator c ircui ts that ca b le TV
com p ani es use to put a
signal o n yo ur local CA TV
system . Such un its shou ld
be ab le to d rive th e t rans­
vert er directly , and they
have capab i l ity for high
quality v ideo ' and sound.
They are ex pe nsive if pur­
c has e d n ew , but t h at
sho uld no t deter the t rue
am ateu r sc ro unger !

Repeaters. Linear trans­
verters l ik e t he MMT 432{28
have several app l ications in
th e repeate r ar ea . Th e
M ic rowave Modul es unit is
avail ab le in a dual-LO ve r­
s i o n for th e O SCA R
oper at o rs w ho a lso w ant
standard SSB capab i lit ies
on 432. If y o ur area has an
ATV repeater , th e output is
p rob abl y on 439.25 o r
the reabout s w ith an input
down near 427. In such a
case, y o u co uld o rd er t he
d ual-freq ue ncy transvert er
w it h on e LO har d-w ired to
p rov id e t ran smitter o utput
at th e repeat er input.

Suc h a du al-Lf) un it also
can be used d irect ly as a
repeater in severa l m odes.
One that I am look ing at
ser io usly is really q uite sim­
p le in co nce pt. O ne La
cha in wou ld o pe rate t he
rec eiver at t he low end in­
put frequ ency. The seco nd
wou ld run the transm itter
at the output fr equency .
T h e c o n v e r t e r o ut p u t
woul d loop o ut at channel 2
or 3, be am p l ifi ed, and then
be fed back to the driver in­
pu t. T he norma l rf -sensing
ci rcu it wou ld be disab led
and a TV wou ld be hun g on
the co nv erter o utput for
control. A 15-kHz PLL to ne
decoder connected t o the
sy nc de tector of th e TV
would t rigge r the m anu al
T-R pin of th e MMT 432{28
t r a n sv e r t e r . W it h t h i s

system, any TV signal at t he
input f req uency wou ld be
ret ran smi tted at t he ou t pu t ,
but non -TV signals wou ld
not be repeated. Of cou rse,
t h i s f u nct io n cou ld be
bypassed if yo u want a
mu lt i-fu nc t ion repeater.

The advantage of such a
t ransverte r-repeater is t ha t
i t w o u ld operate w ith any
m ode - CW, SSB, AM , TV,
y o u n am e i t ! H ang an
am p l if ie r in t he system and
your repeater ca n operate
at any desi red t ra nsm itting
level. ATV growth in the
Lan sing , M ichigan , ar ea has
now reach ed the poin t
where it becomes te d ious
to sw i n g t h e a n t e n na
aro und to th e d ifferent sta­
ti o ns, leav ing som e st at io ns
loo k ing at a sno wy pi cture
whi le yo u work t he fell ow
acr os s tow n. A cent ral
repeater, w it h a ll anten nas
in t he area po inted at it , is
beginn ing to look appea l­
ing ! .

Su mma ry

We l l, th ere is little more

THENEW AEA
MODEL MT-l
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.
KT- l ComputerizedKayerWrth
All Features of Above Trainer
is Also Available in Same
Package

to be said . I t 's sim p le,
c lean, and work s ext re me ly
w ell. The method is ex­
t rem e ly ve rsat i le, leavin g
lots o f room fo r expe ri men­
tat io n and develo pment. If
you would l ike to try so me­
thing l ike this, co ntac t John
at Spect ru m Intern ati o nal.
U n l ike dealers w ho sel l
b lack boxes m ade in Japa n,
Jo hn just loves to wo rk with
so meo ne w it h a new ap­
p lication or idea! A s f o r yo u
fe ll ows in no rthern O hio,
Ind iana , and Il l inoi s, t he
centra l M ich igan ATV net
meets on Monday eveni ngs.
Swi ng the antennas north
for a change, and if t he
ba nd is in decent shape, we
w o u ld love to w ork you! .

Author's Note:
The modified transverters are
available from Spect rum Inter­
nat ional, PO Box 1084, Concord
MA 01742; telephone: (617)-263­
2145. Contact them regarding
opt ions and current pricing. In­
ternational Crystal, the source
for the OX oscil lator boards and
EX crystals, is at 10 N. Lee St.,
Oklahoma City OK.
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Robert B. Grove WA 4 PYQ

Grove Enterprises, Inc.

Rre. 1, Box 156

Brasstown NC 28902

How to Make
a Good Scanner Better

- a bevy of usefu I mods

Photo A. The Kl00 is an improved version of the original Touch.

AII programma ble scan­
ners are not the same.

At th is writing, Radio Shack

(PRO 2001, 2008), Electra
(Bea rcat 160, 210,211,220,
250, and 300), and Regen cy

(To uc h, Kl oo, K5oo, Digital
Flight Scan , a nd Ml00j a re
the only direct-freq ue ncy-

entry scanners on the mar­
ket. The Regency receivers
are shown in Pho tos A
thro ugh D. Early conte nd­
ers like those from Ten­
nelec and )IL (SX-l00) have
gon e by the wayside.

Among those in the pres­
ent fie ld of scanners , the
Reg ency series is wel l
suited fo r field mod ifica­
tion s. Why modify a good
scanner? Because there are
ce rtain flexibilit ies which
are desirab le bu t have not
yet been incorporated into
t he prog ra mma b le s. Ex­
tended frequen cy range is
o ne; se lectab le AM de tec­
tion is another. With pro­
gramm ability extendab le
down be low 30 MHz, AM
detection wou Id be an as­
set. In this articl e, we sha ll
exami ne both modif ica­
tions.

Which Rege ncy to co n­
vert? Nat ura lly, the more
recent scanners are an im-
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DOUBLE YOUR PLEASURE

Versatility Plus . . .
Work Both 2 and 3/4 Meters
With Yaesu's New FT·720R

The FT-720R series is a compact VHFI UHF mobile transceiver that harnesses the incredible power
ottne microprocessor to bringyou top-operating flexibility.Startwith the FT-720R Control Head, then
add eitherthe 10 watt FT-720FlU 440MH2 or 26 watt FT-720RVH 2 meier RF Deck. You can clamp
the ~ontrol and FlF .Deck together or lise an optional remote cable to hide ine RF 'DeCk,
r~ebest.M'NS is still to come! By usinll the optional S-72Switchinfl80x and two remote caotes.vou

.can U$~ !!. sil1gl~ C~1'Ol H~tll<!r operaliq1 withbOth the440 MHz .and2 meter de<;kS, fliVingyPl.la
lligr''*'ortoanC&tw9pancl~statlQrl for.yo!Jr.~t orho~;.Compll~ the.feawr.es.peloW, thlll(l..~k
yql/f.dealer lor a .dem<l(l$tratiorl .of \hetablllOU$ .FT~720Rserf~. . , J:lnbther-wlrlnerltoll1 .the
~jea~er .. . ¥<leSIJ. .

·~~ex/r~pe.··~·~.·eoa~!&.
. ~ontv m~Ql\'etl.tifirlet

llOW0l$ -alf~~Wfth:
yi;lrclei!ll't,

.tolJe CT.QS"$
. .\'e~ . .
l:l!.ildilii!l



Pho to B. The K500 is foaded wi rh microprocessor-contro lled features.

• Screw L401 slug slow ly in
unti l sque lc h breaks (back­
ground noise w ill be heard).
Thi s set t i ng w i ll ad just
band-edge Iimi t s o n all
three ranges.

®'"H [ t TAO·
LVTl C

~

B

Fig. 1. The vco boa rd, show ing pares focarions.

, 4 8 0 , 1I 5 D P

Fig. 2. Trimpot R534 is on rhe mixer board and adjusted in
To uc h co nversion.

clockwi se; volume shou ld
be at one-third.
• Press in sequence: M A, 9.
CL
• Enter 141 M Hz into chan­
nell . Press MA.

mo st act ive: 18-53, 141-1 74,
and 401-501 MHz. Not all
Touc hs w i ll w ind up wi th
these identi cal ranges, but
most shou ld come clo se.
You w i l l need st andard
alignm ent tools and a signal
generato r for t hese ad ­
justme nts.

Part A: Veo Board
Frequency Range Set

• Check receiver on al l
functions for normal op era­
tion.
• Rem ove ante nna.
• Remove 4 screws fro m
bottom of cab inet; sl ide
chassis out.
• Rem o v e 6 hex-h ead
screws from top lid of vco
c o m pa rt me n t; rem o v e
screw fr om top of shie ld .
Caref u lly pry up top l id and
rem ove.
• Locate R407 (56k) from
Fig. 1. Sold er a 120k resistor
across it.
• Turn radio on.
• Check regul ated B+ at
standoff term inal ad jacent
to vol tage regul ator IC501.
Adjust R534 if necessary to
read between 9.50 and 9.55
vo lts de.
• Locate coi l L401 (ye ll ow)
as shown in Fig. 1. Carefu ll y
screw slug outward unti l it
is flush w it h co il form . Ad ­
vance squelc h knob ful ly

proveme nt over the origina l
To uc h (ACT-T-16K), bu t
man y of those originals are
st ill in the f ield .

The Touch

Th e AC T-T -16K wa s
Regency's entry into the
dir ect-entry programma ble
fi eld ; as a f irst-generation
scanner, there we re ma ny
shortcom ings which wer e
corrected in subsequent
models. For tho se ow nersof
the original Touch, we offer
the following modification
notes .

As fac tory issued, t he
Touch may be programm ed
out-of-range by sequent ia l­
ly pressing MA, 9, and CL
before entering the desired
fr equ ency. The algori thm
ranges w hic h may be d is­
p layed are: 10.00-71.255,
110.74-192.655, and 311.00­
515.5875 M Hz. Unfor t u­
nately, th e receiver rf tra ck ­
ing w ill not accommodate
thisgreat a range, even w ith
retunin g.

Without realignm ent ,
most ACT-T-1 6Ks can re­
ceive th e fo l lowing fre­
que ncy excu rsio ns w hen
given the ou t-of-band com­
mand (ind iv idua l un it s w i ll
va ry sl ight ly ): 21.4-57 .5,
142.825-178.9, and 406.95­
515.425 MHz. But by some
jud ic ious rea lignment, the
tu ning f lexib ility o f t he
Touch can be programmed
to receive far more usefu l
ranges: 15.375-49.785 M Hz
(add ing sho rtwave, WWV,
CB, and 10 meters), 136.74­
171.17 M Hz (adding weath­
er satel l ites and mi li tary
base communi cations), and
388.8375-492.1 M Hz (add ­
ing some m ilitary aeronau­
t ica l, plu s the UHF gove rn­
ment band).

While it wou ld be de­
li ghtful if we cou ld con tr ol
each of the three ranges
separate ly, unfortunately
we can't. All ranges are set
by a ma ster voltage-con­
t ro l led o scill ator. Let' s
co m pro mise on an op­
ti m um fr eq uency range
which allows the flexibi lity
of the scanner to cover
tho se frequencieswhich are
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$109.95
3 - 30 M Hz
20 dB at 7 MHz,
Variable
- 20 d B & - 10 d B

50 - 75 ohms

PRESELECTOR
MODEL PR·1
Frequency Coverage:
Gain:

AF Attenuation:
Input / Outp ut

Impedance:
Relay Power

Capability: 200W CW
Power Requ irements: 11 7 VAC 60 Hz

ACTIVE AUDIO FilTER
MODEL AAF-1 $89.95
Filters: Band Pass+Notch
Center Frequency

Shift Width: 200 - 2500 Hz
Input Im pedance: 8-600oh ms
Output Im pedance : 8 ohms
Output Power: 1W max.
Power Aequ ireme nts: 9 V DC 150 mA

SWR & POWER METER FOR HF/VHF
MODE l PM-4HV $44.95
Frequency Coverage : 3 - 150 M Hz
Input Im pedance : 50 - 52 o hms
Power Range: 0 - 20, 200, 1000W
SWR Range: 1 :1 - 3 :1
Accu racy: ±10%
Power Requ irements : None
Velc ro for mobile mounting

MIKE COMPRESSOR WITH LINEAR
AMPLIFIER
MODEL MelA·1 $89.95
Compressor Section

Frequency Range: 100 - 10000 Hz
Distortio n: ... Withi n 0.4%

linear Amplifier Section
Frequency Range: 300 - 10000 Hz
Gai n: 25dB (12V)

Pow er Requirements: 9 VDC

",56

-" '" -.. C'O'U.....T£

.~ ~
, ,... " ..~ .
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Distributed Exclusively By:
MACAW ELECTRONICS INCORPORATEO

Manufactured By:
AKIGAWA ElECT RONICS CORPORATION

Through Selected Amateur Dealers
P.O. 80x 66, Carlsbad, Calif, 92008
Phon e (714)- 434 - 4484
Tele x 18 1743 MACAW CSBD

SWR & POWER METER FOR HFNHF
MODE l PM-3HV $54.95
Frequency Coverage : 3 - 150 M Hz
In put Im pedance: 50 - 52 ohms
Power Range: 0 - 20,200, 1000W
SWR Range: 1:1 - 5; 1
Accuracy: ±10%
Po wer Requirements: 12 VDC
Il lumin at ed mete rs for mobile ope rator

SWR & POWER M ETER FOR MOBilE
MODEL PM-5H (H F) $49.95
MODEL PM -5V (V H F ) $49.05
Frequency Coverag e: 1.8 - 30 M Hz (PM-5H)

50 - 150 MHz (PM -5Vl
Input Im pedan ce : 50 - 52 ohms
Power Range: 0 - 20, 200 W ± 1O"k
Power Requirements : 12V DC
Complete with directiona l coupler un it

$89.95
Frequency Coverage : 1.8 - 60 MHz
Input Impedance: 50 - 52 ohms
Powe r Range: 0 ~ 200, 1000, 2000W
SWR Range : 1;1 - 3: 1
Acc uracy ; ± 10%
Power Requ irements; None

FLAT RESPONSE SWR & POWER M ET ER
FORHF
MODEL PM-2 H

FLAT RESPONSE SWR & POWER METER
FO R VHF
M ODEL PM-2V $8 9 .95
Frequency Coverage ; 50 - 150 M Hz
In put Im pedance; 50 - 52 ohms
Powe r Range: 0 - 20, 200W
SWR Range: 1:1 - 3 :1
Accuracy : ±10%
Pow er Req uirements: No ne

AUTOMATIC SWR & PEAK READING
VHF POWER ME TER
M ODEL APM-1V $99.95
Frequency Coverage: 50 - 150 MHz
Input Im pedance: 50 - 52 ohms
Power Range : 0 - 20, 200W
SWR Range: 1:1 - 10;1
Power Modes: Average & PEP
Accuracy: ±10%
Power Requirements ; 117 VAC 60 Hz

(Pr ices are suggested list and are subject to change w ithout notice.)

AUTOMATIC SWR & PEAK READING
HF POWE R METER
MODEL APM-1H $9 9.95
Frequency Covera ge: 1.8 - 60 MHz
Inpu t Im pedance : 50 - ' 52 ohms
Powe r Range: a - 200, 1000, 2000W
SWR Ran ge: 1 :1 - 10:1
Power Modes: Average & PEP
Accuracy: ±10%
Power Requ irements: 11 7 VAC 60 Hz
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Photo C. The Digital Fl ight Scan is a programmable J08-to-J36-MHz AM scanner for ai r­
craft bu ffs .

channe l l ; ente r 139.1 MHz
into cha nne l 2; e nte r 174.0
MHz into chan nel 3.
• Press channe l l and MA.
• Adj ust rf signa l gen erator
acc urate ly to be rece ived
weakly o n 157.1 MHz.
• Ad just l305, l306, and
l307 for best quieting.

Pa rt E: UHF Rf Alignment

• Ente r 445.1 MH z into
channe l l ; press MA.
• Se t signa l ge ne rator fo r
wea k signa l to be heard on
445.1 MHz (cha nnell).
• Pe a k t rimm e rs C325,
C328, and C338 for best
quieti ng.

These ste ps will com­
ple te the rf and i-f a lign­
men t pr oced ures for th e
ACT-T-16K.

Ea rly m o d el s o f t he
Tou ch had a cha rac ter istic
search w hine wh ich was
q ui te di st rac t ing; some re­
duction m ay be expe ri­
enced by the following ad­
d iti on o f a resistor. Try it in
place be fo re solde ring per­
man en tly. If it helps, fine; if
not, forge t it.

Pa rt F: Search Whine
Reduction

• Remove v eo compart­
men t lid .
• Locate resistor R406 (6.8k
next to large e lec tro lyt ic).
• Solder a 47o-0hm resis­
tor to lead closest to e lec­
trolyt ic capacitor; wrap the
other resistor under loos­
ened mounting screw and
t ighten . Repl ace vco cover.
. Ch e c k o pe rat io n o n
sea rc h t o se e w het he r
w hi ne i n t e rfe re nce h as
been redu ced . If not, re­
mo ve 47o-0hm resisto r and
disregard Pa rt F modifica­
ti on.

Par t G: AM Detecti o n fo r
CB and Shortwave

Notes: Aud io reco very w ill
be ragged and of a low
vo lume, but more readable
than with straight FM detec­
tion. We are reducing the
signal le vel belo w hard
l imit ing, thus p ermi tting
some amplitude modula­
t ion to sneak throu gh to the

weakly by scanner.
• Adju st l 303 and l302 for
best q uie ting. The locations
of these co i ls are shown in
Fig. 3.
• Ente r weat he r channe l
(o r o t her lo c al s t e a d y
signa l) and ad just l 314 (d is­
c r im ina to r) fo r g reatest
a ud io out pu t.

Pa rt C: High Vco Buffer
(UHF Tracking)

• Turn receive r off .
. locat e 13 11 ; s o lde r
3.9-pF capacitor (NPO or sil­
ver mica) f ro m bottom ter­
minal to ad jacent gro und
foi l.
• Turn receiver back on.
• Enter 406.1 MHz into
cha nne l l ; e nte r 470.1 MHz
into chan ne l 2.
• Ca refully co nnect a dc
vo ltmete r between emitter
of Q307 and grou nd fo il. At­
tachment to emitt e r lead
may be made at ad jace nt
resisto r R343 lead closest to
back of rad io.
• Pres s c ha n ne l 1 a nd
channel 2 a lte rnate ly, ad­
justing l311 fo r eq ua l read­
ings (app rox ima te ly 3 .8
volts).

Pa rt D: VHF High-Band Rf
Alignment

• Ente r 157 .1 MHz int o

Part B: low-Band Rf an d I-f
Alignment

• Ente r 41 .1 MHz into
cha nne l l . Press MA.

• Set signa l ge nerato r ex­
ac tly o n 41.1 MHz so hea rd

• Replace cov er on veo
compartm ent. Do not re­
p lace screws until you are
cert ain th at the desired fre­
quen cy ranges are covered
by t he cow vco se tt ing.
(Also see par t F.)

Fig. 3. Locations of rf and i-f components for Touch align ­
ment procedu res.
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ASTRO-LOGICAL
From Swan to Cubic

102BXA - $1195.00 150A - $925.00

- .. "'" ,~

~ '''- ' 1\1 4' 3 3'.,; ....
, -- . ~ -

-
Dual PTO's , 235 Watts PEP & CW
on all Frequ enci es, IF Passband

Tuning, with LED Posi ti on
Indicators and Full Break-In

HF SSB Transceiver Featuring " VRSTM"
a Kno b with a New Twist , and Over 100,000

Fully Microprocessor-Contro lled
Frequencies on Present or Envisioned

" Ham" Bands.

Please not e th at CUBIC COMMUNICATIONS, INC. is screened on th e front pan el . The
Swan "bug" is on th e meter fa ce.

Cubi c Corporation is a mult i-mi llion, di versi f ied, 29-year o ld America n Stock Exchange
li sted compan y, wi th Divis ions and Subsi diari es wo rld-wide. We fee l the Am ateur should know the
st rength and lon gevity of the company he is deal ing wit h to know that when he needs service the
co mpany wi ll st ill be aro und ! The co mbined technical skil ls and resources now available are li ght
yea rs away from th e " old Swan." We in tend to slowly let the Swan name d isappear from the
sce ne.

Fro m glowing user reports being received daily, the re is no question tha t the PERFOR­
MANCE of the new ASTRO LINE FROM Cub ic Communication s, Inc. is supe rb !

Now is the time to sell AME RICAN PRODUCTS TO AM ERICAN HAMS and kee p our dwindl­
ing supply of doll ars AT HOME if our children and grandc hild ren are to in her it the prou d and free
AMERI CA we have enjoyed and fo ug ht for.

All price s rem ain the same. The ASTRO-102BXA, however, will be supplied LESS THE OLD
MARGIN AL CWN CRYSTA L FILTER . A superior CWN 400 Hz 6 po le fi lter to operate with the Pass­
band tuning is available as an opt ion and is pri ced at $82.50 li st.

ACCESSORIES AVAILABLE
SEND FOR COMPLETE BROCHURE

CALL FOR QUOTES

Electronics Supply, Inc.
1508 Mc Kinney • Houston, Texas 77002 • 713/658-0268
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Photo D. The M 100, newest in the Regen cy line, fea tur es straight fo rward, co mpa ct
des ign.

detector. Be sure receiver is
sw itched o ff before begin­
ni ng th is modifica t ion! Part
G is not recommended un­
less AM detec tion is o f para­
mou nt impo rtan ce. I as­
sume no responsib ilit y for
damage resul ting from this
modi f ication!

• Mo un t a n SPST switc h
conveni ent ly fo r use.
• Con nect one lead fr om
t he sw it c h t o c hass is
ground .
• Conne ct other sw it c h
lead throu gh a 10-0 hm re­
sisto r to pin 9 of IC301 .
Make certain that yo u have
correct ly ide ntified pin 9.
M easu re vo l tage w ith a
VOM to double-ch eck th at
there is no signif ica nt vo lt­
age present which could
dam age t he IC by ground­
ing the pin. Be extre me ly
ca re ful while so ldering; the
IC paths a re ve ry close
togethe r, a nd the IC is easi­
ly destroyed by acc ide nta l
vo ltages o n th e w ro ng pins.
I know f ro m sad exp eri ­
ence !

The K1 00
The Kl00 offe rs con­

s ide ra b le i m p ro v em e n t
o ve r the ea r l ier To uc h.
Mo st o f the sho rtc omings
of it s pred ecesso r have
bee n co rrect ed, a nd th e
genera l alignmen t recom­
men d a t io ns listed be lo w
a pply equally well to its big­
ger brothe r, t he K500. No
tests w ere performed on th e
new M100, but it ma y be
assum ed tha t the proce­
dure wo uld be simila r. To
program t he Kl00 beyon d
it s advert ised f req uency
ranges, press th e dec imal
ke y before e ntering t he
d es ired frequ e nc y. Algo­
rith m ra nges d isplayed a re
approximately 10.19-92.10,
131.1-213.015, a nd 372.737­
576 .875 MHz. By ca reful
rea lignme nt, t he followi ng
ranges w ere actuall y rece iv­
able in our te st unit (vco
s lug inse rted): 15.2-53.8 ,
136.1-1 74.7, an d 387.0-502.5
MHz; (vco slug re mo ved) :
20 .65 -66.1 4, 1 41 .56-187 .0,
a nd 403.2-539.6 MHz. The

vc o co il is located und er
the top shie lded com pa rt­
me nt, towa rd t he front of
the cabinet.

Aft e r se tt ing th e vco slug
so tha t the squelc h bre a ks
at the desired upper a nd
low er li mi ts o n eac h band ,
proceed with the rf a lign­
ment .

Rf Alignme nt

• Monito ring a w eak signal
f ro m a signal generator set
to approximately 45 MHz,
pea k the two coi ls located
und e r t he fu se fo r best
quieting (m axim um signal
st re ngth).
• Mo nito r a signa l near 165
MHz a nd peak the three
co il s in a line located near
the a ntenna jack . Pea k ad ­
ja cent t rim po t near 150
M Hz . Alte rn a tive ly, t he
t rimpot may be peaked
nea r 147 M Hz for best
2-me te r reception (Note :
High-ba nd t rac king is o nly
about 6 M Hz w ide, facto ry
set fo r 155-163 MHz, ap­
proximat e ly.)
• Locate th e two trim mer
capacitors ad jacent to the
o pen 1-turn coi ls. These are
the U HF t rim me rs. Tune in
a weak signal near eithe r
470 or 492 MHz (whichever
is mor e act ive in your loca-

t io n). Peak the two tr im me r
ca paci tors for best q uiet­
ing. Locate th e shie lded
t r immer ca pac it or and pea k
it for best signal near the
minimum capac itance set­
t ing. Pea k th e ad jace nt
trim pot near 420 MHz. The
a lignme nt ste ps sho uld be
repeated unti l no improve­
m ent is noted .

AM Detection for the Kl 00

Ag ain, as pointed out
with the Touch AM modifi­
cat io n, th is feature is only
mode rate ly success ful, bu t
if se lectab le AM is vita l, it
wi ll work in a p inch .

Co nnec t a n SPST switc h
in series w ith any conve­
ni ent capac itance of fr o m
.01 to 1 mic rof a rad be­
twee n pins 3 a nd 5 of IC301 ,
t he i-f c h ip . Wh e n t he
switch is closed, AM wi ll be
detected .

The K500

As received from the fac­
t o ry, o ne sa m p le K500
showed the following a lgo­
r ithm rea d o u ts: 1 9 .60 0­
60 .555 , 1 35.100-1 76 .055,
a nd 371.6875-576.47 5 MHz.
The ac tua l exte nde d ranges
whic h wo uld break sq ue lch
as f actor y ad justed w ere:
19.600-570, 137.60-176.055,

a nd 388.1875-513 .025 MHz.
These ranges may be im­
proved by the sa me type of
alignment p rocedu re as
o utlined fo r the Kl00.

Con clusio n

It must be po inted out
that these are experime ntal
mo d i fi c a t ions ' o n ly and
worked with the pa rticu la r
sam ples of Regen cy scan­
ners ava ila ble at th e time
the improvem ents w ere at­
tem pted. I can assume no
respo nsib ility for the proj­
ec ts of readers nor fo r
d amage whic h may resul t
to c i rcu it ry!

It wo uld be a good idea
to obta in a factory serv ice
manual to ve rify the pro­
ced u res o u t li ned abov e,
a nd for ideas regar din g ad­
d itio na l modif icat ions lat-,
er.

The exp er imental proc e­
d ures suggested in th is a rti­
cle will a llow a listener
s ligh tl y mor e re cep ti on
f lexibility t ha n ori ginall y
possible w it h the facto ry
i ssued sc an ners. I f any
reade rs co me up with add i­
t iona l fie ld modifica tion s
(such as an S-meter ci rcu it
operated fro m the aud io
sque lch bu s), Iwou ld like to
hear abou t them! .
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NEW SHUR E 444D
Dual Impedance
Normal / Vox Sli de Sw it ch
Adjust abl e Height
Mfg . Li st $90.00
SAV E AT ON LY $49 _95

Bearcat '" 210
PROGRAMMABLE SCANN ER

LI M ITED SPECIAL
ONLY

$199.95

PAN ASONIC RF -4900
General Cover age Receiver
List $549.95
Ours $399.95

SW Calibrator

RF Gain Control

BFO Pitch Control
2-Speed Tuning Control

Tuning/ Battery Chec k Indicator

No Cr ystals to buy
La Band 32 -50 MHZ
Ham Band 146-148 M HZ
Hi gh Band 148-174 MHZ
UHF Band 450-470 MH Z
" T " Band 4 70 -512 M HZ
A uto Search
Dela y Scan
Au tomatic Lock Ou t
A CmC Opera tion
Simple Program min g
Scan Rate 20 ch ./sec .
Ext. Antenna Jack
Ext. Speak er Jack
Big 3" Fro nt Moun ted Speak er
U L Li sted I FCC Certi f ied

Suggested Li st $329.95
SPECIAL $219.95

PANASONIC RF-2900
FM/AF C Band
Width se lec tor

Volume
Control

Separate
Bass/Treble Control

Earphone/Ext. Speaker Jack
MPXQUT Jack

Rae -OUT Jack

U UOO
IlelI O U W
uuu <"
fiU"H~>.. ....

KENWOOD TR -7800
2 Mt r. Tr ansceiver
CALL fo r Discount Price

KENWOOD TR-2400

2 Mt r . Hand Held
144-148 MHZ
List $395.00
CALL FOR PRI CE

Call for LOWEST PRI CES on Antennas and Towers

VISA'

Nearr;JT1I W e Export
..- 15 PRICES SUBJECT TO CH ANGE AN D AV A ILA BILI TY

Commun i cat io n s Center
1840 " 0" STREE T LI NCOLN. NE BRASKA 68508

In Nebraska Call 402/476 -7331 •
" Reader Service-see pag e 274 73 Magazine . October, 1980 75



Joseph H. Cowen WA 5TUM
P.O. Box 764
Beevifle TX 78102

W in Friends for Your Club
- PR is the name of the game

Editor's note: If you pl an to wr ite a news item or story for 73, do as we do and not as this art icle says ! Ask us for a copy 01our one page " How
To Write lor 73."

While we have edited th is arti c le according to aUf rules of st yle, the author's recommendations on style are not changed to conform with
ours since he wri tes about st yles lor mo st newsp apers and radio and TV news desks. Follow his advice and you can't go far wrong.

A tw o-year public rela­
t ions pl an of a South

Texas amateur radi o cl ub
led to a fr ee p lace for club
meet ings and a tower buil t
by co ll ege weld ing students
w it hout charge fr o m mate­
rial donated by an oil f ield
supp ly co mpa ny.

The tower w as erec te d
w ith manpow er and eq uip­
ment lo aned by a te lev ision
cable company and the US
Navy. Its site wa s provided
by Bee County College.

Th e Beeville Ama teur
Radio Club (BARC) pays no
elect ric ut il ity bill o r rental
at its repeater lo cat ion .

BA RC member s have
bee n featured in more than
20 new spaper stories, w ere
c ited in a popu lar co lumn
di stributed to more than 30
new spapers, and have ap­
peared on three ta lk-show
t elec ast s o n a Co rpus
Christi t elev ision station.
They also we re subjects of a
TV news film featu re during
a f ield day, and di fferent
tel ev ision studio photos ap­
peared in the December,
1979, issues of 73 and QST.

BAR Cer s hav e b ee n

heard over 10 AM and FM
co mme rc ial radi o stat io ns,
have given publ ic demon­
strati o ns, and have show n
am ateu r rad io fi lm s to
Rotary and Lions Clubs
This summer they staged
their f ourth ama te ur radi o
class in co operation with
the college and have had
publi c serv ice spots run o n
rad io and te lev ision-al l
wi thout charge. In a ci ty of
less tha n 15,000, they have
seen the area's ham po pu la­
tio n grow to m ore than 30.

O ther clubs li kewise can
prov ide needed exposure
for amateu r rad io throug h a
caref ul ly executed publ ic
info rmatio n pro gram whi ch
reaps rewa rds.

BARe's suc cess has been
simp le: It has appl ied basic
jo urna lis t ic rules to pu blic
info rmation new s releases
to provide quality news and
features about ham rad io to
elect ro n ic and print medi a.
This, coup led w it h a cl ub
aime d tow ard community
serv ice, has led to hig h
v isib i l i ty of amateur radi o
wi th subseq ue nt rewa rds.

Art ic les in ham publi ca-

tions over the past severa l
ye a rs h av e a c cu ra t e l y
st ressed t he need for en­
hanc ed pub l ic rel ati o ns,
but few provi de step-by­
step prescr iptio ns for suc­
cess.

Since the fo undation for
so l id public re lat io ns be­
gi ns w ith new s and fea ture
stories (" rel eases" ) of high
qu ali ty which wi l l be ac­
cepted by any newsroom or
c ity desk with little or no
ed it ing, this art icl e wi ll :
• help your cl ub under­
stand the word " news" and
give pointers to help clu bs
recognize what is a genuine
news story and what is
featu re material ;
• prov ide a few ru les of ac­
cepted journal ist ic sty le;
• show examples of ac­
c ep t ab le and i nco r re c t
styles; and
• pave a path through the
process of wr iting and pre­
paring the stor y.

News Is Like Bananas

News is as perisha ble as
banan as. Today' s W hite
House statement w ill be
to mo rrow' s b ird-cage bot­
tom . Feature stor ies, on the

~

other hand, usua lly have
" shelf life" and fit Sunday's
fea ture page or Septem ­
ber's supplement . Your fi rst
move, and th at of fe llow
cl ub members, is t o recog­
nize w hat is new s. You
shou ld understand how to
ta ilor tha t news to the re­
quirements of the publi ca­
t io ns you send it to.

A club pub l icity officer
sho u ld be c ho sen. He
shou ld develop th e abil ity
to prepare m ateri al har­
moniou s in sty le w ith the
Associa ted Press St yle­
book ,' considered by most
journal ists to be the bible of
the news pa pe r pro fession .

You r local new spa per is
the best teaching too l at
hand. It can be an excellent
" j o u rn a l i sm pro f essor ,"
especia ll y if it is a major
da ily . Crab a copy of it and
exam ine page o ne. (Using
the paper serving vour im­
med ia te area is im portant
because w hat is new s in
" M idtown" is not necessari ­
ly news in Manhattan.)W ith
that fr ont page, analyze the
sto ries. Tear th em apart and
scr ut inize individual ingre-
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AEABr ings you'the
Breakthrough!

CALL TODAY

SLEP ELECTRONICS
COMPANY

704-524-7519
P.O. Box 100,

Highway 441, Dept. 10
Otto, North Carolina 28763

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopo le with unique decoupling
design, virtually eliminates RF spillover
and can help you multip ly your power
in all directions on the horizon relat ive
to an ideal half-wave dipole , or end-fed
non-decoupled "gain" antennas.

eve n if your club isn't
meeting in Joe's garag e.
Story suggestions include
the followin g:
• Advance story on elec­
tion o f offi cer s; po st­
meet ing story on who was
elec ted .
• Advance stories on all
club meetings - where they
w il l be held , w hen, and why .
• Advance stories on all
fund- raising activities and
what the income w i l l be
used fo r; fo l low-up on how
much was raised and how it
w i l l be used.
• Features or "brites" on
unusual contacts: A chat
w it h VR6TC, citing hi s rela­
tionship to th e HMS Boun­
ty, t ies in hi story and adds
col or to your hobby. A con­
versat ion with any "rare" or
fam ous station is good for
at least a fe w lines (and
ma ybe a photo) in Sunday's
paper.
• Every field da y should be
co ver ed photographicall y
and in writing. This calls for

read er attenti on. Don't
underestimate the impact
of a fine photo to " sel l"
your story.

Thirt y bu ck s or so ou t of
the club treasury for a pro­
fessional photographer is
w o rthw hi le if yo ur gro up
can 't tap a member or
fr iend w ith a high-qu ali t y
camera and a trained eye.
Newspaper photogs don't
earn much money, and
most wil l freelance. Not on­
ly will you get a quality sho t
from them, but newspapers
like to run their own stuff.

Snappy 8 x 10 glossy
prints are preferred by mo st
papers, and that size grabs
the green-eyeshade gang's
attention mu ch qui cker
than your loc al drugstore
snaps ho t t ha t look s as
though it were de veloped
along with your teenager's
socks in Monday's laundry.

A pho to isn ' t al wa ys
called for , and th ere are
many other opportunities
for new s or feature rele ases

STOP RF
SPILLOVE ~!

high quality photograph
- in black and w h i t e,
pre cisel y focu sed , ac ­
cu rately expo sed , well ­
planned, artistically com­
posed, and expertly printed .
A picture of th e w ho le mob,
beer cans and all , staring at
a nervou sly-held lnstamatic
is not news. A penetr ating
closeup of a 13-year-old
ham feeding so lder to the
gun tip mastered by the re­
tired ph ysician can be fe a­
tured on th e fron t page.

Good news or feature
photography tell s mu ch of
the sto ry w itho ut words,
although new s and feature
shots are supported by w rit­
ten capti ons under them,
cal led " cut l ines." The best
photojournalism, however,
could stand alone.

In addition to ensuring
that the photograph is
te chnically tops, remember
that newspapers have lim­
ited space. Their income s
are from advertising and
every word or picture is
"worked around " the dol­
lar, which is valuab le spac e.
A group picture of the
beer-belly bunch con sumes
at le ast three column s
of costly space to get ever y
grinning, yaw ning, shut­
eye d mug. The suggested
" t ight" closeup, preferably
shot ve rt ica l ly, id eally w il l
be a two-column shot, but
might even fi t in one . Sure,
it w ould be great to have
three or four columns, but
one top-grade photo w il l
find its w ay to publication
when a dozen " handshak­
ing , certificate-p assin g"
shots won 't stand a chance.

A wide angle 24mm or
28mm lens on a 35mm sin­
gle-lens reflex and a per­
spective approach can help.
Outstanding examples of
agel ess photojournali sm of
th e hi ghes t quality can be
seen in an y old copy of Life .
Good photographers cra wl
in holes, bear bliz zards ,
scale towers, and wallow in
lee ch-infested swamps, if
neces sary, for that dif­
ferent, unusual angl e. Look
for the vi ew that snatches

dients. Components will in­
clude newness, imm edia cy,
prominence, proximity,
suspense, con sequence,
emotions, and /or oddity.

Get a copy of any Sun­
day newspaper and ex­
amine the features sect ion,
You will find stories about
hobbies , unusual and
unique interests, and per­
sonalities. Others ma y be
yarns that include every­
thing from fire prevention
to hurricane protection and
diet.

Pick a few of the
"straight" or " hard" news
stories from page one and
clip them. Select a feature
or two from the Sunday
paper, and save both types
of stories as patterns for
yours.

Recognize that what you
do at the club meeting
Saturday can be news. Play
it all the way with an ad­
vance "what's gonna hap­
pen Saturday" story and a
follow-up " w hat did hap ­
pen" piece. An ad vance
story explaining that the
local repeater bunch , for in­
stance, will install au to­
patch rather than have a
formal meeting is market­
able " ha rd" ne ws and
feature material. That club
members, for example, are
building the autopatch in
Joe's garage employing 30
key-thumper s from all
walks of life could give the
story the " feat ure" or
" hum an interest" angle
needed to unload your ya rn
at the city desk.

Nobody but a ham gives
a hoot in hell about ICs,
capacitors, and othe r mis­
cellanea of th e autopatch,
but readers do need to
know what a repeater
means to th em and how th e
autopatch serves in eme r­
gencies . They w i l l be
amazed that a walkie-talkie
can call a telephone 15
miles away when their $350
CB won't reach a " good
buddy" down at th e pool
hall.

This gathering in Joe's
garage ma y also be w orth a
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an advance piece and aft er­
the-fac t article.
e A tr a ns m itter hun t
should be shark bait to th e
TV crews-fine feature ma­
terial on f i lm and for th e
newspaper.
• Swap fe sts wi ll br ing in
droves of camera crews if
details of the event are
give n adv ance no t ic e
throug h rel eases.

• Any public service act ivi­
ty or adventure should be
given top publicity.

• How the clu b is prepared
for emergencies is both
" hard" news and fea ture
mater ial.
• Perso n a l t ie s of c l u b
me mbers, age d ifferences,
an d hu sb and and wife
tea ms are usual ly good
human interest ma terial.
Do n't ov erlook the possibi l­
ity th at a pr om inent banker,
po litic ian, po l ice chief, or
preacher may be in your
m idst. A f ea t u re high­
lighting "prominence" will
"sell."
• The fact th at you sold a
piece to 73 is worth a photo
for mo st hometown papers.
For th e pho to , st ick th e
magaz i ne w ay o ut in
front -at ar m ' s l en g t h
- and th e photographer,
using an ultrawide lens, wi ll
ma ke t he magazine look six
feet long and your grin
three feet across.
• Ham rad io lends itsel f to
pub lic demonstrat ions at
fa irs, school career days,
and convent ions. G ive it
ev e ryt h i n g - pi ctu re s,
sto ries, and mailed invita­
tions.

• H an d ic apped pe rso ns
often over come signif icant
odds to get on t he air. If
the y are w ill ing, a yarn
about the ir FCC test prepa­
ration and subsequent op­
eration is photo and featu re
meat .

• RACES, MARS, or o th er
such op erations w arra nt
sto ries and photos. W hile
"M idtown" is sweating in a
1ao-degree heat wave, tan­
talize the TV crew through
an icy chat w ith the Navy's
" O perat ion Dee p Freeze"

hams.

• Don' t ever sk ip th e " k id­
d ie ang le ." Newspa pers
love shots and stories with
curtain climbers, whether
i t' s th e elem enta ry school
science demonstration or
6-year -o ld Tam my getting
her ti ck et.
. Ha v e yo u buil t any
unusual gear, like a device
to help the sight less ham
tu ne his rig? Maybe you 've
bui lt a rad io-cont ro lled
co m bi na t ion bird-feed er ,
dog-w a l ker , and can ­
ope ner. Anything unu sual
w il l sti m u la t e t he c i ty
ed itor to peer seriously ove r
his hal f-f ram e specs.

• If you've scheduled a
talk fo r a c iv ic c lub, give
the news med ia advance
noti ce. TV crews or a
newspaper reporter might
even show up and cover the
story for you .

• Plenty of publici ty can
be generated for and as a
resu lt of ham rad io classes.
This is one of yo ur better
opportunit ies fo r spread ing
the word . Interested? Cal l
the co mmunity educat ion
department at your nearby
ed ucat io na l in sti tuti on .
They' l l l ikel y he lp you get
the thi ng ki cked off and
give support with lesson
plans, equipment, c lass­
roo m space, and pu bl icity.

Recognize Eleme nts of
News

Let's inspect the auto­
p atc h proj ect in Jo e' s
garage and see how this is
news and featu re materi al.

Im mediacy or " nowness"
is present in that a ham
rad io meeting Saturday is
foc used on bui ld ing and in­
st a ll ing a new dev ice,
call ed an autopatch . wh ich
can benefi t the community.
Because hometow ners can
relate to disasters such as
eart hquakes, flood s, hur­
ricanes, or to rnadoes, thi s
brings the va lue of em er­
genc y repe ater power and
autopa tc h " home." That's
the pr oximity of th e new s
- how it affects reade rs.

The element of " odd ity"

o r th e unusual qu ality of
yo ur in formati on is ex­
em pl if ied by the yo ungster
and t he sen io r c it iz e n
bound in f riendship through
a common thread-their
hobby

Additio na l elements may
combine to form the basics
of your rel ease. Perhaps the
club president is mayor, ci­
ty manager, poli ce chief,
ba nk pres ident, or bra in
surgeon. The fa ct that it' s
th e mayor who is calling
Mo scow m ak e s new s.
That's "prominence."

" Co nsequence," som e­
times al lied with "proximi­
ty," is readers seeing results
of rel iab le repeater opera­
tio n during a disaster. Ex­
amp les should be cited to
d riv e hom e that point in
your autopatch featu re.

If yo u've ever climbed a
tower, there also can be
"suspense" for the news. It
takes imagination, but a
tower-cl imber' s tale co u ld
be done suspe nsefullv. If
you r club joins a search ef­
fo rt or pit ches in during a
rescue, there's clearly the
eleme nt of suspense, and
also emotion, to amplify in
your story.

Use Accepted Sty le

Thi s aspec t of produci ng
your news release is vita l to
su c ce ss. Ed ito rs ha v e
neither the t ime nor the pa­
tience to rew rite your sub­
mission. If it isn't up to ac­
ceptab le standards, it prob­
ab ly wi l l w ind up in the cir­
cular f ile (or even wo rse,
ma y be assigned to the li ­
bra ry reporter, Miss Elmira
Furd, wh o w ill get al l the
facts screwe d around, ca l l­
ing yo ur cl ub th e local CB
REACT team transm itting
V HFs arou nd imp ression­
ab le children).

After you've grasped the
basics of newselem ent s, it's
time to organize tha t news
in an accepta ble journalis­
tic for mat, in step with the
Stylebook.

There are three pieces of
gear any successful news­
w riter shou ld have: a good

dictionary, a clea n-printing
typewrite r, and a sty lebook.
A lt houg h sty le books are
necessary fo r serious writ­
ers, th e club publi city offi­
cer - if he is sl ight ly sharper
than a wet Kleenex -can
pu t t hat "old professor: '
the newspaper, to work for
th e same effect.

Un like writing for Engli sh
grades when in high school
or co llege, newswritin g re­
qui res that you write fo r
others. Gobbledygook and
ham rad io jargon are synon­
y mou s to the av e rage
reader. He doesn't give a
d iddly-damn about QR Zs,
Q RXs, beams, ba luns , and
ba nds. W hat he is con­
cerned abo ut is himsel f, his
health, his we ll -be ing, and
the happiness of his famil y
and friends. He can com­
prehend th e importance of
emergency power maki ng
communication possible in
th e aftermath of Cami ll e,
Carl a, Beulah, Dandy-Don ,
o r w hatever the last big
sto rm was cal led.

Wh en a repea ter is com ­
pared in operation w ith that
of pol ice rad io, the reader
understands how important
that too l is to hi s fam ily dur­
ing trouble. Becau se it op­
erates at VHF frequencies,
na rrowba nd FM , into a
Ringo Ranger at 500 feet us­
ing Phelps-Dodge duplexers
fe ed ing one and seven ­
ei ght hs-inch Heli ax, co n­
cerns him no more than the
emotional imp act of the
price fluctu at ion of cotton
on sharecroppers in south­
ern Al abam a during Christ­
mas, 1891.

W ith a newspaper as a
gu ide , e xami ne t h o se
stories on the front page
- car wrecks, city council
mee tin gs, intern ati on al
news, and polit ical news.
Interwov en thr o ug hout
each are answers to the in­
escapable five "vvs" and
the " H."

W ho? W hat? W here?
W hen ? W hy? and How?

Those m ust be answered
fast in a "straight" news
story . It's ca l led th e " in-
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( FOR FURTHER INFO~~TION : CALL BI LL SM ITH AT 664-298 1)

of th e ir Hew le t t-Packard 3000 c ompu t e r . "

ginning wo uld be the " be­
fore the fact" story submit­
ted to electronic and print
media . If no reporters or
camera crew s show up at
Ioe' s garage, th en the publi­
city officer's next move is to
prepa re a fea tu re sto ry
abo ut t he event. An ex­
amp le of th e f irst few
parag ra p hs o f s uc h a
feat ure follow:

A 13-year-old from
Crockett Juni or High

cont inue, building on a few
more details, explaini ng
th at t he eq u ipme nt was
bui lt by cl ub membe rs,
t he ir poss ibl e affili ation
with RACES, and other de­
ta ils of interest to read ers.
The final paragraph might
list club office rs and te ll
where and when the organi­
zation meets and whet her
or not th e pub lic is we l­
come.

That "s t ra ight" news be-

mi tter and receiver
that extends th e range
of small hand-he ld or
mobile radios."

Jon e s sa id ham s
will be the on ly Mid­
towners with the ca­
pab ility to e ithe r ca ll
t e le p h o nes f ro m
walk ie-ta lkies or ta lk
to hig hway pa t ro l
headq uarters if power
fails .
The typ ica l sto ry wo uld

t he c oun t y .

Jones exp lained t hat re pe ate rs, whi ch are relay dev i c e s ,

ex tend ran ge of low-powe r e d mob i le and wa l k i e - t alk i e rad ios "mak in g

amate ur radio operators tremendous ly va l uab l e to Mid t own du rin g an

at Ci t y Ha ll , 33 22 Washington S t .

Club me e t i ngs are open t o th e public, Jone s sa i d .

g i nning at 10 a .m . in the po l ice c ommission er ' s con fe ren ce r o om

emerge ncy .

The loca l group me e t s the second Saturday e ve ry mon t h be -

Med i a , In c ., an industr ia l microfi l mi ng o rgan i za t i on , main-

t ains its compu te r at 30 East Har bo r S t .

Jones , c ity pol i ce ch ie f and a ham r adio ope r a tor , said the

club' s 60 -membe r o r gan i zat i on ope r a te s two d iffe rent radio repeate r

s tation s in Mid t own , g i v i ng hams commun ica t i on c o ve r age t hrou ghou t

of fi cer s Satu rday and af terward wi l l tour compute r fa c i l i t ies of a

c ompany wi th world - wide op e ra t ion s .

John J . Jones, c lub pres i de n t , stre s s e d: "All membe rs

should attend . We wi ll s e rve co f f e e and d ou ghnu t s and fo l l owi ng

Bi ll W. Smi t h
Publ i c Informa t i on Off i ce r
Midtown Amateur Radio Cl ub
P.O. Box 9282
Mi dto wn , TX 70260

our e l ec t i on , we wil l dr i v e to Med i a , In c . , f or a demons t ra t ion

Membe r s o f the Mi dt own Ama teur Radio Cl ub wi ll e l e c t

(FOR IMMEDIATE RELEASE )

(EVENT IS SATURDAY, MAY lO, 1980)

A press release prepared like th is will likely see print. Every cl ub working for enha nced
public relations ca n ensure that ama teur radio frequencies remain ded icated to public se r­
vice and not commerc ial interests.

verted pyra mid," and it
means " Hit 'em with the big
facts first and follow dow n
the sto ry, bang, bang, bang,
in a descending order of im­
portance."

Pu t yourself in t he
re ade r' s place a nd sift
through your notes for what
will be mo st important to
him . That goes in your first
o r " lead" par agrap h. It' s
not like writ ing a novel. It's
not like writ ing for 73, and it
sure as he ll isn't Pentho use.
An acce pta b le six par a­
grap hs for a "stra ight" or
"hard" news approac h to
the we ekend a u topa tc h
sto ry follow:

Members of th e
M idtown Ama te ur
Radio Club Saturday
will inst all a com­
muni cation devi ce
w hich can save lives if
anot he r hurri can e
strikes .

John J. Jon es, c ity
pol ice c h ie f a nd
amateur radio opera­
to r, exp la ined th a t his
clu b "will build a giz­
mo ca lled an auto­
patch that will allow
hams in an eme rgency
to ca ll an y te lephone
from walkie-talk ies."

" T he beau t ifu l
thing about it," Jones
adde d, " is that the
wh ole repea ter and
auto pa tc h system is
tota lly ind epen den t
of electrica l power
fro m the ut ility co m­
pany and can operat e
at least three da ys on
storage batteries."

Jo ne s ex p la ined :
"The autopatc h hooks
the repeater au to mat­
icall y to telephone
lines, but te lephon e
lines are not needed
fo r basic repeater op­
e rat ion. It's an adde d
ext ra . We can ca ll
tel ep hon es or other
hams on radios with
the syste m."

Midtow n's po lice
chief a lso pointed out
th at t he " repeater sys­
tem is a relay trans-
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School and ret i red
surgeon Dr. N icholas
Barnh ar d t jo i n e d
forces Saturday in a
nei g h b o r ' s ga rage
w here t hei r 60-y ear
age di ff eren ce d is­
so lved in a plan to
save live s.

Barnhardt's " scal­
pel " wa s a so ldering
iron and his "assis­
tan t," Jod y M erriman,
put wrink les in hi s
fr eckl e d seve nt h­
grade fac e a s he
hel ped t he d o ctor
design and bu il d an
"autopatc h."

This "patch" won't
splint a bone or suture
a cut, bu t it will help
heal broken lin es of
com mercia l commu­
nication du ring hur­
ricane season.

B a r n h a rd t, w h o
reti red from surgical
practi ce last year, and
Merriman, son of Mr.
and Mrs. Frank J. M er­
ri man, 620 Los A ltos,
share a commo n bond
- a ti e they have w ith
a king, a senator, a
Fl orid a b l o nde, a
Texas fa rmer, and
nearl y a milli on others
worldwide.

Now th at you have had a
dose o f prec ise ly w hat
makes hard new s and how
featu res d iffer in approach,
let's examine some rules:

eA v o i d personal pro­
nouns. I, me, my, your, and
our are not used at all in
newswri tin g and seldo m in
feature stories except in
direct quotes. [And, also, ex­
cept in 7V- Ed.]
e Omi t need less word s.
Keep sentences and para­
graphs short W ri te simply,
clearl y, co nc isely .
• Avoid ham rad io jargon.
If it m ust be used, expl ain it
in simple term s.
. A void un nec e ssa ry
cap ita ls. Cap ita l ize tit les
before names. Lowerca se
titles are used alone or
when set off fro m a nam e
by com mas. Examples:

John J. Jones, presi-

de nt of the Midtown
Am ateur Rad io Club,
said , " Jody 's assis­
tance wa s invaluab le
in t he sy stem ' s
design."

Mid tow n Po l i c e
Chief John Jones to­
day ex p lai ned t he
benef its of amateur
radio.

M id t o wn ' s po li ce
c h i e f said today ,
" Ham radio cl asses
st art M onday at 7 p.m.
at th e co llege."

The words " ham rad io"
and "amateur rad io" are
lowercase except when pre­
ceded by a proper cl ub
name or used in FCC ter­
minology: " Ham s ope rate
under rules and regulations
of the FCC's Amateur Rad io
Service."
• Preside nt Carte r " stat­
ed." Nearly everybody else
"sa id," "ex p la i ne d, "
" po in ted ou t ," " asked,"
" ad ded ," " co m p lained,"
" stressed ," o r " e m pha­
sized." Use t hem natur al ly .
" Said the senator" is Time
Magazine's ow n style and it
isn' t seen in most news­
pape rs. Rather, use: "Jones
said," " Jones emphasized,"
"Jones stressed," " he said,"
" the chief explained."
e A v o id u se of " M r."
b efor e nam es. Jo hn J.
Jones, no t Mr. John J. Jones.
It is, however, correct to
write: M r. and M rs. John
Jon es or John and Evelyn
Jon es. If both husband and
wife are late r ci ted, he
becom es " Jones" and she is
either M rs. Jones or Ms .
Jones, if she pr ef ers. Tan­
ta liz ing teen ager Tam my
Jones becomes M iss Jones
or M s. Jones, and br at jim­
my is just anot her "Jones."

• Avoid use of f irst nam es
af ter init ia l introduction.
Jo hn J. Jo ne s be co mes
" Jones," not "John."

e M Ds, DO s, ODs, DVM s,
PhDs, EdDs, DDs, DOSs,
and other doctoral ly-titled
m en a n d wo me n a re
granted th at t itle only once
in a news story. Use it w ith
their names only in fi rst

reference. They then be­
come " Jones" or "Smith"
like everyo ne else. They
ma y be ca lled " the physi­
cian," " the surgeon," " the
dentist," " the optome t rist,"
or, in limi ted cases, "t he
docto r ," b u t n o t " D r.
Jones" after fi rst use and
never " Doctor Jones."
• Do not use qua lifi ers
un les s di re c t ly q uo ted .
Qua lifiers include ve ry ,
pr etty, good, bad , bes t,
wo rst , f ine st , sha rpes t ,
rath er, sort of, ki nd of . Cer­
tain usages in features are
excepted, bu t avoid them
fo r news.
e Do not edito rialize ! Opin­
ion is left to the ed itor ial
pa ge . O pinion in new s
sho uld be only in the fo rm
of a d irect quotation . Don't
even th ink about using
opin io n w he n writ ing a
news sto ry. Anything eve n
vague ly approac hing the
writer's opinion mu st be fu l­
ly substant iated by quota­
t ions ta ken f rom the sub­
ject. Foll owi ng are some
opinions that give edito rs
ulcers:

Ham radi o is the on ly
wa y to fl y.
Ham rad io is a fun
hobby.
Ham radio is a blast.
A good ti me was had
bya l l.
A cordia l invitation is
extende d.
Come one, come all .
We al l had a bal l.
It is the best grou p of
guys and gals in town .
Try it; you ' l l like it.

Ho wever, it would be ac-
ceptable to quote someone
on such opinion. Examples:

In compa ring CB to
ham rad io , Jones said :
" It' s l ike t ryi ng to
compare a kite to a
Boe ing 747. The jet
w il l get yo u there, but
the k ite on ly f lop s in
the breeze. Ham rad io
is the on ly w ay to f ly."

Jones, invitin g the
p ub l ic to t he nex t
meet ing, said, "W e
have a bal l. Come
one, come all , and

meet th e best group
of guy s and gals in
tow n."

e Use of nu mbers: Spe ll
out numbers under 10 ex­
cept w hen used wi th dates,
t imes, addresses, or te le­
phone num bers. Numbers
ove r nine are wr itten in
f igures except at the begin­
ning of a sentence. Consult
your sty lebook fo r further
exceptions.
e Use of dates: Abbrev iate
Jan , Feb., Aug., Sept., O ct .,
Nov ., and De c. w hen used
as dates. Spe ll them out
w hen used as words . If t he
event occurs wit hin th e
week, use da y of t he week
and no t th e month. Don ' t
abb rev iate days of th e
week . If the event is more
than seven days distant, use
the date but not the year.
Exam ples: " Nov. 8 is the
dead l ine for ap pl icat io n,"
" M idtown ham s w il l stage
their annua l ta lent show in
November, " " The cl u b
meet s Saturday."

e Av o id cl iches.

• Leave orname nta l de co­
ration and gl itter on the
Christmas tree. Remember,
your wr it ing is not to im­
press anyone wi th ve rbosity
or intellect, but to pro mote
amateur rad io. M ushy writ­
ing isn't good news.

• Memo rize news dead­
lines at yo ur newspaper and
radi o and te lev ision sta­
t ions and observe them. If
you expect a came ra crew
from the te lev ision station,
they must have pl en ty of
adva nce not ice t hroug h
your release. Call them a
few ho urs bef o re the eve nt
as a gent le remin der, but in
no case shou ld yo u lead
them to bel ieve that you ex­
pect o r dem and th ei r ap­
pea rance. Don't think your
feature o n Joe's garage
dropped off at the news­
paper's city desk late Satur­
day afternoon will make
the Sund ay fe ature page. It
won 't. W hatever medi a
dead lines are, respect them
as yo u would a wet bobca t
found in your VW glove­
box.
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• NEVER tell a televi sion
news director , reporter, or
newspaper editor how to
run hi s bu siness. Never .
Don ' t tell t he ed itor w here
o r when you bel ieve the
sto ry sho u Id appear. Leave
yo ur it em , th ank him , and
get out of the way . Never
wa lk in complain ing " W hy
didn' t my piece abo ut pl ate
d issipation on 811 s get in
Sunday?" H owever, w hen a
sto ry is run - and it wo n't
be about 811 s- call th e
editor or news director w ith
since re thanks.
• To st re tch tru th with
news med ia personne l wi ll
end up stretchi ng t he cl ub' s
co l lect ive neck. If any club
mem bers are yea rning for
lo bo tom ie s by ru nn ing
about th e cou ntryside
shooting up garbage cans,
wagging shotguns, slashing
t ires, p la nt ing jamming
devices, and sending psy­
cho tic notes of threats to
other repea te r groups, help
investigative reporters and

law-enforcement offic ials
uncover the sl ime . That
earns respect and f lushes
sewage. If the club is ever
guilty of a cover-up or infor­
m a ti on m ani p ul ati o n,
move. Tomorrow . To Adak .
• Do estab l ish fr ie nd ly
re lat ions with CB radio
cl ubs and tr y not to blast
them in your sto ries. The
comparison of a Boeing 747
and the ki te th at I made
ea rlier is a bit harsh fo r
pub l ic consumption . Ex­
p la in c lear l y the dif­
fere nces in the two modes
of com m u nicat io n an d
downplay negati ve aspec ts.
Work w it h t he REACT team
and you wi l l gain new hams .
Invite them to yo ur meet­
ings and show, through ex­
ample, " how to f ly ."
• Do incl ude rad io news
directors in yo ur distribu­
t ion of relea ses. Electron ic
me dia w rit ing styles are
slightly di fferent, but they
will use your release to
prepare thei r copy .

• Meet ma nagement at the
local radio and te levisio n
stations and make plans for
public serv ice spots: W hat
hams do fo r pub lic service
is gravy for those responsi­
ble for meeting t he federal
requirem ents that stations
provide a certain amount of
pub l ic service program ­
ming. Tag the photograp her
for some bri l liant sl ides.
With manageme nt, exp lain
t he re lationship of yo ur
hobby to their miss ion of
pub lic service. Th at means
fr ee publ ici t y for ham rad io
classes and other benefits .
(The AR RL has ava ilable
without charge some 16m m
co lo r f ilm spots, in sound,
and taped rad io announce­
ments.)

After understand ing the
basic ru les, plop dow n at
your typewr iter and hack
away. A fi nal draft of yo ur
release shou ld be doub le­
spaced, grammaticall y pre­
cise , error-free, and im­
macu la te ly typed . See t he

box for an examp le.
If all th is seems like too

muc h troub le, t hink about
th at free space at 500 feet
on your local TV station
tower, and maybe some
f ree "s lave" labor headed
by the stat ion enginee r to
rig it. Or, mayb e your cl ub
needs a ren t-free place fo r
meetings or he lp w ith elec­
tric bill s for the repeat er
and cl ub sta t ion. Perhaps
your organizat ion wo uld
benef it by county- or c ity­
paid te lep ho ne bil ls, or f irst
choice in sifting throu gh
surp lus at the 'next sale.

O r, of co urse, you can
forget about it all and let
10m, 15m, 20m, 40m, 75m,
160m, or 220 go to commer­
cial intere sts.

Don't say it'll never hap­
pen . Eleven meters once
wa s a ham hangout. Re­
mem ber?

Reference
1. 'The Associated Press Stvte­
book (New York: The Associat­
ed Press, 1977).
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Field Strength for Free
- a home-brew conversion

parts. One can end up w it h
quite an attractive looking
instrument, as good as the
one shown in th e pho to­
graph of t he fron t of t he
convert ed YOM.

In the case of t his YOM,
there was a series of pin
jacks running vertically on
bo th sides and along the
bo ttom of t he space bel ow
t he meter . Th ese w ere
cov ered up wi th a pie ce of
Lexan (the bl ack, wrinkle­
finish material seen in the
photograph) and the pin
jack hol es used w it h 6-32
hardware to ho ld the mate­
rial in pl ace. Of course, any
sort of att ractive plastic or
meta l can be used as a
covering plate. The minia­
ture on/off switch for the
a m p lif ier c ircui t incor­
porated in th e fi eld-st rength
meter isshown in the center
of the plate. You can also

""'0. 0 -1-"on
SIMILAR

'-l1--4

'"

ju st di scern (on the right
side) the knob for a sen­
sitivity control.

"The instrument's meter
orig inally had die usual
YO M scales. However, the
scales we re on a plate
which could be unscrewed
and turned around to reveal
a black surfa ce. This sur­
face was painted gray and
the numbers shown were
placed on it using a rub-on
lettering/numbe ring trans­
fe r sheet. The method of
dressing up an old YOM
will vary w ith t he instru ­
ment invo lved, but with a
bi t of im agination one
usually can f ind a method
that w i l l resul t in a new­
looking instrument rather
than one which is a remind­
er of a d iscarded YOM.

The YOM had a 250-I'A
movement, so it was al-

omI "IJ 'I

readings, jacks on various
other functions were worn
out, and two current ranges
we re bu rned out. The YOM
had a good meter move­
ment and case, however, so
rather than simply di scard
it, we turned it into a very
handy and sensitive fi eld­
st rength meter.

Undou bted ly , the same
can be done w it h many
other VOMs at minimum or
no cost using ju nk-b ox

Pro bably many amateurs
have ol d VOM s th at

have out l ived their useful­
ness or have been replaced
by better test eq uipment. In
our case, a ten-year -ol d
Japan ese YOM was start ing
to develop al l sorts of prob­
lems- a switch that was ac ­
ti vated when t he pin t ip
from a test lead was in­
serted in the Oh ms jack
made errat ic contact; re­
sulting in fa lse resistance

Photo A. The front o f the YOM as it originall y appeared. It
st ill lo ok s good, but elec tricall y it was falling apart.

Fig. 1. Broadband vo ltage-do ubler/rectifier and de
am p li fier used in the converted YO M.
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ALPHA 76A
Two 8874 Tubes
1.5 KVA Heavy Duty Transformer
2.5 K.W. PEP, 1 K.W. CCS Average
Efficiency better t han 60%

ALPHA 374
Wit h " No Tune Up" convenience
Instantaneous band switching
2+KW. PEP
Two 8874 Tu bes
1000 watt DC "No Time Limit" Power Supp ly

A LPHA 78
T he new Alpha 78 combi nes the best features
of al l previous A LPHA's : More qu iet bru t power
than the or iginal A lpha 77··· A new " no t une up"
system even better than t he 374A ..· and t he
same superb OSK system used in t he A lpha 77DX.

A NTENNAS HY·GAIN R...... Sptci.l
THfOx :o: 5YP<" Th y""',b,,d $329.95 $239 .9 5

CUSHCRAFT TH JMK 3 lel.l0-15-20Mbe...... 222. 95 ' IM. II &

$ 21 Q.9 S
'H~ 3 el . 10 -15- 2OM bum 189 .% '''''."A TB-34 4-E re c- e nt Triua n d Beam Hv·Q...d 2 . ' 1ll-15-WM 0.....:1 274.96 ~.~

A TV-4 4 0 -1 0 rnt r Trap V ertical 8 4.9 5 ~ 501 . " lo"ll )on o" 20 M boo.m ~~ 239 .95
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ATV-5 8 0 ·10 mtr T rap V ert ica l 8 9.95 '~M 5 . ,; ' ''L ong Jo hn" 10 M be.m 129 .95 N.16
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A -3219 19-E re o- e m Z vrnt r " B o ome r " 74 .95 15311.... 3 . ,. 15M bum OO ~ 19 95

A-214B 14 -E le men t 2 -m tr "Boomer " 56.95 ,,~ 3".10t11beom 74.95 OO~

~'M 2 . 1 ,~M I>o .m 239 .95 189 95
A -214 FB 14 · E le m en t 2 -mtr FM "Boomer" 56.95 ••.es B"un 10' bum ",,'OM.. 15 .95 15.95

A-228FB 28 - E lement zmtr FM Powe r Pa c k 1 79 .9 5 Tt<2M K3 ' " 10 ·15·20M be" " 149 .95 119 .95
1BHT Hy_T"""" , BO-IOM"''' ''cal 53 59,95 $ 289 .96

A-1 47-11 1 1-E l em en t 2 ·m t r F M Bea m 32 .95 l a.t,vr!W1I OO·l OMT,op """ " 0:.01 105, 96 ...ss
A -14 7-22 2 2 -E le lTlen t Z vrrrr r F M Pow er Pack 9 5.95 I ....VO,w1l 4O·10f1l T,op ~" i c. 1 es.es 57.00

12 AVQ 2f)-10f1l T, op V.n,ca l 42 .95 ~~

ARX-450 450 M H z "R ingo R an ger " 32 .95 14 RMO Rool Mo un"ng ." {~, t1 ca,,1 33 .95 ,,~

A -144-10T l O- E le m e n t 2 -mtr " O sc ar " ant . 39.95 saoo 8O·10f1l T, op dou b '" 109 ,95 ee.ss
aeoc 8O-<IOM T' op <loub '" 1)995 49 .95

A ·144-20T 2 0 · E lement 2 -mtr " O sc ar" ant . 56 .95 ... 5.,.6M beo m 119 .95 ~~

A -432-20T 2 0 -Element 4 3 2 M H z "Oscar" ant 49.95 ." 3 01. 2M beam 15.95- 5 el. 2M be.m 21 95

LOW EST PRI CES IN T HE COU NTRY ON ANTENNAS - 8 ., . 2M be . m zsss

'" 14. ,- 2 M be.m ae.se
LA·1 lAlu~ l,gM n,ng ~'"<to, 59 95 49,95
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Photo B. Front of the con verted YOM. Photo C. The YOM removed from its case, showi ng the
placement of the dc ampfif ier. The batt ery holders are the
original ones.

Fig. 2. Two other useful dc ampl ifier circu its which could be
used fof/ owing the l -meg potentiom eter shown in Fig. 1.
Afso shown is a simpfe tun ed c ircuit for the HF bands wh ich
wou ld further increase the sensit ivity of the fie ld-strength
meter.

MEP SOOl 2
OR SI M ILA R ( 2 )

COI L ' e e w 3 0 4 4

80 20 H
4 0 10 ..
2 0 l .. H

1~ 1I0 ; 2 ....

ab ly occur to th e read er.
50, do n' t t hrow aw ay those
o ld YaM s. Convert t hem
a nd have a f ie ld -st rengt h
met er as good as or better
than any of the com merc ial
un it s in the $15 range .•

MPF 102

" .. ~ g; ' ~ts s

no

' " ....
ZEIlO SET

." r
'"lERO SET

"-- r-- -H

ti on. However, o ne cou ld
just as w ell mount a b ind ing
pos t in the case and use a
sho rt w ire antenna.

Th is art icle has present ed
just o ne realization o f an
idea. M any m ore wi ll p ro b-

lv since it wi l l no t require
fre q uent adjustmen t.

Th e bipolar tr ansistor c ir­
cu it has the adv antage t ha t
o nly a single 1 .S-volt bat­
tery is necessary for opera­
t io n. Aga in, the " zero set"
co nt ro l need be only an in­
tern ally-mounted tri m po­
ten t io meter.

Th e sensit iv ity of any
f iel d-stre ngth me ter ca n be
st i l l f u r t he r gre atl y in­
creased if a sim ple para ll e l
resonan t circui t is p laced at
its in put. A su it ab le ci rcui t
for t he H F ba nd s al so is
show n in Fig . 2.

The ph otograph of the
fie ld-st r engt h m eter re­
moved from it s ca se show s
the internal w iring . The bat­
te ries mount in th eir origi­
na l cl ips, and th e amplifier
components m o un t o n a
sm al l piece of per fboa rd.
The o n/off swi t ch is seen to
the righ t of the board and a
m in ia tu re po ten t iomete r
for a sensitiv ity co nt ro l is
seen to the left of the
boa rd . The boa rd is held in
p lace simp ly by the st iff
w iring to the sw itch and po­
te nt iometer. Th e te lesco p­
ing antenna, whic h is a sim­
p le portabl e radio rep lace­
me nt type, is m ounted in
the to p of the ca se using
shou lde r w ashers for insul a-

ready reasonabl y sensitive.
However, it was decided to
add t he sim ple dc am plif ier
stage shown in Fig. 1 to in­
crease the sensit iv ity . In
th is c ir cu it, the di ode s are
arra nged in a vo ltage-dou­
bl ing c ircu it to develop a dc
voltage to d rive th e ampl i­
f ie r sta ge. The meter is
p lac ed in th e em itter lead ,
so e ve n if the ba tte ry is
open the meter wi ll st il l
funct ion as a simp le, non­
a m p l if ied f ie l d -st r ength
me ter. Usin g a sma ll te le­
scop ing antenn a, th e meter
wou ld easily indicate rf
from low-powered transm it­
ters up to 144 MH z.

One ma y prefer other dc
am plifie r c ircu its, depend­
ing on the sensitiv it y of th e
meter in a YO M and per­
haps th e battery vo ltage in
a YOM (since t he battery­
mou nti ng clips can be re­
tained for use). Fig. 2 shows
two ve ry usef u l circu its.
The FET circuit requires a
9-vo lt battery , bu t is q u ite
good w hen a meter move­
me nt with on ly m odest sen­
sit iv ity is ava i lab le. It w il l
co nve rt a 0-1-mA m ove­
ment into t he equ iva lent of
a 0-2-I'A movement. The
1k-O hrn " zero set" poten­
t iometer need be on ly a
tr im ty pe m ounted internal-
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Cat . No. 92CU667 1

REG. $39.95

~'
~~ 'PET

73 KEY
COMPUTER
KEYBOARDS

SALE PRICE

$29.95
• SAVE OVER 25 %!
• QUANTITIES ARE LIMITED!
• 100% MONEY BA CK GUARANTEE!
ASCII-Co mpatib le Or ig ina l Factory Keyboa rds!
Su itable For Add -On OR Direct Replacement!
Incl udes : 53- Key Al phanumer ic,& 20-Key Hex

Poly
'
- k / "Quality Electronics
~. INC_ For Less!

Co mplete 73 -ke y PET keyboards include
all A lpha bet ica l, Nume ric. Graphics. Game
and Comm and legends co mm ensu ra te
w ith Ihe PET 8K mic rocompuler, 64 ASCII
charact ers ate av ailable with out shi rt and
all 64 graph ic & rev erse fie ld characters
are acce ssib le from ke yboard (wi th sh ift ).
Keys are col or-c od ed lor quicK. reference,
and are precision mou nted in a compact 9­
'h" x 3-7/8" h,gh - impacl plast ic Irame
Term inates in s tandard te-co etec r sing le­
s ided edg e co nn ec tion. Plug s direc tl y into
PET systems, and c an be so lder ed to for
int erface wifh ot her mak es Adds a ver­
s a t i l e . orot e s st o nar touc h to an y
mic rocomputer sys tem

Poly Pak's CO MPLETE COUPON AN D MAil TO - -­
Send For Our FREE Catalog Today! : P.O. BO X 942, 7 3 10 SOUTH L YNNFIELD, MA . 0 1940
F eatu r i ng se n s a t i on a l savin g s on Co mputer 1 Send me _ _ k eyboards ~~ $ 29.9 5 ea.
Pe riphera ls, Speakers, Tr ansf orm er s , So la r P r o- I Plu s $5 each fo r Postag e & Ha ndling .....58
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The remarkable AEA Morse­
matic memory keyer has 35
fantastic features including
two AEA designed microcom­
puters, up to 2.000 character
memo ry, automatic serial
number, beacon mode. and
automatic morse tra iner mode.
The AEA Morsematic is already
the undisputed leader in high
quality multi-feature Morse
Keyers .

AEABrings you the
Breakthrough!

MEMORY
KEYER

BREAK­
THROUGHI
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TE1: ANTENNA SYSTEMS

l-BoO-654 -}2}1

HB43SP

HB33SP

$219.95

$174.95

TET, THE LEADER IN WIDEBAND A NTENNA
DESIGN, introduces another new t riband anten­
na to provide unm at ched wideba nd pe rfo rma nce
o n the 10 , 15 and 20 mete r ama teur ba nd s. Thi s
rad ica l depar tu re fro m conventional t riba nd
antenna desig n employs TWO DRIVEN ELE '
MENTS with a ri g id phas ing lin e to coupl e power
fro m the rad iato r e leme nt to th e reflecto r. Pha se
relati onships have been carefull y engi neered to
provide extremely high gain fig ur es withou t
neglect ing the need fo r high fro nt to back rati o .
The two element d r ive system is cou p led to one
parasitic di recto r o n the m odel HB33SP; two
paras it ic direct ors on a longer boom with the
mod el HB43 SP.

FULL BAND COVERAGE is possible without
the need for antenna tuners or se pa ra te CW a nd
phone antenna adjust ments. The 1.5: 1 VSWR
ba ndwidth covers the ent ire 20 and 15 mete r
a mateu r bands. with a littl e ex tra for MARS
ope ra tio n. On 10 mete rs. cov e rage is in excess
o f 1 MHz.

QUALITY CONSTRUcnON a nd repea table
pe rformance permit TET to de live r an a ntenna
package without nee d for a ny tuning adjust­
m ents. All tubing is cut and pre -drilled to preci ­
s ion tol e rances. The phasing harness and feed
assem bly for the two driven e leme nts ar e pr e­
a ssem bled to insu re ease of cons truct io n and
re lia b le pe rfo rma nce .

M.OVE UP with the performance oriented leade r
in antenna techn o logy. Orde r your new high
performance wideb and t r fban d antenna system
from TET today.

ELE·
MENTS MAX TURN- WIND WIND BOOM

ELE· PER MAX ELEME NT BOOM ING SURFACE LOAD DIA· MAST
MOD EL BANDS MENTS BAN D PWR VSWR IMPEDANCE LGTH LGTH RADIUS AR EA @80mph ME TER SIZE WT

HB43SP 14121f28 , , 2KW BE LO W 1.5 soOh m 27' 19· 8·' 16' 9·' 6 .62 s,q.ft. IJ l.3 lb. a- 1'1>- 2" 38 1b.
HB33SP 14f21f28 3 3 ' KW BELOW 1.5 50 Oh m ,,. 13'2" 15' 4.7J s,qf t. 102 lb. 1 9/ 16'· iw.z- 271b .

C.!IllFactory fo r ANTENNA GAIN dBd and FRONT TO BACK RATIO.

TET FACTO RY DIRECT PRICE HB43SP $2 19 .95
HB33SP $174.95

CAll Toll FREE 1- 8 00-654-}2}1

TET U.S.A., INC. • ' . ,.

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

86 73 Magazine · Octobe r, 1980



.... 347

plus tax and shi pp ing .

Code: ASCII
Speed: 10 cps, 100 baud.
Interface : 20/60 mA,
EIA opt ional.

From RCA Service Company.
Nationwi de Service Avai lable .

~
. Now

$400!

FCC­
APPROVED

8-LEVEL ASCII
TELEPRINTER

SALE!
Model 33AS R SF

Good Wo rki ng Condit ion

Write:
J.M. Hennelly
RCA Service Compan y
Bldg. 204-2 , Route #38
Cherry Hill , New Jersey 08358

Or call:
800-257-7784 (except New Jersey)
800-232-6973 (New Jersey only)

nen

Attention
radio

amateurs!

CLEGGAB·1 44

~
...~c ~.~~
-~ -

-"" ~

..r ~"!.

i-
For owners of Multi-Mode
2 Meter Transceiversl
Your present rig becomes a
superb VLF/LF/MF/HF recetver
tuning cont inuously from 100
KHz to 30 MHz.

ORDER YOURS TODAYVIA
1-(800)-233-0250
or write for DATA SHEET.
ONLY $129.95 !ncludlng UPS

GREAT NEWS

Full refund (less s hipping costs ) wlth ln
10 day s if n ot delighted.

/IkJfqc.:.":~,,, , ,"s c..,

L11911 Old Homestead Lane
Greenf ield Indust rial Park East
Lancaster, PA 17601
(717) 299-7221

I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I

l OUR EXCLUSIVE I
I BpBr CIRCUIT* I
I .. . provides superior perlor- I
I mance , especially at close I
I frequency spacing. I
I Models available for all Ham I

ban ds. Special price for
I Amateur Repeater Clubs I

CALL OR WRITE FOR DETAILS:

Germantown
Amateur Supply Inc.

CALL TOLLFREE1~O~23~168
InTennessee Call : 90 1-452-4276
MON.-SAT. 8:3~5:30, Write: 3202

Summ er Ave" Memphis. TN 38 112

• Automatic Speed Increase, User
May Program: Starting Speed. End­
ing Speed. Practice Duration; 5 Letter
code Groups or Random Space;
Common or AllCharacter s.

• Prec ise Speed Control 1 to 99 WPM
(Tailor to Your Exact Req uirements).

• 24,(XX) CharacterAnswer Book Avail­
able For 10 Starti ng Positions.

• Random Mode For Practi ce (No
Answers).

KT-1 Computerized Keyer With All Features
of Above Trainer is Als o Avaifable in Same

Package

THE NEW AEA MODE L MT·l
COMPUTERIZED MORSE
TRAINER MAKES MORSE CODE
EASY AND FUN TO LEARN .

INTIMIDATED
BY MORSE

CODE?

AEABrings you the
Breakthrough!
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Robert M . Brown W9HBF
561 1 M iddaugh A venu e

Downers Grove JL 6Q515

-
The QRM Killer
antenna alternative for 40

TO S>lACK

STAND ARD DIPOL ES Iol EASURING ~2 ' a 1/2 "
EACH SID E OF CEN TE R ( FOR 40 MET E R
GE "lE RAL PHO"lE E1 A "lO)

Fig. 1. The basic princip le for the QRM Kille r evo lved from
this simp le matr ixing of crossed dipol es.

88 73 Magazine . October, 1980

because they are probably
not unique to my situat ion:
First, the high QRM level is
hard to co mb at-period.
Second, t he Q5 QSO prob­
lem cannot be so lved with a
linear. Thi rd, and most im­
portant, it is necessary to
apprec iate the fac t th at the
yagi beam (or somet hing
comparable) w il l not so lve
the problem either. Why?
Well, on 40 meters in the
eve ning, we are not exactly
fac ing a t radi ti onal ty pe of
pro blem. As a resul t, sim­
plistic solutionswon't work.
To illust rate:
• A few weeks ago, using
spli t-fr equency operat io n, I
worked tw o Ita l ian sta t ions
in success ion on 40-meter
phone. On e gave me an 59,
the other an 57. I co pied
both Q 5 because they were
in the clear. The message
was gratifyi ng for someone
like me who normall y has
troub le hol d ing a Q5 QSO
wi th either American coast.
QRM is cl early th e prob­
lem. I certainly don' t need
more power or a beam in
order to be heard or to hear
anyo ne else, if I have a
clea r f requency .
• If I switch from a vert ical
to a horizontal antenna on
receive, sometimes a com­
plete transformation results

don't even know who they
are. Ge nera lly, however,
they tend to wait unt il I
have engaged some unfor­
tu nate in a QSO before they
f ire up on frequen cy.
• Hi gh amb ient rf no ise
level seems to intensify as
the eveni ng proceed s. For
example , it m ight be an 56
level at the start and the n
vario us QRM levels may
combine to bring this to an
59 w it hin a few hours or so.
I should add that I am basi­
call y vert ica lly pol ari zed,
50 this may act to com­
pound the prob lem some­
what .
• QRM is compounded by
th ose who can't hear me (or
anyone else) on the f re­
quency because th ey, too ,
have troub le heari ng much
of any thing in t he evening.
• I've tried more powe r,
suc h as prov ide d by a
linear, and it solves nothing.
The problem is in recepti on.
• I haven' t the desire or
space to erect wire beams
that are sw itc hable in all
directions. Besides, I wo uld
never be ab le to get th em
hig h enough to real ize their
f ull po tent ial. (Even a fra c­
t io n of a wavelength at 40
meters is b igl)

A few points may be
w o rt h m ent ion ing her e

The fo llowing is a list of
common proble ms I'm sure
that many o f yo u can ide n­
tify w it h:
• Only 75 kH z is ava ilab le
(7.225-7.300 MHz) in the
Ge ne ra l port io n of t he
4o-meter band, and it ap­
pears that the entire ham
po pulatio n in Amer ica
wants to operate there in
the late evening.
• Forei gn bro adcast sta­
tions mysteriously appear
(seemingly out of nowh ere)
all evening long, usual ly
right after I t hink I've found
a spot clea r enough to get a
CQ t hro ugh. These stat ions
also have the temerity to
use AM, which is all but un­
co pyab le o n most SS B
tra nsce ive rs- so I oft en

Like many people, I have
a sp ec i a l p robl em .

While I dearl y love amate ur
radio, my actual operating
time is quite limited. Hav­
ing a busy youn g fa mi ly
w it h va ried interests, I f ind
that it is usuall y qu ite la te
in the eveni ng by the t ime
things sett le down. M y job
demands th at I rise no later
than 6:00 am during the
workweek, so any hamming
I do usually occurs some­
where between 9:30 and
11:()() pm . (I should add th at
this is furthe r complicated
by t he f act that I have come
to enjo y 4(}meter phone
operation. Have you ever
tri ed to work t he General
portion of 40 phone late in
the evening?)



Fig. 2. More appropriate fo r mos t hams - at least those who
use 40 meters- might be this crossed system of inverted
vees. (No ti ce how th is resembles most roo ftop vertical
radial systems.)

- depend ing upon w here
the stat ion is that I'm li sten­
ing to. He co uld go fr om
Q2-3 to Q5 beca use of an
improv ed sig nal -to-noise
rat io.

Short Antennas

M uc h has been written
latel y about sho rt antennas
for the low bands. How­
eve r, you must build enti re­
ly new ant ennas and the
tuni ng ca n be di ffi cu lt . Top
hats are also mo st pecul iar­
looking. I cannot, some­
how, picture my XYL seated
under a top- hat um brell a
(as dep icted in a recent arti­
cle on short ant ennas). In
addition, I am convinced
th at I need ante nna hel p
prima rily for receive.

W hy go through an elab­
orate antenna investment
just to so lve what is basical­
Iy a rece ive pr oblem ? Wh at
can short antennas accom­
plish on receive?W ell , ju dg­
ing by the latest Sony and
Pan aso n ic d o ub le - and
triple-conversion, batt ery­
powered, al lb and portable
receivers - plenty . (I copied
t he Ital ian stat ion m en­
tioned earl ier on a Sony
that my XYL got me fo r
Christmas. But get this: I
rec ei ved them o n th e
Sony's buil t -in o ne-foot
telescop ing antenna w hile
underground in my base­
m ent ham shac k. Th eir
signals we re every bit as
good as t hey we re on my
t ra nsce ive r, w hi c h w as
hooked to a outdoor ham­
band antenna.)

Clearly, rece ivers (in­
cluding transceivers) have
more gain than th ey need
on the low frequencies, so
antenna gain itself is not
necessary. This is not th e
case on V HF or on 10
meters, where beams do
perform a needed service.

W hat this does te ll us,
however, is that sho rt an­
tennas- pe rhaps those that
can be rotated- cou ld be a
pract ical consideratio n on
40 meters. You m ight not
want to transm it on them,
but they cer tainl y might im-

prove the receive situatio n
in the evening.

Here are a few pract ical
considerations:
• W h ile hel ica ll y-wound
eleme nts can "shorten" an­
tenna size on 40, they may
not be necessary if we 're
not planning to load up
w ith rf .
• Element spacing, neces­
sary to ac hieve directivity
and front-to-hack rat io, can­
not be shorte ned. So, what
good are one-foot eleme nts
if we m ust space them 15
feet apa rt?

• If a short ve rtical anten­
na is constructe d, what's
t he adv an tage? We sti l l
have a vertical, w ith no di­
rect iv ity, no f ront-to-b ack
ratio , and no signal-to-noise
improve ment - p robably a
degradat io n.

But, what about a short
d ipole? The more I thought
abo ut this, the more pos­
sibilit ies came to mind .

The Progression

Like tens of t ho usands of
ama teurs today, I use a
multi-ba nd commercial ver­
t ica l. M i n e is a ro o f ­
mounte d Hy-Gain 14AVQ­
WB w hich has the mi nimum
number of radials required
(2 for eac h band) per the
manuf act urer's reco mmen­
dat io ns. O pe rat io na lly, it
ac t u al ly per fo rm s as a
gro und pl ane w hen elevat­
ed in this manner.

O n 40 meters, the rad iat­
ing eleme nt is about one­
eight h of a wavelength; the
rad ials, however, are a full
quarter of a wavelength.

I have experience d ex­
cept ionally good lu ck with
this very simple antenna
system . After much study, I
feel ther e are two reasons
fo r t his:

1) The antenna height is
almost exact ly one qua rter
of a wavelength on 40
me ters.

2) A ll rad ials are elevated
above t he roof .

W ith t hese po ints in
m ind, let' s go back and see
if such a system can solve
our basic probl em .

If a d ipole, even a short
recei ve dipo le (as co n­
t rasted wi th the vert ical),
could pos sibly solve the
4Q-meter QRM problem, a
swi tc ha b le d ipo le arr ay
m ight also affo rd the d irec­
tivity necessary to null out
unw anted signals (see Fig.
1)

Th is idea has it s draw­
backs, however. First, it
woul d mean that I must in­
stall another antenna sys­
tem in the trees. Second, it
wou ld take up a lot of
space, espec ia lly if I we re
to go fu ll size with the
ele m ents, al t hough t hat
might not be necessary.

A va r iatio n of t h is,
tho ugh, would be t he same
princ iple used in an in­
verted-vee fashion (see Fig.
2). Th is might be somewhat
easier to erect, but could
run t he risk -depending
upon apex angles -of
funct ioning as a vertica lly­
po la rized array. Either sys­
tem holds potent ia l, espe­
c ia l ly in sho rt-element con­
fi gur ati ons.

W hat about interact ion
between the di po les? W hat
would happen if we cou ld
select one dipole and
ground al l unused d ipol es?
This concept of grou ndi ng
unused elements is an in­
terest ing one and, as fa r as I
kn ow, has not ye t been fu lly
explo red. It holds some fas-

/
__ COAX fE[ DlINE S,

O"lE FDfI EACH
INYE fl TEO Y
A"ITE"I "IA

STANDARD
- INVERT ED V '5,

SAME
MEAS Ufl EMOH S
AS DI POLES

cinating potent ial in the
areas of patte rn changes,
broadbanding effects, and
general qu ieti ng.

Take another look at Fig.
2. W hat does it resem ble?
Right - the radi al system of
a roof-mounted vertica l.

Not ice how easil y we
have pro gressed to the cen­
t ral idea: W hy not work up
a system that w ill selective ­
ly ac t iva te a port ion of a
radia l system, conve rting it
to d ipole operation while
leav ing the rema ining rad i­
als fu nctioning as is, and
feed this dipole thro ugh a
separate coax ial line for
receive? It woul dn't have to
work exac t ly l ike that, bu t
the central idea seems to'be
we ll wort h exploring.

Results

Let me di sgress a mo­
ment and summarize what
has happened since this
idea fi rst st ruc k. At f irst I
looked far and w ide to find
someone w ho had tried it,
to no ava il. Second, I re­
view ed eve ry antenna art i­
cl e I co uld fi nd published
over t he .last 20 yea rs and
co ul d fi nd nothing on th is
approach . So, ! resigned
myse lf to hav ing to actua lly
construct something and
give it a t ry.

I have conducted a series
of tests on t he air, and the
results are extremely en-
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IN HA IIISi-lA CK

Fig. 3. O verall view (not drawn to scale) o f the QRM Killer system, composed o f the existing
roo ftop verti cal, the adapter boxattac hed to the antenna, a new feedline and lengih of rotor
cable, and the co ntrol bo x at the ham shack . In operatio n, the rad ials/d ipoles are steered
remot el y from the shack . Relays in the adapter unit on the roof select any given radial pa ir,
discon nect them fro m the overall antenna, and re-con figu re them into an act ive-dipole
antenna.

How It Work s ,
While this ma y ndt be the

most ef fective exa mple of
the principle. the unit I co n­
struc te d fu ncti on s q u ite
simply.

Each .rad ial on the vert i­
ca l is d isconnec ted f ro m
the ante nna, and ail in sul a­
tor is in serted as close to
the orig inal t ie point as
possib le.

Next, a sho rt jum pe r wi re
is affixed to the radia l,
w hic h the n is connected to
a relay at the antenna . The
rel ay , u n less act ivate d,
gro unds the radi a l back to
the ante nna . In this fa shion ,
t he vert ica l performs as
usua l un less a rel ay is
turned o n.

Two rad ial s. o ppos ite
each othe r, tie to a single

t he re are sev era l o t he r
benef its to be derived from
thi s con figuration:

1) No "new" an tenna(s)
must be constructed .

2) The switching unit is
not ugly and , thus, no new
neighborhood eyesor e is
created .

3) It is incred ibly easy to
co nst ruc t -

4) It can be expand ed
easily. so tha t add it ional
rad ials/dipo les ca n be add­
ed if desired .

5) It is quite inex pe nsive
to put toget her as all par ts
are readily ava ila ble from
eithe r a junk box. hamfest
flea mar ke ts, ham parts
dealers, or yo ur local Radio
Sha c k o r O ls o n Rad io
outlet.

6) It will work almost as
we ll on other ban ds as on
40 meters.

I hon est ly feel yo u' ll en­
jo y b ui ldi ng so me thi ng
tha t, unt il now. has not
been do ne and is not ye t
co m me rc ia lly .a va ila b le .
This mea ns you' ll be able to
co nf igure the design for
you r ow n part i cu lar re­
quireme nts and be ab le to
complete ly baffle others
who will be wo ndering how
you are sudden ly able to do
so muc h better.

course, as the ve rt ica l con­
t in ues to exc el over OX
haul s.
• If I ca ll CQ and severa l
sta t ions reply, I now find
myself eager and able to
se lect the weakest signa l
respo nde nt fo r the QSO .
I'm finding a whole new
world of DX and QRP peo­
ple ou t there who were
probab ly there all along
- bu t I sim ply co uld n' t
hear them.

Now, I don' t wa nt to mi s­
lead a nyone into th inking
tha t th is system e liminates
all 40-met er evening-hour
diffi culties. It does not. It
does, however, solve more
pro ble ms in this area than
anyt h ing else I've ever seen .

So f ar, everyone I' ve
spo ken with has req uested
(over the air) a deta iled ex­
planatio n of the syste m and
how it work s. I've fo und
that th is is not the bestway
to di sseminat e the informa­
tion. It takes too much time
and reaches to o few peo­
pl e . This a r t ic le wi l l.
ho pef ully, inform a large
eno ugh aud ience and spa rk
other experime nts in this
directi on . Most co nve rsa­
ti ons, o nce I've exp la ined
the sys tem, usuall y e nd
with the other statio n say­
ing. " How simple. I wo nde r
w hy no on e has done it
before ?" I have the sa me
question myself !

Othe r Benefi ts
Asid e from performa nce,

B- WIFlE FlOTOR CA3l E

CONT ROL

'0'

is necessary, even though
severa l radi al s are cut for
othe r fr equencies.
• So far. I have not lost one
QSO! I can co py every­
th ing!
• Noise level is redu ced
co nside rably. For example.
if one exam ines t he ra t io of
M ise levi" to overa ll signa l
stre ngth w hen co mparing
the o ld vertica l with the
new system, the resul t s are
shown in Table 1 .
. It is possible to null
fo re ign broad cast QRM. In
all ca ses, I've been able to
iift th e de si red sta t io n
above the foreign broad­
cast Q RM level.
• In 40% of the cases, my
own signal report goes up
one to tw o 5-un its w hen I
transmit over the rad ia l/d i­
po le. in co ntrast to the
ve rt ica l. Thi s differ e nce
dimini shes with distance. of

, SHORT LE NGT HS
OF AlUM I NUM
ClOT Il E SLl NE CONN ECT
RllIOl.o\LS TO DUC T rcec
ENCLOSURE TER r.llNUS

Jl.bn'i";;:l~R£LAY CIRCUI T fl Y 1'1 AL U"' ;N U'" DUCT r uar

Vertical Percent of New Q New Percent
Call a factor noi se factor of noi se
WB8CHJ 0 4 60 % 0 5 20%
tZA3AVP 0 4 50% 0 5 15%
K2ZTL 03 70 % 05 20%
K3VK 02-3 60·75 % 05 25%
W9UPV 04-5 4().50 %· 05 10%
K9HWIID 0 1 98% 0 5 20%

Table 1.

c:::J SIl.o\O£O E L E lol[ H TS
ARE ADD I TIO NS TO
EKIS TI NG
INSTALL ATION

REGULAR COA K

"o.~

HY-GllI IN 14ll1VQ - W3
OFl OT HEFl VEIH ICllI L
AN TENN A

c o u ra g i n g a n d wo r th
repor ting. In my ham shack
1 now have a rem ote­
co nt ro l un it whic h will
select any given rad ial on
the roof. rem ove it from the
antenna circui t , co nve rt it
to a dip ole. and allow me to
use it as a recei ve antenna .
He re's a sum mary of how it
o pe rates:
• Shrprisinglv, I find I ca n
load the se lected rad ial/d i­
po le o n transmit as we ll.
On ly o ne rad ial/d ipole pre­
sents an sw r cha nge f ro m
t he basic 1:1 of the vert ica l.
and that one o nly prese nts
1 .24:1 .
• The basic un it does solve
the receive pro blem that
has plagued me for years
now. I can pull any signa l
out of the no ise/QRM by
"rotating" the syste m until I
hit the o pt imum an te nna.
• Nb rec eive pr eampli fi er
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TOP OF THE LINE. NUMBER ONE !

IF YOU 'RE THE TYPE OF PERSON THAT WI L L SETTLE FOR NOTHING LESS, WE'VE GOT

WHAT YOU'RE LOOKING FOR - TOP OF TH E LI NE FROM THE TOP LI NES . WE OFFER

MORE THAN JUST THE RIGS - SUPER SERV ICE AFTER THE SALE. CALL US SOON FOR A

QUOTE ON YOUR NEXT RIG.

ORD)1:R TOLL FREE!
. .

800·84S••83
L.:== GJ.S.M.O. 0/ 27

@i 2305 CHERRY ROAD
ROCK HILL, S.C. 29730

"Reader Service-sse page 274

Service Department
Call 803-366-71 58
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exist ing 14 AVQ-WB a nten­
na from a visu al sta nd po int.
The pe rfect so lut io n for th is
wa s found just a round the
corner at t he ne ighborhood
ha rdware store- heat duct­
ing.

What I obta ined wa s just
the ticket and ended up on­
ly costing about two do l­
lars:

1) A sta ndard 6" diam eter
a lum inum d uct tube, a bout
two feet lo ng.

2) A reducin g ve nt cap to
fit the top of the tube,
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thing th a t co uld be read ily
mounted at th e a nte nna
itsel f and as close to the
radial s as possib le in order
to e limina te long lead s tha t
migh t otherwi se a lter reso­
nant frequ en cies. I wa nted
it to be made of a luminum,
eas i ly w e atherproofed ,
easy to get inside of if nec­
essary, a nd capable of ci r­
cu it expan sion late r, if so
desired .

My o nly othe r cons ide ra­
t ion was tha t it shou ld be
ve rt ica l, to co mple me nt the
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Fig. 4. Detai l of the rooftop encl osu re, fashio ned /rom standard small-d iameter aluminum
duct wo rk, avai lab le a t any hardwa re store.

foll ow the a pproach I used ,
at least you ca n be assured
tha t it wo n't cos t yo u ve ry
mu ch fo r parts . (Late r, we ' ll
d iscuss practica l va riations,
incl ud ing o ne t ha t I have
added to my own unit.)

I sugges t tha t the first
item yo u obtain should be
the e nclos ure . (I fa iled to do
this myse lf a nd e nded up
doi ng so me rew iring tha t
o the rwise wou ld not have
been necessary.)

For the prim ary rooft op
e nclosu re, I wa nted so me-

Construction: The Enclosure

Wh ile I ca n now think of
a multitude of othe r a nd
pe rhaps bette r ways to o p­
e ra te thi s syste m, let me
first d isc uss exact ly what I
const ructed . If yo u wish to

relay (I used a 3PDT type) .
When the relay is turne d on,
bo th rad ials a re re moved
from the vertica l antenna
ground circuit an d con­
nect ed, instead , to a se pa­
ra te (new) co ax ia l lin e
feedi ng down to the shac k.
One of the two rad ial s is
con nected th rou gh the re­
lay to the shie ld of the coax,
th e oppos ite radi al to th e
ce nter co nducto r. The ef­
fe ct real ized is a sloping
dipole, with the an gle de­
pendi ng so lely on yo ur ow n
pa rticular rooftop.

I find th at fas c ina ting ef­
fects can be realized by the
in teraction which resul ts
from the fact t hat the ex­
ist ing d e sign le a ves a ll
dea ctivated radi al s st il l
functi oning as radi als. Sim i­
larly, by se lect ive ly remov­
ing the ac tivated radial pair
f rom the syste m w hen using
the ve rtica l in its no rma l
stat e , inte re s t ing th ing s
hap pen to the otherw ise
no rm al omnidirec t ional
ve rt ica l pat tern . It is ent ire­
ly po ss ible, I'm find ing, to
actua lly imp rove transmit
effectiven ess by e liminat­
ing a particular rad ia l pa ir,
de pe ndin g o n where the
other st ation is located .

Ho w d o e s thi s t hin g
wo rk? I' m not completely
sure myself. From an eq uip­
ment sta ndpo int, my sys­
te m uses a standard 8-wire
rotor cab le to interconnect
th e a nte nna-mounted relay
ban k with the remote-con­
trol sw itch er in the base­
ment ham sha ck. There, a
s ing le-po le rotary sw itc h
f ires a t ransfo rm er-reduced
(to 6 V ac) curre nt to th e
d e sired ro o ftop rel a y .
When t he tra nsform e r unit
is switched off, t he e ntire
system shuts down a nd the
ve rt ica l system op erates as
usu al.
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od-bye
RFI

With the compact ATR-6800, you can forget about RFI . . . Add
silent RTTY / CW / SSTVcapability to your station with equipment
that's designed to be ham gear! Unlike plastic-cased home
computers , your ATR-6800 will sit right next to your kilowatt and
ignore it! (And your receiver won't know it 's there eitherl) By
combining everything in one rugged aluminum enclosure, we have
eliminated another source of RFI - all those boxes and assorted
cables . The ATR-6800 is really complete; the AFSK-terminal unit,
keying circuits , video drive , computer . . . everything 's inside for
direct connection and control of your transceiver. To get the full
story, write for our ten page brochure or pick one up at your local
dealer. Microlog Corporation , 4 Professional Drive, Suite 119,'
Gaithersburg, MD 20760. Telephone (301) 948-5307 .

MICROLOG .-51

Innovators in Digital Communications

.» Reader Servi ce-see page 274 73 Magazine . October, 1980 93



Fig. 5. Schematic of the co ntrol box used to activate and
steer the system.

Fig. 6. Schematic of the relay-switching circuit, heart o f the
QRM Killer. This circuit is mounted on a wood strip and in­
serted into the duct-tube enclosure at the antenna.
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The Control Box

This part is so simple that
Iwill go ove r it rather q uick­
ly. I happened to have an
ava ilab le pan el box t hat I'd
used before fo r a d iffe rent
antenn a-switching syst em .

The key e leme nts are;
eA 6 .3-vo lt f ilam e nt
t ransfo rmer (chosen be­
cau se I didn' t w ant to ever
run th e risk of electrocuting
myse lf).

Th ey ma ke a n unu su al
U-bolt hardw are assembly
that is c ircu la rly slotted.
This means t hat the U-bolts,
which come with the as­
sembly, can be tu rned in
o ne d irect io n for clamping
even though the du ct tube
run s in ano ther. Perfect !
(See Fig. 4 aga in for some
idea of what these things
look like .)

Ga ds! I a lmost fo rgot to
te ll yo u how I affi xed the
bottom plastic (with te r­
mina l strips) to the end ca p!
Get out the tin snips and
pr epa re to operate on a
bee r ca n. Cut yourse lf a 1"
x 3" strip for each side of
the d isk. Co nnect the m by
bolt and nut to the disk and
use self-ta pping screws to
connect t hem to the a lu­
minum cap.

It is al so important that
the enclosure be co nd uc­
t ive, for two reaso ns:

' 1 ) Prim ary e lec t r ica l
grou nd to th e ve rtica l an­
te nna will be accomplished
through the u-clarnp to the
grounded vert ical masting
below the radiat ing e le­
ment of the 14AVQ-WB.

2) The ent ire enclosure
func ti ons as a very effec­
tive shield for the c ircuit ry
inside, enab ling rad ial reso­
nance to be ma intained o n
t he a nt e nna it sel f. Thi s
shi eldi ng e ncl o sure also
he lps to minim ize stray­
lead pickup of signa ls.

All I know is that it works
we ll th e way it is, a lt hough
t he m o re ingeni o us among
you may eas i l y d ev ise
another means of elect ri­
ca lly grounding and shield­
ing in a sim pler wav.

of the duc t with a pa ir of
meta l cut te rs in or der to
permit t he open-ended cap
to slip ove r the end .

The temporarily-mount­
ed caps shou ld then be
dri lled through to pe rmit
two sel f-t app ing screws on
e ither side of each cap to
serve as fa steners.

Next , find some p lastic
scrap a round the hou se . I
used a split clea r-plasti c
shoebox.

With a heated so lde ring­
gun eleme nt, " cu t " two
d isks to fit inside th e 4"
diameter caps. The top disk
is simple. The bottom disk
sho uld be formed t he sa me,
exc ept that it sho uld have
two rectan gular holes to
allow for install a tion of two
screw- type outboa rd term i­
nal st rips used later to con­
nect to the rotor cable . I
bought 4-post term ina l
strips at th e lo cal Rad io
Sha ck. Drill ho les to insta ll
the terminal st rips in the
bottom d isk, aff ixing them
wit h sma ll nuts and bo lts .

To connect th e rad ial s to
the system, you' ll find it
usefu l to use two 8-termi na l
st rips mo unted ve rt ica lly
near th e top o r upper center
of th e encl osure on o p­
posite sides of the du ct
tube. These should be posi­
tioned at right an gles, aw ay
fro m the U-c1 amp asse m­
blies. Mo re o n thi s short ly.

Drill a ho le through the
encl osure duct next to each
termi nal-st rip connectio n,
fo r a tota l of 8 holes per
st rip. You' ll ultim ate ly feed
insu la te d w ire s t hro ug h
these holes which will ter ­
min ate a t t he RG-58/U coax
used to connect to internal
re lays.

At this point, the enclo­
sure is almost com plete,
save fo r the co ax co nnec tor
and a means of mounting .

First, dr ill out a ho le in
t he tu be 's lower sect io n
and install an 50-239 con ­
nector.

The mou nt ing method
rea lly had me perplexed un­
til I stu mbl ed onto the so lu­
tion while at Rad io Shack.
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which looks like a round. 4"
louve red lid . This vent cap
slips over the 6" d iam e ter
tube with a 1 V, " to 2" lip.

3) An open-e nded red uc­
ing cap, much like the lou­
vered one, wh ich also ca n
be made to fit over the d uct
t ube. (See Fig. 4 fo r more

'"'"

94 73 Magazine. October, 1980



Fig. 8. Pictorial shows how the encfosure is mounted to the
rooftop an tenna, af ter assemb ly is comp lete and tested.
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Fig. 7. General mechanical
layout of the relay-switch­
ing circuit.
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ing errors. Init ially , I used
in sul ated w ire throughout.
However, because I had to
rewire anyway (because o f
t he errors), i t seemed lik e a
good time to switch over to
RG-58 coax for all the ac­
t ive rf ci rcuits. In retro­
spect, it is probably a good
idea to do this at the outset
to min imize the length of
" free" w ire, carrying ei t her
primary or ground-circu it rf.
If I had n' t done this, I prob­
ably wou ld have had to
shorten the antenna radials
to return th em all to reso­
nance.

Mechan ica l ly, I mounted
eac h relay about one rel ay­
lengt h from each other o n
the long stri p of wood men­
tioned ea rl ier. T his was
more than amp le, and t here
was plenty of room both in­
between and alongside to
run the w ires and coax (see
Fig. 7).

However simp le, it works
very wel l. For clarity, the
schematic (Fig. 6) shows the
radia ls as dipo les. In reali ty ,
t hough, remember t hat
th ey are oppos ite radial
pa irs-the same ones now
on the ve rtica l.

Th e on ly change yo u
must make late r is to insta ll
egg insu la tors at the an ten ­
na to force the rad ials to go
t hrough your relay-sw itch­
ing ci rcuit in order to func­
t ion norm all y .

If you are a ty p ical BTV
or 14AVQ owner, you've
noted by th is t ime that I've
several more relays go ing
here t han you have rad ial
pairs (four are normal , one
eac h for 10, 15, 20, and 40
meters). This allows for fu r­
t her expansion o f the roof­
top system, w hic h we w i l l
d iscuss late r. How ever, you
cou ld simp ly use four re­
lays and do just f ine.

T here is noth ing particu­
larl y tr icky about th is c ir­
cuit, except its obj ect ive
- w hich you may want to
change somewhat to su it
yo u r own needs. Perso nally,
my desire is to have all rad i­
a ls fu nctioning as radia ls at
all t imes, except when I se­
lect a pa ir by activati ng the
co rresponding rel ay .

In the ci rcuit shown, th e
selected pa ir of radi al s is re­
moved from th e ante nna
circuit comp lete ly and con­
nected in d ipo le fas hion to
a second feed li ne going
down to the ham shack .
This " receive" dipole can
then be sw itched in to the
primary tra nsceiver anten­
na feed w henever desired .
Another option, of course,
wou ld be to use the trans­
cei ver re lay to automatical­
ly kick i n an an te nna
changeover rel ay o n re­
ceive t hat wou ld be con­
nected to th e new relay sys­
tem . However, at t he mo­
ment, I en joy the manu al
select operat ion because it
permits me inst an t com­
parison w ith t he ve rtica l
system .

In wi ring the re lay cir­
cu its , I found myself rnak-

• A pi ece of 117-V ac li ne
co rd.
• A si ng le-pole rota ry
switch w ith at least 8
ava i lab le positions.

If you w ish to add a few
refinements (as I did), you' l l
need a minia ture 117-V ac
toggle switch and a pa nel­
m ounted neon lamp.

The circ uit that I used for
the co ntro l box is shown in
Fig. 5. I a lso insta l led an
8-post te rmi nal strip on the
rea r of my contro l box for
easy interconnecti on to the
rotor cab le. For t he com­
m on lead, I used the black
rotor w i re.

Relay Switching Circuit

For my own syste m, th is
was the reall y f un pa rt. I en­
joyed wiring and test ing th e
rel ay system which does t he
ac t ua l co nversion of radia ls
into operating di po les.
Here's w hat I used:

1) Seven 6-volt ac 3PDT
enclosed re lays. You actu­
al ly need on ly two of the
th ree operating ci rc uits, but
t hese rel ays came cheap for
me.

2) Two more 4-post ter­
mi na l strips .

3) Two more beer cans (to
make clam ps to hol d th e
re lays in p lace).

4) Some RG-58/U coax.
5) Some hookup w ire.
6) A plank of wood, as

long as the enclosure, yet
narr ow enough to f it snugly
in sid e the 4" diameter
en closu re caps . This wood
becomes yo ur chass is.

Yo u cou ld probab ly el im­
inate t he beer cans if you
obtain relays whic h cou ld
be fastened down or soc k­
eted . M ine cou ld not be, so
I had to empty t he beer
cans and fab ricate some
ho ld -down strips f rom
them .

For the circuit, refer to
Fig. 6. This is much simpler
t han the o riginal version,
which was designed before
I reali zed the adva ntage of
using t he conducting enclo­
sure -which eliminated a
lot of ground w ir ing.

73 Magazine. October, 1980 95



Fig. 9. This view sho ws how the radials are connected to the
enclosure unit. A simulated wire-wrap technique using
short lengths of aluminum clo thesline does qu ite well.

Mounting the Relay
Assembly in the Enclosure

Before a tte mpting to put
the relay assembly and the
rooftop enclosure together.
you ' ll want to do a few
more things to th e e nclo­
sure. Spe cifica lly, add the
inter connecting wiring as
follows (see Fig. B):

1) Cut 14 length s of
strand ed insula ted w ire,
eac h ab ou t a foot lo ng. This
can be #14, #16, or what­
ever. Strip the ends and
pass t hem throu gh a ll the
8-pos t ter min al holes on the
side of the enclosure except
t he top two -terminal on e
at the top of each strip.

2) Mak e certa in there is
some play between the di­
ameter of the holes you
d rilled and the size of th e
w ire; too t ight a co nd itio n
might lead to an inadver­
tent stripping of th e insu la­
tion and a sho rting-o ut of

WRAP TlGHnr
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VIE It' SHO WS HA LF OF It' ININ 6 ­
ANO THER SET OF RAOfALS ,S
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TO IDE NTICAL TERMINAL STNIP ON
OTH ER Sl OE OF E NCLOSI/R£

t he leads to the enclosu re
ground.

3) Next cut two short
pieces, st rip the ends, and
te rminate each o f these t o
the top sc rew- dow n te r­
mina l post s. Rem ember
that there are two 8-post
term in al st r ips on each side
o f the enclosure . To sum­
m arize:

Terminal · one get s the
sho rt lead . Dri ll a ho le
throu gh t he enclosure near
term in al post o ne on ea ch
strip, insert a se lf-tapping
sc rew , and terminate the
other end of the sho rt ter­
min al #1 lead to ground in
this m an ner.

Term in at e te rm ina ls 2
through 8 on eac h st rip to
th e long l ' wires.

The tota l of 14 wires now
pa ssing through to the in­
side of the e nclosure will
later be te rminated to coax

f ro m th e relay ci rcu its.
4) Next, take the long

coax feed line th at goes into
the relay c ircuit( the rece ive
line) and co nnect it to the
50-239 receptacle connec­
tion points o n the inside of
th e e n c los u re . Al lo w
enough feedl ine so th a t
yo u' ll be ab le to slip in the
en t i re re lay st r ip la t er.
The re will be ample room
inside th e e nclos u re to
hou se any ext ra coax length
tha t may be necessary here.

Now th e relay f ir ing wires
mu st be co nnected to the
termina l st r ips on the un­
derside ca p of th e encl o­
sure. Ag ain, leave ampl e
room for m an eu verin g later
on. These sho uld, of course,
be connec ted in seq uence
to co rresp o nd with the co n­
tr ol -box sw it ching system.

Yo u are now ready to in­
se rt th e re lay strip and its
assoc iated wiring int o th e
enclosure. You' ll want to
slip it through from the bot­
tom .

O nce th is has been ac­
co mplished, pull a ll th e
coax ends from th e rel ays
thro ugh the top of the en­
closure. Do the same with
the insu la ted termi na l-strip
wires. Mat ch them ca reful ­
ly, st rip the coax, and con ­
nect t hem, usin g as sho rt a
length of the insulat ed wire
as you ca n and st ill be ab le
to move the rel ay st r ip in
and out of the enclosure.

For simplic ity's sake, I
use o ne of the outsid e ve rt i­
ca l B-post terminal strips as
" cent er" and the other as
"ground" and I mark th em
tha t way an the ou tside of
the enclosu re. This great ly
eases coax w ir ing at t his
stage .

Eac h term ina l-st r ip-w ire
number (correspo nd ing to a
gi ve n post po in t) is either
so ldered to a coax center or
to a coax-shie ld ground . In
th is manner , for exam ple,
th e " center" terminal str ip
post-2 w ire goes to relay
o ne's coax cente r cond uc­
tor. The shie ld from that
rel ay goes to the "ground"
term ina l str ip post-Z wi re.

This seq uence is repeat ed
until a ll posts a re so te r­
mina ted .

At this point, before
everything is pe rman ent ly
capped off and bolted shut,
it is a good ide a to check
perfor ma nce. If yo u have
done everyt hing correctly,
you sho uld be able to inte r­
co nnect the co nt ro l box to
t he e ncl osu re assembly,
connect a pi ece of in terco n­
nec ting coax from t he
50 -239 connecto r to yo ur
tr an scei ver, and give it a
whirl o n receive.

All this ca n be do ne in
the shack. To check out the
sw itching, li sten for a se­
qu en tial rel ay clack ing as
yo u rota te the cont ro l-box
sw itch through it s various
position s. 50 fa r so good ?

Next , con nect a co up le
. of wires to th e antenna lead
comin g f rom your rooftop
a nte n na . C o n n ec t t he
'ground side to the "ground"
terminal stri p, term inal 2,
and th e ce nter co nd uctor to
the "cent er" te rm ina l st r ip,
ter minal 2 . Acti vate t he
co nt rol box and switch to
th e first re lay. At th is point
it shou ld be q uite obvious
to your receiver th at t his
thin g is work ing. In thi s po- .
sition, yo u shou ld have nor­
mal reception, with next to
noth ing on a ll the other po­
sitio ns.

Repeat this te st on te r­
minals 3 t hrough 8 until you
a re sa t isf ied th a t e ac h
wor ks as it sho uld . You may
hear so me si gna ls very
weakly on the posts not
connected to yo ur ante nna,
but mo st of this picku p
com es from exposed w iri ng .
This will a ll but disappear
after yo u connect th e as­
sem bly to yo ur ante nn a.

If eve rything is o kay, yo u
have a l ittle mo re w ork to
do a t this po int:

1) Pos ition the relay st rip
in sid e the enclosure, center
it ve rtica lly, an d stuff a ll
th e w ir ing inside.

2) Now, insert the plastic
disk into the to p venti lating
cap (to keep t he rain out),
ce nte r the wood st rip, an d
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ST-5000 De modulator $239.00

ST-6000 Demodulator $659.00
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witha HAL
Demodulatot

Pulling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded. "

With high~gain, wide-bandwidth limit­
ers and extremely linear active detector
circuits, both the ST-6000 and ST-5000
Demodulators convert RTTYtones into
strong , readable signals that display
bright and clear.

Tones necessary for transmitting RTTY
are conveniently generated and receive
filters and transmit tones are accurately
set and matched to assure on-the-money
transceive operation.

Both the ST-6000 & ST-5000
offer these features:
Internal Loop Supply e lnternal AFSK
Generator with ON 10 Tone elnternal
Tuning Indicator e Autostart Motor
Control . Line/Local Loop Control . TTY
Machine Compatibility . RS-232 type
DATA Interface . "High" or "Low" Tones
• 120/240,50/60 Hz Power e Normal!
Reverse Switch . 170 and 850 Shift
• Active Discriminator . Metal Cabinets
for RF Shielding.

Special Features of the ST-6000:
Mark-Hold . Antispace • Automatic
threshold Control (ATC) . Decision
Threshold Hysteresis (DTH) . Keyboard
Operated Switch [KOS) . MIL-188 and
CMOS Data Interface e Oscilloscope
Tuning Indicator . Crystal Controll ed
AFSK Tones . Act ive Input
Bandpass Filter . Pre-Limiter AGC
• Three Shifts (170 - 425 - 850)

Write or give us a call. We'll be glad to sendyou our new RTTY catalog.

Em] fiAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801 For our European customers, contact: Richter &Co. 03000
217.367-7373 Hannover 1 ' I.E.C. lnterelco. 68 16 Btssone/t.uqano e Radio

Shack Ltd" London NW6 3AY • Erik Tcrpdahl Telecom, OK3660
Stenlose Denmark
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Fig. 10. This view shows the roo ft op system with two vees
added by the au tho r. While these are east and west of each
other at m y Q TH, the vee co nfiguration not only fi ts the
roo f bu t also concent rates the' beam in the desired direc­
tion.

slide the cap over the rel ay
wood strip and then on
down over the 'duct wo rk.
Now, using se l f -t app ing
screws, secure the to p cap
to the main enclosure.

3) Follow pretty much
the same pro cedure for t he
bottom c ap assem b ly .
M ake cert ain the wood in­
serts into the smaller diam­
eter of the cap.

4) Once the bottom cap
is secured, dr il l and use
woodsc rew s t hrough t he
sides of the enclosure into
the edges of the wood at
one or two places. This w i ll
rel ieve th e duty of the caps
(which sho uld be for posi­
tioning and centering only)
a nd give more support to
the wooden rel ay st rip.

Wh e n you a re a l l
throu gh, t he ent i re uni t
should be able to be jarred
wi thout ratt l ing. As a safety
precaution ''at this point,
repeat the test ing proce­
dure conducted earlier, fun­
nin g th e circu it th rou gh
po sts 2 through 8 to verify
t hat everything is st ill okay.

Rooftop Insta llation

Befor e the unit is in­
stall ed, you' ll w ant to elec­
tr ically d isconnect all the
radia ls from the antenna it­
self .

Dependin g on how many
radi als you ' re using, yo u' ll
need a number of egg insu­
lator s. Cut the rad ia ls a few
inches out f rom where t hey
are terminated to the ante n­
na. You'll need this ext ra
lead leng th (I left Ml inches)
to secure the egg insulator
at the antenna. Do this all
around the antenna.

If yo ur radi al s also serve
as guy s, you ' l l wa nt to re­
connect the radi al ends to
theinsulators as you go - to
preve nt your antenna fro m
crashing down on the roof­
top. In some cases, yo u m ay
have to readju st th e end
length s so that th ey wi ll
f ree enough extra radi al
lead at the insulator to
wrap around suf f icient ly to
ensure a secure te rmination
(see Fig, 9).

Im portant: If you have
fo ll ow ed these instruct ions
fai r ly w e l l , t he rad i a l
lengths, even though they
are now shorte ned a mite
because of the new insu la­
tors , w ill sti ll resonate well
at th e ope rat ing ' f requen­
cies for which they are in­
tended after install ati on ' is
compl ete. This is because
of the interna l w iring from
th e two 8-post term ina l
st rips to the coax . The rest
of the needed length wi II be
accompl ished later.

On ce the radi als have
been insulated off and re­
secured, it is time to mount
the uni t. As indicated earl i­
er, it moun ts vert ical ly , but
note t hat th e U-clam p as­
sembly mount causes a me­
chanical standoff conditi on
to exist , so that the duct
tu be parall els t he antenna
mast abo ut tw o inch es
away.

The tw o U-c1amps are all
that is required to co nnect
the uni t to the antenna
mast. Position the un it as
high as possib le under the
antenna, so "that the ter­
minal st rips w ill be immedi­
ate ly underneath the rad i­
als. Thi s w i ll allow your
connections to the radi als
to be reasonab ly short.

Now, for connec tio n of
th e rad ials to the un it. I
found t ha t a l u m i nu m
clothesl ine is perfect fo r
this job (see Fig. 9). I re­
moved the screw from post
2 of th e term inal st rip, bent
the end of a sho rt len gth of
clothesli ne aro und it , and
then screwed it back down
into th e term inal post.

Th e f ree end of th e
clotheslin e is now tig ht ly
wr apped around a c1eijn~d

sect ion of radial. If yo u use
a couple of pa irs of p l iers
when doing t his, you'l l have
a neat, wire-wrap effect.
Now f ind the opposite radi­
al and connect t hat to ter­
minal post 2 of the opposite
terminal strip. D o this in
rota t io n all the way aro und
the antenna unt il all rad ials
are conn ect ed.

On ce this is don e, yo ur

•

install ati on is complete. All
you need do now is install a
length of RG-58/U (or RG­
8/U, or whatever) to the
50 -239 on th e encl osure
and wi re up you r rotor
cab le co rrec tly to the bot ­
tom of the uni t . You may
wan t to tape these connec­
tions or otherw ise seal them
fr om the weather.

Return now to t he shack
and give her a try ! You r swr
should be the same as it
wa s or ig inally, before the
new system was install ed.

Mod ificat io ns

As was noted, I provided
for more relays than I had
original rad ials.

. How I took advantage of
thi s is show n in Fig: 10 . I set
uptwo new ve e antennas
on the roof, each f iring in an
o p po si te d i rec t io n, a l ­
th ough both are basicall y
capturing east-west signals
because of t he layout of my
part icul ar 'roof . '

For these vees to be opt i­
mum, they need to be ele­
vated from t he roof some­
wh at. TV-ty pe standoff in­
sulators are ideal for this

COA X TO
CR "l ~ l lLER

pur pose.
To feed t hese vees, I use

RG-58/U and term inate it to
. the un it at the 8-post ter­
minal strips.

Other modi f icat ions are
p o ssi bl e whi ch m i ght .
markedl y improve the ease
wi th which th is system op­
erates. O ne wo uld be'a sys­
tem whic h wo u ld 'use the
transceiver relay to auto­
mati call y trigger a T-R re­
la y . A nother possib ility
would be to add a c'ircuit at
bo th the box and the relay
strip to sw itch in the pri­
mary 'coax at the a ntenna,
thus el im inat ing al l need
for a separate receive feed­
line to the ham shack. I
wou ld guess th at many of
you may elec t to go this
route. If you wou ld l ike to
do this, simply w ire up one
of the relays provid ed to
permi t this to happen and
see that it rem ains activat­
ed no matter wh ich 'of the
other relays is selec ted for
receive.

A no t he r modif ication
that some may wish to ex­
periment w ith wou ld be to
change th e basic ' w iring
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• Solid State
• 240 watts DC SSB/CW
• 160-10 meters, WWV ::

, } (2 auxiliqry band positions are .;
c a'Vailat;>le for tuture expansion) '" -

> '-, ~ ~_RF Speech Processor'-- ~;,,',

__. -~ • .sse, CW, AM, FSK .; - .t:
•it ·i Built-in SWR Meter .. , c,.

t 'f1 -e ' ,' :"",><,~~ , " ,. ," ' ,<;'
• • Excellentpynamlc Ran{l! CCf "

.• · ·Audio PeaIc7J1i6tCh Filter '.C:
• Variable Bandwidth .•
• EiilI Lme of Accessories.

(Receiver Section) FT-107 TRANSCEIVER SPECIFICATIONS (Transmitter Section)

Sensitivity: 0.25 uV for 10dB SIN, GW/SSB , FSK Power Input : 240W DC (SSB/CW) BOW DC (AM/FSK)
1.0 uV for 10dB S IN, AM Opposite Sideband Suppression: Better than 50dB

Image Rejection: 60dB except 10 meters (50dB) Spurious Radiation: - 50dB.
IF Rejection : 70dB Transmitter Bandwidth 350-2700 hz (- 6dB)
Selectivity : SSB 2.4 kHz at - 6dB, 4.0 kHz at - 60dB. Transmitter: 3rd IMD - 31dB neg feedback 6dB

· CW 0.6 kHz at - 6dB, 1.2 kHz at - 60dB. Transmitter Stability: 300 hz after 10 min. warmup
· AM 6 kHz at - 6dB, 12 kHz at -60dB less than 100 hzafter 30min.

Variable IF Bandwidth Antenna Input Impedance: 50 ohms
20dB RF Attenuator Microphone Impedance: 500 ohms
Peak/Notch Audio Filter Power Required: 13,5V DC at 20 amps
Audio Output: 3 watts (4-16 ohms) ·· 100 / 110 / 117/200 /220 /234V AC at 650 VA
Accessories : FV- l07 VFO (standard not synthesized) "FP-, 07 or FP-l 07E Optional

FTV-107 VHF (UHF Transverter)
FC-107 Antenna Tuner
SP-107 Match ing Speaker
FP-107 AC Power Supply

*CW/ AM Filters Optional
Price And Specifications Subject To
Change Without Notice Or Obl igation YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007

YAESU ELECTRONICS Eastem Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246



REAR VIE W OF OP TIO N AL REC EIVE TU NER

Fig. 12. Schematic of optional receive tuner.

OlJAL SEe T IOr. VA R I AP L E,
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Measuring Result s

If you are at al l li ke me,
you like to t ry to work out

lected . However, th is ad­
ju stment is very small. And,
if I d idn't have th e separate
receive tuner in the-circuit,
thi s adjustment mi ght not
be necessary at al l. The ad­
justment is req uired be­
cause the receive tuner,
when feeding in t he way it
does to the transceiver, pro­
du ces a di ffere nt im ped­
ance fro m that which the
main tuner is acc ustomed
to seeing. So, when trans­
mitting ov er a radial/dipol e,
I wil l either peak th e main
tuner (hard ly ever) or the re­
ceive tun er (more often
th an no t). Depending upon
ju st how yo u have yo ur par­
ti cu lar system inter con­
nected and switched, yo u
m ight fi nd the reverse to be
true fo r you.

But transmittin g over this
system can be fun and even
sta rt l ing fo r others whom
yo u tal k to during a demon­
strat ion. The reason is sim­
ple: W hen you use this ar­
rangem ent on receiv e, no
one but yo u apprec iates
how well it works. When
you get into an on-the-air
demonstr ation of th e sys­
tem 's rotational qualities,
how ever, it wi ll produce a
dramat ic effec t at t he other
end if you are t ransm itting
on it.

I f ind it fun. However, it
is exasperat ing to try to ex­
plain t his t hing over t he air
to someone who is not ba­
sically an ante nna buff . For
exam ple, to begin w ith. it is
necessary for th e other guy
in the Q 50 to be ab le to
reali ze th at a rooftop ver ti ­
ca l is not a "vertical" at all,
but functions, instead, as a
ground plane. Surpri singly,
very few peopl e th ink of
th ei r ant enna s that w ay. (If
you want to test this out
yourself , l isten to people
d escri b e t he i r H y-G a in
14AVQs on th e air. I have
yet to find one who ref ers to
a 14AVQ as a gro und-p lane
type.)

na gain, I wou ld suggest
constru ction of a simple re­
ce ive tun er. Figs. 11 and 12
show how I did it. The rea­
son th at Fig. 11 is included
is to show that it is po ssib le
to use a low-power tuner in
th e circuit all th e time and
stil l be ab le to t ran smit. The
T-connector is the secret.

The tuner is constructed
of handy ju nk-box com po­
nent s, similar to any tuner
you have ever seen in art i­
cl es or handbooks. In my
case, the tu ner is qu ite
broadbanded at 40 me ters
and peaks all the rad ials!
di pol es equa lly.

Your receive S-meter wi ll
be your gui de here. W ith
thetuner in the circuit at
the hani shack, you can sim­
ply tune for maximum sig­
nal strength over the va ri­
ou s rad ial s/dipoles unti l the
signal levels equa l w ha t
yo u are getting on t he regu­
lar main vertica l antenna.
O nce this has been set, you
can pretty much forget i t.

Now you have a system
that w i ll be t ru ly amazing
to de mo nstrate to you r ham
fri ends. It is parti cul arl y in­
trigui ng because the QRM
can be tuned ou t, ye t the
basic gain of the system re­
mains the same.

Transmitting

I have had extr aordinar i­
ly good lu ck in also be ing
able to tr ansmit over th is
system. A s di scussed earl i­
er, there are certain times
when a selected radia l pair
wi ll o u t -p e r f o r rn th e
gro und-plan e effect of th e
basic verti ca l ante nna ­
substantially.

I should, however, de­
scribe my station. Thi s is
because I normall y do have
a 3~kW tuner in the ci rcu it
at all times. The rig consists
of a Kenwood T5-520 into a
H eat hk i t 5B-22 0 lin ear ,
whi ch, inc identall y, I don't
find myself using as mu ch
as I used to.

O n transmi t, it is neces­
sary to read just the tuner on
some radi als/dip oles , de­
pendi ng o n which are se-

al l. In fact, as ind icated ear­
lier, it is interesting to see
what it do es do to the an­
tenna pattern. At no time
does an sw r problem pre­
sent itself .

A Receive Tuner for Purists

I fu ll y reali ze that there
are many among you who
wo n't wa nt to see a sudden
drop in ante nna gain occur
w hen sw itching over to th e
new system . Ac tual ly, if Q
factor on receive (cl arity) is
the m a in object ive , it
shou ld hard ly matter. But it
is certa inly tr ue t hat th e
1G-meter rad ial/d ipol e pair ,
for exam ple , w il l not pro'
duce th e gai n that the nor­
mal vert ic al antenna wi ll.

So, for th ose w ho woul d
li ke to fr eely switc h, or
rotate, the ir system with no
signif icant change in anten-

~ . DI.. ...ETE R COIL ,
TURNS SPACE tl 6 PER
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rJri nc ip le I have applied ­
that is, that al l rad ials not
used as dipoles remain in
th e circuit as ope rating ra­
di al s. It may be in te rest ing
to'some to remove (electri­
ca lly) the rad ial s immedi ­
ately adj acent to each of
th e opposit e act iva te d radi ­
als (now one di po le) so th at
the d ipol e would not be
" look ing" at closely adja­
cent grounded elements. I
chose not to go th is route
because I d id n' t want to
remove more radials than I
was using on receive.

However, if an antenna
T·R system is automated,
then it wou ld be ent irely
possible to extend this ex­
pe r ime nt at io n co nsider­
ab ly . As it is right now, the
removal of a single radial/
dipole does not hi nder no r­
mal antenna operat ion at

Fig. 11. This sho ws ho w the optional recei ve tuner is wired
into the circuit to aflow for au toma ted transceiv e. Wh en
con figured in th is ma nner, the tuner optimizes selected ra­
dia/ld ipo le performance at receive frequency, but does no t
directly couple transmit r f. This allows you to use common
receiver-t ype junk-box co mponents for the tuner instead of
having to worr y about the power-handl ing capacities o f in­
d ividual components.
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Fig. 13. Layout of a double QRM Killer arra y, show ing how parasitic co upl ing co uld be
ac hieved, if desired, for added 2-e /ement directivity . See text for details.

HE A VY LI N E S ( FO R EMPHAS I S) .S HOW HOW S E LE CTED
RA DIA L - DIPOLE PA IRS F UNCT ION TO GE TH E R AS PARAS I T I C
INVE RTE D V', (BEAM )

WIT H PROP E R CIR CUI T RY. T H E S E CA N BE S WI TCHED.
FOR REF L E CTOR / DR IV EN E LE ME NT P E R FOR M AN CE

som e system for measuring
results. Well , I'm still in the
process of doing that with
this array:
• First, I check for im­
proved receive Q-factor.
My system (shown in Table
1) is a simple listing of ex­
isting Q-factor and existing
noi se level expressed as a
percentage. I " ro tate" my
system, find the optimum
position, and record the
findings. Once a pattern has
been establ ished , yo u
should be able to find the
" right" radial /dipole fast.
• Next, I check the antenna
pattern . This is a bit more
diffi cult because there are
several patterns to deal
w ith here. However, a sim­
ple method is to begin with
the " nu l l ing" out of identi­
fied foreign broadcast sig­
nals .

As for me , I'm still work­
ing on the pattern situation
and don't kno w if I'll ever
really get it all figured out.
The most intriguing situa­
tion , at lea st to me, is the
primary-antenna pattern
change which somet imes
occurs as a parti cular radi­
al/dipol e is removed from
the circuit. Often , it pro­
du ces sta rt l ing results t o
just l isten on the main ver­
tical antenna and th en ro­
tate through the radi als/
dipol es.

Conclusions

While thi s de sign un­
doubtedl y will be refin ed
and improved upon by
many over the years ahead ,
I have formed a few prelim ­
inary conclusions based on
my own results to da te:

1) It wor ks better on 40
meters than on just about
any other band . On 20, it is
gangbusters on receive, but
does not perform as wel l on
transmit as w ou ld a ro tat­
able yagi or qu ad .

2) It proves (t hro ugh ac­
tive use of radial e leme nts
not cu t for 40) that short
antenn as are very effect ive
on receive, w it h nothing
needed (as far as loading
co ils, etc.) to make them
work well.

SE T SO AS TO
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3) The system should
wo rk w ell f or anyone now
using a roof-mounted ve rt i­
cal (ground-plane) antenna.

4) Signal-to-noise ratio is
dramatically impro ved ,
particularly if the noise is
QRM-generated .

5) A degree of directi vity
is achieved , directi vi t y
which can be beamed in a
parti cular direction by
rotating the system remote­
ly

One Final Thought

Though I have not ye t
tried this, it seems ent irely
possible th at parasitic ele­
ment performance -and,
hence, even greater direc­
tivity- could readil y be ob­
tain ed by adding another
vertical array.

I plan to do this in the
near future. What I w ill in­
sta ll is another Hy-Gain
14AVQ esse ntia lly for phas­
ing purposes.

However, for simpl ici ty's
sa ke, one co u Id forego
phasing and simply place
the two arrays about 15 fee t
apart for 40 meters (if this is
th e desired band for this ef­
fort).

A se co nd array cou Id be
w ired into the same control
box so that, as rad ia l/d ipo le
" A" is activated from an­
tenna #1, the same thing
happens at antenna #2 .

That is, the corresponding
radial/dipole "A" on anten­
na #2 is also activated by re­
moving it from antenna
gro und and putting it into a
parasitic rel ationship w ith
th at on antenna #1. The
next logical ste p would be
to w ork up a system for
lengthening e it he r of the
two radials/dipoles on co m­
mand from the ham shac k.
Doing so would enable yo u
to reali ze pattern reversibil­
ity, as on e radial /dipole
functions as the driven ele­
ment while the other func­
tion s as a reflector. This
would make fo r a most in­
teresting st udy. And the
very [east that could hap­
pen (which would be noth­
ing) would st ill leave you
w it h an omnidirection al
overall syste m gain of 3 dB,
as the two verti cals are
driven tog ether (less fading
wo uld be noticeabl e, also).

If o ne we re to add ph as­
ing to the system , spacing
at 40 meters sho uld prob­
abl y be about 17 fee t be­
tween t he two antennas (1 /8
wave lengt h) (Fig. 13). If you
went out to the full 40-me­
ter % -w ave spac ing (34
feet) , yo u might be too far
out to realize any desired
parasitic interaction . How­
eve r, with a correct ph asing
system and corresponding
delay-line switch box at the

•

ham shack, yo u sho uld be
able to pick up 10 dB or so
when flipping between end­
fire and broadside posi ­
tions. Then, when firing up
the parallel ed systems dis­
cu ssed in this article, co n­
side ra ble additional direc­
t iv ity and front-to-ba ck
rati o might be achieved
through the reversal of th e
driven element and reflec­
tor and relay-controll ed
" ro ta t io n" of the radial/di­
pol e element. (This assumes
tha t the phasing system
wo uld also be flipped into
the acti vated radial /dipol e
c ircuit as wel l.)

If everything worked out,
yo u co u ld easil y end up
with the same effect (and
ma yb e better ) that yo u
wo uld realize with a full­
size rotatable 2-element
40-meter beam. Plus, yo u'd
have the ad vantage of be­
ing able to switch polariza­
tion to take advantage of
OX.

Well , regardless of what
yo u end up doing with this
thing, I'll continue tinkering
and will report results of
o ther de signs a s the y
evolve. Meantime, if you
are troubled with 40-meter
QRM and are thinking of
giving it all up for 2 meters,
do give this system a try.
You'll be pleasantly sur­
prised .•
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You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

1275 N. GROVE ST.
ANAHEIM. CALIF. 92806 (714) 630·4541

III I.~

1'::1"
~~4 ""ATTENTION MOBILE HAMS

IS METER MOB ILE TRANSCEIVER
CW a USB

N CG ISSB

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NO ISE BLANKER - RF GAIN- CW SWITCH­
SQUELCH- MIC GAIN -DIGITAL FREQUEN CY
DISPLAY- HI/LO POWER SWITCH- 13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND

See your deal er for a demonstration.

DEALER INQUIRY INVITED.

NEW 438\0 450 MHz
PLL mobile
Memory-Scan

::It

STOP RF
SPILLOVEI

I

CALL TODAY

KENNEDY
ASSOCIATES

2618 RIGSBY AVE.
SAN ANTONIO, TX 78222

(512) 333-6110

AEABr ings you the
Breakthrough!

The antenna with a big difference...
the five band trap vertical
Hustler 5-BTV™
The 5-BTV is made heavier for better performance and
Quality. Heavier traps assure accurate and permanent
trap resonance . Sol id one-i nch fib erglass trap forms g ive
opt imum elec t rical and mechanical stability .
One setti ng provides total band coverage from 40 through
10 meters. SWR is 1.6 or better at the band edges.
The 5-BTV is top loaded at 80 met ers (tuneable to 75 meters).
This means grea ter bandwidth and lower ang le of radi ation .
Easy to assemble and install, the 5-BTV
features 1W' high streng th aluminum
construct ion. And an extra-heavy
bracket with low loss-high strength
insulators. Feed with any length
50 ohm coax .
For the big difference in performance,
it's the Hustl er 5-BTV antenna.

Clearly the cho ice o f those
w ho know qu ality.

,/ 305

32 75 Nort h e.Ave. , Kissimmee , Florida 32 741
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DEALERS
Amateur Radio Center
1117-19 West 36th 8t.
Baltimore, MD 21211
301-889-5214

Coles Communication Center
3907 Fredricksburg Rd.
San Antonio, TX 7820 1
512-734-4613

Hamtronics
4003 Brownsville Rd.
Trevose , PA 19047
215-34 7· 1400

Power Communications Corp.
60 12 North 27th Ave.
Phoenix, AZ. 85017
602-242-8990

RSE Ham Shack
1207 W. 14 Mile Rd.
Clawson, MI 48017
313-435-5660

Tedco , Inc.
437 South Babcock St.
Melbourne , FL 3290 1
305-727-2311
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Patrick M cGuire W BSHGR
102 Dunca n Circle
Lafayette LA 70503

PC Boards-
A Photographic Method

- it's easy when you take it step by step

Table 1. Equip ment and materials fo r original layout.

Direct-Resist Versus
Photograph ic Metho ds

In t he so-call ed d irect-

materi a ls. T his co ating
duplicates t he conduct or
pattern and so lde r pad
layout for the actua l com­
ponents. Therefore, when
immersed in an acid bath,
the copper is removed
wh ere not protected by this
coat i ng. Fo ll owing ac id
etching, only the desired
copper patt ern remains on
the board. Holes are t hen
dril led for t he compo nent
leads, and away you go.

The two methods differ
only in the manner in which
this acid-resistant coating is
put on the board. Let' s com­
pare t hem.

M o d e r n e l e ct ro n i c
eq ui pm ent , be i t

digit al or analog , is depen­
dent upon prin ted cir cu it ry
for cost effectiveness, re­
producibi l ity, and ease of
assembly . The hom e-brew
enthusiast will sooner or
later consider acquiring the
equipment, materials, and
skill s to prod uce his or her
own boar ds. If you've never
t ried it, be prepared fo r a
pleasant surprise. Very l ittl e
inve stm ent o f t ime or
money is requir ed for quali­
ty results.

There are two general
methods of PC board con­
struction. Both result in a
hard, acid -resistant coa t ing
on copper-cl ad boa rd made
fro m any one of several

Description
a) Thin lead drawing pencil (Pentel or
equivalent)
b) Plastic circle template
c) Two 30° x 60° plastic triangles
d) Plastic engineer's scale
e) 1O-by-10-to-the-inch grid paper
f) Draft ing or masking tape
g) Drawing board (optional)
h) T-square (optional)

Source
Off ice Supp ly

Office Supply
Office Supply
Office Supply
Off ice Supp ly
Off ice Supply
Office Supply
Off ice Supply

resist meth od often used by
beg inn ers and old hands
al ike, the coat ing pattern is
hand-drawn di rectl y on the
copper surface. First, a pen­
ci l d rawing is made of the
layout so t hat any mistakes
hopef u ll y w i ll be mad e
there and easily corrected.
Next, either before or after
d r i l l ing t he c o m po nent
hol es, t he layou t is drawn
on th e board. Th is usuall y is
don e with blac k lacqu er
dis pensed by a felt-t ip pen
and/o r a small brush.

T his procedu re wo rks
and works we l l. It does,
ho w e ve r, su f fe r f ro m
seve ral drawbacks:

• The met hod is ineff icient
when more than one copy
of t he board is to be made.
• Altering the layout once
it is drawn on the board is
dif f icul t and messy.
• Tracing from publi shed
layouts can sti ll result in er­
rors since a direct overlay
cannot be used.
• Th e f i n ishe d pr o d uc t
may unavoidably turn out
sloppy looki ng. Thi s im­
pedes t ro ub leshoo t ing if

nothing else.
e Intricat e patterns with
cl ose-spaced co ndu ctors
and components are dif­
fi cul t to implement.

Pho tographic procedures
c u re a l l t he a b o v e­
ment ioned i ll s. And yo u
may be surprised at th e low
cost and skill level required
to get st ar t ed i n t h is
meth od.

The Five Steps o f Photo PC
Board Construction

Photograph ic methods
break dow n into five steps:

• Design th e component
and conductor path layout
in pencil if a pub li shed pat­
te rn is not avail able.
• Reproduce thi s layou t as
"positive artwork."
• Photographica ll y reverse
the positi ve to mak e a
negat ive.
e Exp o se a sen si ti ze d
copper-cl ad board, using
the negative as an exposure
mask. Then develop the
sensit ized surface .
.Etch t he d ev el oped
board in an acid bath , then
dri l l t he lead hol es.
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Ie 2. Equipm ent and materials for posit ive artwork.

and other ma t erial s re­
qu ired, refer to Tabl e 2.

The RapidographTM pen
l ist ed is a must unless yo u
think all your pattern s can
be reproduced using only
t he st ic k-on transfers. In­
v ar ia b ly, how ev er, there
w i l l be a few st range shapes
w hich wi l l requ ire t he pen .
W ith it, prec ise ink ed lines
and c ircles can be drawn.
As a further benef it, you
w i ll save a good bi t of
m oney by using the pen in­
stead of the st ick-ens for all
but the most exac ting w or k.
In any case, ju st any draft­
ing ink won' t do . It mu st be
ve ry dense to bl ock li ght
d ur i n g th e rev er sal ex­
posure process t o be de­
scribe d . The two ink s li sted
in Tab le 2 are sat isfactory.

The st ick-on pattern s, on
t he o th er hand , are a
pl easure to use and are a
must f o r integr ated c ircu it
patterns, card edge connec­
tors, and th e like w here
precis e dimensions are re­
qui red . A lso, t he use of tape
fo r co nd uctor paths is ac­
tual ly quick er t han drawing
w ith th e pen once you get
t he hang of it. W hat I do is
pl ace th e end of the tape at
on e end of a condu ctor ru n,
lay it out, th en at th e other
end press down w ith the
X-ac to'" knife blade w hile
sim ultaneously pulling up
on the rest of t he roll. This
cuts th e ta pe off cl eanly
and quickl y. You may come
up w it h a better technique
yo urself . \

To pro ceed , lay th e
t ra nsparent base over you r
penc il layout or published

Kepro or
Bishop Graphics
Kepro or ­
Bishop Graphics

Offi ce Supply
Office Supply
Office Supply

Office Supply

Source
Office Supply

.Iii Descript ion
a) Te.• 1draftin g pen (Hapido­
graph or equivalent)
b) Ink for pen (Pelikan" #17 black, or
t oroyt v Lette ring Ink #58-0005 or
equivalent)
c) Smal l plast ic French curve
d) Sharp knife (X-acto or equivalent)
e) Transparent plast ic sheets
(mylar or equivalent)
f) Assortment of conductor path

. tape of various widths
g) Assortment of adhesive-backed
componen t pad patterns

reall y compl icate d, re­
iring many jumpers, con­

side r th e use of a double­
sided board . A l t h o u gh
plated-through holes usual ­
ly found on commercial
p roducts are next t o im­
possible to implement at
home, you can use eyele ts
in stead . Sometimes most of
th e pr oblem ma y be sol ved
by just moving on e set of
co nduc to rs (such as th e ad­
dress bus o n a co m puter
board ) to th e seco nd side of
the board . If onl y a few con­
nections m ust be made to
th e bu s, you ca n jum p from
one side to the ot her w ith
w ire throu gh hol es.

These littl e hin ts could
go on forever. The best
thing to do is di ve in and
design a fe w boar ds yo ur­
self. Most of the knacks to
i t w i l l becom e ev ide nt
quickly .

Finish your layout and
chec k it caref ul ly against
th e schemat ic. If sat isf ied,
you can go on t o make th e
positi ve artwo rk.

Making the Positive
Artwork

H aving made a pencil
layout th at sat isf ies th e cir­
cu it schematic, it must be
duplicate d in a f orm suit­
abl e f or pho tographic
reversa l. Th e base materi al
for th is drawing mu st be a
clear or ve ry translu cent
m ate r ia l such as mylar™ .

T he layout is draw n using
a good dense ink , precut
opaque bl ack pad pattern s
and t ap e, or a com bi na t io n
of t he two. For a complete
list of d raw ing equipme nt

mind 's eye. Having done
thi s, draw th e co mpo nent
pad locatio ns o n y o u r
layout and begin adding th e
interconnecting conductor
paths. The whole proc ess is
a little like work ing a pu z­
zle, and th ere is nothing
w ro ng w it h seve ra l f al se
starts. It's reall y a matter of
using your own ingenu ity,.t
bu t her e are some useful ;'
hints that co me to mind:

1, Boar d appearance an
trouble shooting are e
hanced if com ponent pac
ages and co nduc tor path
are placed parall el to the
board edges insofa r as
possible.

2. Choose a standard
lead spac ing fo r sim il ar
components. For example, I
use 1;2 inch for 1;2-Watt
resi stors. St ic k to this spac­
ing excep t in spe ci a l ca ses
and board appearance w il l
be better.

3. Don' t be af raid to use
jumper s- several , if neces­
sary. O n th e ot her hand ,
don't g ive up t oo eas ily in
you r pu zzle-workin g e f­
f o rt s. Tak e note of the
f act that a component such
as a resi stor or ca pacitor
w hic h w ill be in ser ies w ith
a line apparent ly needing a
jumper can it self be t he
jumper.

4. Rem ember th at in
som e cases the pin connec­
tions on di gital ICs and
multiple-unit op amps, as
shown in published sche­
m atics, are not a lways the
only way to implement t he
c i rc u it . For exam p le, a
16-pin hex inverter IC co n­
ta ins six id enti cal and in­
dependen t units. It ma y be
hel pful to ju ggle which in­
ve rt er is go ing to serve
w hic h inpu t to simplify
yo ur layout.

5. Tak e spec ia l car e when
looking up the pi no uts for
ICs to no te w het her you are
looking at a diagram from
th e bottom or top of t he IC
W hat is need ed, of co urse,
is the bottom v iew, since
you are drawing th e foil
side of the board.

6. If your layout begin s to

The f irst and last steps
are essenti all y the sa me as
in the dir ect-resist method.
In between w il l be the cr ux
of our interest. Here is a
dis cussion of th ese steps
and th e m aterials and
equipment -mostl y home
br ew-required to perform
th em. Stay w ith me; it reall y
is simple.

Preparing the Layout

Unless a publ ished board
pattern is ava ilab le for your
proj ect, one w ill have to be
designed . A li st of equip­
ment and mat erial s for this
purpose is given in Table 1.
The utility of most items
lis ted should b e se lf­
evident, but a few co m­
ments are in ord er.

The 10-by-l0-to-th e-inch
grid paper is an especiall y
good choice for th e draw­
ing . Ma ny c o m p o ne n t
leads, those of integrated
circuits in par ti cul ar, are on
.1-inc h cente rs or mul tipl es
th ereof. So, this paper lets
you d ispe nse wi th a lot of
actual measurem en ts.

Also, w hi le a plain w ood­
en penc il is fine for yo ur
dra wing if kept sharp, th e
Pentel I thin lead dra wing
pen cil is a pl easure to use.
It di spen ses .S-m m lead,
al lowing ve ry neat an d
pr e ci se draw ings to be
made.

To begin your layout, it is
helpful to have the pinout
description for all ICs and
transistors ready at hand .
A n y non-standard -si z ed
other components suc h as
electrol ytic c a p ac it or s
should al so be available.
Then the proper lead spac­
ing and so forth can be
all owe d for.

To proceed , define th e
overall board dimensions.
If possibl e, make these such
that you don't waste a lot of
an available piece of board
material. Define tentat ive
board edges on the grid
paper. They can be en­
larged or cut down later if
necessary . Then st udy th e
schematic a nd form a gen­
eral layout plan in your
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Table 4. Films and developing chem icals.

Table 3. Equipment and materials for making negatives.

use. The on ly real pu rpose
for th is gadget is to sand­
w ich the po sit ive artwork
ti ghtl y against the negati ve
fi lm du ring expos ure . Th is
resu lts in a reversal pattern
that is sharp, clear, and of
the same d im ensions as the
positive. You ma y want to
get th e two sheets of gl ass
to start with and use th em
later to bui ld the fr ame. Use
clamps of some sort in th e
interim to secure the pieces
together.

The Exposure Box

For rep roduc ible ex­
pos ure intensity and time,
som et hing l ike the bo x
show n in Fig . 2 should be
bu i lt. It is not mu ch more
th an a box w ith a window of
sandblasted glass in the top
and a li ght bu lb inside. The
sand b la st ed (or ground)
glass is used to di ffuse li ght
from the bu lb for a more
eve n expo sure. The mo­
mentary contac t sw itch in
series w ith th e 110-vol t l ine
gives enough control over
t im ing.

, A closed box arrange­
ment is used instead of an
open fr ame co nst ruct ion to
all ow a heavy towel to be
laid over the top, thus seal­
ing in mo st of th e li ght dur­
ing exposure . Th is all ows
mak ing several "s hots" in
th e darkroom wi thout hav­
ing to worry about exposing
other f i lm w hich may be ly­
ing about or being devel­
oped at t he same t ime.

Thi s piece of eq uipment
and th e print f rame men­
tioned above const itute ou r
"camera." Not very fa ncy,
m aybe, but it 'works l ik e a
charm.

A Safel ight

U nless you want to do all
yo ur w ork in com p le te
darkness (a pa in), you wi ll
need a safe light. Thi s can
b e purcha sed, w it h a
KodakTM No. 1A red f ilter,
or you can make one your­
self . To do thi s, all yo u need
is a 7'h - to 15-W att red li ght
bulb available at any de­
partm en t o r d rug store .

The Print Frame

Th is item, used not on ly
for expo sing the negat ive
but a lso f or board ex­
posure, can be as sim ple as
two pieces of plate glass.
However, you wi ll probably
be ahead if you build up
so met hing li ke t he o ne
show n in Fig. 1. The hinged
const ruct ion keeps every ­
thing together and is easy to

sided boards wh ere hol es
and solder pads must be in
al ignme nt f ro m side to side.

Preparing the Negative

Th is step , t he photo­
gra phi c rever sal of t he
positive artwork to yield a
nega t iv e, in vo l ves p ro­
ce d u res wh ich m ay b e
foreign to m any electronic s
hobbyists. They we re to me
since I had never dabbled in
photography past the in­
stant came ra stage. Don' t
be put off, tho ugh; the pr o­
cedures and equipment are
reall y simp le and inexpen­
sive.

The ac tua l methods in­
volved belong more to the
real m of grap hic arts than
anyt hing else. The fi lm used
is known as lithographic
f ilm and is of a high co n­
tr ast nature (eit her com­
plete ly black or clear im­
age).

Production invol ves ex­
po sing a negat iv e film
w hich is in int im ate contact
w it h th e positive to th e
proper amount of li ght for
an appropri ate period of
t ime. The amount of l ight
and t ime requ ired are in­
ve rsely proport io nal to on e
another, as you may sur­
mise.

W it h t h e li th o f i lm
recom mended here, an or­
d inary 71!J: -W att incan des­
cent li ght bulb in an ap­
propr iat e encl osure, co u­
pled w ith expos ure ti mes on
t he order of one-half to one
second, w i ll do th e tr ick .
Bef ore proceeding, let's d is­
cuss the sim p le, most ly
home-brew , equipment re­
quired to im plem ent the ex­
po sure.

Fixer
Pol ych rom e
Liqu id &
Hardener

Kodak

Photo Store

Photo Store
Phot o Store

Photo Store
Photo St ore
Photo Sto re
Photo Store
Photo Store
Photo Sto re

Source
Home brew
Home brew
Photo Store

BLACK TA PE OR PA I ~ T

OU PL ICATE OUT L INE OF
' WINOOW ' IN
EXPOSUR E BOX

/

Fl. EXI BLE RUB BER
' H INGE S' GLUEO
TO TOP AN D
BOTTO M PLATES

"'-<C-- - - TH 1N, H AR O
RUBBER $I-IEET
GLUEO TO
BOT TOM Pl.ATE

work, be sure to delineate
th e corners of th e bo ard
with reg istration m ar ks.
Th is w ill aid in po sitioning
t he po siti ve on yo u r
negative f il m and, ul t im at e­
ly, th e negati ve on th e
board, prio r to exposure.
Corner registration is par­
t icularly crit ica l on double-

Kodak Kodalith
A & 8 Powders

Developer
Pol ych rom e A & B
Liquid

Descripti on
a) Print frame (see text )
b) Exposu re box (see text)
c) Salelight with Kodak # l A fiiter
(or ho me-brew light ; see te xt)
d) Three plastic deve loping tr ays
e) t-nter plast ic darkro om graduate
or other measuring cup
f) Three t -pint plastic bottles with
caps
g) Plast ic funnel
h) Plas t ic st irr ing rod
i) Darkroom thermometer
j) Shee t f 1m (see Table 4)
k) Developer an d fixe r (see Tabl e 4)
I) Acet ic acid stop bath

SECURE THIS END TO
BOT TOM PL ATE WITH
C- CL AMPS. CLOTIi ESP INS.
ETC. OUR I NG EX POSU RE

Fig. 1. The print frame sandwiches the positive tightl y
agai nst the negat ive film to make a sharp, clear, and ac­
curate exposu re.

Film
Po lyc hrome Accu- a ept v Li ne
Ort ho Film: .004" pol yest er
base

Koda k Kod alith Ortho
Type 3: No. 2556
.004" Estar" base

pattern and square up the
edges of t he sheets. Then
pl ace the pads fo r the in­
d ividua l component leads,
ICs, etc., wh ere requi red .
Follow this with the inter­
c o n n ec t i ng c o n d u c t o r
pa ths.

Af ter th e layout has been
duplicated as po sitive art-

106 73 Magazine. Octob er. 1980



729.00
$249.00
$145.00
$157.50
$375.00
$329.00

ist Price $810.00
Cash Price $729.00

I
7'"

IC-251A LIST PRICE $699.00
CASH PR ICE $599.00

TS-120S $699.95

ORDER YOUR NEW...
KENWOOD TR-2400

" 2 METER PROGRAMMABLE
H.T. WITH NICADS,CHARG ER IC-255A
ANDRUBBER ANTENNA ,~ LIST PRICE $389.00

$395 00 Other ICOM gear we handle.
• Model List Price Cash Price

*TS-180/ WDFC. IC-255 $389.00 $329.00
iczu $870.00 $659.00

$1149.95 IC·70IlS $1375.00 $1195.00
"Special sale, limited offer. IC·551 $449.00 $399.00

call for quote IC-551D $849.00 $769.00
Other Kenwood gear we stecx., IC·260A $489.00 $439.00

Model List Price IC·251A $699.00 $599.00
TS·180S/DFC$1149.95 TS.820 TRANSCEIVER 869 00 IC-2AT $249.50
TS·520 SE $629.95 R.1000RECEIVER 495:00 IC·2A . $229.50
TS·120S $699.95 TR·8300 450 Mhz. IC·2A $199.50
PS.30 $13900 TRANSCEIVER 369.00 With Akali"e Bateries

. R·820 RECEIVER 1099.00 The FT.707
R· IDDO $495.00 TS·600 6 MTRANS 799 00
TR·2400 $395.00 SM.220MON SCOPE 349:00 has the new WARC bands
TR-7800 $399.95 BS·5 PAN ADAPTER 75.00
TR.9000 $499.95 B5-8 PANADAPTER 75.00
Tl.922A $1199 00 OG·5 DIG OISPLJlY 199.00

• CAll FOROUR
lOW QUOTE

-We will meet or
beal any reasonable offer

OVER 50 MAJOR LIN ES OF
EQUIPMENT AND

AMATEUR ACCESSORIES

Conley Radi o '"
CONLEY RADIO SUPPLY OFFERS YOU

SENSATIONAL PRICES WITH EXCEPTIONAL
SERVICE.THE NUMBER ONE OUTLET IN THE
NORTHWEST Red Hot Prices From Conley Radio

Other Yaesu gear we carry

No Sales Tax in Montana. MODEL LI ST PRICE CASH PRICE
FT·JOllD $942.00 . $849.95

Write or Call for Catalog FT-901 OM $1535.00 $1379.00
All ITEMSF.O.B. BIWNGS. MONTANA FT-I07 $1045.00 $939.00
CE RTIfiED CHECK, M.D. OR SHIPPED COO liPS. Fp·I07E $145.00

N0 SALES TAX ~~~Oi07 m::~~
FT·707 $810.00

CALL TODAY ~:~~~ DM :~~~:~~
FV·IOll $175.00

406.259.9554 ~i.~7 ~m.~~

318 N. 16th Street Bill ings, Mt 59101

The remarkable AEA Morse­
matic memory keyer has 35
fantastic features including
two AEA designed microco m­
pute rs. up to 2.000 character
memory. automatic serial
number. beacon mode. and
automatic morse trainer mode.
The AEA Morsematic is already
the undisputed leader in high
quali ty multi-feature Morse
Keyers.

ORDER NOW TOLL FREE
800-523-8998

HAMTRONICS
A Div ision of TREVOSE

ELECTRONICS. INC

4033 Brownsville Road
TREVOS E. PA. 19047

Telephone: (215) 357-1400

AEABrings you the
Breakthrough!

MEMORY
KEYER

BREAK­
THROUGHI
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ink in the technical pen.
Then, with everything set
up , turn off the room lights
and turn the safelight on . In
a fe w moments you'll get
used to the red Iight and
will be able to work quite
well under these condi­
tions.

Open t he film package
arid layout one sheet. After
repl acing the rest of the
film in its light-tight plastic
bag, reseal it with electrical
tape and put it back in the
box. Next, c ut the sheet of
film into seve ra l pieces
about the same size as your
" test positive ."

No w note , by gently
st ro king the film, that one
side is ve ry slick and the
other ha s a matte texture,
or rougher feel. The matte
side is th e emulsion side.
Pla ce a piece of film in your
print frame emulsion side
up. Next, place the positi ve ,
with the artwork side down,
on top of the film. The
positive artwork w ill be

_ _ _ TOP OF BOX FORMS FRAME FO R

SAN DB LA STE D GLA SS " WINDOW',
MOUNT GLASS FROM B EN E ATH
W I T H PLASTIC M IR ROR
M OUN TING BR ACIIETS

rTOP HIN GE S

• I
. ~. ..Ii!

•..Jl)..-<..A"

I
I

' , ...: .....-"'~ TAC K NA I L S AND GLUE
.-' ON E ACH J OI N T

.>

""
.> ~__ GL U E D S LOC KS A T

.....-"' EACH CORN E R FO R
.... RE I N FORCEM EN T

<,
<,

"-..

SC REW TER M INAL L AM P
SOCKET WI T H 7 1/ 2 WATT
INCA ND ESCENT BULB

Don ' t be too fanatical
about absolute darkn ess ,
but if you consi stently get
negatives w it h poor con­
trast, light leakage is a lmost
certainl y the culprit. At an y
rate, a bathroom, prefer­
abl y on e wit h no w indows
whi ch must be blocked off,
is your best choice since the
film must be washed in run­
ning wat er after develop­
ment.

The developer , sto p bath,
and fixer should fill their re­
spective trays V2 inch deep.
Set up your safelight, print
frame, and exposure box.
Then, with some sheets of
film and a posi tive avail­
able, you are ready to go.

I suggest that you make
up a sma ll positive wit h
some tape lines, an Ie
package pattern or two,
and some individual co m­
ponent pads for testing pur­
poses. Make some line s and
pads with ink as we ll as w ith
tape and stick-ons to see if
you are using dense enough

I

-:
-:

-:

BOX DIMENS IONS
12' • 12 ' • 12'
MAOE FROM 112" PL YWOOD
OR PA RTICL E BOA RD ==--"'~/

c

~\"
~'"'" ' CO",,, " "'" aouar s

LI NE CORD S TRAIN RE LI E F
ANO I IOVAC SPST M OMENTA RY
CON TACT SWITC H ( NOR MAL OP E N)

w at er in th e proportions
given on t he package .
Abo ut the onl y c rit ic a l
thing here is that for easy
mixing, the w ater must be in
the t emperature ran g e
gi ven on the pa ckag e
(a bout 80° to 90° Fl. The
powd er mu st go comple te­
ly into so lut ion to avoid
spots on the negative , so
mix every t hing wel l.

The Polychrome TM mate­
rial s com e in liquid form
and are the re f o re some­
w hat easier to use . The stop
bath is no thing more than
an acetic acid so lut io n that
is sold for use with almost
all films.

Fig. 2. The exposure box, which gives contro l over the amount of exposure l ight, is the
"camera" for making a PC board negative from th e positive artwork.

Film Exposure and
De ve loping

Ne x t get y o u rs e lf
situated in a completel y
dark room . The film to be
used is not terribly sen­
siti ve , but it will be ruined if
any white light actuall y
falls upon the surface wit h
an y intensity to spe a k of .

Then buy a small can of red
spray enamel paint. Spray
the bulb with thi s enamel to
cover up the inevitable
pinholes in th e bulb's red
ceramic coating. A safe­
light made in this manner
will wo rk fine . Just don't
hold th e film up to the bulb
for any length of time. Keep
the Iight about three feet or
more away from any unde­
veloped film.

Films and Chemi cals

Other than th e misc ella­
neous items listed in Tabl e
3. and the equipment
described above , you will,
of course, need som e film
and developing chemicals.
TI"0 suitable t ypes and
their associated chemicals
are listed in Table 4. There
are others, but these should
be easy to find . Films for
t his purpose are known as
"gra phic arts" film with th e
KodalithTM being among
the better known .

Be sure, whatever film
you use. that it ha s a so­
called " sta ble base." Usual­
ly thi s material will be pol y­
ester, and it sim p ly means
that it won't shrink. Size
changes would, of course,
be a no-no for our purposes.
The film comes in quanti­
ties of 25 to 50 shee ts per
box and in sizes from about
4" X 5" on up. It is very eco­
nomical , with a box of 50
sh ee ts running about
$10.00

. Wi th respect to the
chemical s, I have used one
brand of ch emi cal w it h
another of film quite suc­
cessfully. However, you
would probably be ahead
to get matching products to
start with to c ut down on at
least one va ria b le .

Mix up about one pint
each of d eveloper, sto p
bath, and fixer which can be
sto red in the plastic bottles
mentioned in Table 3. The
Kodak chemicals come in
powdered form. There is an
"A" part and a " B" part for
the developer and jus t on e
powder for the fixe r. These
are mixed w ith ordinary t ap
<",
108 73 Magazine . October , 1980



AEABrings you the
Breakthrough!

MOVING?

,
$

fCl
~

. $109

•
,,

COMrun IITS: CONSISTING OF EVERY ESS ENTIAL PART NEEDED TO
MAKE YOUR COU NTER COMPLETE. HAL·600A ] ·OIGIT COUNTER WITH FRE·
QUENCY RANGE OF ZERO TO 600 MHz F EATURES TWO INPUTS: ON E FOR
lOW FREQUEN CY AND ONE FOR HIGH FREQUENCY; AUTOMATIC ZERO
SUPPRESSION TIME BASE IS 1 0 SEC OR ,1 SEC GATE W ITH OPTIONAL 10
SEC GAT E AVAi lABLE. ACCURACY ~ .OO l % . UTILIZ ES 10·MH z CRYSTAL 5
PPM
COMPLETE KIT . . . $129
HAL· ]OOA 7·0 tGIT CO.UNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREOUENC Y AND ON E FOR
HIGH FREOUENCY: AUTO MATIC ZERO SUPPRESSION , TIME BASE IS 1.0SEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY
:!: 001 % . UTIL IZES 10·MHz CRYSTAL 5 PPM

COMPLETE KIT. . . _ $109
HAL -50A B-DIGIT COUNTER WIT H FREQUEN CY RANGE OF ZERO TO 50
MH z OR BETTER AUTOMA TIC DECIMAL POINT. ZERO SUPPRESSION UPO N
DEMA ND . FEA TURES TWO INPU TS: ON E FOR LOW FREOUENCY IN PUT. AND
ON E ON PAN EL FOR USE WITH ANY IN TERNALLY MOUNT ED HALTRONI X
PRE·SCAL ER FOR WH tCH PROVISIO NS HAVE ALRE ADY BEEN MADE. 10
SEC AND .1 SEC Ti M E GATES ACCURA CY t ()()1% UTILIZES lO-MHz
CRYSTAL 5 PPM
COMPLETE KIT . .

PRE·SCALER KIT S
HA1 300PIE • .• •• . . . . . . . . . . . . . . . . .• • • ••. . . . . . . . .. . . . . $14.95

(Pre-d rill ed Gl0 bo ard and a ll co mponents)
HAL 300 A/PlE.. . . . . . • . . . • .. . . . .. .. .. • • . . . • • . . . . .. . • $24.95

ts ame as aco ve w,th preamp)
HAL 600 PI E. •. . . . . . . .. . . . .. . . . . .. . . . .. . . . . . .. .•. ..•• $29.9 5

l Pre ·d"lIed G I Obo ard and a ll compo nents)
HAL 600 A/PIE. •• . . . . . . . . . . . . . . ..• . . . .. . . . . . . .. .. .• .• $39.95

(Same as ab ove but Wit h preamp]

TOUCH TONE DECODER KIT
HIGH LY STABLE DECOD ER KIT. COMES WITH 2 SID ED. PLAT ED THRU AN D
SOLDER FLOW ED G·10 PC BOAR D, 7·567' s, 2·7402, AN D ALL ELECT RONIC
COMPON ENTS. BOARD MEASURES 3'1, ~ 5'1. INCH ES HA S 12 LINES OUT
ONLY U9.9~

DelUXE 12·8UTTON TOUCHTO NE ENCODER KIT u ll li,zlll g th e new ICM 7206
chip . Provides bot h VISUAL AND AUDIO md,cat,ons ' Co mes w ll h ,IS own two
ton e ano dized asumm um cabinet Mea sures only 2 314 " 3 314" Complete w,l h
rouc n-rooe pad . bo ard . cryS la l. chip an d all nec e ssa ry com ponents 10 f 'nlsh
:he kit
PRICED AT -. $29_95
For tnose who WiSh to mount th e encode r In a hand ·he ld unn . the PC boa rd
measures on ly 911 6" " 1 3/4" Thi S can-at li l t wolh PC boa rd. cryst al. cmp and
co mpo nents
PRICED AT $14.95

ACCUKfY U _ MlMOU omos KIT THIS ACCUKEYER M EMORY KIT PRO·
VIDES A SIMP LE, l OW COST METHOD OF ADDING MEM ORY CAPABILITY
TO THE WB 4VV F ACCUKEYER WHILE DESIG NED FOR DIRECT ATIACH ­
MENT TO THE ABOVE ACCUKEYER. 1-:- CAN ALSO BE ATIACHED TO ANY
STAN DARD ACCUK EYER BOARD WITH L1TI LE DIFFICU LTY. '16 .9~

ACCUKlYla IKITj THIS ACCU KEYER IS A REVISED VERSIO N OF THE VERY
POPULAR WB4VVF ACCUK EYER ORIGINALLY DESCR IBED BY J AMES GAR.
REn. IN QST MAGAZINE AND THE 1975 RADI O AMAT EURS HA ND BOOK
" 6 .9~

ACCUKlYll _MlMon OnION KIT- TOG ETH ER ON LY S32 .OO

6-D1GIT CLOCK • 12124 HOUR
COMPLETE KIT CONSIS TING OF 2 PC Gl0 PRE·DRILLED PC BO ARDS, 1
CLOC K CH IP, 6 FND 359 READOU TS. 13 TRANSISTORS, 3 CA PS. 9
RES IS TOR S. 5 D IO D ES. 3 PUS H · B UTTO N SW ITC H ES , PO W ER
TRANSFORMER AN D INSTRUCTION S.
DON'T BE FOO LED BY PARTIAL KITS WH ERE YOU HAV E TO BUY
EVE RYTHIN G EXTRA
'I.ClOAl . . . . • • . ..•. ...•. • . . • . . . ....• . . ..... . . • . . . .. . $ 12.95

ATF417pre-ampnet; SpecialS19.95
MRF 901 UHF transistors, 16Hz SpecialS 3 .95

Specials '
11C05 16Hz, pre.

Special $59.95

o Bill me lat er

o Payment enclosed

Subscription Department
P.O. Box 931

Farmingdale NY 11737

THE NEWAEA
MODELMT·1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

1SmagaZine

o Address cha nge on ly
o Extend subscript ion
o Enter new subscription
o 1 year $25.00

KT-1 Computerized K.eyer With
A ll Features of Above Trainer
is Also Available in Same
Package

• Automatic Speed Increase. User May Program: Start ing
Speed. End ing Speed,Practice Duration;5 Lettercode Groups
or Random Space; Common or All Characters.

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements).

• 24,000 Character Answer Book Available For 10
Starting Positions.

• Random Mode For Practice (No Answe rs).

CALL TODAY

G & K Amateur Supply
2920 East 9th Street. Des Moines. Iowa 50316. 515-262-1745

Let us know 8 weeks in advance so that yo u won't
miss a single issue of 73 Magazi ne.
Atta ch old label where indicated and print ne w ad ­
dress in space provided. Also include your mailing
label whenever yo u wr ite co ncern ing yo ur subscrip­
tion. It helps us serve you promptly. Write to :

INTIMIDATED BY
MORSECODE?

Zip _

If you have no label handy, print OLD address here.

t:::co Name CaIl _

'"-.J'< Address _

~ City, State' _

'" prin t NEWaddress here:

Name Call _

Address' _

City State Zip "J
301B55'-------------- --

CLOCK CASf Ava i lab le and will lit any one 0 1 the abov e c locks. Regu lar
Pr ice __ . S6.50 "" Onl y S4 .~O...twlt bouSht with d od.

s,,)(·D1GIT ALARM CLOCK kIT fo r home, camper. RV, or f ie ld -day u se. Ope rates
on 12·voll AC Of DC. and has Its own 6O-Hzl ime base on t he be a rd Co mp lete
With a ll erectromc compooeots and two-piece . pl e·d rilled PC boards. Board
s ize 4" ~ 3" Complete wi th speaker and swit che s. If oper ated Oil DC. Ihere is
IlOth illg mo re to buy. '
rl lClOA T ..••. .. •. ..• . . .• .• .. • ••• ••.. _...... . . . . • .. • .. . . . ... •. . • .. S16.9')
Twelve-volt AC line co rd lo r those wh o wis h to oper ate t he c lock from 110·vo lt
AC $1.9~

SHI PPING IN FORMATION
ORDERS OVER $20.00 Wil l BE SHIPPED POSTPA ID EXCEPT O N ITEMS
WHERE AD DITIONAL CH ARG ES ARE REQUESTED. ON ORDERS LESS THAN
$20.00 PLE ASE IN CLUDE ADDITIONAL $l.SO FOR HA ND LI NG AN D MA ILING
CH ARGES SEND SAS E FOR FREE FLYER • Z

"J>n; H T",-"" •. AL- RONIX ~ 31
~i P. O. BOX 1101
~ SOUTHGATE, MICH . 48195

" HAL" HAROlD C. NOWLAND PHONE (313) 285-1782

W8ZXH
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Tab le 5. Equipment and materials for board expos ure and
develop ing.

Board Exposure and
Developing

This fi nal step, the equ ip­
me nt and mate rial s for

the developer. all ow ing ex­
cess li qu id to dr ain off in
the tr ay, then transfer t he
fi lm to the stop ba th.
Ag itate it in th e bath for
about 30 seconds.

3. Remove th e f ilm fr om
the stop bath, draining the
excess, and place it in the
fixe r tray. Leave it in the fix­
er for about three minutes,
agitat ing period ically.

4. Remove th e f il m fr om
the f ixer and pl ace it under
runni ng water for 20 to 30
minutes. Ord inary room
l ights may be turned on
after removal fr om th e f ix­
er.

5. Dry the f ilm wi th a
squeegee and hang it up
w it h film cl ips or clothes­
pi ns to dry completely.

You shou ld actuall y see
the pattern ima ge on f i lm
shor t ly af ter beginnin g Step
No . 1. It w i ll appear white
on a dark backg rou nd. Af­
ter a few seconds of agita­
tion in the f ixer, howeve r, it
shou ld seem to di sappear.
Hold ing it up to the safe­
lig ht wi l l revea l that t he
white areas have act ually
turned cle ar on a b lack
bac kground.

The shortest exposure
probabl y wi ll turn out to be
the best of the three. Ex­
amine them all caref ully,
thou gh, as you should be
ab le to see some effects of
exposure time.

After th orough dr ying,
the negative is complete
and may be used to expose
PC bo ards to produce the
pattern as ma ny times as is
desired .

Description
a) Print frame (same as for negative)

.b) NO. 2 Photoflood bulb
c) Metal developing tray (cake pan,
etc.)
d) Blank PC boards sensitized with
Kodak KPR·4
e) Kepro Type KD Developer

rever sed from the pattern
actua ll y required as you
look at it in this attitude.
Clamp th e prin t fr am e
pieces securely to fo rce the
posi t ive and f i lm ti ghtly
together.

Next . p la ce the pr int
fram e over the "w indow" in
your exposure box with the
positi ve side down . Now
the positi ve artw ork w il l be
between th e fi Im and the
light source. Either cover
the ext ra pieces of f ilm you
cut out earl ier or place a
heavy to we l or equi valent
over the whole exposure
bo x-print fr ame assembly
and yo u' re ready to take the
picture . Press the butt on on
the exposure box and ho ld
it down for one seco nd. Re­
move the fi lm fr om the
frame and clip one corner
off to ind icate yo ur f irst ex­
po sure. Cov er t he fi lm up
and reload the f rame with
another piece. Expose it as
above exce pt mak e the ex­
posure t ime Vl second this
t ime.

Remove you r second ex­
posure from the frame and
cl ip two co rners off to mark
it; then cove r it up. Make a
fin al exposure w it h the but­
ton pressed and released
abou t as fast as you can.
Cl ip three corners off thi s
pie ce and t hen devel op al l
three exposures together as
fo llows:

1. Place the film, emul­
sion side dow n, in the
developer for a second or
two. Next, turn it over and
agit ate for about ten sec­
onds. Push the fi lm to the
bottom of th e tr ay and
leave it for 21;2 minu tes.
(Hand le t he f il m by the
edges at all times .)

2. Remove t he film from

Source
Home brew
Photo Store
Dept. Store

Kepro

Kepro

wh ich are li sted in Table 5,
is the simp lest of all. How­
eve r, si nce th e bo a rd
material , unlike ou r li th o
fil m, is expensive, you
should take a li ttl e ext ra
care to avoid ruin ing a
board . Ab ou t th e bigge st
danger is that you may in­
adver te ntly expose the
photosensitized surface to
too much l ight before the
negat ive is in place. For­
tun ately , they are sensitive
to u lt ravi o let light; sub dued
ambient li ght will no t ruin
them . The Kepro instruc­
ti on s call f or a 15- or
25-Wa tt incand escent (not
fluorescent ) bulb at least
seven feet away and shaded
from your wo rk area when
sett ing up the board for ex­
posure. They also say the
red safelight is sat isfactory,
but I've not t ried thi s.

To continue, you wou ld
do wel l to ta ke one 4" X 6"
boa rd fr om the light-t igh t
package and, under proper
li gh t ing c o nd i t io ns, as
above , cut it into pieces
whi ch w i ll fi t your pr e­
v io us ly-ob ta i ned te st
negat ive. Place a piece of
sensitized board in your
pr in t fram e w it h the copper
side up. For t his and al l sub­
sequent opera t ions, handl e
t he board on ly by its edges.

Nex t, position the nega­
ti ve on top of th e PC boa rd
w ith the pattern show ing as
yo u want the board to look
(i .e., mak e sure it isn't
reversed). Take some pains
to align the negat ive cor­
rectly, using your reg ist ra­
ti on marks. Press the board
and neg a t i v e f i r m l y
together by cl ampin g th e
print fr ame closed.

Expose th e board using a
#2 photoflood bulb about
12 inches away f rom the
print fram e for about five to
six minute s. The exposure
tim e here is not crit ica l.
Next, pu t th e board copper
side up in a meta l t ray w ith
abo ut y, inch of developer.
Leave it in the developer for
three minutes, with period­
ic agitation.

Remove t he board from

the developi ng solut ion and
rinse it well under running
wa ter for a minute or two. A
sink sp ray attac hmen t
works we ll for this . Not e
th at afte r being in t he
deve lo per f o r the pre­
scribed t ime, the bo ard is
no longer light sensit ive.
After rin si ng , ho ld t he
boa rd at an angle to the
room lighting and your pat­
tern should be visible as a
texture difference on the
board surface.

The final step is to le t the
boa rd dry ove rnig ht or in a
warm (150°) ov en for abo ut
f ive minutes. As me ntioned
before, avo id touching the
copper surface at any tim e.
Prior to drying, the resist
pa ttern is soft and can be
damage d. A lso, the other
areas of the board wi ll not
respond as well to t he acid
bath during etching if oi ls
fr,om your fingers are on it.

Board Etching

After the drying step, you
may proce ed to etc h the
boa rd as you wo ul d with
t he di rect-resist method.
Place it in a pl astic tr ay wi th
about y, inch of the fe rr ic
chlor ide et chant solution.
Agita te th e t ray dur ing
etchi ng to speed up the pro­
cess. Also, if you can raise
the temperature of t he bath
to about 100° F, t he time re­
q u ired will be redu ced.
D ep e nd in g upon t he
a moun t of ag ita t io n,
temp era ture, and how fresh
the etc hant is, t he etching
pro c e ss shou l d tak e
roughly 30 minutes to one
hour.

After all unwanted cop­
per has been etc hed away,
remove the board fr om the
tray and rinse it we ll under
running water for two or
three minutes to stop the
chem ica l reaction . Then,
usin g fine stee l w o ol ,
rem ove the resist from the
copper pattern. Now drill
your lead holes and th e job
is done.

Troubleshoo ting

A s menti oned seve ra l
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You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

ORDER NOW TOLL FREE
1,1300-845-6183

G.I.S.M.O.
In S.C. call : 1-366-7157

2305 Cherry Road,
Rock Hill, S.C. 29730

(Exit 66-8 off 1-77)

AEABrings you the
Breakthrough!

STOP RF
SPILLOVE ,!

I

ATV RECEIVING CONVERTER , 420-450 MHz

MODEL TR70A

APTRON
LABORATORIES .-.
PO BOX 373, BLOOMINGTON, INDIANA, 47402

TUNABLE-vernier tuned, 420 to 450 MHz
HIGH PERFORMANCE-low noise RF ps-ecmp.,
mosfet mixer, mosfel IF amp,[Ch2 or 3 out J
SELF-CONTAINED -including power supply

• 1 YEAR WARRANTY
. PRICE: $ 88.0 0 [ Includes shipping. Add $ 1.15 for

COD shipment ]

To order, or receive detailed information,
write us or call us at 1-812-336-4775

New 2 Meter Avanti
Mobile Antenna
Mounts on glass - no holes!

ANGLE
AOJUSTMEtH

• Receives and transmits through glass.
• Superior performance equivalent to 5/8 wave.
• Superior radiation full Omni-Directional.
It 's easy to install - No holes to drill , no magne t to
scratch th e paint , no clamps. Uses an especially
developed epoxy adhesive that secures ante nna to win­
dow like a 1/ 4" bol t . The capacity coupling box is
simply attached with a special adhesive tape to inside of
w indow. W orried about crimping or corroding coaxial
cables? It 's all inside and out of sight.

Models also available for 220 MH z and 450 MH z.
AH 151.3G SPECIFICATIONS

Gall' Equrvalentto 518wave
2 me ter v .s.w R. Band Wid t h Be tter than 1 5 1
M a ~ jm um po wer 150 walls
Nominal tmpedance 50 Ohms
c mo me plated cas ting. sra.nress Stee l hardware. Swivel w hip ho lder
Height 33"
Perfo rmance and Mechan ical Patents Pend ing

Bu y one f rom yo ur nearest AV ANTI dea ler. If
yo ur dealer does not have one in sto ck, have him
cal l the fo llowing toll fr ee number and we w ill
ship him one with in 24 hours:
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MEMORY KEYER
BREAKTHROUGHI

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 charac ter
memory, automatic serial number, beacon mode,
and auto matic morse trainer mode.

CA LL TODAY (406)259-9554

Conley Radio Supply
318 N. 16th St., Billings, Montana591 01

AEABrings you the
Breakthrough!

t imes previously, this who le
pro ce ss is ve ry sim p le.
However , below are li sted
some possibl e gl itc hes and
their so lut ions.
• Problem: Poor negati ve
contrast .
Lik el y Causes: Expo sure
t im e too short for th e given
light intensity; developing
chemicals are o ld or im­
properl y mixed.
• Problem: Good contrast
but pattern edges fuzzy,
and/or li ne w idths and pads
are smal ler th an on th e
positi ve.
Lik el y Causes: Exposure
t im e too lon g for th e given
ligh t in ten sity; positi ve and
negati ve not cla mped ti ght­
ly eno ugh together. (A
sim ilar problem mi ght oc­
cu r w hen exposing th e
boar d.)
• Problem: Board takes ex­
cessively long to etch.
Likel y Causes: Insuff icient
agitation; temperature w ay
too low; etching solution is
o ld and loaded w it h copper

from pr evi o us use.
• Problem: Sma ll patches
o n th e board t ake ex­
cessively long to etch.
Likely Causes: Oil from
fingers o r other foreign
ma teri a l on the board su r­
face.

The above are the mo st
l ikely possible d iff icu lties
you may encounter. In al l
honesty, th oug h, you prob­
ably won 't have any trouble
at all . If you do, an SASE to
me with a description of
your problem wi ll fetch a
prompt reply.•

Supplier Addresses
Kepro Circuit Systems, Inc., 630
Axmin ist er Drive, Fenton MO
63026; (800)-325-3878 outside
Missouri, (314)-343-1630 in state .
Kepro will sell di rect to user.

Bi sh op Graphics, Inc ., 5388
Ste rl ing Center Drive, Box 5007,
Westlake Vi llage CA 91359;
(213)· 991 -2600. BishopGraphics
h as begun s elli ng m ainl y
through dis trib utors, but write
and ask fo r thei r catalog No.
106.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\,( RAPID M O BILE CHARGER " SEE THE WOR KS ". ,.., j)

~ The DEB-TED Rapid Mobile Charger is a - CLOCK . .' D
~ consta nt voltage charger that will charge OUR EASIEST CLOCK TO D
\,( your batteries off a 12 Volt source in 4-6 ASSEMBLE' D
qhou rs. You may use tne charger at all 6 Digits 12 or 24 Hour Format D
qtlmes, th is includes transmit and r eceive , ' Clock rests betwee n two D
q i;~~~e~Spl[~9'So ~q~~~PT~P~'t~id~ c~~~ret~~ .... d:C::Si' ~ ~i~m ~6Nel~~~J [~S~g~f~c~ D
~ appropriate cnarging plug on th e output Kit is complete including top D
\,( Side.Modelsavailable now for meKenwood TR2400. Yaesu207R,Tempo quality PC board, all componets, pre-cut and drilled D
q Sl, 52, 55 and tne WI[son Mark [[ and [V. Otner models available also plexig las and all hardware S29.95 D
q please cal l or wri te for into 534.95. Wired and Tested S39.95 D
q COMING SOON TH E NEW AC VER SIO N D
q VEH IC LE INTRU SIO N ALARM D
q An easy to assemble and instal l kit that offers oPtiO. ns not normally found S S D
q in other alarm systems. Hidden switch mounts under tne dash. Kit nas ,f} ,f} D
q provisions for sensors and remote control switcn. Programmable time ,g. ,g. 1\
If delays for exit , entry and alarm periods.Basic hook-up uti lizesdomelignt K
~ circuit activating when doors are opened. Tne alarm wil l drive a siren or )J

\,( pulse horn at a 1HZ rate. Not prone to false alarm do to reliable CMOS MOOEl5314 CLOC K K[T 12 or 24 hour format 6 large D
q circui try. No external switch required

'
Complete kit with easy to follow ."5 Digits. Kit is complete witn all parts, pc board and D

q instruct ions and diagrams 512.95 custom designed cabinet. (Specify Whit or Black) D
q Wired and Tested . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51995 S29 95 D

~~ DEBCO ELECTRONICS ~
~ 0 E P.O. BOX 9169 • :d~a~'~d~n iPP i ng f O r U S • ~~~~~~~:I~~gS20 00 add D
~ ~INCINNATI,OHIO 45209 : ~~ci°~~~~~so~~~r~1ag5d 10% • Ohio residents add 4'h%Tax ~
q 330 • Master Cha rge and Visa D
q ... Phone: (513) 731-7220 Welcome CALL OR WR [TE FOR CATALOG D
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Victor Yingst W D5DD R
RR # 1, Box 216

Terlton O K 74081

Free CMOS Timers
build one-shots from spare inverters

"

end up wit h extra, unused
inverter stages, hence the
" for. free " on e-shot. The
diode is a genera l-purpose
swit c hi ng type (1 N914,
1N4148 variety) and th e
onl y crit ical fa ctor is that
your capacitor not be of
high leakage (t he curren ts
invo lved in CM O S di ctate
this co nsiderat ion).

I have used this type of
one-shot in several projects
w ith perfect results, in­
clu d ing sta b i li ty requi re­
ments of less than 5% .

Ano t her advantage of
this use of the CMOS one­
sho t ci rcu it is that for long
duration timings the size of
th e capacitor is drasticall y
sma l ler. For ext remely long
timing periods, a resistor
must be added in series
wit h the d iod e go ing to the
output of G1 to counter the
leakage of larger value
cap acitors; 2k or 3k O hms is
correct.

Some approximate val­
ues of C are given in Table 1
fo r various tim ing dura­
tions.

As always when working
with CM OS, remember to
be alert for sourcesof static
charge; keep yourself , yo ur
tools, and your work area at
ground potenti al..

Fig. 2) you can obtain three
or mo re one-shots.

The 74C14 is a Schmitt
trigger-type inverter, and
the one-shot makes use of
the Schmitt t rigger act ion.
A Schmitt t rigger is a very
stable, noise immune, gate
ci rcuit. The output changes
state rapidl y at a very selec t
area of the input vo lt age
shift - usually we ll within a
range of 8 vol ts.

Beca use of t he tol er­
ances built into th e 74C1 4's
triggering vo ltage range, a
stab le ti me period is ob­
tained. By using the input
(G1) gate to di scharge C1,
then the charging time of
Cl through R1 provides a
ti me period for the ou tpu t
of G2. Thi s simplest of cir­
cuits is, of course, a reset­
tab le one-shot. but proper
latching-gate circuits can
be added on the G1 side to
provi de a not- resettabl e
function.

The stabil ity of this type
of one-shot is dependent
upon the qu ali ty of capaci­
tor and vo ltage-source
stabi li ty , bu t fo r most ham
rad io purpo se s no rmal
cera m ic and ta nta lum
capacito rs prov ide suffi ­
cient stab il ity. .

M ost less complex de­
vi ces (te n or so ICs) usuall y

DI

1N4148
1N4148
l N4148
1N4148
1N4148
lN4148
l N4148
lN4148

CI
(Microfarads)

0.1
1.0
2.0

10.0
0.2
1.0
2.0

25.0

power and can be ope rated
d irectl y f rom a 12 -volt
power sour ce, is the 74C14
inverter. Fig. 1 shows the
schemat ic of the 74C14 hex
inverter fr om w hich (see

RI
(Megohms)

1.0
1.0
5.0
5.0
1.0
2.0

10.0
3.3

Table 1. Approximate values for timin gs.

i NPUT >--- G I > ----J<I--If--j GZ OUTPUT

Fig. 1. The 74C14 integrated circui t.

Fig. 2. The 74C14 used as a one- shot.

Time
(Seconds)

0.1
1.0

10.0
100 .0

0.2
2.0

20 .0
200 .0

M OSt art icl es publ ished
in ham magaz ines

use the 555 IC for tim ing
(one-s ho t) pu rpos es. A n
alternat ive, for most pur­
po ses, wh ic h uses less
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• Automatic Speed Incre ase, User
May Program: Starli ng Speed , End­
ing Speed, Practice Duration; 5 Letter
code Groups or Random Space;
Common or All Characters.

• Precise Speed Contro l 1 to 99 WPM
(Tailor to Your Exact Require ments) .

• 24,000 Character Answer Book Avail­
able For 10 Starting Posit ions.

• Rando m Mode For Practice (No
Answers).

KT-1 Computerized Keyer With All Featu res
of Above Trainer is Also Avaifable in Same

Package

THE NEW AEA MODEL MT-1
COMPUTERIZED MORSE
TRAINER MAKES MORSE CODE
EASY AND FUN TO LEARN.

INTIMIDATED
BY MORSE

CODE?

RUSH
ELECTRONICS, INC.

call toll free 1-800-251-{l264
Regular inquiries and Tenn.

residents call: 1-615-764-0831
1315 Bluff City Hwv. Br istol.TN .37620

AEABrings you the
Breakthrough!

'"

$1,149.00

$99.50

$89.50

$9.50 ea .

-International' s TV-4300 is a high performance satellite
receiver that tunes all channels within the 3.7 - 4.2 GHz
band . Standard dual audio output provided at 6.2 and 6.8
MHz. Others available.

The TV-4300 is a fully packaged and assembled receiver
complete with a built-in LNA power supply, built-in AFC,
tuner, control circuitry and power cable. All output levels
compatible with video monitor and VTR input. Easy to
use! Simple tuning!

Select These Options , . . .

Remote tuning control .

~~~'i Six frequency, crystal control,
audio with stereo output.

I (Factory installed 6.2 and 6.8 MHzJcrystals supplied) .

~~~* uiMw,;l Other audio frequ ency crystals

•

" . ' I Model TV-4300A . . . supplied with

~
, . . " remote control and six frequency,

1. "" . ... ",.. " ~~:~~I ~~~;~~ I ,. audio .~~th .
':'\ ... GH_I<NHo-_ _t:>i!
-=-.~ Write for information.

IO[5[ll] I
INTERNATIONAL CRYSTAL MA NUFACTURING CO., INC.
10 N . Lee, Ok lahom a Cit y, Okl aho ma 73 102. 405- 236-3 741
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Louis N. Anciaux WB6NMT
researched, engineered, tested

and produced the NMT-ll
Yagi-Uda antenna for his own

moonbounce operation.
NOW YOU CAN OWN THIS SAME

ANTENNA ATM&M'S SPECIAL
INTRODUCTORY PRICE OF $69.95.

This high quality 2 meter antenna is
up to fou r feet shorter, and lighter
th an other antennas, yet its perform­
ance is one of th e best you 'll ever
hear. When used in a quad array
for moo nbou nce work, signal

levels produced are defi n itely
at the top of the c lass .

The NM T-11 has
the usual top

qual ity construe­
, tion and c o m po ­

~'- nents fou nd in all Lunar
products, yet it 's priced
no high er than ord inar y
mass prod uc ed an­
tennas.
You 've got to try
this new NM T-11
Ya gi - U da w it h
yo u r station to
apprec iate its
ou tstanding

performance,
and we make

it easy fo r
you.

:--.J>EFECTIVE
PART REPLACEMENT

WITHIN 90 DA YS
OF PURCHASE

MG 1M BKEzR"!BJoIUIQflSg P.O. BOX 82183 • SAN DIEGO, CA 92138

144 MHz Models 220 MHz Models
NMT-11 $69.95 SiNG LE $64.95
TRY A PAIR @ $64.95 EACH PAIR $59.95
A QUAD OF 4 @ $59.95 EACH FOUR 554.95

Spec ify sub -band model (144 or 147; 220 or 223) and connector type (Ty pe N or 50-239).
Pow er dividers also available . Shipping charges additional.

.-'26

MANUFACTURED BY LUNAR ELECTRONICS

AND AVAILABLE EXCLUSIVELY FROM

USE YOUR VISA
OR MASTERCHARGEl

ORDER TODAY!
CALL

(714) 299-9741



FSK.1000 T .M$449. 00 Ham n e t

RTTY Here is no com promis e d e si g n a n d cons tr uct ion :
• Unpa ra lleled se lec t iv ity achieved wi t h sop h is ­

ticated limit e r le s s d esi g n uti li zing u lt r as harpDemodulators ~~;~~e f ilt e r s a nd d ec is io n le v el cor r ec tion c ir-

• T h e most f le xi b le in t e r fa ce s y s t e m a v a ila b le to
computers a nd h ig h v o lt a ge loops

• B ui lt in 170 vo lt loo p s upp ly
• S el ec ta bl e bandw idt h s o f 55 a n d 100 Hz. (copies

110 Ba ud AS C I I )
• Conti n uo us ly t u n a b le s hift cov e r a ge
• R u g g ed construc t ion - comme r c ia l q ua lit y

thro ughout
• F u ll comp le me n t of rear pane l con n ec to r s for

ea s y in t e rfac e
• Keyboa r d ac t iv a t ed s wit c h for b r eak in opera tion
• Ind iv id ua l t un ing mete rs and LEDls fo r q u ic k,

ac cu r ate t un ing

.z: i!I- .... . @...... .
II" IIili -

~. • • . ~~~:tI •... _. ... ... ..

T h is RT T Y d e mod u lato r is d e s ig ned fo r comp u te r
interface but is a fin e s t a n d a lo n e u ni t :
• Ea s y comp u te r int e r fac e wit h RS - 232 o r 5 vo lt

logic s ig n a ls
• Th r ee s hift co v e ra ge witho ut s tradd le t un in g
• Selec tab le bandw idt h s g iv e yo u o p timal Ba udo t

o r 110 Ba ud AS C II co p y
• In p u t band p a s s pre s e lecto r usin g a ct iv e f ilte rs
• High vo lta g e loo p k e y er o utp u t
• A u tos ta r t built in
• Three s h ift AFSK ke yer p ius n a r r ow s h ift CW JD
• F ull y wired and te sted: r eady to co py!
• The FS K- 500 is t he b e s t d emod u lator ava ila b le

for under $5 00. 00 ( Excep t fo r- o u r FSK - 1OOO!)
• Po s iti v e tun in g wit h mete r a n d LED' s

Order d irect o n Visa or Me

700 T a y lo r Road
Co lumb us. O h io 43230

Ca ll ( 614) 864 - 24 64

FSK·500 T.M .

$197. 00 u n til Nov. 1 . $2 29 . 00 afte r

•
IRLC T. M.

Dateline Dayton Hamventlon . ..
To demonstrate the selectivity 01 our Mark 3CR repeater we keye d a
tran smitter 15 KHz all frequency and set It directly against th e receiver
Input. Our Mark 3CR didn't even notice the close encounter.

close encounter

call or write fo r specifi cations ~ "

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, Ma. 01834

(617) 372-3442

Sure the Mark 3CR can withstand severe interference..
it uses both crystal filtering and doub le co nversion.
And that's just the begi nn ing. Its performance contin ­
ues with a transm itt er that meets commercia l specs
plus a microprocessor contro lle r that gives you 39
functi ons and 13 Morse messages. For peak perform­
ance have you r own close encoun ter with a Mark 3CR I
Repeater or Mark 3C Controller.
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STOP RF
SPILLOVE ~!

Dear Subscriber

73 Magazine docs no t keep tne subscription records on
the premises. therefore , ca lling (he Peterborough offices
doesn't solve )'ou r subscrlptlon problem.

You may be losing up to half the available
output from your vert ical gain antenna
because of RF spill over. The amazing
AEA Isopole with unique decoupling
design , virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

H80flRadio
New Toll Free Order Number:

(800) 421-6631
11240 W. Olympic Blvd.. Los Angeles. Calif. 90064

213/477-6701
93 1 N. Eucl id . Anaheim. Calif. 92801

714/772-92oo

AEABrings you the
Breakthrough!

To Quickl)· solve )our problem please send your most re­
cen t add ress label and a description of the problem to:

73 Magali ne
Subscription Dcpanrnent
PO Box 'HI
Farmingdale, NY UBi

Please allow the suhscrl pflou department at least two
week." for a n answer or a so lutio n (0 )our problem.

Tha nk }'Oll and enJol lour suhscrlpfion .

r : d h0-
Debra L Boudrlea u
Circulat io n lnana~r

MICROCOMPUTING . POB 9 9 7 . Farmingdale NY 11737

Interbank # _

___ _ _ _ _ _ _ _ Exp . date _

30886

LJ 12 issu u for Sl6

U 2 4 issues for $30

U 3 6 is54JU fo r S45

C Renewal

C'AE ri Billme

·TRS·80 is a trad emark of Tandy Corporation.

Signa tu re _

Name _

Ca rd # _

Interbank # Exp. da te _

Arise a nd subs cribe to 80 MICROCOMPUTING. the
newest a nd fa s tes t grow ing microcomputer magazine . This
is full of news abo ut programs , ac cessor ies and th eo ry on
th e wo rld 's la rgest selling com puter , the TRS ·80*.
Definitely beg inner le vel a nd includes lots of progra m
list ing s . Find out what all the fus s is abo ut.

Add ress _

City State_ _ Zip _

C New subscription
L: Payment enclo sed S _

C VISA MC

Please allo w 6 to 6 week s fOTdelivery

[-~f) I Canadian: I yr. on lyf S20 in U.S. FundsOl mlcrocomputlng Fore ign ' I yr . onl y/S28 in U.S. Funds

• P.D. B. 98 1 • Fa rming da le N.Y. 1173 7

0 12 issues for S2 5 .00
:J 24 issue s fo r 53 8 .00

0 3 6 issues fo r $5 3.0 0n Bill meo AE

o Renewal

Card#

Siqneture

Na me

Address

Cily Sla te Zip

-for even faster o rder ing serv ice calf to ll fre e (800) 258·5473

Can ad ian: $2 7 . one year on ly, U. S. funds. Other fo rei gn:
$35, on e year only , U .S. f unds . Please all ow 6·8 weeks l or 308B6
del ivery .

A recent surv ey showed Ihal 2 0 ,,"o o f th e 7 3 subscr ibe rs a lso rea d
Ki lobaud MICROCOM PUTING mag azine ••• and enj o)' it. Thi s is the best .....ay
to lea rn and keep up with the ra pidl y develop ing world of m icrocompute rs.
There' s nothing to be afraid of, you just have to rellcl an in ter es ting
mag azine and yo u ' ll learn . Try a subscr ipt io n to Kil obaud MICRCOMPUTING
and see for you rself.

o New subscr iption

o Payment enclosed S_"",,,,,,,,;-;;,,,,,=
o VISA 0 Me
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Extended
Height

Nested
Height

Model
Number

EO 40· 13' 0" 40' 6.0 Sq . Ft. t $ 492.00

MW 35"* 20' 5" 35' 9.5 Sq. Ft.:t: 435.00

MW50" 20' 10" 50' 8.6 Sq . Ftt 668.00

MW6S" 21' 3" 65' 5.0 Sq . Ftt 913.00

W 36' * 20' 6" 36' 9.0 Sq. F!. 546.00

W 51"* 21' 0" 51' 9.0 Sq . Ft 844 .00

WT51*" 21' 0" 5" 9.0 Sq. F!. 923.00

W 67" * 22' 0" 67' 9.0 Sq. F!. 1,816.00

lM 237" ' 20 ' 6" 37' 16.0 Sq . F1. 1.064.00

l M 354*" 21' 0" 54' 16.0 Sq . Ft, 1,537.00

l M 470" 23' 6" 70' 16.0 Sq . F1. 2,826.00

l M 4700" 23' 6" 70' 16.0 Sq. F1. 3,221.00Moto r ized

TM 490" 28' 0" 90' 37.8 Sq . F1. 10,560.00Sky Need le

"r rtexlu m"
*'Also available in Tr iex ium . Please consult factory tor pr ices.
tWhen properly guyed 2 pos it ions.
t Roof bracket or guyed at 1st level.

NOTE: A ll prod ucts FO B Visalia, CA. Prices and specif icat ion s
SUbje ct to change w it ho ut not ic e. Ni nety da y limit ed
warran ty. Ca lifornia resid ents add sales tax .

Card # .. .•. . .•. . . . .•. .•. . . .. •.. •. .•. . . Expires .

Bank # Signature .

Wind Load Factor y
or 50 M PH Di rect

Antenna Load Price

Mail to Ttl-E x Tower Co rp .
7182 Rasmussen Avenue, Visal ia, CA 93277

Name : .

Street .

City Sta le Zip .

o Check Enclosed 0 Visa 6~_·~ 0 MIC [811

r-------------------
I ~~I efiJJ.$
'1S TOLL FREE

800-526-5277
In New Jersey
201-279-7528

CALL NOW
or

USE THIS HANDY ORDER FORMModel l M-Series
Supports 16 sq.
It. of antenna
area in 60 MPH
win ds. Lar ge top
sect ion fo r all
CDR and sma ll
prop pitch
motors. Til t -over
opt ion .

ri.Ex ~335
TOWER CORPORATION
7182 Rasmussen Ave" Visa lia, CA 93277

BUU Directlromthe Tri·EK@ Factoru
I ~......~

__- Factory Direct Prices ---=_
; 1 Save You 25%!
~~' r
~ " ~> t i
-,;;:~ ~.

~i

Model TM-Serl es
The Sky Needle
series suppo rts
large amateu r
beams. Hinged
base mo unt
inc luded for
concrete base.
Geared tele­
scopic w inch
incl uded . Motor
included w it h 70',
90' & 100'
models.

Come to Tri-Ex for innovative tower design and
engineer ing! Our towers are famou s all over the
world for their stre ngth, stress and wind resistance.
Now yo u can buy a superio r Tri-Ex tower at
FACTORY SAVINGS!

Ch oose yo ur meta l. Towers can be fabrica ted in
steel to AST M Specit ications w ith hot-dipped gal­
van ized fi nish (don e aft er constructi on so that ins ide
suriaces are zin c-c oated , too) . Or in Triex ium' '', ou r
light weight , corrosion resisting, high-strength light
all oy,

Tri-Ex HA M towers are available self-suppo rt ing or
guyed ; ta ke yo ur choice, The W series of c rank-up
to wers, the LM ser ies of crank-up/ tilt -over towers
and th e TM sky needles are self-support ing,

Use yo ur charge power to buy your tower. Tri-Ex
honors Visa and Master Charge credit cards. If yo u
have questions about tower accessories or which
size tower is right for your antenna, call Bill Salerno,
his technical sales know-how is ready to serve you .

Mo de l W·Series
Supports 9 sq. ft .
of ant enna area
in 50 MPH wind s.
CD R rot ato r
mounting pl ate in
top section. Rig id
base mount
included.

.... Reader Service-see page 274 73 Magazine· Oclober, 1980 119



Leonard A. Stefanelli N8AD
260 Colum bus St.
Elyria OH 44035

Late Check-Ins Come Now
- zero-beat on this computerized NCS system

II'HAT IS THE CORRECT CALL SI GN? KB8AM

KB8AM

WIIAT I S TilE NAME? BILL

WH AT I S THE NAME? LEN

Basically, what the pro­
gram does is ask for a list of
new ch eck -ins. When net
control asks for check-ins,
there usually is mass co n­
fusio n and not a ll of t he
ca llsigns are intelligible . It
is up to the cont ro l station
to get eno ugh of eac h call
to separate them one from
anothe r. So, fo r the pro­
gram , it is necessary only
th at a portion of each call
is ente red . (It is desirab le to
have the comp let e ca llsign
go in, but it is not neces­
sa ry.)

W h en ev e r y o ne h a s
checked in, or when the
servi ce co nt ro l sta t ion de­
term ine s th at he ' s had
enough, he halts any fur ­
the r entries. The prog ram 's
list is ha lted by typing the
lett e r Lo n th e line afte r the
last ca llsign. This tell s the
computer t o start doing its
th ing.

of chec k-ins, he goes back
and systemat ica lly " runs"
'each statio n through t he
net.

D uring m y years as an
ama te ur rad io o per­

ato r, I have served as a net
cont ro l stat io n for a few
d iffere nt ne ts. O ne of the
req uirements of a good net
co nt ro l stat io n is the abil i­
ty to keep track of all the
sta t ions t hat have checked
in and to know where they
are located and if they
have any traff ic. I used to
use quite a bit of paper to
do th is, and my penma n­
ship d uring busy sessions
w as more of a hindrance
th an an aid in operati ng.
Since t he TRS-80 Level II
ha s s uc h goo d st ri ng ­
hand ling ability, I dec ided
it wa s t ime to do aw ay w ith
a ll my chicken scra tc hing.

" Net Control" ha s bee n
used a t my sta t io n for
about a yea r now, and it
sure makes for a m uc h
smoother o pe ra t io n.

Normally, in net o pe ra­
t ions , t he net co nt ro l op­
er ato r as ks for peo ple to
cheek in with him by giving
t heir ca llsigns. Afte r he has
gathered a cert ain number

R~LIST ENTRI ES T" L I s T TRAF FIC C" LOOK POR CALL
E~ED I T X_ D£LET£ CHECK-IN

R=LI ST ENTRI ES T_LIST TRAFF IC C_LOOK FOR CALL
E= EDIT X" DELET£ CHECK- I N

L"END LI ST
P" F I ND CITY

WHAT I S THE OTH? OBERL I N'
K8 8AM CALL N8 AD LEN HE I S WaKI NG FOR YOUR CITY

WH AT IS THE TRAFFIC ( NONE- PRES S ENTER)? DETROIT
NOT AVAI LABL E YET

( PRESS ENTER)? _

THI S I S A SCIlA'I'CH PAD FOR CHECK- I NS
? NBAD
? KRSAI'l
? ucs
? ....B4VI
, t,

WIlAT I S THE Q1'H? ELYRIA

L" END L I ST
P- P IN D CITY

WH AT I S THE TRAFFIC ( NONE-PRESS ENTER) ? OBERLIN
NOT AVAI LABLE YET

( PRES S ENTER)? _

Fig. 1. Program initializes to th is display.

THIS IS '" SC RATCH PAD POR CHECK- I NS,

II~AT I S THE CORRECT CALL SI GN?

Fig. 2. Full and partial callsigns entered du ring check-in.

Fig. 3. After last check-in, addit ional information is
entered fo r each stat io n.

Fig. 4. Wh en KBBA M 's QTH was entered, the program im­
mediatel y announced that NBA D was look ing for that ci t y
(Oberl in).
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• CALL

1 N8AD
2 KB8/>J'1
l WAlDCS
• R"B<&VIK

'"''
L'"
BI LL
STEVE

J(""

""
ELYRIA
OBERLIN
ERI E
GO""'"

TRAFFIC

DETROIT
W9 I W

THIS 1$ A LIST OF ALL THE TAAFrIC WE ARE LOOKING roll.
- * * * * * - * * •• * . ** * * * * * * * . * * * * * * * * * * * * . ** *- * * - * * * * * . - * *- * * • • * _• •••
DETROI T - - - - - BY KB8Al'! lO 9 IL U - --- - BY lOAlUCS

( PRESS ENTER TO CONTINUEI ? _

END OF LI ST SO FAR ?

Fig. 5. The R command l ists all check-ins.
Fig. 6. The T command lists unresolved traffic.

WHAT CALL S IGN ARE YOO LOOKl t>G FOR? NeAD
LEt> HBAD I N ELYRI A CHECKED IN t 1

ELYRIA

(PRES S ENTER TO CONTI NUE ) ? _

Fig. 8. The E command allows you to edit an entry.

Fig. 7. The C co mmand look s for a part icular cal/ sign. F
does the same for cities.

for th e sta t ion leaving and
hit ENTER. The statio n w il l
be removed and everyone
after him w il l be moved up
one to f i ll his slo t.

There is one mo re com­
mand that is transparent to
the operator : t he D com­
mand (DRO P). In the com­
mand mode, typing D and
ENTER wil l get th e prompt
" W HAT CALL SIG N DO
YOU W ANT TO DROP ?" If
you answer with a ca ll on
the li st , th e program wi ll
plac e an aste r isk at t he end
of t he ca ll -string and also
at t he end of t he QTH
str ing. It also de letes any
t raf f ic t he st at ion had
l isted . The add it ion of the
as t e r is k ma kes st r ing
comparison impossible for
the o ther f unctions (un less
you add t he aste r isk to the
call or QT H when you use
the other commands).

This command cou ld be
used when a station hooks
up and moves off t he net
frequency or says he is
checking out but w ill be
back in a few minutes.

The description of the
program so far makes it
seem like a TV typew ri ter
program for storing a list of
all the stati ons that have
checked in. It is mu ch
more than that, however,
and here is where it shines.

W hen someone checks
in, a data base is set up
with call , name, QTH , and

WHAT DO YOO WANT TO CHANGE :
1 CALL
2 NME

3 ""4 TAAFFIC
~ !<lOTHl l'G

the l ist , or it wil l tell you
that he hasn' t checked in
yet by the fact that he's not
l isted.

The F command works
th e same as t he C com­
mand except that it looks
for cit ies instead of ca ll ­
signs.

The E co mmand was pro­
gram m ed pro bab ly be­
cause I am a lou sy ty pi st. It
all ows th e user to ed it any
previous check- in al ready
on the l ist. W hen t he co m­
puter is in the comma nd
mod e (" T H I S I S A
SC RA TCH PAD FO R
CHECK-INS" ), type E and
press ENTER. The pro gram
t hen asks " W HAT NUM ­
BER DO YOU W AN T TO
ED IT?" The numb er can be
found using th e R co m­
mand as described above.
If yo u wa nt to edi t the last
stat ion on th e l ist , just hit
ENTER.

The computer now w ill
respond as shown in Fig. 8,
and you rep ly w it h t he ap­
pro pri ate nu m be r. The
computer t hen asks for t he
correct information, which
yo u enter.

Co m ma nd X dro ps a
check-in fr om th e l ist . Type
X in t he comma nd mode
and press ENTER. The co m­
puter t hen asks " W HA T
N UMBER DO YOU WANT
TO D ELETE?" (w hich can
be found w it h t he R co m­
mand). Enter th e number

There are seven com­
m and s avai lab le t o t he
user:
L= lI STE ND
R= LIST ENT RIES
T = LIST TRAFFIC
C = LOOK FOR CALL
F= FIN D CITY
E= EDIT
X= DELETE CHECK-IN

Their functions are more
or less self-expla natory. L
stops the check-in scratc h
pad and send s the pro gram
to gat her al l the info abou t
eac h station.

Once the f irst check-ins
are entered, the other six
commands are usef ul. If R
is typed in, the progr am
w ill give you a l ist of all th e
sta t ions entered so far (#,
call, name, QT H, tr affi c).
Ten stat ions w il l be dis­
played at a tim e until all
have been read out .

Command T l ists al l the
traff ic that is being looked
for and the stations that
have t hat t raff ic .

If you have a long list of
chec ked-in sta t ions and
don't wa nt to read throu gh
the who le mess w it h the R
command to see if a par­
t icular station is on the net,
use the C co mmand. Type
C and ENTER; the com­
puter asks " W HAT CALL
SIGN ARE YO U LOO KING
FOR ?" and you answe r,
then press ENTER. If the
station has been entered
pr ev io usly , t he program
w ill come back w it h his (or
her) name, ca ll, QTH, and
the number ass igne d on

and repeat t he above steps
for each check-in left on
the li st. Wh en it comes to
th e last entry (the one be­
fore th e L], it w il l " run" him
and return to the command
mod e; t he TV w il l d ispl ay
" TH IS IS A SCRATCH PA D
FOR CH ECK-INS." (See Fig.
1 .)

After the Q TH, the com­
puter asks if there is any
traff ic. If th ere is none,
simply press ENTER. If t raf­
f ic is l isted, ente r it - eit her
the ca lls ign of the stat ion
needed or the locat ion
so ught , and ENTER.

The computer now will
store all of th e information

Since a new check-in list
has been set up, th e pro­
gram w il l now go to the to p
of the li st and ta ke each
stat ion separately , just as
the net control normall y
woul d. On most nets, the
NCS would ask fo r the op­
erator's name, his location,
and for any traff ic he may
have. The program starts
out by asking for t he cor ­
rect cal lsign, since the NCS
may have gotten only part
of it the f irst t ime. If the
NCS was qu ick and got the
call right th e f irst t ime, he
merely hits ENTER and t he
call wi ll be ret ained.

When t he right ca ll is
entered, the system asks
for the name of the check­
in. Some nets do not want
this, but it's my opinion
th at it add s a mo re per­
sonal touch. If no name is
given, simp ly press ENT ER
and an N/A is subst ituted.

The program next asks,
" W HAT ISTH E QTH?" Thi s
is entered. I use an abbre­
via tion for almost every
city to save ti me and mem­
ory . (Being an air tr aff ic
controller, and since al­
most every city has an air­
port, I use a prescribed
three-lett er airport iden­
t if ier . For exam ple, St.
Louis = STL, Chicago =
O RD , Cleve land = CLE,
etc.) W atch ou t if you do
th is, how ever: If an abbre­
viation is used for a city or
for t raffic, it must be used
throu ghout th e ent ire ses­
sion.
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DONE

Program listing.

0"
930"""'ii'"""H~ 1 THE" IH p;rr· WHAT I S TIlE CORRECT CALL SIGS";II S : CSlll) . HS
941 IF 11 .. 2 THEN IN PUT" WHAT IS TIlE CORRECT HAKE· ;R$: I<$(N I =IIS
951 IF II"] THEN IN PUT· "'1IAT I S TIlE CORRECT O'I'H";H$ : OS (Il)~HS

961 I F H~4 THEN IN PUT" WHAT IS THE CORRECT TRAFF IC · ;KS : 1'$ (N) -KS :TS (X )
" '1'$( 1') : CS(X j ..C$ (N) , GOSUB Hil8 , T S( Nj "T$( X) : T$IX) . .. •

9911 GOTO 11 0
r eee FOR C- ITOY-l: IF T$ {X) ..C$( C) THEN PRI NT C$(X) ; "'- - - " ; NS( C); " " ; C$ {

C) ;" IN ·;O$ IC );" CHECKED IN I · ; C : 0 ",1
llIU NEXT C
I ns IF 0 -1 TIIEN T$ IX) ~ "":GO'I'Ol I11S

1 815 FOR C.. l TOY- l : l p T$ (X ) . .. • TIlEN GO'l'OU 16 ELSE IF T $(X ) "OS {C ) TIlEN PRI
NT CS (x) , · - -- "; N$(Cll" · ;CS(Cll "' IN ";OS {C) ;" CHECKED IN I " ; C: R.l

11116 NEXT c. re R.. l THEN T$(X) .. • .. :GOT01830
11120 IF 0 ·0 AND R.0 THEN PRI NT " NOT AVAI LABLE YET " : IN PUT -(PRESS ENT

ERl "1GS: RETURN
raae O· Ill:R_1I : I NPUT- (P RESS ENTER TO CONT INUE)· ;GS : RETURN
1180 FOR C_I 'I'OY- l : IF T$(C) _C$(X) TIIEN PRI NT C$ (X) ; " CALL " ; C$(C) ; " " ;

N$ ( C) 1 · HE IS LOOUHG FOR YOU" : 0 - 1
118 5 IF 0 ,,1 THEN T$ (C ) ~ " " : 0~8

1 110 NEXT C
llU 0~ 8 :RETURN

1 2 08 FOR C_ lTOY-l : I F '1'$ (Cl =0$ (X) TIIEN PRIN T C$ (Xl;" CALL" IC$ (C) 1 "
N$(C ) I " liE I S LOOKI NG FOR YOUR CI TY- : 0 =1

128 5 I F 0~1 TIIEN T${Cl " -- : 0 . 0
12111 NEXT C
IHll 0 .11 : RETURN
1 5 11 8 CLS ,INPUT" WHAT NUMBER 00 YOU WANT TO DELET E" ;D
15 111 FOR K.OTQX:C$ ( II:) _C$ (11: +1 ) :NS (K) -N S ( 1<+1) : OS (K) ·OS ( 1< +1) ,TS ( K) " T S ( H I ) :

NEXT K : X"X-l: Y~Y-l : Z .. :z. - 1 : GOTOl1 B

11 REM I NITI ALUE
28 CLEAA1 5 81 , DIM C$( I UJ . N$ ll lJlJ , O$( l lle ) .T$( l eej
108 REM '11111' PGM
1 05 X· l , Z-l
11 0 CLS, PRIN T"L·ENO LIST". " R-LIST ENTRI ES " , "T- L I ST TRAFF IC " . " C"L OOK FOR

CALL " , " 1'.. 1'11.:0 CI TY" . " E" EOI T". "X-DELETE CHECK-IN' : PRI NT STRI NG$ (63, " ­
. j : PRINT" 'l'HI S IS A SCRATCH PAD FOR CHECK-INS"

1 3 1 INPUT C$ ( X)
1 35 I F C${X) · THEN GO'r013 1
137 1 1' C${X) X· THEN GOTOIS U
14 8 IF C$ (X) .. "L " THEN GOTO 2 88
1 5 8 IF C$(X ) ""R' THEN G0T03fl0
1 6 0 IF C$ (X) . · T " TIiEN G0T04 00
17 0 IF CS (X ) " " F ' THEN G0T05110
180 I F CS( Xj"·C" THEN G0T06 Bll
198 I F C$(X) " " O" THE" G0T07 ••
1 95 IF CS{XI" " E" THEN G0T09 U
1 97 Y-X , X" X+l
1 98 GOT01 3 8
200 CLS : FOR X.. :z.TOY
21 0 f'RI NT (d20 0. C$ (X )
aas I F C$( X) ."L" THEN GOTO 11 0
228 PRI NT :I NPUT"WHAT IS nit: CORRECT CALL SIGN " ; CS (X )
225 GOSUB 1118
23 r PRINT:I NPUT"WHAT IS THE HAME · ; H$ {X)
2] 5 I F N$ ( X) . .. .. TIlEH N$ (X ) ."N!A"
2U PRI NT,INPUT" WHAT IS TIlE QTH" ; O$I X)

~ :~ ~~sfi~(~~;;" THEN O$ (X) -"N!A·

25 0 PRI NT: I NPUT" WH AT I S THE TRAFFIC (NONE-PRES S ENTER)" ; T S (X)
25 2 IF T$ (X) .-- THEN GOTO 26 11
255 GOSOIl lUI
26. CLS :N EXT X
2711 Z"X : GOTQI U
3 11 a CLS : PRI NT" . "J "CALL". · NNtE · . " Q'I'H " • · TRAFF IC" : PRINTSTR INGS (63 , . _ " ) :

FOR X=lTOY
3 1 0 PRINTX1" " ; C$ oo . N$ (X ) .0$ (Xl . '1'$ (X)
3 20 W=Wtl : IF W. 10 THEN PRI NT:INPUT"( PRES S ENTER TO CONT I NUE) " ; G$ : W.0 :

CLS , P RINT " I"; " CALL" ,"NAME","OTH·.·TRAFF IC " : PRI NT ST RI NGS (6 ] , "
_ oJ

3 38 NEXT X
335 PRIH'I' : I NPUT" END OF LIST so F AR ";GS
3 48 w..,ll: GOT01l8
40B CLS: PRI NT· THI S IS A LI ST OF ALL THE TRAFF IC WE ARE LOOKI NG FOR" : pR

INT STRINGS ( 63 . " * "l
4U FOR x " I TOY
415 I F T$(X ) ." " THEN NEXT X ELSE PRINT TS( X)1" --- - - BY "1CS (X ) , : N

EXT X
H e pRIl>'T :PRI NT: I NpUT " ( P RESS £KTER TO CO....TINOE ) "; G$ : GOTO 11 8
581 CLS : PRI ~"': PRI ~'T: PRI NT ; I"PUT·WHAT CITY ARE 'tOO LOOr;I I>G FOR- ;F$
518 FOR X·l TOY : IF F$"'OS (X) THEN PRI NT N$ (X ) ;" " ; CS (X);" I N ·;OS (X); " C

HECKED I N • "I X : 0 -1
5 20 NEXT X
525 IF Q=0 THEN PRI NT F $ ," IS NOT AVAI LABLE YET"
5U p RI NT:PRI HT, I NpUT " (P RES S ENTER TO CONTINUE ) " 1GS
548 O· 8 : GOTO 11 &
6U CLS : PRI NT : PRI NT: PR INT , I Np;rr" WH AT CALL SIGN ARE YOU LOOKI NG FOR" ;F

s
610 FOR x-rror : IF F $~CS (X I THEN PRINT NS (X ) ; " " ;C$ (X);" IN " ; oS IX) ; "

CIIECr; ED IN ' '' ; X : 0..1
6 15 NEXT X
621 IF Q~ il THEN PRIN T F S I" IS NOT /W ,o. I LAIlLE YET "
6 30 PRINT : PRINT , IN PUT" (P Re s s ENTER TO CONTI NUE} " 1G$
6 41 O· i1:GOT011 8
7 U CLS
7 18 pRIN1',INp;rr · WHAT CALL SIGN DO YOU·WA.>fr TO DROP ";F$
7 28 paR X~lTOY : IF F$ -C$(X) TIIEN C$ (X j·C$ (X)+· · ":OS (X I ~OS (X I+" · ": TS (X

) ....
73 0 NEXT X
741 GOTO 11 0
900 CLS : N·Y : IN PUT "WHAT NUMBER DO YOU WANT TO EDI T-1N
910 CLS : pRI NT: PRINT CS( N). NS( N) . OS(N) .TS( N)
92i1 HaS :PRIH'I':INPUT · WH At' DO YOU WANT TO CHANGE :

1 CALL
2 NA)lE
3 0TH
4 TRApF I C
5 NOTHING

pu t into the program and
clears st r ing spa ce .

Line 920 probab ly needs
exp la nat io n (see program
li st ing). What yo u see is
wh at actua ll y is entered,
bu t after each line of pr int­
ing, press the DOWN A R­
ROW key; don't enter a
bunch of spaces. Every­
th ing else should be pretty
st ra ightf orward.

Final Noles
So m et im es t he obvious

is not so obvious! When
the p rogra m is f irst run and
a li st o f ch eck-in s is en­
te red into t he system, an­
other li st can be add ed
w he never t he com mand
mode appears. The new lis t
is added to the exist ing
Iist(s) and , in act ua l opera­
t ion , I have gotten up to
about 75 stat io ns in the
pr ogra m at o ne ti me. Ex­
ecu t io n t ime w ith t hi s num­
ber is fas t enoug h for
smoot h operat ing, but, of
co u rse. is not in stan ta ­
neo us.

M y syste m top ped out at
aro und 80 stations l isted,
but on ly because t here is
no t enough st r ing space
avail ab le wi th th e CLEAR
1500 statement in pro gram
li ne 20. 16K systems shou ld
have no prob lem hand ling
t he f u ll 100 stat ions, if
CLEAR 1500 is changed to
a va lue of, say, 2500.

There are no error-ha n­
d ling routines, 50 if you
feel you w il l exceed t he
100-stat io n lim it or t he
st ri ng sp ace t hat's se t
aside, use t he X co mmand
to rem ove al l the st ations
that are no longer aro un d.
If the above are exceeded,
th e program w ill BOMB
and you wil l lose all the in­
form ation th at has been
ente red . Err or-trapping in
th e main program wou ld
have been ni ce, but I d idn' t
have the m em ory to sacri­
fice. If you fee l you are
cl ose t o st r ing-space limit s,
BREAK t he program and
pr in t the st ri ng spa ce ava il ­
ab le, (PRINT FRE(A$), then
type CO NT.•

pared to the li st to see if
an yone ca n use it. If so, the
prog ram tell s you w ho is
looking for the city , his
call sign, and his name. If
matc hes are fou nd, the
progra m rework s t he data
base and deletes the traff ic
fro m t he a ppropriate sta­
ti on(s), keeping everything
up to date.

I f th e check-in has traf­
f i c. upon ente ring it. t he
pr ev ious s ta t io ns a re
sc a nned . and if so meone
has w hat he's look ing for,
t he com pu te r le ts you
know and updates the data
base.

Fro m m y exp eri ence.
th is system sure beats look­
ing th rough f ive pages of
log t ry ing to see if you can
ma tch up o ne station wit h
a nothe r.

It is my impression t hat
non-programmer types li ke
myself who subm it pro­
gram s for pub li cat ion are
apo logetic for their tech­
ni q ue. I am not . The re is no
structure and I do no t im­
p ly t hat good tec hn ique
has been used. Undoubte d­
ly, memor y was w ast ed
and speed cou ld be im­
proved , but the algor ithm
works and , as f ar as I have
seen, no bu gs are preva­
lent. Please change t hi ngs
ar ou nd if you are in cl ined
to do so.

Program Modifications
a nd Explanations

I do no t have a TRS-80
com p uter. I use a home­
brew Z-80 system w it h 7K
of static RAM . M y system
is conf igured th e same as
Rad io Shack's, and, to the
op erato r, t here is no di ffer­
ence between the two ex­
cept for al l t he flas hi ng
LEOs and a sli ght ly larger
size.

If yo u are using a Level I I
w ith 16K of memory, you
should change li ne 20. It is
no t necessary th at t he
change be ma de, but since
I run only 7K of RAM , I
have to limit my string
space. Lin e 20 d imensions
how m an y st at io ns can be

ing look ed for . If it is, the
prog ram automatica l ly lets
the NCS know. The same is
t rue f o r t he c hec k-i n's
QTH; as soon as his loca­
t io n is entered . it is co m-

traffi c. As each element is
en te r ed f o r th e sta ­
tion - for example. his cor­
rect calls ign - t he progr am
sca ns eve ryon e els e's traf­
f ic to see if th at call is be-
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Computerize your log book
with QSL Manager

InstantSoftware"

TO O RDER: Lo ok for this program at th e dealer nearest
you. If you r store doesn 't stock Inst an t So ft ware se nd
your o rde r wit h payment to : Instant So ftware lnc..
Dept. 8/73, Peterborough, N.H. 03458 (Ad d $1.00 fo r
handling) or call toll -free : 1-800-258-5473 (VI SA.
Maste r Char ge and American Ex press accepted). .

How m any t ime s have you looked at yo ur log book and
wo ndered if yo u remembered to se nd a Q SL to that
ope rato r yo u wo rked la st week? O r perhap s yo u se nt a QS L,
bu t you can't remember getting on e in return . The QSL
M anager program wi ll help you set up a computerized log
boo k that will give yo u fast, effici e nt access to yo ur records.

Th e prog ram will allow you to make co mplet e log ent ries
wh ich incl ude: dat e, time, call sign, nam e, band, bot h the
se nt and received signa l repo rts, the mode. whether a QS L
was sent or recei ved, and any remarks you want to add. Up
to 1400 entries can be recorded o n d iskettes (depend ing on
how man y d isk dr ives yo u have).

You wo n' t hav e to fumble with index cards or pa pers
whe n you're in the middle of a contact. The QSl Ma nager
prog ra m ha s a built-in search func t ion th a t will loca te and
present the infor mat ion o n any ca ll sign in your records.
You ca n eve n list all the QSO's fo r a particu lar data, time,
ba nd worked , mode, or a spec ific signa l report. The pro­
gram will eve n give you a list of all entries where a QSl was
se nt but no ne was re ce ived in return .

The Q Sl Ma nager pro gram ha s built-in ed it ing fe a tures
tha t le t you always keep your log book up-to-dat e. Of
co urse, there's a lso a command th at le ts yo u o utput your
lo g ent ries to a printer for hard co py.

In that next QSO, knock the ir socks o ff with yo ur infa lli­
b le memo ry. Just don 't tell the m yo u use the QS l Man ager
program.

This package req uires the foll owin g minim um syste m:
1. A TRS-80 Level II with 16K RAM.
2. An Expans io n Interface with 16K RAM (or mo re).
3. One or mor e dis k d rives.
4. Any compat ible Disk Operatin g System .
S. A printer (o ptio nal).

Pkg. 0151RD (d isk-based version) $19.95.

•A trademark of Tandy Corporation

Peterborough, New Hampshire 03458

", 337

Ourdealers are telling us that "73" oullells them all .. .socall
today and join the dealers whomake money with 73 Magazine.

For information on lelling73 Magazine call 603-924·7296 and
speek with Ginnie Boudrieau, our Bulk Salel Manager. Or write
toher at:

Selling 73 Magazine, the ham radiomagazinethat oilers quality
and quant ity. brings the ham into your store. Once through the
door you can sell him anything.

Plus .. . you make a prolil selling "73". Newsstand price is
$2.95 and you pay only $1 .97 an iSlue (thaI's the ltandard
dealer dilcount of 33\-1%). You make 98e oneach issue lold.

..... Reader Service- see page 274 73 Mag azin e . Octo be r, 1980 123



Ed Ingber WA6AXX
10816 N orthridge Square
Cupertino CA 95014

A Computer-Controlled
Talking Repeater

- part I: Introduction

Photo A. Repeate r is self-co ntai ned inside a 19"-w ide cab inet, w ith the exception o f
IC-225 two-meter remote base and audio tape cartridge mach ine (not shown).
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O ne of the most natu ra l
comb inations of mi­

cr ocomp ut er technology
and amateur radio is in re­
pea te r con trol. Using the
real st rengths of the co m­
puter to build in feat ures
not feasible witho ut it is the
challenge. But se lecting the
featu res that .a re truly use­
ful for the average user is
a lso pa rt of the challenge.

Ide a l ly, the re pe a t er

sho uld be clea n, pleasan t to
Iisten to, and be responsive
to simple comm ands of its
use rs. The fa ct tha t the re­
peater is co ntrolled by a
co mputer should be tran s­
parent to its users; once the
project is complete it 's t he
featu res, not the computer,
that a re imp ortan t.

This art icle describes a
co nt rol system built for a
small, clos ed nO-MHz re-

peate r in northern Califo r­
nia . The wo rk wa s sha red by
Bruce Ma rtin WA6EQS. The
features incorporated in­
clude all those o n our or ig­
inal "wish list" - eve rything
within reason that we felt
wou ld be usef ul on the ma­
chine . The controlle r has
been in operation, perform­
ing as intended, since June,
1979.

This isn't intende d to be a

construc tion art icle, but
ho pefu lly it will present
ideas he lpf u l to anyo ne
considering a similar proj­
ect for repeater control or
for o the r ded icated micro­
computer applications.

Repeater Features
A key to an interactive,

we ll hum an-engineered re-
. pe ater is the use of speech
synt hesis . With a voice,
co mma nds ca n be ec hoed
and information can be pro­
vided on almost a conversa- .
ti ona I ba s is. The vo ice
should so und natural and
be int ellig ib le . Speec h­
sy nthesiz e r boa rds from
Telesensory Systems 1 were
used , which pro vid e the
voice. They're easy to con­
tro l and are highly inte lli­
gible.

With the widespread use
of low-power handi e-ta lk­
ies, it' s often usefu l to
check how wel l yo u're get­
t in g into t he ma chine .
Often , when inside a build­
ing it's he lpfu l to f ind a "hot
spot. " By simply pressing
tou ch t on e TM keys, t he
repeat er reads ba ck an
S-meter read ing. Simila rly,
fr eq uency erro r ca n be
measured and read back to
check o n freq uen cy dr ift o r
to net a new crystal onto
chann el.

The auto patch operation



is sim p l if ied and refined t o
allow easy access and , at
th e same tim e, to pro tect
th e repeater owne r against
unauthori zed and long di s­
tance c all s. The phon e
numb er e ntered is re ad
back to th e user , al low ing
him to ca ncel the request if
he e nte red it wro ng . The re­
pe ater actuall y does th e
di aling, v ir t ually eli m inat­
ing w ro ng numbers. Bef ore
dialing, the rep eater checks
th e ph one nu mber pr efi x
aga inst a table of local dial­
ing pr efixes to determine if
it 's a toll ch arge. Toll ca l ls
ca n be m ad e, but req uire
m or e user intera ction . This
mak es the user aware that
th e call w il l be b illed , and
prevents abuse by unau tho­
rized users.

Photo B. Pragm atic De sign s CPU-1A microcomputer for dedicated applications. I/O in­
te rfaces thro ugh 26-p in Creat iurnper'» cables fA P Products). Breadboard area allows
customiz ing to fit the applicatio n.

LO W COST APPR OA CH

SINGL E BOARD MI CROC OMPUTER

E XPE NS IVE APP ROA CH

o BOARDS

m achine far m or e pl easant
to listen to.

The speech synthes izer
allows vo ice rath er th an
CW IDs. Exor, th e littl e man
w it h the voice , t ries hard to
avoid in terrupting a conver­
sat io n and w il l never talk

. rr:.iI
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I TOUCH TONE INT ERFACE BOA RD

ANA LOG IN TE RFA CE BOA RD

I 1/0 B OARD

I I/O BOA RD

PROM BOA RD

CM OS RAM BOA RD 1/RA M B OARD

CPU B OARD

/
S- IO

I-t/

I
P ROM

I I
CPU CHI P I

I PRO M I I RAM-I/O CH I P I B RE ADBOARD

AREA

c::::J
c::::J I RAM-I/O CHIP I

Fig. 1. Expensive approach vs fow-cos t approach to dedi­
cated app licatio n m icrocomputer.

reset. A n audio-de lay line is
used to al low muting o f th e
received signa l squelc h ta il,
as we l l as to mu te tou ch­
ton e co m mand sig nals. Th e
absence o f th e doubl e ker­
chunk h ea rd on mo st
re pea ters m ak e s the

Th e repe ater ca n be t ied
to two m eters as a remote
base. The tw o-m eter equip­
ment is an Icom IC-22 S and
is progr amm ed by the user
t o any f req ue ncy betw een
145.8 and 148 MHz, for sim­
pl ex or plu s or minus 600­
kH z t ransm itte r offset. The
rep eater reads back th e fre­
quency and offset w hen
cha nged. Th e rem ote base
tr ansm itter is ena b led inde­
pendently , allowing mon i­
t oring only and ta lk ing over
the tw o-meter signa ls. The
rem ote base al lows fl exibl e
em er g enc y c o m m u n i­
cat io ns sho u ld t he need
arise.

Since the co ntro l over
the air is by touch tone co m­
m and s, a tou chton e pa d
test fe atu re al lows check­
ing pads by reading back
any seq uence of keys sent.

The rep eat er o pe ra te s
wi th a long han g t ime, w ith
a beep er to indicate the end
of a t ransm issio n and ti mer

the ca ll of t he indiv idua l,
t hen " ring" until p ic ke d up
or until a one-mi nute timer
t imes o ut.

As ide fr om st and ard
ph on e-patch ope rat ion, a
ve rsat i le a u to dia ler is
av ai la b le fo r f requ en tl y
ca lled numbers. Storage of
phone num bers is in CMOS
RA M , w i t h independ e n t
batter y back up, all ow in g
users to enter an y local
phone number into any o f
sixty autod ia le r location s as
we ll as to cha nge or move
th em at any t ime. Th e num­
be rs are load ed over th e
a ir using tou ch tone com­
mand s. Th e a u to d i a le r
greatly improves th e safe ty
of patch o pe ra t ions w hen
the use r is dr iving. Auto­
di al er location and phone
number read b a c k e ns ure
di aling the correct number.

Single-di g it access to the
tel eph on e operator sim p l i­
fi es emerge ncy communi­
cat io ns. A sim p le tou ch ­
tone seq uence accesses the
" t im e lady," so t here's no
need to build a time-of-da y
clock into th e rep eate r (got
away easy on that one).

Th e rever se autopat ch
has been t ak en a step fur­
th er , a l lowing a direct ed
ringba ck. W he n so meone
wants to contac t a user of
th e rep eater, a pho ne call
to th e repeate r an d ent ry
o f the correct co m m and
causes t he machine t o say
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R IOIGO
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... MICROCOMPUTE R 1/0
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rig. 2. Repeat er hardware b lo ck d iagram. Microcomput er pr ovides all timing and co ntro l.

Pho to C. Repeater cont rol board. Ma in board moun ts on the csbinet 's " fro nt door. "
Cl ock wise from up per right are CPU-"1 A m icrocompu ter, audi o delay line, audio m ixers,
pho ne patch , and dc-de con verter.
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ove r anyone . Since an ID is
req u ired at least every te n
m inu t es, star t ing a t six
minu t es in th e repeater
looks f o r a hang-ti mer ti me­
ou t to work in its ID. By
nine m inutes in , it wi ll try to
ID at the end of a user's
tr ansmission and, if al l else
fa il s, Exor w i ll get out his
key and ID in M orse code
over a co nversat ion at ten
minutes in. I f so meo ne
starts to t ransm it w hile he's
speaking, he'll stop and
wa it f o r ano the r o pportuni­
ty so as not to be rud e.

A n aud io t ap e ca rt r idge
m ach ine conta in s ano ther
vo ice ID- th is o ne by
Nancy . She is touchtone
comma ndab le and also
comes up every thirty m in ­
utes on the hour and half
ho ur for a time-remind ing
ID. If a QSO is in progress
when she's scheduled to
speak, she w aits unt i l the
end (hang-t imer t imeout).
As a resul t , she never inter-
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Photo D. Development system consis ti ng of IM SAI 8080, dual fl opp ies, keyboard, and 9"
CRT. ROM-sim ulat or boards co nnect to small dedicated application micro computers for
in-circuit emu latio n-type softwa re debug.

The remarkab le AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode .

CALL TODAY

KRYDER ELECTRONICS
5826 Northwest50th, MacArthur Square Shopping Center

Okla. City, Okla. 73122 (405)789-1951

AEABrings you the
Breakthrough!

MEMORY KEYER
BREAKTHROUGHI

terfacing can be pl aced
nea tl y in CPU-l 's br ead ­
board area .

A fund amental design
decision made at the be­
ginning of th e project (one
made in any microcomput­
er project) w as determining
which function s would be
im plemented in hard ware
and which in software. In
gen eral , this decision is
based on minimizing over­
al l cost, which primaril y
includes developm ent cost
and manu facturing co st.
Since software is largel y a
one-time development cost
while hardware costs are at­
t ached to each unit pro ­
du ced , t he dec isio n de­
pends on how many units
are to be pro duced. If many
are to be built, a softwa re­
inten sive design is preferred
becau se the dev elopment
cost is spread out over the
large number of units, while
manufacturing cost is min i­
miz ed because of the re­
duced amount of hardw are.

In this projec t, where on­
ly one repeater controller is
t o be bu ilt, implementin g in

rupts but often gets in the
last word of a QSO .

Design Approach
Several approaches can

be taken in selecting the
computer used in a repea t­
er controller. A number of
comm ercially available
boards -CPU, RAM, ROM,
I/O , and other special fun c­
tion boards- could be as­
sembl ed to form the com­
puter. For example , an
5-100 motherboard plus off­
the-shelf 5-100 cards would
do the job nicely, but would
cost well ov er $1000! A
more cost-effecti ve ap­
proach (and the on e used in
thi s project) is to use a
single-board microcompu t­
er specifically intend ed for
dedicated appli cat ions. Th e
computer is treated as a
programmable logic block
in the system . The board
selected includes enough
breadboard area right on
the board for customiz ing
and interfacing to the rest
of the repeater and costs
only $160 as a kit. Aside
from the low cost of this ap­
proa ch , r e l i ab i l i ty is
enhanced because of the
very man y fewer compo­
nents and interconnections
of a single board computer.

The 8085A CPU was se­
lected based on program­
ming experience and devel­
opment c apability . The
8085A is also ideal in that it
can be configured for a
very low parts count but
complete computer, w ith
all the sof tware power of
the original 8080. It also has
a ver satil e interrupt struc­
ture built in, high speed ,
and single + 5-volt supp ly.

The Pragmati c Designs ­
CPU-l Single-Board Micro­
computer uses the 8085A
and its LSI com pan ion,
8155, which provides 256
bytes of RAM, 22 I/O lines,
and a programmabl e count­
er/t imer. The CPU-l A uses
two 8155s and w as select­
ed for this project. Up to 4K
of EPROM can be accom­
modated directly on the
CPU-l. Customizing and in-



Photo E. Repeater in final checkout. Program runs our of ROM simulator in IM SA I to al­
low rap id prog ram changes.
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and shortens the repeater
hang t ime to conse rve
pow er.

Software

W rit ing a large program
to control a system in real
tim e is qu ite a bit d ifferent
t han w rit ing sma ll applica­
tions programs which run
on a general-purpose micro­
computer. There are lots of
books th at descr ibe assem­
bly langua ge instruct ion
set s in deta i l and guide the
newcomer through exam­
pl es of w rit ing small pro­
gram s. Real-t ime contro l
pr o gra mm in g, how ever ,
where the compu ter is ap­
parently performing many
co n t ro l t a sks si m u l t a­
neously, is an area that
hasn't been widely writte n
abou t. W e're pr etty much
on our own.

There exists from Intel a
Rea l-Time M u l t i-Ta sk i ng

' Ex ec u t iv e ( RM X/80™ )
whi ch p ro v ide s t he so ft­
wa re nucleus for a system
such as the repeater con­
trol ler. Since it cos ts $2100

. and requires use of their
$15k developm ent equip­
me nt and th eir $500 single­
board com pute r, I cho se
not to use it.

The key to approach ing
th e sof tware development
in a proj ect such as this is to
find or design a sim p le,
gen er a l-purpose nucleus
w ith enough capab i li ty to
handl e the spec if ic job . The
nucl eus w ill be described in
det ail in part II of this arti ­
cl e, bu t Fig. 3 ill ust rates its
fundamenta l organization.

An Initialization modu le
sets up the hard ware and
program va riables on pow­
er-up or reset.

The Foreground modu le
m an a ge s " f o re gro u nd
tasks," which include activ­
ities such as speech synthe­
size r control, tone genera­
ti o n, and co m ma nd se­
quence de tection.

The Background module
is an interrup t routine exe­
cuted every 5 ms. It moni­
tors rece iver squ e lc hes,
phone ring, and ot her status

sory spe ech synthesize r
boards and a sma ll CMOS
RAM board w ith batte ry
back up p lug into co nnec­
tors moun ted on t he CPU­
1A . A w at c hd og t i m er
generates a reset pulse if a
sof tw are bu g or no ise gl itc h
causes the computer to
crash and be un ab le to ser­
vice the time r.

The touchtone receiver
co nnects to the 220 re­
ceiver and to the phone
line. Aud io mixers under
com puter control connect
the proper audio sources to
th e 220 tr ansmitter and to
the phon e li ne. The aud io­
delay l ine circuit ry allows
mu ting of squelc h tai ls and
tou chtone signals before
th ey reach th e tr ansm itter
audio input.

Th e two-mete r IC-22S
synthesizer is programmed
by ten output b it s from the
microcomput er, with sim­
p lex or p lu s o r m inu s
600-kHz t ransmitter of fset.

The power supp ly con­
tains a de-de converter for
the negati ve supply so that
only + 12 volts is requ ired
for repeater operation, sim­
pl ify ing battery back up. If
ac power fai ls, the micro­
computer redu ces the pow­
er level of th e transmi tter

parts I I and III of th is article,
but an overview can be pro­
vided by th e block d iagram
in Fig. 2. The rf porti on of
the machine consists of a
spl it-ap art M id land 13-509,
w ith a pream p and 50-Wa tt
power ampl ifier. A duplexer
allows use of one antenna
fo r both t ransmitt ing and
receiving.

The microcomputer pro­
vides all t im ing and co ntrol
required by the repeater.
The CPU-1A conta ins th e
CPU, RAM, ROM and I/O
fo r t he mi c roc ompu ter .
Mounted in the br ead board
area of th e CPU-1A is a
digita l-to-an a log converter
(D/A) for tone generat ion . A
software-cont ro ll ed ana log­
to-digital (A/D) converter is
formed w it h t he D/A plu s
the co mparator and analog
multipl exer. The Tel esen-

Fig. 3. So ftware nucleus b lo ck d iagram .

sof tware only those fun c­
t ions d if fi cul t to impl em ent
in hardware would be rea­
sonab le. But since the goa l
of a hobby proj ect is not to
minimize cost but to learn,
I b it the bu ll et and made
the design heav ily sof twa re­
inte nsive . A genera l-pur­
pose, real-t im e software
nucleus was devel oped
whic h has been appl ied to
other projects since starting
the repeater design. The
control system illustrates
the capabili ty of a mini­
mum-configuration micro­
co mp uter. Rel iabil ity and
powe r consumption are im­
proved in the system as a
result of the minimum­
hardware approach.

Ha rdwa re

The repeater hardware
wi ll be di scussed in detail in
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Pho to F. Repeater simula tor used du ring sof tw are de velopment before checkout was
possible on ac tual repeater.

..
signa ls. It decides tra nsm it­
ter offlon and phone offlon
ho o k . T he Bac k grou nd
module also performs peri­
od ic AID conve rsions and
sto re s th e re su lt s i n
mem ory.

An important e leme nt in
the Background module is a
ge ne ra l- p u rpose t i mer
structure. Any number of
independent ti mers may be
implemented, with li m ita­
tions based only on tota l ex­
ecution time relative to the
interrupt period. Each timer
has a unique rout ine asso­
ciated with it which is exe­
cute d on t im eout of that
par ticul ar tim er. Th e re­
peat er cont ro ller uses 19
timers, fo r such functions
as beep timer, hang t imer,
p h o n e- p a t ch t i m eou t ,
phone-answer de lay t imer,
etc .

Fina lly, a separate Trap
In terrup t m od u le load s
touc htone commands into
a RAM buffer w hen re­
ceiv ed , to be eva luated
later by the sequence de­
tector in the Foreground
modu le.

While devel oped specifi ­
call y fo r the repeater-con ­
trol soft ware, the nucleus is
gene ral purpose and can
easily be adapted to many
similar real-time con trol ap­
pl ications.

Development Equipment

T he devel opm en t ap­
pro ach used in this project
wa s ROM simu lation-the
pro gram RO M of the re­
peater's co mp uter during
devel opment was actuall y
RAM inside an IM SA I 5-100
co mputer. Three Pragmat ic
Design s D BM -1, 2K- byte
RO M si m u la t or boa rd s
were used .

The ult imate approach to
mi crocom puter de ve lo p­
m en t is CPU in-cir cu i t
emu lation . The CPU in the
microcomputer unde r de-­
ve lopment (ta rget) is re­
p laced by a cab le which
goes to t he develop ment
syste m computer. The de­
velopment system can then
emulate the target com-

purer's CPU and any com­
binat io n of RAM, ROM, and
110. The cab le is the link
between t he p o w erfu l
d iagnost ic capab il ity of th e
developme nt sy stem and
the real it ies of the target
computer hardw are.

D eve lopm ent sy stems
with fu ll in-c ircuit emula­
ti on capabi l ity, suc h as t he
Intel MDS or Tektroni x
8002, cost 515-20k , putting
th em beyond t he reach of
many potential users. Emu­
lati on of ju st the program
ROM rather than the CPU is
an effect ive alterna tive ap­
proach to developi ng and
deb ugg ing sma ll - to med i­
um-sized progr am s whic h
run in target hardware. The
link f rom a low cos t 5-100
computer can be through
the ta rget computer's ROM
socke ts. A ROM sim ulato r
look s l ike RAM t o the
d ev e lo p m e nt co mp uter,
and li ke ROM to t he target.
The target program can be
loaded and mod if ied f rom
th e co nso le of the 5-100
development computer but
can run in the target com ­
puter, allowing rapid pro­
gra m changes as bugs are
fo und and correc ted.

The development equi p­
ment used in this project
cons isted of an IM SAI 8080

with 28K of RAM, a pai r ot other industriall y-availabl e
Persci fuJI -sized floppy d isk sy stem softwa re - c os t s
drives, and thr ee Pragm ati c about 51001
Des igns DBM-1 , ROM simu- Since the sof tware devel­
lator bo ard s to simu late up opme nt was spread out
to 6K of program memory over severa l m onth s and
in the repeater's compute r. the repeater was not ava il-

One of the most cr it ical able un t il f ina l checkout.
requirement s fo r effective the 'bulk of th e software
use of any development was checked out on a re-
hard ware is good qu ali ty, pea ter sim u Iator - LED s
rel iabl e system software - and switches sim u lating the
disk-operating system, as- repeater's fun ct ions (Fig. 4).
sem b le r, and debugger. A sim ple circ uit w ith key­
Such software exists for pad simula ted the M ostek
80801Z80-b ased systems MK5102 tou chtone rece iv­
fro m Di g i t al Res earc h . er. An aud io amp lif ier and
The CP/MTM d isk-operating speaker were used to l isten
system manages access to to the speec h synthesize r
information stored on disk and ton e generator during
and includes fi le-handling deve lopment.
uti lities. a tex t editor, an T he m icr o comput er
8080 a ssemb l er , and a hardware was de signed and
debugger pro gram . A l so built in parallel with the
ava i l ab le fr om D ig ita l sof twa re development. The
Researc h3 i s MACTM, a hardware was tes ted fi rst
ni ce r as se mb le r w it h using simple routi nes run
m ac ro-c ap abi l it y , and w ith t he ROM simulato r be­
SIDTM, a debu gger prog ram fo re attempting to bri ng up
wh ich allows sym bol ic as the repeater softw are.
well as absolut e references. When the hardware wa s

This softwa re must be know n to be wo rking, the
the greatest ba rgain in the b a si c softwa re fo re -
world of m icrocompu ters ground/back grou nd nucle­
today . Co m parab le so f t- us was brought up. Just a
ware packages from Inte l sw itch simulat ing receiver
fo r th eir development svs- sque lc h and an LED indi-
tems can cost several thou- eat ing tra nsm itter statu s
sand do ll ars, w hile CP/M - were used to test a sim ple
in many ways better t han COR and t imer f unct ion. Af-
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hours the repeater was
back on the air. The ma­
chine stayed at the low
leve l site for two weeks to
complete mechanical work,
do some rf wo rk, make
m in o r software c hanges,
and le t the syste m burn in.

Next Time
Part II of this ar t icle will

describe de ta ils of the mi­
crocom puter hardware and
the software nucleu s. Part
III will disc uss hardware
and software interfacing of
p e ri p h era l c i rcuit s i n­
clud ing the speec h synthe­
size r, remote base, aud io
delay line, and other sec­
t ions tha t may be of partic­
ular interest. .
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mech an ical work wa s done
to mount the new ha rd­
wa re. The repeater sim ula­
to r was unp lugge d from the
compute r, t he co nt ro l
board was plugged in, and
presto ! - w ithin a coup le of

complete and t he remain­
der of the interface c ircuit­
ry was co mple ted, the sys­
tem was ready to be inte­
grated into the repea ter.
The machine was brou ght
down off the hil l and the
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te r the nucl eus was known
to be wor kin g, the va riou s
fo regrou nd a nd back­
gro und rout ines we re wr it­
ten and tested to imple­
ment the fea tures de sired.

When the softwa re was
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Fig. 4. Repea ter simulator. Switches and LEOs simulate the repeater's status inp uts and contro l outputs dur ing so ftware
devel opment. Keypad plus logic simulates Mostek MK5102 to uchtone receiver.
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Buzz Gorsk y K8BG

712 Hi llside Drive
Carlisle PA 17013

Murphy's Own OSCAR Tracker
- simple pointer for satellite antennas

Program 1. Trivial clo ck.

1 I NPUT -ENTER TIME I N HR S , MI NS-;H, M:IN PUT-HIT
' ENTER' TO START CLOCK ";Z :CLS :PRINT CHR$ (23)

2 PRINT@5 34, H;" :";!'li n:" iS
3 FOR 1=1 TO 55 1 :NEXT
4 S=S+ l : I F S<60 THEN 2 ELSE S=0 : M=M+l : I F M=60

THEN M=0: H: H+l
5 I F H= 24 THEN H: 0
6 GOTO 2

Program 2. OSCAR tracking routine. No te: /9 is a variable
se t in the body 0/ the program. It equals the total number
of minutes that the satellite is available for communica­
tion .
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60 0 IF D(INT( I9/2» ( 360 AND D(INT( I9/2 ) ) >180 THEN FOR
1: 1 TO 19:I F D(I ) <90 THEN D{I )=360 :NEXT ELSE NEXT

6 05 19:I9-1 :F OR 1:1 TO I9 : D( I ) :AB S (D(I )-D ( I+l ) ) / 6 :NEXT:
X:INP(4) :PRINT · SET ANTENNA TO PROPER I NITI AL
HEADI NG AND SET TRACKING SWITCH n : INP UT-H IT ' ENTER '
TO START TRAC KING" ; X$

61 0 FOR 1: 1 TO I 9:FOR J= l TO 15 00 0 :NEXT
615 X=I NP (3 ) :F OR J= l TO 5 0 0 *D(I):NEXT : X=INP{4)
6 20 FOR J : 500 *D( I ) TO 15000:NEXT : NEXT:GOTO 5 55

hit. Print CHR$(23) sets up a
32-character line instead of
th e usual 64-characte r l ine .
Sta teme nt 2 pri nts th e time
in hour s, mi nut es, and sec­
ond s in the center of the
screen. The loop do es the
timi ng (that is t he reason fo r
th e program , after al l)while
the fo l low ing sta tements
take care of adding minu tes
after 60 seconds and add ing
hours af ter 60 m inutes. If
yo u run this program on
your machine, yo u will be
able to see how many ex­
ecutions of th e FO R-NEXT
loop equal on e second. I
found t hat 551 came qu ite
cl ose. The longer you let
the program run, the more
a c cu rat e wil l be t he
estimate .

W ith that don e, th e rest
of the task is really easy .
Program 2 shows the rou­
t in e for co ntro lling the
antenna - it is not a com­
plete program in itself . M y
sat e ll ite-trac k ing program
ca lc ulates antenna bear­
ings (az imuth and eleva­
tion-though I current ly
cont rol only az imuth) fo r
eac h minute of a sate llite
pass. T hese are stored as

worki ng is inversely propor­
t io nal to it s com p lexit y, I
deci ded on a trivia l ap­
proach . The M-80 hardwa re
has both so l id-sta te- and
relay - (o r optoiso lator) con ­
t ro l led switches w hich re­
spo nd to com mands from
the co mpute r. Fo r example,
t he BA SI C state me n t
X= INP(3) w ill cause th e
normall y-cl osed relay co n­
ta ct s t o o p e n, whil e
X= INP(4) w il l c lose th em
again . It seem ed t hen that
once antenna bear ingswere
know n, a sim ple t im ing rou­
t ine to turn the antenna
rotor on and off through th e
M -80 board wou ld suff ice .

To do that, I needed to
know a bit about the ti mi ng
features of the com puter. I
deci ded to use the engi­
neering (try and try again)
rath er than the scient if ic
(f igure it ou t) approach to
this problem. Program 1 is a
sho rt program th at w ill
cau se t he computer to
functi on as a cl ock. Stat e­
ment 1 allows ent rance of
current (or just futu re) t ime
in hours and minu tes. The
input stateme nt then hol ds
execut ion unt il ENT ER is

had a program to obta in
a nt e n na b e ar i ng s fo r
sate ll ite passes, it seemed a
logical step to let the com­
puter control the antenna
d irec tly.

As I co nside red th e prob­
lem , I rea li zed t hat t here
co uld be ma ny po ssible ap­
proac hes from the trivia l to
the elegant. Recall ing that
one com puter corolla ry of
Mu rphy 's Law states that
the li kel ihood of a program

I had decided to embark
on th e v ideo RTTY route

by way of th e Rad io Shack
TRS-80 and the Macro­
tronics M-80 ham interface.
Since N6EE has done all of
th e work on the M -80, there
was li ttl e involved in get­
ting the system going on
teletype . However, I had
chosen that system ove r a
d ed ica t e d RTT Y v ideo
system becau se of my in­
te rest in OSCAR. Once I
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Barker & Williamson, Model 370-15, Broad Band Dipole Antenna with balun. Rugged
construction for long life.

Covers 3.5-30 MHz incl uding the new 12, 17 and 30 me ter bands.Only 90 feet long! Can be used as a slopi ng
or flat top antenna.

Supp lied completely assembled wit h high ten sil strengt h steel copper clad wire, 50ft. RG coax cable and
PL259 connector.
Will handle 2.5 KW -5 KW PEP

See your Dealeror Write:
.... "

_ Barker & Will iamson, Inc., 10 Canal Street, Bristol, Pa. 19007

0(1)during the computat ion
process. The program al­
lows the user to see these
on the screen or to obtain a
printout . After all values
are obtai ned, the machine
asks, "Do you wa nt anten na
cont rol ?" If you indi cate
"yes," then the program
branches to lin e 600, wh ich
is where Program 2 begins.

This routi ne is relatively
stra ightforward. After some
hou sekeeping which I w i l l
exp lain in a moment, the
program beg ins keep ing
time. I t is started by the
user hitting ENTER. It then
delays 30 seconds, rotates
the antenna for a suff icient­
ly long t im e to get to t he
bearin g fo r minute 2, it
delays for the balance of
minute 1, then delays an­
other hal f mi nute before
rotating to th e bearing for
minu te 3.

Her e are th e det ai ls.
Since th e bearings may
begin just east of no rth then
con tin ue to the west, as

with a morn ing pass, I
decided to let th e antenna
sit at nor th and then track
w est , whi ch i s wh at I
generally do when control­
ling manu all y. Therefore,
lin e 600 asks if the middle
o f the pass has bearings to
the we st of the QT H (be­
tween 280 and 360 degrees).
If so, any bearings which
are less tha n 90 are con­
verted to 360. This means
that several bearings wi ll be
360, then bearin gs w i l l
decre ase in va lue toward
180.

Line 605 changes the 0(1)
to values which will be
usable in the tim ing rout ine.
They are changed in the fol ­
low ing manner. 0 (1) now
equals the original 0 (1)
minus 0 (2) di vided by six.
A ctual ly , the abso lute
value of the di fference is
used. The difference is the
d ifference in degrees be­
tween the ante nna bea ring
at minute 1 and that at
minute 2. The division by six

is done since my rotor
moves at 6 degrees per sec­
ond. Thus, 0 (1) is now the
number of seconds that the
rotor mu st be turned on to
move fro m bearing 1 to
bearing 2, etc.

Line 610 starts the t iming
process after ENTER has
been hi t. The I loop is used
once for each minute of
track ing . The f irst J loop ­
for 1 to 15000 - prov ides a
3D-second del ay . Then , in
line 615 , t he X = INP(3)
sta teme nt tu rns on t he
ro tor, J loop keeps it on fo r
0(1) seconds, and X= INP(4)
turns it oft. Line 620 t hen
continues to delay for 30 ­
0(1) seconds, then the pro­
cess begins again. Line 555
is in the body of the ma in
program and asks the user if
computations are required
for th e next orb it.

I sho uld make one com­
ment about the hardware. I
am using the S-vo lt supp ly
and nor mall y-op en rel ay
contacts to control a sec-

ond rela y wh ich I have
placed in the housing of my
rot or control. That relay, in
turn, controls the rotor . An
SPOT sw it ch determines
whether closure of the relay
wi ll cause cl ockwise or
counterclockwise rotation.
So, at the start of a pass, I
place the antenna in the
correct initial po sition and
set the switch according to
wh ic h way I wa nt the ante n­
na to move. At the proper
t ime , 1hit ENTER, and then
track ing w il l be don e auto­
matica l ly during the pass.

There are certainly more
elegant ways to perform
thi s task, but I doubt if
there is a mu ch simpler
way . Even wi th the two pro-­
grams shown here, though,
you can mak e some nice
ref inements. For example,
you can use the clock in
progra m 1 to d isplay ti me
unti l the pass is to begin,
then automatica l ly trigger
l in e 61 0 a nd b eg i n
track ing.•
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Counting with Class
build this 500-M Hz LSI frequency counter

Kerry Erendson W 84E KB

352 Tequesta Drive
Tequesta FL 334 58

AIter decidin g that I
could no longer do

without a frequ en cy co unt-

•
I

•

er, I bega n to look through
my back issues of 73 for
idea s. It seems that the
accepted way to build a
counter is by sta cking to­
gether as ma ny cou nter­
latch-display driver sets as
you want digits. Loo king at
the ad s for today's co mmer­
cially-built co unte rs, it's ob-

INPUT

l(MiJ ~''t--­<MH<I

Photo A. Front panel.

vious from size alone that
this approach has become
outdated. The way to go is
LSI (large-sca le integration).

The choi ce of ICs that are
ava ilab le is ve ry broad.
There are qu ite a few com­
panies putting a lot of great
circuits on LSI. Alter re­
viewing man y dat a sheets, I

•
GATETIME

,' He

decided that LS I Computer
Syste ms LS7031 had every­
th ing I wanted . It's billed as
a "6-decade MOS up count­
er with 8-decade latch and
multiplexer."

What this means in an
8-digit counte r is that it re­
places six of the eight de­
cade counters, a ll e ight
latches, and requ ires only
one external decoder driver
for the display. This is a sav­
ings of 21 standard TTL ICs.
Other considerations which
made it ideal were: TTL
co mpat ible I/O, single S-V
supply op erat ion, and exter­
nal decade-counter inputs
for the first two digit s. Due
to the provision for externa l
TTL decade counters, 1-Hz
resolu tion can be obtained
since it is not limited by the
relatively slow MOS cir­
cuitry. The pinout given in
the data sheet is includ ed .

Operation
An 8-digit counter which

I des igned a ro und the
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You'll find a wider selection ofham bargains
... and lower prices in 73, because 73's
readers buy far more than readers of other
ham magazines.

Have you ever wondered
why the best ham bargains
are advertised in 73?

THE LEADING EDGE

That sho uldn't come as a surprise to you .. . Fo r twenty
yea rs we've been publishing more const ruction projects and
articles than any othe r ham magazine, so it is natural for
the active hams to read 73 . . . and buy from the ads.

The read ers of 73 catch th e leading edge, through side­
band in th e early 60's, then solid state in th e mid-60's, FM
and repeat ers in the early 70·s .. .SSTV , ATV, RTT Y and
all other special modes have received more coverage in 73
than all other ham magazines combined.

NEXT YEAR WE'LL BE PUSHING .. .

In th e next yea r or so, we'll be pushi ng for amateur
expe rimenta tion an d pioneering with new modes of com ­
munications, via comp uter, automatic identification ,
satellite , wi deband techniques, synch ronous detectors,
time slicing. Never before was a poin t in ti me so exciting to
contempla te , and with 73 you can keep up wi th th e new
ideas and changes.

We'll also be pushing for increased pressure on the FCC
for better and more responsive rul es, for a return to a na­
tional growth and for amateur radio development in as
man y of the emerging nations as possible.

ALL OF THIS IS MADE POSSIBLE BY YOU

All of this is made possible by you reading 73 and getting
your friends and club members to subscribe to 73. I admit

Wayne Green

that we' re not really pushing th e rad io relay of messages,
since that is more geared to the 1920's than the 1980's and is
more likely than other activit ies to cause troubles with
foreign governme nts nervous about potenti al lost telephone
reven ues. We're looking toward the 1990's, with over one
million ham s in our country using sta te of th e art com­
munications techniques to keep in touch wit h ha ms
worldwide.

I will ap preciate your help in getti ng word of 73 out to
more prospective subscribers. You might even express your
fr iend sh ip at Christmas with ' gift subscriptions to
73 . .. 2300 pages of a real ham encycloped ia d uri ng the last
twelve mo nths. That's about two and a half times as man y
articles and pages of articles as the next largest ham
magazine!

YEAR 2000?

W ha t will amateur radio be like in the yea r 2000? We
can't really even ima gine, except tha t we know it will be
differen t from 1980 . . . probably as different as amateur
radio is today from wha t it was in 1960 , when FM and
repeat ers were all but unknown , and AM was still going
strong on our phone bands. A frequency synthesizer re­
quired over a hundred tubes and radioteletype circuits
were larger than the pr inters. You can be sure th at 73 will
be in th e vanguard of th e developments to come ... repor­
tin g on th em and giving you the infor mation so you ca n
particip ate.

Name -'---- _
Address _

City State ,Zip _

Canadian $22 .00/1 year only, US funds Foreign $30.00/1 year only, US funds

Please allow 4-6 weeks for delivery.

73 Magazine. PO Box 931 • Farmingdale NY 11737

~Magazine'S
20th U4.nniversary-... ..

~Magazine'S
20th U4.nniversary-... ..

~Magazine'S
20th U4.nniversary-.... .

~Magazine'S
20th U4.nniversary-.....

o Bill me for one year of 73 at $20.00 o New Subscript ion o Renewal

30AT6
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Cali fornia residents add 6% lax

• Automatic Speed Increase, User
May Prog ram: Starting Speed. End­
ing Speed, Practice Duration; 5 Letter
code Grou ps or Random Space;
Common or A ll Characters .

• Prec ise Speed Control 1 to 99 WPM
(Tailor to Your Exact Requirements).

• 24,000 Character Answer Book Avail­
able For 10 Starting Positions.

• Random Mode For Practice (No
Answers).

KT-1 Computerized Keyer With All Features
of Above Trainer is Also Available in Same

Package

THE NEW AEA MODEL MT-1
COMPUTERIZED MORSE
TRAINER MAKES MORSE CODE
EASYAND FUN TO LEARN.

INTIMIDATED
BY MORSE

CODE?

THECOMM
CENTER INC.
Laurel Plaza Route 198

Laurel. Md . 20810. MD : 30 1-792.Q600
OPEN TUES. THRU SAT.

CAL L TOLL FREE 1-8()(H338-4486

AEABrings you the
Breakthrough!

v 44

The (JDT 170

lCS,inc.®
1125 N. Golden State Blvd. JSu ite G
Turlock, CA 95380 (S)
(209) 667-2888 J634-8888

We are experiencing telephone difticulties.
please keep trying.
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INPUT C3

Fig. 1. Schematic. Fo r U2, U3, U9, U10, U11, and U12, Vcc = pin 14 and ground = pin 7. No te: Two gates in U3 and two
in vert ers in U9 are not used; gro und all unu sed inpu ts.

Fig. 2. Block dia gram of LSI-based co unter.

DIRECT
IN PUT

~ PAES CAL EIl

INP UT
SEL EC T

U6 goes low, latch ing in
eac h d igit's value and dis­
playing it, and at co unt 11,
the Reset line goes low,
resetting to 0 a ll the count­
er s, both intern a l and exte r­
na l. Then it beg ins to tabu­
lat e a new value du rin g t he

"" (~====::L...!~~__TI ME
SEL ECT

BCD TO
T S EGMENT
DECODER I DRIVER

Cou nters" by WA1UFE, in
t he Decem ber, 1976, issue
of 73.

The input-se lect switch
chooses the source. Th is
signa l is gated by U3 dur ing
the 0 to 9 counts of U'l . At
count 10 , t he l o ad input to

I CO D.lTA

l S 7031

block diagram, the l57031
gre atl y s impl ifies th e c ir­
cu it ry. The pr escaler is an
llC90 EC l IC wh ich
di vides the input s igna l by
10 and o ut puts in TTL. The
d irect in pu t pr eamp was
take n from " The l atest in

l 57031 is described be low.
It has l -Hz resol ution on
d irect o r la-Hz resol ution
on prescale using 'l -second
gate t ime, or l a-Hz reso lu­
tion o n d irect an d 100-Hz
resolu ti on on prescale us­
109 .1-seco nd gati ng. The
di rect inp ut is go od to at
least 50 MHz , and th e pre­
scaled input should exceed
500 MHz. The counte r has
lead ing 0 bla nking, and, if
turned o n w ith no in pu t
signa l, will just d isplay a 0
at the least significant digit
po sit ion a long with the dec­
imal po int to remind you
what range yo u are on. In
the direct mode , the dec­
imal po int is placed to read
in kHz; in the presc a le
mode , the d ispl ay is in
MHz.

Circuitry

As can be see n in the
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Parts list
ICs
U1 7492
U2 7400
U3 74LSOO
U4,U5 74196
U6 LS7031
U7 11C90
U6 7447
U9 74LS04
U10,U11 7400
U12 74LSOO
U13-U1S 7490
LM309K

Transistor s
01-0S 2N3704
09 MPF102
010 2N70S

Diodes
01-04 1N914
05-0S 1N4001

Resistors (all 1/4 Watt)
R1-R4 1k
R5 560
R6 100k
R7 1 meg
RS 4.7k
R9 220
R10 560
R11 470
R12 15k
R13-R1 5 1k
R16 220
R17 l.Sk

. R1S 220
R19 560

Fig. 3. Top view, pinout for LS7031 .

FNO-507 or any
other common­
anode display

500 pF
.01 uF
56 pF SM
47 uF, 10 V
20 pF trimmer cap
15 pF
2500 uF, 15 V
1 uF, 6 V tantalum

Displays
01-0S

Capacitors
C1
C2,C7
C3
C4
C5
C6
Pwr. Sup.

Misc.
Y1-1 Q-MHz crystal
Gate time switch, SP5T
Input select switch, DPDT
On/Off switch, SPST
BNC or 50-239 connectors

for inputs
4Q-pi n OiP socket

sistors , where th e ba ses
went to the U& lands, the
collectors soldered d irectly
to the S-Vbus, and the emit­
ters spanned across to their
own land for easy connec­
tion of wires to the disp lay.

Construction

I assem bled the counter
on two Radio Shack multi­
purpose edge ca rd boards .
One board was used for the
osc illato r-divid e r c ha in,
prescaler, and direct input
preamp, and another was
used for all the other com­
pone nts. For the latter, the
board style with two volt­
age source buses etched on
it was used . This mad e con­
nection to U& easier and
provided a neat layout for
the display driver t ran-

time and input chosen. All
of the ca thodes for eac h
segment should be wired
together from display to
disp la y, exc e pt fo r the
decim al point ca t hodes
which go to Ul0 for D3
through D&. U8 takes the
BC D da ta from U& and
drives these segment buses.
Cl on U&provides the dis­
play mu ltiplexing rat e.

divide r chain provide 100
Hz or 10 Hz to Ul for .1- or
l -second gat ing, respective­
ly. Ul0 places the dec ima l
point in the proper place
depend ing upon the gate

SCAN RESET INPUT osc. INPUT

MSO STROBE 8 SCAN INPUT

STROBE 7 "
STR08E 6

"" ]e i GIT STR08E 5 8 21 01
STROBE INPUT TO
OUTPUTS STROBE 4 NC DECADE I

LATCH

STR0 8E J e. /OI

STROBE 2 88 101

'" STROBE I "
OECII,lAL POIHT INPUT

'"'' }8liNK OUTPUT 82102 INPUT TO
DECADE 2

OVERFLOW OUTPUT ' . / 02 LATCH

OVERFLOW INPUT 88 / 0 2

DECADE 8 OUTPUT, DB 'n
DECADE 7 OUTPUT, 07 '00
DECADE 6 OUTPUT, 06 "

{"
"

8 CD 84 '"DATA
OUT PUTS 82 RESET COUNTER INPUT

" LOAD LATC" INPUT

o to 9 count of Ul, but the
display keeps the old value
until a new one is available,
making a nice, steady dis­
play.

The crysta l oscillator and
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Fig. 4. Power supp ly for frequenc y counter. I I I I I
o d ~ d.n

COM'MO r.l ANODE

/ COMMON ANODE

9 f / ° b

I I I I I

FRONT VIEW

c

,I .. /.

,,-/,
--"-

the displ ay perfectl y.
This is a good proj ec t to

cu stom ize w i t h, as n o
pla cement or other prob­
lems are important. I hap­
pened across a cr ystal oven
for mine, but ac curacy
witho ut it is co mplete ly ac­
ce pta b le (depending, of
course, on t he crystal used).
It' s' fun to use LSI , and the
fewerparts, th e less room
fo r erro r. .

Fig. 5. Pinout for FND-507 or
-510 common-anode dis ­
p lay.

5V TO CKT

25 0 0 ...r
rev

LS7031 are extrem ely com­
mon and inexp ensive. Th e
LS7031 can be bought from
the manufacturer: LSI Com­
puter Syste ms, Inc., 1235
Wa lt Whitman Road , Me l­
ville NY 11746. The 11C90
can be ordered from a
number of 73 advert isers.

Conclusion

I used an o ld cabine t
from a Lafayette low-band
police monitor and eve n
used the SO-239 co nnecto r
on the back and some of
the switches. The opening
for th e d ia l accommodated

TRANSFORMER:
115VAC PRI

{];""

Par ts

All of th e parts except
th e 11C90 prescal er and the

holes in each column; sub­
tracting two fo r th e display,
th at leaves room for th e
seven horizontal bu s lines
to be run on t he component
side. Two of these will be
und er ·the displ ay, so wire
them first. Now solder on
the displays, and you have
an instant display multi­
plexing bo ard . On e fina l
co nst ruc t io n note: M ak e
su re t ha t y o u use a
560-0hm resistor fo r R5.

A 40-pin socket must be
used for the LS7031 , and be
careful not to touch the
pins w he n you insert th e
c hip, as MOS is st at ic­
sensitive.

If you use FND-507 'h "
di spl ays , th er e ' s an ex­
ce llent mounting technique
I thought of which you may
wish to use . Since these
d ispla ys have their pins in a
horizontal DIP co nfigura­
tion, t hey can be mounted
as if they were ICs. Both
CSC and Radio Shack offe r
an experimenter's PC bo ard
which is etched to match a
protoboard-type br ead­
board socket. It just so hap­
pens that eight FND-507s fit
perfectly on one of these
boards.

Before installing them ,
use bare wires as jumpers
on the component sid e of
th e board, and wire to­
gether all the segme nts (all
"a" segme nts togethe r, all
" b", etc. ). There are ten

Handful
of
PO WER

STOP RF
SPILLOVEI,

I

You may be losing up to half the available
output from your verti cal gain antenna
because of RF spillover. The amazing
AEA Isopole with unique decoup ling
design , vir tually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

Give your low·power 2·metel rig real punch bV
delf"ering a potent 25'watl signal with only two
watts 01drive I "T,~ .... ilabla set up lor 200 milli·
warts dri ~e l . Compactand canVen ie"Tt ~ mount.
VoCom's Model 2C025 i, ide31for car, boat or
anywhere you've gO! a 12 VDe source At only
' 84 95 119995 for 200 mW drivel, il 'l Ihe
perfectcompanionforl our O r~ke , En,omm, Henry,
It om. Kenwood. Motorola. Standard Will on.
Yaesa or Olher a-meter FMportable!

• .2 01 2 wan nominal drive (specilYI
. 2 w ill modol delivors 15-20 watls with only

one won 01 drive
• 10 MH. hondwidth lor CA P or MARS
• Harmonic and spurious down mo' e lhan 70 dB
. 200 mWd,i.. model parrnitsoperoling Icom

IC-2A0' h osu FT-207Ron lheir ha1ter, -"aving
low·power mode

• Only s84,95 ($99.95 101 200 mW drive)

Ask sbout our 50 and 100 watt smplifiers
lor use with low-power hand-held rsdios!

Avail abl e now from yo ur local amateu r radio dealer or order d irect:

", 90

l'o(;om Box 219, Prosp ect Heights, IL 60070
PRODUCTS CORPORATION :5". (312) 870-8060

CALL TODAY

HOUSE OF
ELECTRONICS

1021 Broadway, P,O. BOX 28
SEASIDE, OR 97138

(503) 738-9694

AEABrings you the
Breakthrough!

~--
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Glenn Jacobs W B7CMZ
Poverty Flat AZ 85925

A Transistor for True Believers
- tubes forever? Not with FETs!

Photo A. The experimental cold-cathode tube being tested
as an i-I amp.

So m e tim e b ack , I
dec ided to bu i ld t he

worl d's finest ham receiver.
It wou ld be my home­
station receiver, so I would
not have to compromise on
anything . It would not mat­
ter if it weighed a ton and
used a thou sand Wa tts .
M aybe I would even bo lt it
down to a concrete founda-

tion block and w ire it right
into the f use box.

W 7KJM came into my
shack and stood war ming
his han ds by th e fire. The
snow melted off his over­
coat and dribb led on th e
floo r. " W hat for are you
testi ng all th ose tubes?" he
asked.

" I need to have spares for

anything I design into this.
Can 't get t u bes hardl y
anywh ere no more, Ed."
And I told him my pl ans.

"S o go so l id st a t e,
already," he adv ised .

" So l id state is for ap­
pl iance op erato rs. They see
it in the cata log. They send
in a th ou sand bu cks. They
plug in th ei r grey boxes and
don't even know how to
repl ace a f use. I am a real
ham , now . First I bought
junk and repaired it. Then I
bought surplus and co n­
ve rte d it. Nex t I bou ght ki ts
and built them . Now I am
going to do what 1 should
have been doing all along. I
w ill design my own and
build it ou t of my junk box ."

" W ell , G lenn, w ith a half­
acre junk box yo u ought to
have plenty of material."

Ed w as right. I m ust have
had ten tons of elec t ronic
surp lus, all A rmy green and
Navy grey.

" But I must say," he con­
t inued, " yo u w o u ld be
mu ch hap pier with solid

state . You co uld design
yo ur own and . .

"Transistors don't make
sense. O nl y a grad uate
engineer with a million­
doll ar lab and a bi l l ion­
dolla r computer could ever
f igure out a single circuit.
You lay a soldering iron to
one 01 those t in bugs and
you fr y it before t he so lder
melts. You scuff your foo t
on the carpet and you cur­
dle its innards with static
elec tricity. You hit one with
a strong signal and its ther­
ma ls all run aw ay. If yo u
abuse a tube, you may
weak en it, but one vo lt too
much on a transistor and
it's lost and gone fo rever.
On ly transistor equipment I
have is my signal tracer,
and I'm asham ed of havin g
been weak enough to get
t he st up id l it tl e t hi ng .
Maybe I can change the
battery in it , but da rned if I
have any idea how it works.
Pr obabl y Bl ac k Magic,
anyway."

Ed li stened to my rant ing
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Fig. 2.

NEXT STAGE

5- 50 mA
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406 7 3

signal. I no ti ced that Ed was
grinning from ear to ear. 1
looked at my breadboa rd
am pl if ie r. There, inside th e
"em pty" bakel ite tube ba se
w as a lillie-billy me tal cy l­
inder w ith a rim around
the base and four wir es run­
ning into the tube pin s. A
tra nsistor!

"W elcome to the twe n­
ti e th c en tur y , G le n n, "
laughed Ed . That 40673 is a
m o d e rn d u al -ga te , in ­
su lated , di o d e-protec t ed
fie ld-effec t tran sistor -a
nin et y-seven ce nt MOSFET.
You pointy-headed genius,
you designed the circui t fo r
it w ithout any roomful of
comp ute rs !"

" O h," I said.•

Fig. 1. The exp erimental
cold-cathode, low-voltage
tube.

reor

it. Th is would sweep the
wo rld as soon as it got into
prod uction. 1 wo uld have
Ed get me a cou p le dozen
of t hese expe r im e nta l
40673s and build the en tire
receiver wi th them . I vowed
right th en and there I wo uld
w rite the who le thing up for
73 M agaz ine so th at
eve ryone could get in on
this marvel.

Th e next day, Ed came in
again. I had the c ircu it st i l l
o n th e b readboard, sti ll
work ing, and st i l l ho ok ed
up to the signal generato r
and the signa l t race r.

" Loo ks go od . Here, let
m e screw t his tub e in
tigh ter," he offered . Befo re
I could stop him, he twist ed
the glass bulb o f m y 40673.
I heard a sickening snap.
Th e e n t i re bea u t if ul
envel ope came out of the
base in his hand '

" Ed' You bro ke it ! Yo u
know tubes don't screw into
t heir soc kets! Yo u d id t hat
o n pu rpose ! W hy .

Th en I not iced my signa l
t race r was st i l l tr acin g

a buck."
" You galla be stealing

'e m ! Let' s see .. . say it
draws twent y mils average
and th e cathode b ias resis­
to r wa nts to drop tw o
vo lts . . . E eq uals IR, so
the n R eq ua ls E ove r I and
two ove r two hundred ths is
a hu ndred O hms for the
bias resisto r. See wh at I
me an ' A nybody ca n dope
out a tube circuit. O nly
t hose pointy-head ed dudes
at Em-Eye-Tee cou ld get a
tra nsistor c ircuit to wo rk."

" Yeah."
" Te nt h-m ike ou ght t o

bypass the cat hode resistor
about rig ht for thi s f req ue n­
cy. Now for an RC net work
to keep th e age from acting
in st an t ane o usly . W hat 's
that formula fo r time con ­
sta nts?"

"Time eq uals R tim esC?"
" I t hink so. Is t hat w it h

Ohms and fa rad s? Meg­
o hms and mi crofarads?"

" Either way."
" O K. Say we wa nt a hun­

dredth of a second agc
tim e, and we got a hun­
d redth o f a microfarad
capac itor, then we use a
megohm. Simp le ."

"G lenn, I left somet h ing
on the stove . You have this
all un de r co ntro l. I'll see
yo u to mo rrow afte r I get
t he mail. By t he way, why
d id yo u start w it h an i-f
amp?"

" H ave to sta rt some­
w here. A nd the i-f is w here
al l the select iv ity and gai n
come from. It's the real guts
of a receiver , no?"

After Ed left, I d rew t he
circuit in Fig. 2 and com­
menc ed to breadboa rd it. It
we nt toge ther in a few
min utes on a li ttle slab of
pine. I ho o ked up a signal
ge nerator and a signa l
trace r to it and a pair of
lantern batter ies. It wo rked
the first t ime around. I sat
ga z ing at it , wo nde ri ng
a bo ut this ne w , lo w ­
vo ltage, co ld-cathode emis­
sion tec hno logy . Im agine!
A tube that needs no wa rm­
up t ime , no f ilam ent w iring,
and only a few vol ts to run

un til i t changed tone and
wo und down , Iike a Vic ­
trol a that needs cra nking.

"G lenn, w hat yo u say is
t rue abo ut some typ es,
but.

" And f urthermore, if the
Lord had meant us to use
t he nasty li ttl e things, He
wou ld have had Tho mas A.
Edison discover gera niums
instead of emission !"

" T ha t 's ger ma n iu m ,
C le nn."

" O h."
IfAnd some types of tran­

sisto rs be have a lot l ike
tub es."

"Sure th ey do ! Yo u drop
t hem and they fall. "

Ed left. He ca me back
mu ch later t hat day. He
hand ed me a nice big
vac uu m tube. It had a hi gh­
w al l octal base . I cou ldn' t
see inside much beca use
the glass was silve red and
b lac ke ne d ' m o st eve ry ­
where. The o nly mark ing
was on a stick-on label, in
fe lt-t ip pen: 40673 .

"C lenn, here's a peace
offering. Since you're set on
buil din g your new rece iver
w ith tu bes, you m ight ju st
as w ell use th e la tes t . This
on e is an expe rimenta l
co ld-cathode, low -vol t age
tu be."

" Now you're tal ki ng, Ed."
"What do yo u w ant to

use it for?"
" W i l l it m ake an i-f

am p?"
" I guess . Her e' re t he

param eter s."
" Hm rnm . Hey ! W hich

pins are the f ila me nts?"
" A in't no f ila ments. I to ld

yo u, it's cold-ca thode em is­
sion. W hole new concept."

" How mu ch vo ltage on
t he pl ate ?"

" O h. f ive, te n, f ifteen,
w hatever's hand y. "

"And on the screen grid?"
"That's just a sec o nd

control grid, G le nn."
" How 'bout that! We ca n

run the signa l into one and
the auto matic gain co ntro l
in t o the other. Ed , how
mu ch do these bab ies cost?
Te n bucks?"

" Lot less than t hat. A bout
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\Vrite for FREE catalog. over 60 products
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is optimized for reduced sideband splatter and
less QRM (375 Hz highpass cutoff plus
selectable lowpass cutof fs at 2.5 , 2.0. and
1.5 kHz. 36 dBloctave rollof)) . Size: 5x2x6" .
New model MFJ-723 is similar to the 722
but is for Cw onl y. has a 60 dB notch tunab le
from 300- 1200 Hz. and meas ures 2x4x6".
Other mode ls; MFJ-721. $59 .95, like 722
but less notch; MFJ-720, $39 .95, like 723
but less notch . .
Versati le. all models plug into the phone
jack, prov ide 2 watts for speaker or can be
used with headphones. All require 9-18
VDC . 300 mA max (o r 110 VAC with
optiona l AC adapter at $7.95 + $2).
Enjoy pleasant lis lening and Improved
readability with one of these new MFJ
filters.

MFJ· 308 $79~~
measure s just 5I,4W x 114 H x 4"D to fit
anywhere in your vehicle (the g-band version
is just I" wider and 1" deeper). Two dua l-gate
t\i10SFET S give these converters excellent
sensitivity and selectivity when combined
with vour automotive receiver .
EaSy'to use, easv to install. Push a converter
button to choose the band. tune in stations
with your regu lar car radio . To install. just
plug the car antenn a into the converter and
insert the converter cable into your car radio
antenn a jack; connect the power lead to 12
VDC .
Listen to the world on the road . Get the
new MFJ mobile SWL converters~ . ' World
Explorers I & II."

MFJ·2 60

$26~+~41

MFJ-722

$69~S4)
MFJ·723

$49~+~4)

MFJ· 262

$49~+5S4)

Two new super-se lective filters. The new
MFJ-722 " Optimizer" offers razor sharp,
no-ring CW fil tering with switch-selectable
bandwidths (80 . 110. 150 , 180 Hz centered
on 750 Hz). steep-skirted SSBfi ltering. and a
300 -3000 Hz tunable 70 dB notch fi lter.
T he S-pole (a-stage) actin IC filter gives
CW performance no tunablefilte r can match .
(80 Hz band width gives -60 dB response
one octave from center and up to 15 dB noise
reduction). The 8-pole SSB audio bandwidth

NEW MFJ Active CW/SSB/Notch Filters

NEW MFJ 4 & a·Band Mobile Shortwave Converters

MFJ·304 $59~~
Another MFJ "first," these low cost
mobile SWL converters provide new excite­
ment and variety for your dri ving/ listen ing
pleasure .
Two models to choose from . Th e 4-band
" Wo rld Explorer I" (MFJ-304 ) offers com ­
plete 19. 25. 31 and 49 meter coverage (the
most popular HF bands due to their distance
capabilities at various times of the day and
year) . Hear countries from Europ e . Africa.
Middl e East. As ia . the Islands. North and
So uth America . Th e Bcband " World
Exp lorer II " (MFJ-308 add s 13,16,41, and
60 meter bands) for even greater listening
variety.
Compact and sensitive. The 4-band model

9-18 VDC . or 110 VAC with optional AC
adapter , $7. 95 + $2.
Model MFJ-I045, $69 .95 , is the same less
artenuator, bypass, delay, PIT, I antenna &
1 receiver.
MFJ·1020 Indoor Active Antenna
"world grabber," rivaling or exceeding
reception of outside long wires .
Unique tuned circuitry with amplification
minimizes intermod distortion, improves
selectivity, reduces noise outside the tuned
band . even functions as apreselector with an
external antenna. Covers 0.3 -30 MHz in 5
bands , Telescoping ant.; tune . band . gain.
on-off-bypass ; Uses 9 V battery, 9- 18 VDC,
or IlO VAC. with optional AC adapter at
$7.95 +$2. 5x2x6" .

MFJ -422
Combo

$99~+SS4'

MFJ-1Q2Q

$79~+5S4)

~.;.~ ~

NEW MFJ Shortwave Accessories

NEW MFJ/BENCHER
Keyer·Paddle Combo ­

"The Pacesetter"

MFJ-1040 Receiver Preselector
Boosts weak signa ls, rejects out of band
signals, reduces images. Covers 1.8-54 MHz
with up to 20 dB gain from low noise
MOSFET circuitry. Works with 2 antennas
and 2 receivers (even XCVRS to 350W
input) .
Built-in 20 dB attenua tor prevent s receiver
overload. Also includes auto-byp ass, delay
control , PIT jack . Ope rates on 9 V battery,

exciting new ideas from the
w orld's leading manufacturer of

a mat e u r radio accessories

NEW MFJ "Dry" 300W & 1KW Dummy Loads
connectors; both rated to full load for 30
seco nds; de-rat ing curves to 5 minutes
includ ed . Just right for tests and fast tune up.
Low VSWR. 3OOW: 1.1; 1 max to 30 MH z.
1.5;1 max. 30- 160 MH z. 1 kW: 1.5; I max to

Air Cooled, non-inductive 50-ohm resistors 30 MH z . .\-IFJ -260 (3 00 W ) is just
.,;,;;;;.;,;,;;.,,;,;;,;,;,;,;;.,,;,;;,;;.,,;,;, iniollpe. '"ii�ioraiii�ted...m;;e.ta;;l,;ho..u;;s;;in;:g.s. w_itiih,jS. O. -239 2Jhx2lh x7"; MFJ-262 (l kW) is 3x3x 13".

~~
For tech . int o., orde r or repair status, or ca lls
outs ide continental U.S. and inside Miss. ,
call 601-323-5869.
• All ~FJ products uncondi tionally guaranteed

for one yea r (except ax noted)
• Products ordered from :\tFJ are returnable

within 30 days for fuDrefund (less shipping)
• Add shipping & handling charges in amounts

shown in parentheses

The best of all CW worlds - a deluxe
MFJ keye r in a compact config uration
that fits right on the BENCHER iambic
paddle ! And you can buy the combination or
just the keye r to fit on your BENCH ER.
New MFJ keyer - small in size. big in.
features . Curtis 8044 IC . adjustable weight
and tone, front panel volume and speed
controls (8-50 wpm ) , buill -in dot-dash
memories, speaker. siderone. and push­
button selection of semi-automatic/tune or
automatic modes.
Ultra-rel iable solid-state keying: grid­
block , cathode and solid-state transmitters
( - 300 V, IO mA max; + 300 V. 100 mA
max). Fully shielded. Uses 9 V battery or
optional AC adap ter ($7 .95 + $2)
Beautiful functional engineering. The
keyer mounts on the paddle base 10 form a
small (4Ih Wx2%H x SW'L ) attractive com­
bination that' s a pleasure to look at and use .
The BE NCHER paddle is a best seller.
Fu lly adjus table; go ld-plated silver contacts;
lucite paddles; chrome plated brass; heav y
steel base with non- skid feet.



MFJ-949B

$129f.5$4)

MFJ-l0l

$29~.5$41

MFJ-2S0

$29~.~41

KW Dummy Load With Oil

~\(;7~:_~~.I' ,-- .- '

.

·C· ·~,;x,_.-I
l~'2~~~~~1
~ -:""~~)

Rated at 1 kW C W or 2 kW PEP for 10
min., half that for 20 min . , cant . at 200 W
CW, 400 W PEP, non-indu ctive 50 ohm
resistor, quality transform er oil (no PCB),
VSWR under 1.2: I to 30 MHz, 1.5: I .
30-300 MHz. 2; I , 300 -400 MHz. Coax
conn .. vent cap ., 7W'h x 6%" diam .

<!-= U
24 hour. solid-state, b lue 0 .6" digits . ID
time r sounds every 9 min (also a snoo ze
alann) , regular alann for skeds orto awaken,
power-ou t/alarm -on indicators , ready to use
on I IOVAC. 50-60Hz , 6x2x3".

GMT ClockllD Timer

Write for FREE catalog, over 60 products

MI!!l ENTERPRISESr.l INCORPORATED
Box 494; Mississippi State. MS 39762

favorit e product s from th e
world's leading manufacturer of

amateur radio ac cessories

300 Watt Antenna Tuner

-~ J-c- ¥ "" • . '\.Ji'- ~;" , ., 0
• •
Does it all! Built-in dummy load , SWR .
forw ard and reflected power meter, antenna
switch, balun, matches every thing from
1.8-30 MHz (coax. random wires. balanced
lines), coax conn., binding post , lOx3x7".

...". , , V!S4 '

For tech . info" order or repair status, or calls
outs ide continental U.S. and inside Miss.,
call 601-323-5869.
• An MFJ products unronditionall)' guaranteed

for one )'ear (except a'i noted]
• Products ordered from ~1FJ are returnable

within 30 days for fuU refund (less shipping)
• Add shippi ng & handlln2 charges in amounts

shown in parentheses

MFJ-484

$139~~

MF.J Dual Tunable SSB/CW
Filter "Signal Enhancer"

,-=- _ IfW --.
~ Et. ,-': .-'- - -_,.,---!"'-_! e.:t.~

$849 5
MFJ.7S2B (.$4)

Panel controls: Speed (S-50wpm)/Reco rd;
Weight/Memories Combined; TonelTune ;
Delay (0-2 min . j/Repeut; rotary vel/On-Off
Memory Select; Message Buttons selec t
des ired 25 ch . messages; Memory Reset
button.
Ult ra reliable solid state keying: grid block,
cathode , solid state tran smitter s (- 300 V, 10
rnA max; + 300 V, 100 mA max), Operates
12-15 VDC or 110 VAC with option al
adapter . $7,95 +$2. Size 8x2x6". MFJ-482,
$99.95, four 25 or 50 +l wo 25 ch . messages;
MFJ-481, $89.95, two 50 ch . messages .Get
th e best selle r ke)'ers -MFJ " Grandmasters .'·

MF.J4 10 " Prof essor Morse"
Code Generator/Keyer

NEW

[..::.. _---- ~ - I P~~~El-':::~ - Save
'.- ., $20

MFJ-410 Now Only $129f.5$41

Up to twelve 25 character me ssages plus
100, 75,50 or 25 ch. messages (4096 bits).
Re peat any message continuously or with
pauses of up to 2 min . LEDs show use ,
Record , play back. or cha nge messages
instantly at touch of a button. Memories are
resettable with button or touch of the paddle.
Buil t-i n me mory saver - 9 V battery takes
over when power is lost.
Iambic operation with squee ze key. Dot­
dash insertion. Opt ional BENCHER padd le
$42 .95 + $4.
Dot-Dash memories, self-completing , jam­
proof spaci ng, instant start.

Use it to lea rn , use it to opera te . It sends Dua l filters give unmatched perfo rmance .
unlimited random code in random groups for The primary filter lets you peak . notch . low
practice .never repec n sequences. And when pass or high pass with ex tra steep skirts.
you're on the air. its afull feat ure kever, Auxiliary filter ; 70 dB notch. 40 Hz peak.
Va T)' speed fro m 5-50 wpm; meterreadout. Bot h filters tune from 300 to 3000 Hz with
Val)' spacing; give fast sound to low speed. variable bandwidth from 40 Hz 10 nearlyj1ar.
Alpha or alpha numeric with punctuat ion . Constant output as bandwi dth is varied;
Built-in speaker and phone jack; tone and linear frequency control,
vol. Ideal for classroom or private use. Switchable noise lim ite r for impu lse noise .
Full feature keyer includes vo l. . speed, tone Sim ulated ste reo sound for C W lets ears
and weight controls. tune switch. dot-dash and mind rejec t QRM .
memories, keys grid block, cathode, so lid- In puts for 2 rigs, switch selectable . Plugs
state r igs , Opti onal BENCHER paddle into phone j ack , Two watts for speaker. OFF
$42 .95 + $4 . Operates on 9- 18 VDC, two 9 bypasses filte r. 9-18 VDC, 300 mA or 110
V batteries or 110 VAC with optiona l adapter VAC with option al adapter $7 ,95 +$2 . IOx2
$7.95 + $2. Size 7x2 x6", Get " Professor xfi". MFJ 751, $59.95, similar, primary
Morse" - you' ll never out grow it. filter on ly, Jess high pass & noise limiter.

M F.J 484 "Grandmaster" Memory Keyer

MF.J 941C Versa Tuner II ,

i i 11f!7 7":'~' ~n~. MFJ-941C

. '._~•._~.,, ~.~~,;; ,::o:,a' · $84~~
-.. ... n<>c "

Fastest selling MFJ tun er ... beca use it has Built-in 4:1 ba lun for balanced lines. lOOOv
the most wanted features at the best price. capaci tor spacing .
S"'R + dual range wattmeter (300 & 30 Matches everything from 160-10 meters:
watts full scale. forward and reflected' dipoles. inverted vees , random wires , verti­
power). Sensitive meIer measures SW R cals, mobile whips, beams. balanced and
down to 5 watts output. coax lines.
More flexible antenna switch selects Zcoax Easy to use, anywhere. Measure s 8x2x6".
lines. direct or through tuner, random wire! has 50-239 connectors , 5-way binding
balanced line . or tuner bypass for dummy pos ts, finished in eggshell whit e with
load. walnut-grained sides.
12 position efficien t al rwound inducto r for MFJ-945. $74.95, like model 94 1C but less
lower losses, more watts out. ant. switch . Opt ional mob ile bracket for

eithe r model is $3 .



John F. Sehring WB2EQC
PO Box 306
Oradell NJ07649

Stay Cool with TM
- use thermostat modulation
to lower your heating costs

Fig. 2.

The ac tua l syste m as it
shaped up in my min d had
the fo llowing features:

• Ad justa b le tempera ture
setback.
• Nightt ime setback cycle.
• Dayt ime se tback cycle.
.W e eke n d c yc le to
d isab le t he daytime se t­
back a nd de lay the morn ing
hea t-up cycle.

It was easier to do than
yo u'd t hink, a nd Fig. 2
shows the f inal ci rcui t .
Using the resistance values
shown, you sho uld ge t at
least 12 0 of setback: A t he r­
mostat set for 67 0 would
regula te at 550 when the
he a te r (R1) wa s o n. A
sma ller va lue of resistance
will allow even more set­
back by running hot te r. Re­
m emb er t he fo rm u la
P= V2/R: A resistor 's heat
output will increase as its
resistan ce is d ecr ea sed .
He re , P = (6 .3)2/30 = 1 .3
Watts.

thu s accomplishing our set­
·ba c k. The hea t so u rce
co uld consist of a small
resistor controlled by an in­
exp ensive programm ab le
timer. See Fig. 1 fo r the

. basic circuit.

N umerous studies have
shown that sett ing your
thermosta t back to a lower
tempera ture a t nigh t and
when no one is at home can
provide signif icant savings
in heat ing costs. The conve­
nient way to accom plish
this se tback is, of co urse , to
use a timed thermostat. Un­
fo rtuna tely, they a re pr iced
from $35 to $100 or mo re !
There just has to be a better
way, I thought; let' s put th at
fab led ham inge nuity to
wo rk!

yo ur hom e heat ing costs by
using a simple-to-ma ke de­
vice appea ls to yo u, then
read on. No, this is not a
ham radio projec t, but it is
right down o ur a lley, be ing
electrical in nature.

After a while, a ve ry sim­
ple idea occ urred to me:
Why not just install a small
source of heat right under
the ex ist ing t hermosta t?
Wh en ac tiva ted, the ext ra
heat woul d foo l the t her­
mosta t into thinking that
the surrounding env iron­
ment was wa rmer than it
rea lly was. The the rmostat
wo uld the n regu late a t a
lower roo m temperature,

"!tEAT E R
",n,.
CARBON

'"".,,'"1°1
HI

MODE
$ INIfCH,

e- '",
c ',,,

U,
I
I, «a, s« TRAN SF OR lIlER,

'" 117 V / 6 . 3 V, •• G> I AlIl P, :
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sra

Perhaps hams are more
sensiti ve tha n most

people to t he va lue of
ene rgy since they depend
on electric ity to run a ll of
thei r eq uipment . So, the
energy crunch found me
looking for ways to con­
serve energy inexpensively,
with a minimum loss of
comfort and convenience.
If the thoug ht of pain lessly
saving from 5 to 20 % on

'"".,,,,,~

III
HEATER

TI MER /

V"

TI MER 3
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CLO CK

P ROGRAMM ABLE
T IMER

Fig. 1.
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Two fuses are incl uded
fo r safe ty's sa ke, and the
6.3-volt transforme r keeps
high voltage away from the
therm ost at. Resist or R2 al­
lows yo u to redu ce the
amount of se tback te mpe r­
a t u re , if des ired . Mode
switc h S1 is a DPDT toggle
type with a cente r-off po si­
t ion. Mode A give s both day
an d nigh t se tbac k cycles,
Mode B shut s off a ll se t­
back cycl es, a nd Mo de C
e limina tes t he daytim e set­
back and delays th e morn­
in g he a t -u p cyc le fo r
weekend use . If you don 't
want the la tte r del ay, just
e l im inate Timer 3; if you
don't need the dayti me se t­
back at a ll, just leave out
Timer 2.

I co nstructed my system
on a piece of 12" x 6" x Vl"
wood; the layo ut is entire ly
non-critical , but do fo llow
safe wiring pr actices here !
Each of the p lug-in tim e rs is
mounted o n a flat-surf ace,
3-wa y e le ctr ica l o utlet.

Yo u' ll hav e to watch the
po lar ity o f yo ur wi ring care­
fu lly, as t he t ime rs use SPST
(not DPSTj switc hes inside .
As a resu lt, on ly o ne side of
the line is iso lated .

When sett ing up yo ur
co nt ro ls , rem emb er to
al low enoug h t ime for your
part icu lar heating system
to respond to heat-up co m­
ma nds . Ha ng a sma ll ther­
mometer near, but not on,
your the rmostat to see how
mu ch se tba ck you 're get­
ting, since the t he rmostat's
own indicato r w ill not show
the ac tua l tempe rature .

It works like a cha rm, to
the poi nt wh ere I fo rge t
tha t it's even fu nning. and
it's muc h more flexib le (a nd
c heape r) th an the sto re­
bo ught kind s. Ma ybe the
XYL will let me use som e of
th e heat ing-b il l sav ing s
for -well, I ca n th ink of
severa l th ings! Build o ne
yoursel f, and I' ll be t you
can think of a use for you r
sa vings, too !.

MEMORY KEYER
BREAKTHROUGHI

The remarkable AEA Morsematic memo ry keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode.

Call toll-free 1-800-325-3636

HAM RADIO CENTER
6340-42 Olive Blvd., P.O. Box 28271

St. Louis. MO 63132

AEABrings you the
Breakthrough!

Memphis Loves Hams .. .F ind out for yourself when
you come to the MEMPHIS HAMFEST , Saturday
& Sunday, October 11 & 12, at the Mid -South
Fair qrounds You th Buildmg -34,OOO square feet of
comfortable space.

You'll think you're in Ha m Heaven when yo u see
the GIGANTIC FLEA MARKET. Buy, se ll or trade
- there will be ple nty of bargains, all und er one roof.
(Spaces are $5 .00 per day, tables furn ished ).

Another big feature of this year's e ve nt wil l be the
FCC E XAMS. So hit t he books now and co me
prepered"

It's all indoors -come rain or shi ne - Exhibits , New
Equipment Dealers , Seminars, Hourly Awards .

Plus laches activitie s and the traditional southern
hospi tality party Saturday night.

To make your visit a pleasure , the re will be special
motel accommodations at the Holiday Inn near
Overton Square as well as On-Site
Traile r Hook-Ups.

Ad mission is onl y $3.00 for adults,
chi ld ren 14 and younger FREE.
Exhibi tor booths are still available.

For detailed broc hur e with
map, program guide , and motel
rese rvation form, write to
MEMPHIS HAMFEST,
P O . Box 3845,
Memphis, TN 38103 .

*All applicants for the FCC Exa ms must appear by 8:00 A1V1 Saturday WIth a copy ofcurrent license. on
the campus of esc College across from the Fairground s.

.,.Reader Service- see page 274 73 Magazine. Oct ober ,1 980 145



Chris Brow n N1AUI

One Man's Magazine:
Twenty Years of 73

The author, first licensed in
1962 as KN1 UO/, is a mem­
ber of the 73 staff.

This month marks an im­
portant anniversary for

one of amateur radio's best­
known (and occasionally
best-loved) publications.
Twenty years usually means
an engraved watch and a
thank you, or a platinum
memento. In the magazin e
business, twenty years is a
milestone and a definiti ve
statement of success. Many
magazines never grow that
old. 73 Magazine is twenty
years old this month.

In the summer of 1960,
Wayne Green W2NSD sold
almost ev eryth ing he
own ed, rented a tiny office
above a candy store in the
Flatbush section of Brook­
lyn , and began his maga­
zine publishing career by
launching a monthly for
amateur radio operators.
Two publications, QST and
CQ, already served this nar­
row field, but Green sensed
the need for another v iew­
point, another voice, in the
ham community. Today,
Wa yne Green, Inc., pro­
duces three monthly maga­
zines, two industry newslet­
ters, and many techni cai
and reference books. 73
Magazine remains the back­
bon e of the corporation
and, in many ways, the
source of its identity.

From the beginning, a
sense of whimsy has per­
vaded the pages of 73. Early
issues were 73 pages in
length (a printer's night­
mare) and cost "a cheap"
37 cents each (two for 73
cents). Times and prices
have changed, but 73 Maga­
zine has always retained a
sense of humor, a unique
achievem ent for a periodi­
cal in a highly technical
f ie ld.

73 Magazine was intend­
ed to be a journal of con­
temporary construc tion
projects for hams with a
yen for home brew and,
through th e years, the mag­
azin e has fulf ill ed this in­
tention. One thing not fore­
seen by Green in t hose earl y
days was the rol e 73 would ,
pla yas the " loyal opposi­
tion" in relation to the
American Radio Relay
League, th e FCC, and other
establ ishmen t organiza­
tions. This role resulted
d i rec t ly f ro m publisher
Green's individualist incli­
nations with regard to the
ham-radio hobby. His out­
spoken editoria ls and the
vit rio l ic letters to the editor
that appeared every month
served as a foru m in which
issues of the day could be
discus sed, often more
openly and hon estly than
they were on the ham bands.

By 1962, 73 Magazine

was 96 pages long, and, de­
spite t he publisher's claims
to th e contrary, financially
so lve nt. Manufactur er s
were quick to sense a win­
ner, and all the major
names of the era advert ised
w it h 73. Clegg, Nat io nal,
Hall icrafters, Pol ycomm,
Hammarlund, and Drake
were regulars.

The sixties were a time of
turmoil in both th e mi­
crocosm of American life
called amate ur radio and in
the la rger landscape of
America itself. As the coun­
try became increasingly in­
volved in the war in South­
east Asia, amateur radio
had its own polarizing issue,
called incentive licensing.

Th is restructuring of th e
ham licensing procedure
di vided the amateur com ­
munity along wel l-def ined
lines. Those in favor found
a willing leader in t he
A RRL. Those against rallied
behind 73 Magazine and the
organization it sponsored,
call ed the 10AR (Institute of
Amate ur Radio). The 10AR
was created as an alte r­
native to the ARRL, and dis­
illusioned hams opposed to
incentive licensing were en­
couraged to join .

The cor e of the issue was
the disenfranchisement of
those who were then Gener­
al and Advanced operators.
As the docket was written,

these operators wou Id, over
a period of time, lose many
of their choice phone and
CW pri vil eges on the pop­
ular HF bands. Since no
grandfather clause was in­
cluded in the docket, the in­
centi ve licensing proposal
was.....a threat to many active
ham s. It w as the FCC's hope
that eventually most hams
would feel compelled to
upgrade thei r lic enses by
taking more comprehen sive
technical exams, thereby in­
creasing the overall techni­
cal expert ise of th e ham
community.

In the meantime, other
new developm ents con­
founded many veteran op­
erators. A strange and more
eff icient mode of commu­
nication called single side­
band was making inroads in
what tradi tionally had been
AM sections of th e 8D-, 4D-,
and 20-meter phone bands .
Impossible to tune w ith
many AM receivers, this
new mode was a source of
frustration for many hams.
In addition, American elec­
tronic technology was be­
coming transistorized. Ad­
van ces wrought by solid­
state physics left many
hams confused and ali en­
ated. No longer abl e to feel
comfortable w ith obsolete,
tube-type rigs, hams in the
early sixt ies had to choose
between reeducation or re­
treat. 73 Magazine actively
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pu shed for th e switch to
SSB and transistors by run­
ning a large number of con­
struction art icles fo r hams
who we re start ing f rom
square one.

During this period, 73's
ed itoria l pages we re f illed
with the incent ive licensing
debate, but its pub l isher' s
d if ferences with the ARRL
and FCC lay deeper. He was
diametrically opposed to
both these org an izations on
a ph ilosophical level. Green
d istru sted bureaucr acies,
and he perceived the lead­
ership of bo th these organ i­
za t ions as inept, if not
downr i gh t c o rr up t. H i s
mood refl ected that of
mu ch of the cou ntry in the
anti -e st abli shm e n t at ­
mosphere of the mi d-sixt ies.

In the April , 1963, issue
of 73, he un m er ci f u ll y
spoofed the League's publi­
cat ion, QST. His QST-l ike
co ver and inside layou t
c l o se ly r esem b l ed t he
League's off icia l journ al,
and the ent ire issue was
" Devoted W holehearted ly
To Amateur Radi o." The
issue has become a co l lec­
tor' s item. The Ap ril foo l
trad it ion wa s continued fo r
several years and included
pu t-ens of Playbo y (April,

. 1964) and MAD Magazine
(April , 1965). Even Litt le An­
ny Hammy and Ham vs.
Ham comic strips were in­
cl uded in these issues.

In 1962, 73 Magazine left
Brook lyn for Peterborough,
" New Ham Shire." Editori ­
als of the ti me extolled the
virtue s of clean air, country
l iv in g, and spar ta n l i fe
sty les. 73's co nte nt con­
t inued to ref lec t the chang­
ing trends in amateur radio
and, as ATV, activity on 432
and 1296 M Hz, OSCAR 6,
and VHF FM develo ped,
alon g w ith fr eedom rides
and zip codes , 73 kept up a
constant stream of "how
to" articles.

New repeaters were ap­
pearing daily all ove r the
count ry bu t no standards
were in effect regarding
th eir design, fr equency al lo-

cations, or inp ut/outp ut
spacing. 73's self-imposed
mission during this period
was to pu l l all repeater
groups together in an effort
to wo rk out universally-ac­
ceptab le standards. Th is
grand design soon put 73
Magazine a nd Wa yn e
Green in conflict with the
federal gove rnment.

The FCC was struggl ing
to control the explosion in
popula rity of CB rad io. Its
Personal Rad io D ivision
had as its head , in the per­
son of Prose Walker, a hard­
line doctrinairian in favor
of heavy regulat io n. Stan­
da rds we re proposed by
Wa lke r' s d iv ision w hi ch
made it impossible for re­
peater grou ps to get new
machines on the air w ithout
conside rab le expense and
paper wo rk . The net result
was th at repeater develop­
me nt came to a halt.

A t t h is po i nt, 73
Magazine decided to take
on t he federal gov ernment.
In a hard-hitting series of
ed itorials, publi sher Green
debunked t he commission's
positio n on repeaters and
cast do ub t on the com­
petency of Prose Wa lke r.
Ha ms nat ionw ide ralli ed
behind 73, and eventuall y
the demands for a new
hearing on the repeater is­
sue became loud enough to
be heard in Wa shington . A
hearing wa s hel d in 1974,
and much of the archite c­
ture of todav's rep eater sys­
tem wa s determined at that
time.

In Apri l of 1967, Jim Fisk
was named ma naging edi­
tor. Jim stayed with 73 for
less than a year, and then
left to star t his own ama­
teur publicat ion . The rif t
between Green and Fisk
was never closed after Jim's
depa rture in 1967, and a
cross-town rivalr y soon de­
ve loped between 73 and
the new magazine in the
f ie ld, Ham Radio .

Fisk w as one of many
notabl es to grace the 73
masth ead over the years.
Others included Ken Ses-

sions, Do n Miller, Bill Hoi s­
ingto n, Peter Stark , and Gus
Browning.

As the Vie tnam wa r esca­
lated in the late sixties, and
co llege campuses plu nged
in to chao s ove r the bom b­
ing of Cambodia, 73 Maga­
zine rem ained preoccupi ed
with the problems of ama­
teur rad io. The Oct ober,
1969, ed itorial however, of ­
fered W ayne Green's solu­
t ion to the problems in
Southeast Asia . H is pre­
scription for peace in that
t roub led land was founded
on a fa ith in the ab il ity of
grass-roots capitalism to
pacif y the mu lti tu des. Thai­
land toda y seems a case in
po int.

W hi le men wa lked on the
moon in 1969, ham opera­
tors headed fo r 2 meters in
increasing numbers. The
popu larity of VHF FM was
growi ng and the pro l ifera­
tio n of repeaters on six and
two was faci l itating t hat
growth. 73 ran scores of ar­
ticles on FM conversions
and repeater construct ion,
while the ed itor ia l pages
hamm ered away at t he
problems of repeate r use.

D u r ing t hese y ea rs,
publ isher Green was pos­
sessed by wanderlust. H is
fre qu ent European forays
to pi ck up Porsche sports
cars, ski the Al ps, exp lo re
the night li fe of West Berlin,
or meet fo reign hams, were
well documented in th e
pages of 73 and form an
ongoing travelog of $5-a­
day adventures. C reen also
made trips to Jordan du ring
the early 70s, helped to
write that country's ama­
teur regulations. and even­
tuall y insta lled a 2-meter
repeater in Amman for use
by Jor dan's King Hussein
and the growi ng number of
young ham s in that country.
A DXped iti on to Navassa Is­
land in the Car ibbe an occ u­
pi ed the summer of 1972
- and provided C reen som e
calm bef ore a gather ing
storm.

Early in 1973, th e IRS
wa nted to ta lk to t he pub-

li sher abo ut tax deductions
he had claimed du ring t he
prev ious yea rs. Month afte r
month, the ed ito rial pages
of 73 Magaz ine to ld abou t
the pl ight of cit izen Green
vs. Big Government. Wa s he
reall y vict im ized by the IRS
because of the pressure 73
Magazine had appl ied to
the FCC over the repeater
issue? O r was he merely an­
other businessman with a
foo l for an accountant? The
detail s were murky, but the
result ing tax-evasion case
was well covered in 73 and
compet ing amateur publ i­
cations.

73 Magazine continued
to grow with the hobby. It s
coverage of satell ite opera­
tions grew in relation to its
page count (now cl ose to
200) and the ent ire Ju ly,
1975, issue was devoted to
OSCA R. Slow-scan TV also
was beco ming popu lar and
received lots of attent ion in
73 . The magazine ran a
slow-scan contest and de­
voted an issue to this new
ham act iv ity, also.

Co m pu te rs beca me a
fo rce in ham radi o in the
seventie s, and 73's pioneer­
ing efforts to d issem inate
inform ation abo ut this eso­
teric sub ject shifted into
high gear. The I/O (input!
output) sect ion of 73, de­
vo ted excl usi ve ly to the
te c hnology of b its and
byt es, wa s rapid ly becom­
ing so large that it was a
magazine in its ow n right. In
1975, therefore, Byte Maga­
zine was spun off from 73 to
se rvic e the compute r­
hungry public.

I n Janu ar y , 1976, 73
Magazine reluctantly aban­
doned its six-by-nine for­
mat. QST and CQ already
had annou nced that a
change to a larger format
wa s coming, but 73 was the
f irst to implement it.

The days of ske leto n
crews peopled by jack s-of ­
alI-t rades we re over. No
more communal living and
wo rking in a ramblin g New
Hampshire fa rmhouse, rais­
ing horses and vegetab les in
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off hou rs, or DXing from the
m ounta intop QTH . Th e
magaz ine had becom e a de­
m anding taskm aster tha t
ate up t im e and energy
vorac iously.

Controve rsy was st ill a
f riend, tho ugh. A series of
articles in 1975, ent itled
" Inside M a Bell," resulted
in a law suit of lar ge prope r­
t io ns. Mrs. Bell , never to be
acc use d of having a se nse
of hu mor, took offense at
the pub l ica t ion of its to l l­
ca l l b i l li ng secrets for al l
the world to read . Lat er, an
ersatz 5" X 7" $10 0 bill
pri nted as part of a sub­
sc rip t io n pro m o tion also
provoked the ire of the es­
tab l ishme nt. W arn ed by the
Tre asury Department not to
ci rc u late any of the mon­
ster bogus b ill s, 73 Maga ­
zine once again found it self
in the ro le of the enfant ter­
rible of the ham publi shing
industry.

In Aug ust of 1979, th e
magazi ne ran an art icl e on

MDS (Multipo int Distribu­
ti on System) TV equipment.
For detailing construc tio n
spec ifics of antennas and
downconverters for thi s
metropoli tan pay-TV sys­
tem,73 Magazine aga in w as
ta ke n to ta sk. A lawsui t in­
volving eve ryone but the
cleaning lad y is in l it igat io n
a t p r e se nt , th is tim e
brought by the MDS in­
du stry.

As on e look s back over
the past twe nty years, th e
role that 73 M agazine has
played as loyal opposit ion,
technical innovator , he ll­
raise r, and se lf-co nscio us ly
fal l ib le f riend of ham radi o
is easy to see.

In essence, th e magazine
has always been the man:
Wayne Green . From the ea r­
l iest beginn ings in Flatbush,
the magazine and the man
have been insepa rab le. 73's
sty le. ton e, edi toria l view­
po int, and appea rance have
ref lecte d its publisher's per ­
sonality. Green 's di slike of

excessive w hite space o n
magazin e pages (born of
Yankee frugal ity) and his
adversary posi tion in rel a­
tion to the ARRL (a m ist rust­
er o f bu reaucr ac ies) are
refl ected in t he look and
fe el of 73. More than any
other pub lication in the
f ield, 73 Magazine repre­
sents o ne ma n's vis io n o f
th e worl d and of the ham
radi o hobby, wh at th ey are,
and w hat they shou ld be.

Over t he past twen ty
yea rs , many adj ect ives
have bee n used to describe
Green and his magazin e:
zany, annoying, insight fu l,
foolish, rab ble-rousing, vi­
sio na ry, short-sighted . A t
o ne t ime or another , all
h ave been ap plicab l e.
Through it all , a sense of
humor and self-deprecation
has prevailed in 73, and that
is th e attrac t io n th e maga­
zi ne hol ds fo r many of its
readers.

W hether rai l ing aga inst
the League' s posit ion o n in-

ce nt ive l icensing in 1963 or
deta iling spec ifi cs of the
M u lti p o i nt D istri but ion
System in 1979, 73 Maga­
zine has always been li vel y
and ready to poke fun at
the sacred cows of amateur
radi o and the elec t ro n ics in­
dustry . Th is seem s extraor­
d inary for a magazine de­
vo ted to tec hno logy, but it
is qui te understandabl e as a
print exten si on o f one
ma n's person ali ty .

W hat t he next twenty
ye ars ho ld in store for us as
ham operator s and c it izens
is subjec t to co njecture:
sate ll i te com munica t io ns
system s, computerized sta­
t io n o pe rat ion , e ne rgy
shortages, wa r in the M id­
dle East .

As history unfo ld s, it
should be hoped that publ i­
ca t io ns willi ng to ta ke
stands, ai r issues, and oper­
ate close to the edge co n­
t inue to ex ist. A hobby and
a democ racy need that k ind
of journalism to thrive.•

C or po r ot io n ....50 Telephone: (414) 241·8144
Post Offi ce Box 5 13G, T h iensville, Wisconsin 53092
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-"F~TT)'·" ·-
--- --

!nt\
------ ---

MicrocraU"s New RTTY READER
Decodes RT T Y sig nal s d i rect ly f ro m y o ur re ­
ce i ver 's lo udspeaker . * Id ea l f o r SW L s, novices &
seasoned amateu rs. * Com pletely so l id stat e and
self- con t ained . Compact si ze fi ts a lm ost anywher e.
N o CR T or demodulator required .. . N o t hing
ex t ra t o b uy! * Built-in acti ve m ar k & space
f i lt ers w ith tuning L E O s for 1 70, 4 25 & 850 Hz
FS K . * Copies 60, 67 , 7 5, & 100 WPM Baudot &
10 0 W PM ASC I I. * N O W y ou ca n tune in RTT Y
sign a ls f ro m amateurs, news sources & we ather
bulle t ins. T he RTT Y READER converts RTTY

signal s into a lpha numer ic symb o ls on an eig ht-character m ovi ng LE D rea dout. W r ite
for deta il s o r order factory d ir ec t.
RTTY RE ADER K IT, m odel RRK. _ _ . •. . .. $1 89.95
RTT Y READ ER wire d and t ested, mode l RRF _ $269 .95
Send check or m oney o rder. Use y o u r V ISA o r Ma sterCard. Add $5.00 sh ippi n g and
hand lin g for con tinen tal U. S. Wisco ns in res iden t s add 4% Wiscons in State Sa les Ta x.

• •

Usesnewtechnique inspeechprocessing . Multiplies
effectivevOICe power over 10 times. Features easy
installation, Switch for normal or processor
operation . Adjustments forgain andoutput level. One
year manufacturerwarranty. PatentPending

,Srio SPEECH PROCESSOR

NEW HI-POWER 7995
MODEL SP-100 ....
complete wilf1MIC and POWER CONNECTORS 5 95

. PS9 Opnonal AC Power Supply . . • • • •• •
Add 3.00StlillPing& Handling

ORDER DIRECT FROM

PUNCH THROUGH
WITHTHE

STRONGEST, CLEAREST
SIGNAL POSSIBLE!
NEW from E1IIIii]
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W rit ing For 73

O NE of t he first moves in planning- the pu b­
lica tion of 73 wa s to ge t in to uch With

past a ut hors of ha m a r t icles an d exp lai n to
them that t he re was a new magazine com ing
an d th a t it needed ar ti cles . To enco urage them
we establi sh ed the firm policy of pa ying for
a ll a rticles im med ia tely u pon a cceptance. 'I'his
encouraged quite a few, a s you ca n se e in this
issue, an d as you will see in th e su bsequ en t
issues.

T here m ust be a lot more of yo u with inter­
esting ideas to com munica te. Naturally wo
pref er tc chnica l a nd constr uction art icles , but
if it is in terest ing and ha mm y we'll p robably
she ll ou t. One a u thor has h ustled us for ove r
$1000 so f a r an d sh ows no sig n of drying up
yet.

Suggested Procedure

If you 're in dou bt about wh et he r we'll buy
or not just sen d in an outline a nd , if possi ble,
some pictu res. We'll probably OK it . 'I'r-y to
ge t the bes t pictures you can and t yp e it up
dou ble spa ced (u se a di ct ionary) .

Laboratories Needed

Readers and ma nufacturer s both ex pect us
to run the sa me old tests on new eq uip ment and
writ e u p pleasa n t li ttle blu r bs wh ich ca ref'ully
sidestep the obvi ous shortcomings of t he ge ar
a nd re peat alm ost ver batim t he sp ec ifications
publishe d in the ad s. I ha ve tried r un n in g hon ­
es t r epor ts on equipment in th e past onl y to
meet mou nta ins of emotion from the manufac­
tur er s and thei r advert ising a gencies and

4 • 73 AMATEU R RADIO

1960

apathy from the reader s. This wa s 0
not th e corre ct a pproach.

After much stewin g over thi s pr
think I ha ve a n answ er that wi ll su fisf
one . . . even me. Unfor t unately , even
tw en ty -fo u r year colle ct ion of r adk
around th e sh ac k I don't have th e n
equi pmen t to do the job of tes ti ng that I have
in m ind . And any of you chap s with an in cl ina­
tio n to d o some th ing helpful fo r us a ll suit­
ab ly equ ip ped? You 'd need a pr etty good
's cope, du mmy loa ds for various po wer levels,
an rf volt meter, a n ac ammeter , a K\V Variac
f or line voltage te sts , a n au di o oscill ator, f r e­
qu ency meter , an ten na tuner, etc. T hi s wou ld
enable you to run fa irly good checks on a
transmitter . The receiver tes ter wou ld have to
ha ve differen t gu ar ,

What I w a nt is a thorough tec hn ica l lis ti ng
of th e facts ab ou t the eq uipment . Fo r a t rans ­
mitter we wa nt to know th e lis t p ric e, w eight,
si ze , tubes used, ba nds cove red, ac power on
sta ndb y, ac power u nd er fu ll load, heating
und er fu ll loa d, input to fin a l, output powe r ,
efficien cy, f r equency s tabili t y d uri ng t ransmit,
dr if t du ri ng standby, antenna sw it ching pr o­
visions, com pa t ibili t y with ot her comm erci al
g ea r, how well fused , how well t he oper ator
is pr ote cte d from electrocution, ease of ser ­
vicing , T V I, ea se of tu n in g, ea se of band­
chang ing, calibration of V F O ( if a ny), re­
setabil it y of V FO, backl a sh of VFO dial, spot ­
ting swi tch, h ig h volt age on s tandby , hi gh
volt age u nd er fu ll load, interlocked , ove rl oad
rel a y or protection, 108 volt test , 132 vo lt line
test , a udio re sp ons e, sh ip ping weigh t, conn ect ­
ing wi res supplied, dri vi ng power required
(amplifi ers) on various bands, etc.

T hen comes the obje ct ive on -the-a ir activ it y
w ith t he ri g for a coup le of week s to ge t t he
fee l of it. By this lime the writer sh ou ld be
able to turn ou t quite a pi ece, lis ting t he stati s­
tics a nd pointing up the more posi t ive a spects
of t he equipment in a general commentary.

\Ve need the sam e treatment fo r r eceiver s
a nd ot her ha m ite ms . An ybody inte r est ed ? The
pay is mise rable. A ll t hose wh o do not vol­
unteer take on e step ba ckwa r ds.

Ou r Advertisers
It ta ke s a lot of person al in terest in the

hobby for an ad ver tiser to run an ad in a
brand ne w ha m mag a zine. H e has to pu t a sid e
quest ions abo ut what th is will cost h im in dol­
lars per thou sa nd readers and how mu ch du p­
lication he is g etti ng of re a der ship in other
ha m maga zines. He a lr ea dy has his bu dg et a l­
located for a long time ahead an d this means
a n ex tra unexpe cted ex pense which may well
bring little r et ur n .

Since it ig advertis ing re venue s that ma ke
it possible fo r maga zines to be published we
a ll owe a lot of g rat it ude to the handf ul of

(Co ntinued on p~ge 25 )
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a lot of them directl y from t he plant a nd
dcliv er th e rest in ca r tons. Vir R' inia has gotte n
VI' r ~' good at hefting th ose 65 poun d ca rtons
u p t he st a ir s now . , , somehow 1 a lways seem
to be away when t he t ruck comes , T hey in ­
cre ased the ca r ton s to 85 pounds last mon th,
Virgini a a lmos t b roke he r back, I com pla ined ,
The following not e came f rom th e prin te r.
" Your Ias test epistl e decrying the weig ht of
our ca rtons has caused me deep ch agrin, pain
and a wa r t on my lef t index finge r. It has
never been t he policy of Ye Old e O'B rtene
Presse to cas t a Dresden-like beaut if ul orehidi­
ous cr ea tu re like Vi rgini a in th e r ole of a
Russian we igh t li fter. T he das ta r dly culpri t
who sponso red this hernia -inviting ope r a t ion
ri l{ht now is on hi s wa y to th e sa lt mi nes ,
minus both thumbs, Rest assu red most ki nd sir
t ha t our ca r to ns in the future will be of a
gossa mer Quality a nd of a weigh t th a t can
be ha ndled b:,' the midge t masque rading as a
little gi rl in the Cas t ro Ccn ver uble Ads. Re­
gards , Charles J oseph Ha use r 111* ( s The first
two we r e executed fo r mope r y.}"

73 MAGAZINE

Th e small ca ll roe hel p last month wa s
answered. Volunteers arr ived fr om all over.
One of the lonio:" distance help ers wa s Hall
Bond K5ZSB of Da llas, a pilot fo r Bra niff
Air wa ys, who dr opped in and len t a hand f or
a few hours of stencil sor ti ng, All thi s extr-a
help has e na bled us to get ou t a lot more
mail recently and we've sent out the first mail­
in!:, to adve rt iser s an no uncing the F ir st An­
nual Alm anac, Yea r book and Buyers Guide
which we pla n to publish th is fa ll .

On e thi ng tha t has bugged me for yea rs is
t he probl em of find ing out about a produ ct
when I wa nt to know a bout it, Someone will
men ti on over t he a ir t ha t he ha s one of t he
ne w Su per-Ba ndbanger s an d t hat he th inks it
it gr ea t . I imm ediately plunge in to the ham
mag-azines looking- for mo re info. W ell , it
see ms I've heard abo ut it a bit la te a nd th ey
a rc now adver t isin g t he newer Rx-7388, Af te r
much search ing th rough ha ck issues I finally
find some ads Cor t he Ba nd ban ger , bu t they
sure don 't tell ver y much, Being persiste nt , I

A nswe red Plea

(never say die)

de W2N SD

1961

JeAo:)

Back at first I wa s running hamfes t and
conventi on an nouncemen ts . Sever al postcards
have men t ioned that they arc not partic u larly
anxious to have s pa ce t ak en up with loca l
annou ncements in a national ma gaaine. I'm in
agreement wit h this noti on since we're t rying
to mak e sure tha t everything in t he magazi ne
will be of the widest interest. F or that ma tter,
though you may be looking par-tieulanly for
VH F articles, l 'OU will fi nd that just ahout
everyt h ing- we publish w iII be good r eading.
Some of th e best eruetes may be hidden wi t h
un likely titles too. He b I If you d isagree abo ut
ou r leav ing out an nouncements a ll you ha ve
to do is pou nd t he ta ble a li ttle and we'll start
an (ugh) Announcement Column.

T he J uly cover bro ught in terest ing react ions,
S ever a l r ea ders wrote in to mention tha t ,
th ourrh th eir cover was OK , t hey foun d t he re s t
of the magaz ine to be pri nt ed upside down ,
Subwa y a nd bus readers star tl ed t heir fe llow
t ra veler s. T he r e were a few f ellows who called
up to find ou t if we kn ew t he cover was up­
side down , T hese chaps sh ould know all the
t rou ble we wen t to, to mak e sure that it got
pr in ted tha t wa y, Th is inclu ded ver ba l and
wr it ten ins t r uct ions to t he en t ire work for ce
of our pr in te r 's New Yor k office wh er e th e
magaz ine is se t i n type as we ll as th e en t ir e
for ce in Norwalk, Con necticut where it is
printed. We r ea ll y expect ed that someo ne
wo uldn't ge t the word som ew here along t he
li ne and wou ld "fix" the mis take,

Our printers are get t ing used to us now.
T he)' no longer shudder at our pr inting a 73
pa ge magazine, no doubt the on ly maga zine in
history to do so, T hey are getting used to
our s ur plus a ds wi th the five point mice type,
th ough they figh t every one we bring in an d
ch ar ge un ti l ou r heads spin for them,

' VI.' ha ve made g rea t str ides on t he de live ry
of magaz ines t o our office. We a lmost fa int ed
the fir st month wh en the t r-uck dro ve u p with
10,000 copies on a huge skid . The office wa s
on the sec ond 1100r a nd Virg in ia a nd I had
to ha nd carry 2500 pounds of magazines u p­
stairs, The nex t month we go t them to ma il

&1,
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No ti ce to ARR L Mem bers

It is now obvious th at QST i~ going to keep
heating the drum s for their buHding fund until
you all pay up. If you 'd send in the money
th en QST could get back to their detailed
opera ting news rep orts. Afte r all, Egypt h as its
pyra mids and China ha s its wa ll, so why
should n't we hav e OUf ARRL Skyscraper? Get
with it fellows; you joined the AR RL , now
suppo rt it in its t ime of crisis. or course th is
won' , stop you from needling them a bi t by
marking your check ou t 10 the ARRL BUI LD ­
I ~ C: F U:'\D (73 W IXG ) . Send it to ARRL,
Wf>st H artford I . Conn. Save just a litt le
in ca se we ge t too jealous of the new budding
and ha ve to have a sha nrv fun d for i3
(we'd nev er be ab le to get enou gh for a
hnil:l illg:) .

73 Pa rts Kits
:',Iy introduction of parts kits for ou r

simpler construction pr ojects back in March
brought on mixed reacti ons. The readers wr ote
in cc mplimentmg us on th e move . Some even
wen t so far as to order kits, though not many.
Rememberi ng how long it took the Bookshop
to build up steady orders I was en couraged
th at even tw enty kits should be ordered the
first mont h .

CQ. in an attempt to hu rt us w ith the parts
d istri butors, wher e my latest figu res show we
are outse lling CQ by better than two to one ,
sent out a letter viewin g th e 73 kits wit h
gr eat alarm and wo rry ing that we might
shortly put parts di stributors out of bu siness.
Thou gh their intent was unfriendly , th e resu lt
was very helpful for CQ 's hysteria made m any
parts distributors awa re of our kits and the y
were thus more disposed to go a long with l IS

on handling th e pa rts kits through th eir com ­
pan ies.

It was ob vious fr om the first we would
not be abl e to finan ce more than a short test
of th e kit idea . You see, kee ping our subscrip ­
tion rate s an d adv ertising rates ve ry low keep
us from makin g any money, so if somethi ng
costs m ore than a few hundred dollars we have
to forget it . The kit program won't make any
money for anyone for a long time and I doub t
if I could have convinced many parts dis­
tribut ors (or an y) to pa rticipate without CQ's
attac k.

Now that we are ge tt ing better organized
\...-ith the kits we will be looking in to our b ack
issues for good kit pro jects and will try to
work up a good comp rehensive kit list for
you to sel ect from.

A pr il Cover

Old timers probably got a kick ou t of our
April F ool cover last mont h . I am happy to
repo rt that th e HQ gang seemed to en joy it
. . . see, they're not as stuffy as you thought .
I did con sider do ing a p arody of CQ , bu t
cou ldn 't thi nk of an ything fun nier than the)'
have now so tu rned my at ten tion to QST.

Smal l Issue
\ Ve had plan ned upon running 128 pages

agai n this mon th . bu t several factors interfered .
f or one thing the cost of ru nni ng the 128 pages
last mon th was considerably higher than had
bee n est ima ted . Then 1 was laid low by a
cold at advertiser harassment tim e and d idn't
get qui te as many ads this month as I could
have . And finally, Virgin ia. who does most of
the work around here, had to tak e a cou ple
of d ays o ff to h ave a baby . Next mont h we 're
goi ng to ha ve a really b ig issue, so wait it out.
( It's a gtrl. )

( m oro n 4 )
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INCENTIVE LICENSING
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even the Directors were hoodwinked to a
degree too, though this is their own fault for
leaving decis ions of this magnitud e to the
League Officials. One Direc tor wrote to me in
confidence tha t he was opposed to incentive
licen sing . Rather than go int o d etail over th is
aspect of the pe tit ion I recommend that you
read th e two reb utta ls to RM-499 that I' ve
included in th is issue. Th ey arc both di fferen t
eno ugh to war rant pu blication and bot h make
many good poi nts.

I am up set ove r the actual proposals made
by the ARRL. Wh y was their sched ule of tak­
ing away phone ba nds from the great mass of
licensees planned to p resent the worst pos ­
sible pic tu re of occu pancy of our most p recious
band s jus t before Geneva Conference time?
Why did they decid e to have General and
Conditional licensees re-examined and yct ex­
dude th e Advanced Class licensees? Why did
the y decide to take away p rivilege s from the
great pro portion of amateurs rat he r tha n offer­
ing them add itional p rivileges? Why did they
make no p rovision wha tever for ince ntive for
the CW operator? Wh y was absolutely no
announce ment of their actual plan made until
after it had been sub mitt ed to the FC C?

I am up set over the rumors that have bee n
circulating about RM-499. I have had several
repo rt s that a major League Official has ac tual.
ly named an FCC official as acting advisor to
the ARRL in rigging RM -499 . I do not believe
th at an FC C official would be guilty of such
collusion and I think it poor ethics on the pa rt
of the ARRL to try to convince amateurs
through a stra tegem of this natu re tha t there
is no lise in figh ti ng the p roposal since it is
ac tually F CC sponso red and therefore will
obvio usly go throug h. Th is is a terrible thing
to say for it could eas ily wreck the career of
the FCC official involved . I have not the slight­
est ind ication from any source (and I have a
lot of sour ces) tha t the FCC was in any wa y a
party to th is pro posal or th at they look upon
it with eve n the slightest d egree of favor. In
vie w of th e reported ARRL allegations many
of us are watching the FCC p roced ure with
more than th e usu al interest to see if R~I-499

ge ts any more preferen tial trea tment tha n, say.
R:\I-399 .

de
W2NSD!1

I am up set . I am ups et over the idea of in ­
centive licensing. I know, as I watch the gov­
ernment going into more and more businesses
and controlling more and more things tighter
and tighter , tha t I am opposing a relentless
force. I still feel like speaking out when some­
one wants to get something done and the ir
first tum is to the government . What has h ap ­
pened to free ent erprise?

The case in point is the ARRL's petitioning
of the FCC to force the amateur to study more
radio th eory in order to hold on to his presen t
pr ivileges. If the ARRL feels that the amateu rs
should spend more tim e learn ing theory why
didn 't they at least make even a slight attempt
to talk the amateurs into this idea and lead
them in tha t d irecti on? Why, with ou t even a
try at gett ing ham s to learn , did they tum
imm edia tely to the governm ent and petition
them to forc e everyone to d o wh at the ARRL
wanted?

Is governmen t force the on ly "incen tive" that
will wor k? Shad es of Russia .

If I am wrong and it actu ally is impos sible
to get amateur s to voluntarily improve them ­
selves . then I can see some application for
incentive licen sing. This d oes not mea n that
I am not ups et over the ARRL proposals. I am
very upset over them.

The ARRL says we are going to pot. T his
is una rgua ble because there is no possible way
to prov e a case pro and con . 1 don' t believe
we are going to p ot. I am distressed and di s­
appointed to see the ARRL and fe llows like
Bill O rr tearing down our wonderful hobby.

1 am ups et over the way that th e ARRL
wen t abou t p utting in its petition to the F CC .
Xow that it is in we can see th at there never
was any intention at any time of asking the
membership wh at they thought. Apparently

73
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OK fellows, I've" got you right whe re I
want you. While I've been pot shorting away
at the ARRL from up here ill the wilds of
xcw H ampshire from my lofty perch on 73
Xlountuin, my coho rts have been bllsy making
arrangements for me to step in and take over
the League and run amateur radio as mv own
persona] empire. .

\ry man on the ARRL Executive Committee
has thrown dust in the other eves
simple matter, really and that detested
Article 12 of the ARRL Articles of Association
has been thrown out the window. I thought we
might }w\"e a battle getting it dumped, but
there was nothing to it. I sat lip here telling
them how awful it would be to have Dannals
011 ti le Board of Directors and thev went ahead
,md moved heaven and ea rth ami got h im on.

Article 12? 011 , that was that old hangover
from the carlv davs of ham radio when everv­
one worried' tlw.·t someone would use tl~e
Lengue for commercia] purposes

Article 12 sta tes : "No person shall be eligible
for the office of Di rect or, Vice-Director or
President who is commercially engaged in the
mnuufnctm-e, sale or rental of radio apparatus
rnpable of being used in radio communication
or commercially engaged in the publication of
radio literature in tended in whole or in part
for con sumption by radio amateurs."

So I had to wait un til they th rew that one
out before I cou ld announce for D irector,
and scheme my way, wit h some inside help,
onto the Executive Committee. H e, he.

Article 12 stood in th e way of Dannals being
accepted, so Article 12 got the axe instead of
Dannels . ;";ow, as seems absolutely certain, if
the Board of D irect ors seats Dannals as the
Hudson D ivision D irector at the May Board
mee ting, the rule will ha ve been completely
bvpessed. D annels, you see , works for Sperry
Gyroscope at Lake Su ccess, New York. Accor d­
ing to the Elect ronic E n gineer's Master, Sperry
ma kes the following ra dio ap paratus capable of
bein g use d in radio commu nic a tion : Aircraft

1965
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eommumcations systems, airport traffic control
systems, microwave communications systems,
telemeterlng systems, microwave transmit ters,
radar transmitters, telemetry transmitters, VLF,
UHF and VHF transmitters, beacon, com ­
mand, direction find ing, inte rro gation loran ,
microwave and UHF/VHF re ceivers. Obvious­
ly Dannals is intimately engaged in the spe­
cific activity tha t is prohibited by Article 12.
OK , so the D irectors hav e a choice of throwing
out eit her D annals or Article 12. How about
that Vice -Director, Stan Zak K2SJO? Well,
Stan works for Madam Bell, that ubiquitous
ga l who is even more inv olved in manufactur­
ing, sal e and rental of radio communications
equipment than Sperry. With over 7% of the
Hudson D ivision members of the League drop­
ping out last year, perhaps they don't need any
representation anyway.

K6BX Really Does It
For some months now I have been devoting

quite a few spare mom en ts to a compilation
of facts which are under the working title of
the "AR RL Black Paper." Tbts accumulation
of data, letters, bu llet ins, sta tements, etc., a ll
doc ument in considerable detail events which
the League headquarte rs is t rying desperately
to keep secret. Few amateurs realize th e ex­
tent that the ARRL is ru led by commercial
interests , for instance.

So along come s a twenty-t wo p age expose of
ARRL management from Clif Evans K6BX
that makes my effor t look puny. e lif , in his
usually pungent style , quotes a t length from
confidential le tte rs written by directors to
other directors and assistant directors , expos ­
ing plo ts and events that would be considered
complete ly unbelievable if th ey were not
thoroughly documented . T his is an incredible
ta le of corruption and callous disregard for the
ARRL membership that will shake the League
to its core.

Frankly, I wo uld like to pr int some of th e
ma terial here so you could see the fan tas tic
extent that things h ave gon e, but Clif has the

Continued on c . 86.
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John W . CampbeJl W2ZCU

How To Be An Amateur

The Go od A mateur ­
that is, the amateur

who is useful in causing
progress in the f ie ld he's in
-has certain basic charac­
teristics that are the same,
no matter w hat that f ie ld
may be. He may be an ama­
teur in radio, electronics,
chem istry, painting, or
anything else; to be usefu l
he must have a certain ba­
sic code-the Code of t he
Am ateur.

A Good Amateur is.
1. Ignorant.

2. Egocent ric .
3. Impracti cal.

4. Di srespectf ul
of aut hority .

5. Materialistic, or
pragma t ic - not ideal­

ist ic/theoret ica l.
6. Inconsistent.

7. Ill ogical.
8. Di scon tented.

9. Aggressive.
10. Unfair.

Everyone of those char­
acteristics, you no doubt
noti ced, is generall y consid­
ered ant isoc ial. The Good
Amateu r ;s antisocial; he's
egocentric, and enjoys his
own com pany, his own
work, mor e th an the best
chitc hat of the cocktai l­
pa rty gro up t ha t is, of
cou rse, the highest idea l of
th e ext rovert-social type.
The Amateur is antisocial in

Reprinted from 73 Magaz ine,
October, 1960.

that he likes - actu all y en­
jo ys! - think ingl He actual­
ly prefers using his bra ins to
f lapping his jaw; he normal­
ly thinks before op ening his
mouth. This is, of course,
anti social, because it im­
poses t he necessity of think­
ing on those around him ­
w h ich natural ly m akes
them very uncomfortab le.
They're not used to it.

The Am ateur is Ignorant;
this is necessary. because
he wants to learn- and you
can't learn something you
already know. The th ing
that makes an amateur's ig­
noranc e so usefu l, however,
is that you can't learn if you
already think you know,
eit her. The old li ne about
" It ain't so." The Amateur is
Ignor ant and escapes that
troub le. Thro ughout hi s­
tory, amateurs have been
lousing t hings up for profes­
sionals by doing what ev­
eryone who kne w anyth ing
about the business knew
was impossibl e . . . until the
ama teur, who didn't know
any bet ter, d id it.

L ik e Ma d Ant ho ny
W ayne during th e Revolu­
t ion - the amateur soldier.
He attacked a perfect ly im­
pregnab le British posit ion.
A nyo ne w i t h m il it a r y
know ledge knew it was im­
pregnab le because th ere
were sheer, 30G-foot cl iffs
protecting it on three sides,
making attack from those

direct ions im possible. Mad
Anthony, not knowin g any
better, led his men up the
Pall isades at ni gh t and
cleaned ou t the Briti sh.

The Amateur has to be
Egoce nt r i c . T ha t is ,
nobody's go ing to pay him
for all the hard wor k he
does, so he'd better enjoy
what he' s do ing because it
pleases him. All his wo rk
wi ll , 99.99% of the ti me,
y ie ld nothing but di scarded
materials and passed time.
In t he cou rse of ten years,
an Ama teur may spend
$10,000 on his hobby and
w ind up w it h $2 worth of
ju nk and nothing else .. . ex­
cept t he self -sat isfyi ng fun
he had do ing it.

That, by the way, is one
of the ways in wh ich the
Amateur is Impractical and
Unfair. Amateurs happily
tackle a research project
that has one chance in
10,000 of succeeding, and
spend ten yea rs and $10,000
on it. Obvi ou sly, th is is eco­
nomically unsound; no pro­
fessional research organiz a­
tion wo uld consider so risky
a venture; it wouId be eco­
nomic suicide. For one
thing, the Amateur in ques­
t io n may be a $100,000-a­
year executive in a major
corporat ion; he's worth that
to his compa ny because of
the ext remely high level of
judgment he has. That high
abil ity to judge, to select

between alternatives, is be­
ing app li ed in hi s hob­
by - the $10,000 wort h of
material he invests in his
hobby is nothing compared
to the $1,000,000 wor th of
high ly t rained judgment
he's also investing!

But the Am ateur can, of
course, charge off al l those
expenses, all the invest­
ment of t ime. effort, ener­
gy, and money to " Enter­
ta inment." It' s a heads-l­
w in-tai ls-you-lose setup; if
his research does not yield
the desired resul t - it st il l
y ields ten years of fi ne en­
tertainment.

This isvery unfair compe­
tition from the viewpoint of
the professional, w ho has to
charge all the t ime, effort,
and money invested to "ex­
penses" - he can' t call it
"entertainment." The Ama­
teur's research project, in
other words, can never wind
up bankr upt-in the red - a
net loss. The fun of doing it,
not t he result, is the main
product; any workab le re­
sult is, then, pu re gravy - a
bonus over and above the
call of entertai nment.

Time and time again in
the history of Science, the
great breakthroughs have
been made by amateu rs;
the great breakthrough s al­
ways will , fo r all t ime to
come, be made by ama­
teurs. The reason's simple:
A true Am ateur can tackle a
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At last !! - a satet y bell desi gned to meet
the safe ty needs 01 radio amateurs. radio
stations, TV stat ion s. boat own ers. pamters.
const ructio n workers. mainten anc e peop le
- anyone wi th the need to chmb _ now at
an afl ordab le Drice
Our " ONV Satety Bell " is fitted wit h tw o drOD
fo'ged steer "D '" ring s, On to one is splic ed a
3 foot length ot ';''' diameter nylon rope lit ­
fed with a drop forged steel sna p hoo k. The
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wh ich is resin or la tex treated for abras ion
resis tanc e. The bell is adjustable up to size
46" waist
Only $39.95 plus $3.00 lor postage and han­
dling. NJ resi dents add 5% sales lax.

w o u ld never, for instance,
have assigned t he project
of deve loping an electric
l ight ing system to anybody;
it was proven mathemati­
ca lly by top physic ists of
the t ime that suc h th ings
co uld never be pr act ical.

The reason is one any ra­
d io ham ca n understand: It
was " know n" t hat the m axi­
mu m energy t ra nsfer in an
e lect ri ca l c i rcu it was
ach ieved when t he resis­
t an ce of the generator
equaled t he resistance of
th e lo ad . Therefore, in an
electr ic li gh ti ng system,
one-ha lf of t he energy
wou ld be d issipated in the
generator and on ly hal f
wou ld be avai lab le f or
l igh ti ng. T h is m ad e t he
maxim um possib le eff icien­
cy 50 % - but worse , it
meant t hat for any sizable
electr ic system a trerne n­
dous amou nt of heat wou ld
be generated in the dyna­
mo. Large machines wou ld
be im possibl e becau se they

NOW AVAILABLE
ONV TOOL POUCH

DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

Sh'OO"," < H" OI' " O P,po.,,"

"ONY SAFETY BELT"
A "MUST" FOR SAFETYl

'73'8dtS~ r

must, of course, act logi cal­
ly , w ith carefu l considera­
tion of t he op in io ns of t he
author ities in t he fie ld . Proj­
ect assignments must be al­
lo tted fa irly, logical ly , o n
the basis of t he best avai l­
ab le theoretica l knowledge.

W o uld t hey , t hen, have
assigned :

1) Development of a rap­
id , lon g-d istance comm un i­
cation techn ique to a sec­
o nd-ra nk portrait painter by
the name of Sam Morse?

2) Deve lopment of a tech­
n iq ue fo r voice commu ni­
cation to an obscure teach­
er of the deaf in the Boston
area , A lex Bel l?

3) Deve lopment o f a
heav ier-t han-ai r f ly ing ma­
c hine to a two-man bicycle
shop in Oh io?

Othe r projects wou ld not
have been assigned at all ,
by a co mmi t tee w hich, not
be ing amateur, w as logical ,
had respect for authorities
in the fie ld , and acted on
t heoretical grounds. They

gravity de vice. It 's worth
$500,000,000 to the com­
pany t hat gets it . W ith a
pr ize that size dang ling,
sure ly it pays to do researc h
on it!

I t wou ld indeed . . . if
someo ne cou ld su ggest
somep lace to sta rt!

In 1935, Dr. Robert A.
M i l likan, on e of t he world's
top atom ic phys ic ists, said
it wou ld be " 250 years , at
least" before we cou ld re­
lease atomic energy. H~

was w ro ng by 243 years .
W hat he meant was t hat as
o f 1935, no o ne had the
slightest id ea w here to start
loo kin g for the answer! In
1940, t hey did know w here
to start; uran ium-235 was
the sta rting point. It took
o nly tw o yea rs to get an en­
gineering device, once that
w as known.

The Amateur, because it 's
" entert ainment," ca n start
look ing for t he place-to­
start; he doesn't have to
wa it f or it to be discove red
before lau nchin g his re­
searc h.

The great Bell Laborato­
ries had, of cou rse, been
looking for some wa y of
amp l ifying elect r ica l sig­
na ls for years before th at
ki d, Lee De Forest, came
up with t he t riode vacuum
tube. Th e transcontinenta l
te lepho ne line was impossi­
b le until an amp l if ier was
invented. Bel l needed one,
knew they needed on e, and
couldn't imagine where to
start look ing for o ne, of
co urse.

The re's a lot of govern­
ment-sponsored resea rc h
be ing done today; Commis­
sio ns, A uthorities, Depart­
ments, and Di visions of the
government set up boards,
co mm ittees, and Agenc ies
to assign research pro jects .

Let's imagine that go v­
ern me nt-sponsored research
had been common throug h­
o ut the history of t he
United States, and cons ider
the probabi l ity that a gov­
ernment agency would have
made t he actua l ly-correct
ass ig n me nt . The boards

prob le m w ith no reason­
ab le ho pe of success and
not suffer any loss. No pro-­
fessiona l can do so .

The essence of a break­
throug h d iscovery, how­
ever, is that it cou ld not
have been predicted on the
basis of pr evi ously known
facts. Paste ur, a chem ist,
no t a biologist o r doctor ,
ac hieved the great brea k­
throu gh in medi cal-b iol ogi­
ca l sc ience-the d iscovery
of ge rm disease. It co u ld
not have been predicted be­
forehand . No one could
have, a year previous ly, rea­
soned t hat invest igati on of
mi cr o sc o pi c l i f e- f orm s
wou ld be the way to solve
the prob le m of d isease.

Put it t his wa y : To day, in
the race for space, we need
someth ing a da rned sight
better th an rockets . Roc k­
ets can never be deve loped
to an econom ica lly practi­
ca l method of co mmerc ia l
use of space; chemical-fu­
eled rockets must consume
tons of start ing fue l f or
every pound of payload put
into space. Nuclear or pho­
ton rock ets ..an never be
used to take off from Earth
- t he exhaust from suc h a
rocket motor necessari ly
has an apa l l ing energy in­
tens ity. It would slag down
half a county behind it as it
thr ust itse lf up in to space.

We must develop eit her
an ant igrav ity dev ice , o r a
tr ue space-drive -some
ki nd of a de vice t hat ca n
sink its claws into the st ruc­
t ure of empty space and
cl imb l ike a squirrel go ing
up a tree.

No professional w ill ever
ac hieve such a brea k­
through inventio n; if Dr.
Quidd iu s Q . Qu id nunk of
t he Researc h & Develop­
ment d ivisio n of the Bro n­
tosa uric Manufactur ing
Company does turn up as
the d iscoverer-you can
bet he did it as a hobby-am­
ate ur project, not in h is offi­
cia l capacity as an R&D
ma n for Bron tosauric.

The reason 's easy to see.
G iven: We want an anti-
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would simply melt the m­
selves into scrap.

It's most certa inly true
that if modern generators
weren't 99% efficient, they
would melt them selves into
scrap. It 's hard enough to
get rid of 1% of te n mega­
watts, o r 100 kilowatts of
heat; if the Learned Author­
it ies had been properly re­
spected by Edison , he'd
have recognized the futility
of inven ting inca ndescent
lights.

The Ama te ur ca n, o f
co urse, expect all kinds of
t ro ub le when he do es
ac hieve so met hing . The
Learned Authorities assure
him he's a crackpot; not in­
frequen tly the said Learned
Authorities have the police
arrest him to protect the
public from his phon ey
racket. Alexande r Graha m
Bell was arrested for trying
to se ll stock in his tele­
phone co mpa ny, I und er­
stand. Loui s Pasteur threw
his fu tur e into jeopardy
when he first used his anti ­
rabies treatment on some
Russian s who had been bit­
ten by rabid wol ves. No MD
wou ld give them the treat­
ment; Pasteur wa s not an
MD and risked tr ial for mur­
der if o ne of his patients
died . (Things are different
now; under modern laws,
Pasteur wou ld have been
ja iled fo r cu ring the dying
patients. Now it's illegal to
try to cure someone, sue­
cessfu lly or no t, un less
yo u' re a licen sed MD.)

It 's interesting to realize
that t hre e of t he most
fa mous criminal s in history
were, te chni call y, ama­
teurs. Jesus, Ga lileo , and
George Was hington were
a ll, tech nically, c rimina ls
and amateurs. (Jesus defied
the theocratic laws of the
Jewish governme nt; Galileo
taught, without be ing prop­
erly acc redited by the or­
thodoxy of his t ime, and
Washington was , of course,
de fying the British Crown,
as an ama teur statesman­
ge ne ra l. Meanwh ile, Ben
Franklin , amateur diplo-

mat , was do ing a ban g-up
job in France, to England's
most acute annoyance.)

A considerable amount
of Aggre ssive determi na­
tion is, therefo re, a sine qua
non requi rem ent fo r the
Good Amateur. He can ex­
pect a battle when he does
achieve his goa l.

Obviously, he 's achieved
it illogically. If it could De
ac hieved log icall y, fro m
the accepted fa cts, profes­
sio na ls wo uld have beaten
him to it. The crim inal-ama­
te ur mu st have achieved
the goal by some illogical,
unfa ir ste p. (" Unfair," when
looked at closely, means
"Yo u d id it by a me thod I
didn't consider proper!"
Obvio usly, if the profes­
sional had co nside red the
me thod pro pe r and had
tried it, he 'd have beate n
the amateu r to the punch.)

Go back and chec k over
the ten points tha t make for
the Good Ama te ur, and
you' ll see why they are nec­
essary. If he weren't D iscon­
ten ted , of co u rse , he
wouldn't be trying to do
somethi ng that "can't be
done," or trying to do better
a thing tha t can be done.

But the Good Ama te ur
must be pract ica l in one re­
spe ct; he must not see k to
co mpe te with the profes­
sional on any fa ir, even­
steven basis. He must al­
ways seek so me und erhand­
ed, unfair trick . The ama­
teur must not wa ste his
time-effort-mon ey on trying
to do what the prof essional
lab can do a thousand times
be tt e r, faste r, and eas ie r.
Don' t bu ild yo ur own vo lt­
meter . . . unless you want
to learn , by actua l bui lding,
what a voltmeter really is.
Then, of course, you're real­
ly build ing your ow n knowl­
edge-understa nding, not a
voltme ter .

You simp ly ca n't wind as
perfect a moving coi l, or
make as precise and per­
fect ly aligned bear ings as a
huge produ ct ion mac hine­
co mplex can; it's inefficient
to try . Don't try to mak e

you r ow n tra nsistors. Don't
try to so lve any prob lem
that the profe ssional re­
search labs are working on
in the way the pro labs are
trying.

The pro lab s are now, just
as an exam ple, trying to
find a better method of
long-distance cornrnun ica­
tion. They've sen t up that
Echo sa te loo n ref lec tor;
they've invest igated tro po­
sphere scatte r, t hey've ex­
plo red sing le side ba nd,
pu lse-cod e modul a ti on ,
pulse-time mod ulati o n, a
tho usand va riations. Don't
co mpete; you'd be "fight­
ing fair ," and would be sure
to lose.

Be Unfai r; try finding out
how telep athy works. Solve
tha t on e, a nd yo u' ll junk all
the mu lti-megabuck proj­
ec ts the pros have invested
in. No pro researcher can
ta c kle the probl em be­
cause, of course, it's one of
those things that yo u ca n't
te ll where to sta rt working.

Legend has it that Alex­
a nde r crac ked the Go rdian
Knot problem by slashing
throug h the Knot wit h his
sword. Now there's an inter­
esting thing about this; a ny
ama teur knows that it's a
da mn sight easier to unta n­
gle a sna rl of wire that has
only two e nds than one
that' s been cut in two and
has about 50 ends. With the
two-ended knot you can, at
least, start here, and know
that, by simp ly keeping at
it, you'll necessarily come
o ut there.

Any pro lab can beat you
six ways fro m zero on tha t
so rt of prob lem; they've got
electronic computers, large
staffs, and megabucks to
grind away at the sta rt ing
end, and follow it through.

The one that stops the
pros, though, is the Gor­
dia n Knot afte r Alexande r
slashed through. It's got 100
ends , non e of which can
lead to " the" end.

The real fundamenta l-re­
search scient ist is a Goo d
Amate ur; t hat's why gov­
ernment research programs

simply can't do a de ce nt
job of supporting true basic
researc h. To be tru ly basic
research, the project must
not know where it's going to
wi nd up, it must not know
how it's going to get there,
and must not be logically
ded uc tib le from known fac­
tors.

The tunnel diode was the
result of a Good-Amate ur­
type expe rimen t; the result
obtained not on ly co uld not
have been pred icte d by pre­
vio us kn owl ed ge - previ­
ous knowledge specifica lly
predi c ted that it co uldn't
happen! Since it is theoreti­
cally impossible for e lec­
trons to travel at the speed
of light, it co uld be shown
that, theoretically , no e lec­
tronic mechanism can have
signal-transit times as short
as light speed would make
possib le.

Happil y thumbin g its
miniscule nose at theory,
the tunne l d iode is an e lec­
tronic device wi th signal­
tra nsit velocit y eq ua l to
light speed .
. It also vio lates a ll proper
transistor solid-state semi­
co nductor theoretical ap­
proaches . To be any good, a
solid-sta te semi-co nductor
must have very, very, VERY
littl e impurity- "doping "
- in it. The tunne l d iod e re­
sults from doping the ger­
ma nium or silicon li ke
craz y. Do the wrong thing
- tha t' s what works !

In the early days, the
ham s got shortw ave rad io
go ing by doin g wron g things
like taking the carefu lly
ma nufactured tubes right
out of thei r carefully ce­
mented-on bases, and sol­
de ring the leads d irectly in­
to their circui ts.

The real mo tto of the am­
ateur must be, "Never give
a pro an eve n break ! Be un­
fa ir!"

To be a Good Amateur,
don't compete with the pros
- do what no pro would
ever think of do ing. And be
Egocentric-whatever proj­
ec t you pick, pick it be­
cause you like it, not be-
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after be ing co nnected to a
2000-vol t power supply."

It is also necessary to re­
spect authorit ies in another
sense; t hey sho u ld be re­
spected just as yo u shou ld
respect ra ttl esnakes, mules'
hee ls, and dynamite. They
freq ue nt ly have power, and
sho uld be treat ed accord­
ingly.

The crackpot is the bird
who not o nly fa ils to re­
spect autho rity, but a lso
fai ls to respect good judg­
ment.

The Good Amateur, of
course, fulfills th e only use­
able de finition of a Ge nius:
"A Genius is a crackpot
who makes money at it."

Na t u ra l ly .. . be c au se
" makes money at it" is sim­
ply another way of say ing
" has an idea which is eco­
nomi call y sound and wo rk­
ab le."

Rem ember tha t a lmost
any crackpot can get a pa­
tent; it ta kes a Genius to get
one and sell it'.

THENEWAEA
MODELMT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.
KT-1 Computerized Keyer With
AllFeatures ofAbove Trainer
isAlso Available in Same
Package

• Automatic Speed Increase, User May Program: Starting
Speed,EndingSpeed,Practice Duration:5 LettercodeGroups
or Random Space;Common or All Characters.

• Precise SpeedControl 1 to 99 WPM (Tailorto Your Exact
Requirements).

• 24,000 Character Answer Book Available For 10
Starting Positions.

• Random Mode For Practice (No Answers).
CALL TODAY

UNIVERSAL AMATEUR RADIO, INC.
1280 AIDA DRIVE, COLUMBUS (REYNOLDSBURG ) OH

43088, 614-866-4 267

AEABrings you the
Breaktl1rough!

Bakeli te .
Tran sistors tend to be

very temperature- sensitive;
they make wo nderful high­
sensit ivity thermo meters
because of t hat. The RC os­
c illato rs suc h as t he mult i­
vibrato r a re horribly un­
stable ... which makes them
wonderfully usefu l as fre­
quency mul tip lie rs and/or
divide rs. Being inherently
un st abl e , they' ll happi ly
lock in with t he frequ ency
of any nearby osci llator.

Each of the character is­
tics I've listed as necessary
to th e Good Amate ur is
co nsid e red a nt i-socia l.
Each of them is .. . in the
wro ng place, or wro ng de­
gree. But be inconsistent
ab ou t t hat, too; in the right
place. a nd right degree,
each of th em is tremen­
dously useful.

I do not, for instance, rec­
ommend Disrespect of Au­
th ori t ie s whe n t hey say
"The hum an organism does
not norm ally operate we ll

synthesize some complex
organic chem ical when his
chemicals in the apparatus
c1abbe red, turned into goo,
and fina lly set into a so lid
mess. Efforts to clean his
a p pa ra t us of t he st uff
proved totally fut ile; he
co uld n't d isso lve the mess
in anyt hing he could find; it
just sa t th ere sneering a t a ll
his high-power so lvents.

Of co urse, other chem­
ists had had simi la r sad ac­
c idents, and had had to
throwaway not onl y their
chemica ls, but the ir appara­
tu s as we ll. Baekland was
by no mean s the first to
wind up with a mess that
nothing known to chemist ry
would remove.

Baekla nd was simply the
first to be a Good Ama teur
about it; he was Inconsis­
te nt. " I," he de c ided , "am
no t synt hesizing 1, 2-alpha,
betaomicron aft e r a ll. I'm
synt hesiz ing something as
usefu l as th e fa bled Univer­
sa l Solve nt-the Universa l
Insol uble ! Since I ca n't ge t
rid of th e damn stuff .
the re mu st be somebody
tha t wa nts a material t hat
st ubbo rn, so I' ll se ll it."
With that inconsistency of
approach, things were easy.
It was a snap to remove the
apparatus from t he mass of
bake lite-the glass would
break, or d isso lve in hydro­
fluoric ac id.

Remember, too , t ha t Be ll
was wo rking to invent the
"musica l tel egraph" -what
we now know as carrier-fre­
quency te legraphy -when
he got the wrong resu lt. He
was a Good Amateur, and
imm ediate ly dec ided he
was inventing a telephone
instead of a musical tele­
graph.

The re are lots of patents
to be gai ned by seei ng how
bad a job you ca n do . The
bod y-ca pa c ita nce bu rglar ­
alarm, for instance, is the
worst possib le app roac h to
a stab le vfo, exaggera ted
a nd patented . Almos t any­
thing that is extremely one
th ing o r anot her has so me
use fu l app licat ion . Vide

cause somebody says it is
yo ur duty. That way, yo u're
p laying t he he ads-I-win­
ta ils-you-lose game; no mat­
ter whethe r yo ur pro jec t
succeeds o r not, you' ll have
had a he ll of a lot of fu n!
Tackle t he a bso lute ly im­
p ra c t ic al pro jects -the
ones where you' ll have no
pro competit ion. And al­
ways d isrega rd Autho rities ;
of course they're sure it's
imp ossible. If they weren 't,
they 'd have gone aft e r it
t hemselves . A thing ca n be
e con o mi ca lly impossib le
for professional research
-and be co mplete ly prac­
tical for the happy litt le
am ateur. Lord knows climb­
ing Mt. Everest is econom­
ica lly imposs ible in any pro­
f it-a nd -lo ss se nse . What
possible financ ia l prof it ca n
be made up there?

And t he amate ur doesn't
have to exp la in wh y his gad­
get wo rks; to he ll wit h t heo­
ry! Be pragmatic; simply
use it. Show that it work s,
and le t the red-hot theoreti­
c ians wo rry about wh y if
they wa nt to.

Also, be read y and will­
ing to be co mple te ly Incon­
sistent a t any mom en t. If,
one day, while work ing on a
new idea for a two- meter
half-kilowatt rig t hat you 've
to ld eve rybody is going to
be a two-meter transmitter,
sa id unit sho uld sudde nly
sta rt rising off th e bench
and floa ting up toward the
ce il ing - be inconsistent!
Say , " I'm bui lding an anti­
gravity mac hine," and if
som eb ody protests that you
said it was a radio tran smit­
ter - why, po int out that it
obviously is an antigravity
m ach ine, so, obvio usly,
that's what you we re ac­
tu ally bui ld ing. That's com­
mon sense, isn't it? Wh y
shou Id yo u care that it co n­
sumes a fu ll gallon , an d
peeps o ut wit h onl y 2 Watts
o n 2? It f loa ts, do esn't it?

Always be w ill ing to
c ha ng e yo ur p ro je c t if
som ething better slug s you
along th e wa y. Like George
Baek land; he was trying to
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Ti lls is being written while on "safar i" in the
remote wilds of northern Kenya. I put safari
in quotes because the 1966 concept of a safa ri
over here is probably quite different from any­
thing you have in mind. It certainly is different
from the stories I have read and movies I have
seen down through the years of safa ris. Per­
haps I should discl aim here: readers wh o wan t
only ham info in their ham magazine should
tur n to the ne xt art icle because there is ab so­
lut ely noth ing of ama teur radio to follow.
Readers who h ave mistaken 73 for Holiday or
Ven tu re may he interested in the adventures of
a new come r to Africa.

The tri p over here from Boston was sup­
posed to ta ke just one da y. Jim Cott en W5 PYI

Wayne with !iluides a nd wcterbuc k.

an d Larry Frank WA6Te i ar rfved on Monday
nig ht and 1 picked them up in Boston and
drove them up to the 73 headquar t ers for a
da y of ge tti ng acq uainted . Larry had been
wi th me in 1963 on the 73 tour of Euro pe.
On T uesday we finished our packi ng an d had
a long QSO with Hobb y 5Z .lERR in Na irobi.
Robb y answered a lot of our questio ns for us.
When we finished our QSO with Rubby we
were called by 9Q5HF in Linga in the Congo.
\ Ve are p lanning on visit ing Ed aft er our safari
and visit to Kenya . Ed assured us that we
could visit the Congo in perfec t sa fety . That
was comforting .

Jim Fisk WA6BSO/ l , who is minding the
bu tt on factory while I'm aw ay, drove us all
down to the airport Tu esday even ing . We h ad
gone to lengths to make sure our baggage was
withi n the weigh t limit of 44 po unds each,
p rovidin g they didn't weigh us wi th our hand
luggage. Our Bight ..vas by Alita lia to Rome
and then. wi th about a two hour deluy, Alitalia
on to Nairobi. With everything conne cting
right we should lea ve T uesday evening and
arr ive in Nair ob i the Iollowiug evening. It
took us th ree days to get to Nair obi .

T he flight star ted off all hour lat e, mak ing
us a litt le nervo us about that connec tion in
Rome. Th ey had oversold the tourist compart­
ment and the th ree of w had to suffer through
the len cou rse dinner and champagne of the
first cla ss sect ion . TIle seats were much la rger
and roomier too. b ut not really com fortable
enough to promote much sleep. wearr ived the
next morni ng in Home ra ther pooped. O K,
where do we find the Nairobi pla ne ? The
Alitalia peo ple looked ner vous ly at each other.
Where is it? Well, you see. we er .. . ah . . .
had 10 cance l that flight. Today is Wednesday
and we thin k we will have another flight on
Saturday. Certainly b y next T uesday . In the
meanwhile you will be the gues ts of Ahtalia .
You will stay at a nice hotel wnh rooms and
meals paid .

How about alternate ways of getting to
Nairobi? No, very sorr y, b ut Vie have checked
tha t and all Bight s are fully hooked . You'd best
wait for our Saturday flight. Most of the people
caught in th is situation just gave up and went
to the hotel . Not us. Jim gra bbed an airl ine
man ual and sta rted lookin g up possib le ways
of gettin g from Rome to Nairobi . . . via any­
whe re. Of the man y possibilities the best
seem ed via Tel Aviv or via Athens. We tried
for reservations on the se two pa ths and both
cam e th rough for us. W e Hipped a coin and it
was Athens. That would get us into Nai robi
by Friday noon.

(Continued on page 96)
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I see th at ARRL is still leaving no stone
untumed to try and kill off the Institute of
Amateur Radio . Th ey've don e their usu al
thorough job of making sure that the Leag ue
is the on ly national am ateur org anization.
Not tha t the Institute is de ad , by an y
mea ns. it' s just a definite unsuccess.

Th e responsibility for the failure of the
Institute to succe ed is largely mine. I know
when I started it tha t it would be fought by
every means possib le by the ARHL and I
was sur e that CQ wou ld he as truthful as
usual in report ing about it. But I am an
incurab le idealist and somehow convinced
myself that enough ama teurs would be in­
terested in helping to keep ama teur radio go­
ing to ove rcome th e barr age of lies and dis­
tortions.

Let me go back and explain. As one of
t ilt' three officially recogni zed amateur rad io
delegates to the 1959 lTV con feren ce I had
all opportu nity to see at first hand th e work ­
tugs of that orga nizat ion . I wa s incred ulous
th at amateur radio wen t into that conference
almost totally un p repar ed . I fel t that we
had been deceived and completely failed by
the ARRL. I watched the two Leagu e repr e­
scu tctives living it up in million aire style .
the y mallugt.-cl to spend over $15 ,000 of the
AHHL funds in just a few weeks. The com­
pldc failure of th e Leag ue to get support
for amateu r radio, eve n within the U.S.
de legat ion. was inc redible . I talk ed with th e
other m embcrs of our de legation to find out
wha t had gone wr ong and wh at could be
dllllt' to set' that thi s d idn't happen ag ain.

I'm afraid that they all though t I was
\"N~· »orve . . and I gue ss I was . [ hod not
recognized: ;ust how important \Vas hinKion
teas unt il then . Thi s is where every thing
comes to a head . . . thi s is where it happens.
Each of th ese gentlemen exp lained pa tiently
to me th at am ateu r radio was at the very
bo tto m of their list as far as pr iority in
frequency alloca tio ns w as co ncerned and
th at it would remain that wa y as long as

1967

we did no t pressur e wh ere it coun ts : 0 1

gress.
T hey po inte d out th at every other

user of radio fre quencies maintains a
in Wa shin gton to look after the ir int
'I'hey wondere d if I thought th at all th is
money would be spe nt on lobbi es if the y
weren't well worth the in vestmen t? Th en
the y brought up th e fact that ev ery other
major hobby gro up looks aft er th e interes ts
of their field by havin g a voice in Washi ng.
ton . I ce rta inly ca n't argue the effec tiveness
of the Amer ican Rifle Association, the Air­
cra ft Owners and Pilots Associatio n, and
many others.

Amateur radi o, th ey laughed , has no voice
ill \ Vashin gton. But wh at about the League
counsel in Washington? No, son , this ge ntle­
man can only rep resen t the ARRL in deal­
ings before the FCC and can not, by law ,
appro ach any Sena tors or Co ng ressmen in
be half of the League. No, if th e League were
to lobb y for amateur radio in an y way they
wou ld have to give up th eir tax-free setup
and operate as a regular business. Th e law
just does not p erm it tax-free organizations
to tr y to influence legislati on.

If a voice in Washingt on is of such great
importance, why is it , I asked, th at the ARRL
d oesn't give up its ta x-free situ ation and do
the job that will pr otec t our future? They
arc the ob vious on es to be lobbying for
amateur ra dio. The answer w as do llars, of
cour se. Loss of the tax-free governm ent sub ­
sidy of the Leag ue might cost them well over
$100,000 a year, forcing them to either in­
crea se the subscription rates to Q ST or else
cu t down on th e nu mber of high salaries
be ing paid . Neith er course is desi rable so we
have no lobbying permitted b y the League.

By 1963, 73 had reached a size where I
tho ught we might be ab le to ge t something
started to fill in this lobby gap in amateu r
radio. Tim e see med to be growing short too ,
for in 1959 the USSR ca me to our rescu e and
put off the cha nges in our freq uencies u ntil
the next lT V conferen ce and thi s seemed to
be headed for us in th e lat e 1960 's, leaving
not much time for building up support bo th
with in the U.S. and internationall y. T he In ­
sti tute of Amateur Radi o was formed with
the major job of lobb ying for our hob by in
Was hing ton .

It was never the purpose of th e Institute
to comp ete with the ARR L as an alternate
organiza tion for amate urs to join . T he In .
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MAP LIBRARY!

• AQUTSE ,
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TRIONYX
TR-l000 frequency
counters $159.95

YAESU
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FT·107M
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Ask a bout our amateu r radio
licensing classes. NOVICE
thro ugh EXTRA!

MFJ
Complete line . .. ask

J.W, MILLER
Daiwa eN-720 wa tt­
meter/bridge
Daiwa CS-401 RF co­
axial switch

lcom IC-2A

MIRAGE·KLM·TEMPO
two-meter amp lifiers

. in stock
ROBOT

800 and 400 . . . in
stoc k

ROTORS
Ham IV ... specia l.
Cal l

BARRY specializes in world wide export , licensing , packing and shipping.

BA RR Y stocks most major brands, , , call or write,

COLLINS
KWM 380 . .. tak ing
ord ers

DENTRO N
Clipp erton L... ca ll

DRAKE
TR-7/DR-7 t ransceiver
R·7 Receive r . . . call

Cubic Astro 150A

BARRY ELECTRONICS

512 Broadway, New York, N.Y. 10012

Telephone (212) 925-10 0 0

BARRY specia lizes in busin ess band equipment .

Yaesu Ff·901D

New York's largest and best-stocked dealer.
Call the store with more!

DSI
Freq uency co unte rs
. .. in stock

ENCOMM
HT·1200 ... we have
them
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IC2AT hand-h eld with
pad ... in stock

KEYS
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BARRY ELECTRONICS...
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Shipping
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Here's an offer you can 't refuse' You
receive three, information-packed, Ama­
teur Callbook maps, folded , plus the
World Atlas lor only $3.75 plus $1.50
shipping and handling. If purchased
separately, total valueof map/ atlas offer
wou ld be$6.25, plusshipping. Yousave
$2.50 and get these invaluable rad io
amateur aids!
1. Prefix MapoftheWorld, folded ,

World-wide prefixes. Shows 40-zone
mapononeside,90-zone map onthe
other. Size40" x 28'

2. Mapof NorthAmerica, folded ,
Includes Central America and Carib­
bean to the Equator. Shows call
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1969

Gravity Waves

My thanks to old frien d Neil W20 LU for
sendi ng in a clipp ing from the New York
Times announcing that Professor Weber of
the University of Maryland has det ected
gravitation waves. Th e existence of gravita­
tiona l radiation is predict ed by Einst ein's
General Theory of Relativity and Professor
Weber believes t hat he has experimentally
verified Einstein's prediction.

A ce ntury ago Maxwell predict ed from
mathema tical calcu latio ns tha t th ere were
other types of elect ro- magnetic radiation
th an light rays. In 1888 Hertz confirmed
Maxwell's pred icti ons and opened the radio
spectrum.

As I menti oned a few mo nt hs ago , here is
a field that is wide open for th e amate ur .
Th ere are no professionals in the field yet .
What , all of us want to know, is the velocity
of pro pagatio n of a gravit y wave? Speed of
light ? Ins tantaneous? If it is fast er th en it
would make a wonderful com munication
medium for interstellar contacts . and
might explain how tho se pesky UFO 's are
ab le to get here from planetar y systems so
far away tha t rep utab le scienti sts say that
th ey cannot exist just beca use th ere is no
possible way for them to come that d istance.

If you have any info to pass along on
gravity gene rat ors or det ectors, let's pass it
along t hrou gh 73 .

Viet nam Solut ion ?

Th e educated op inion seems to be that
President Nixon has bee n hoping th at he
coul d use the same rou t e fo r sett ling the war
that Eisenhower used for closing ou t th e
Korean conflict . That meant working
through Mosco w, who, because of the Chi­
nese diffic ult ies, were supposed to be
anxious to acco modat e the U.S.

This a pproach doesn' t seem to have
worked out in practic e at all, a situation

2

164 73 Magazine. October, 1980

rr ay ne Gref'n

which leaves us still boiling in our own kettle
o f so up. Unilateral disengagement mean s,
essentially, t he slaught er of most of So uth
Vietnam, the historic consequence of losing
a war in Asia. T his, in turn , can hardly help
th e non-communist for ces in Laos , T hailand,
Cambodia , Malay sia, Burma and India. Any
promi ses we have mad e in the past of he lp
will hardly be ho nored after the d isaster in
Viet nam, and they kno w this.

Obv iousl y, gett ing o ut o f Vietn am unilat­
erally is a very bad solution to OUI prob lems.
Shou ld we then turn aro und and escalate
again? We have seen that the commu nists are
able to match every escalati on. They have no
in tentio n what ever of losing the war . T hey
have been at it fo r man y years t here and are
not about to drop it now.

This is a subjec t that can better be argued
in a book-length form than a brief ed itorial
comment such as this, however I would like
to ma ke an abbreviated suggesti on for a new
course of action tha t might possibly prove
more reward ing. I wrote abo ut this a couple
years ago upo n my retu rn from Asia, but not
mu ch came o f it. The ideas still seem quite
valid .. . per haps even mor e valid than ever,
since mor e opt ions have bee n tried in th e
meanwhile with out noti ceable success.

Basica lly, I propose t hat t he Pentagon
and the Stat e Depart ments do not have a
corner on the U.S. brain market. Experience
has rather indicate d negat ively in this re­
spect. Possibly then, we could do better tha n
depend upon the m for our total eff ort in
Vietnam, directi ng the fighti ng and peace
talks , which about su ms up o ur act ivities
th ere .

Just suppose that we decided to fight a
much mor e basic fight , using our biggest
weapon? The bo mb ? No , no t at all. The
battle bet ween co mmunism and cap italism is

73 MA GAZ IN E
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A Visit to J orda n
With nothing more to go on than a note in

Gus' DX bulle tin to the effect that King Hussein
of Jordan had been heard on the bands fighting
off tremendous piles of QRM, I sent a cable to
him asking if he could use some help for a few
days to beat down the multitudes. With Radio
Today just being started and the tight U.S.
economy making its pinch felt all too clearly on
73, I wasn 't really too enthusias tic about my
proposal.

On the other hand, the insu rmountable prob­
lems at 73 have continued without any real let up
for a long time , with me there or away, so
perhaps a few days off wouldn't be too serious.
And uppennost in my mind was the opportunity
to possibly make a good friend for amateur radio,
one who could have a strong long-range impact
on the hobby. If amateur rad io could be devel­
oped in the Arab countries this would no t only
bene fit them tremendously by encouraging the
growth of eng ineers and technicians, bu t woul d
help amat eur radio by giving it a few more votes
at the lT V conferences in the future .

Much to my surprise an answering cable
arr ived from ' His Majesty ask ing me to com e.
With in a few days I was off to Jordan and
wha tever lay ahead. Where would the st ation be?
At an army base'! Perhaps in the palace ? Would I
be able to operate mu ch? Would I get to do more
than just mee t His Majesty? T hose of you who
have been reading my editorials know tha t all
sorts of ingenious plans for solving the mid -East
crisis star ted coming to my mind .

When I chec ked in at th e airport in Boston
they suggested that I hand carryall films with me
since all checked baggage is xrayed a t Lon don
before going on to the mid-East. T his called for a
complete repacking of my bags in the black of
the parking lot, and I ended up by carrying on
two bu lky bags full of cameras and film.

Lin didn 't thin k I should go in my dungarees ,
so I hope the IRS will agree that the bus iness suit
I bought for the trip was a necessary bus iness
expense. You don' t need business suits very
much in New Hampshire.

T he plane left Boston in the even ing and
arr ived in Lon don the next morning. As usual on
these trips I managed zero sleep . T hey had some
fool movie th at I had seen so I saved the $3 for

10
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the earphones, bu t still couldn't keep my eyes off
it.

After a couple of hou rs wait at London in the
passenger lounge I was off again to Beiru t. I'd
written Bob OD5BZ there, hoping he would have
Orne for dinner between my planes . La te that
afternoon I arrived at Beiru t, but no Bob .1 found
out later that he was out of the country on
business. I put away a great Arabian mea l at the
airp ort re staurant and continued on to Amman
on a Royal Jordanian Airline plane , land ing there
about 9:30, wide awake on my secon d wind,
beyond being tired .

T here was a big commotion outside of the
plane, with newsree l photograph ers and all .
the man bes ide me said, " Look out the re and see
our King." Sure enough! I cou ld end that there ,
leaving you with the notion tha t he had come to
see me , but actually he was greetin g his sist er. I
was met by a man from the palace wh o exp edited
my passport and bags through, told th e King that
I had arrived, and drove me in a beautiful
Mercedes to the Jordan In tercon tinental Hotel
where I wa s to be the gues t of His Majest y!

I slept.
The Hote l Jordan, as it is called, IS an

Ameri can style hotel showers , wall-to-wall
carpeting, the whole bit . It has a serviceable
coffee shop and a fint rate rest aurant on the
roof. T he "maids" are men , but they know all
the ropes such as opening you r door at 6 a.m. to
see if thc room is occupied. Ju st likc America.
T hey try the door again at 7 to make sure the y
were right at 6.

T he ne xt morn ing a phone call explained that
a Mrs. Salti would be pick ing me up shortly. Mrs.
SaW turned out to be the private secretary to His
Majesty and a very nice looking English girl. She
explained that there was some sort of big do on
shortly if I wou ld like to come . . . I grabbed my
camera case and we were Mercedes'd to the
gigantic sports arena. . jammed with people. We
sat up in the gra ndstand , not far f rom the King' .
box and awaited developments.

The "do" consisted of a coup le hours of
speeches, His Majesty presenting flags to a num­
bet of artillery groups, inspection, pa rades, and
some really be autiful prec ision marching by both
military and bagpipe ba nds. T here were some-

73 MA GA ZINE

RAD IO SURPLUS
A LA 73

73 Maga zine. October ,1980 165



1971 Decem ber

~ .. .tlLW2N~D/1
" 'WA lA y [>I (

Mean ingf ul Conu cu

On< of the mol\' ,-on<ts.l""l •..,.".
pl. ;" t. lod god ~ga,"51 our ho bby ;,.
tha t so litlle of o ur ; 1l" rod i~lc .ommo­
nka lio n. cap ahilily i. used for tho
exchange of mon; tl1an ,uperficial
information

Unfo rt unately the co mpla int is an
;1,)1 too Iegit im.te one. Considering th e
1\';"'0"< ....hy Ihi<. is ,0 . I wo nder i f
any thing ca n ", ally ~ done to ...,"' ,.,..
thi> J"I\[ern~ Perh aps . Innl.: . 1 "'In("

of Ihe inore ~ I\'non, "';1] hdp
brine th. pr obkl'l1linto (o<.-us and~
In so..... jnsi~1 into oolution< . \ t al"I><­
not

While the ",,,,llanl t. e l.:of an y 1\'.1
<'Ommuni calion i. the com mo n , ,,,,, II .
the r" arc ,,"vcral cau.... for lhis and
"ach has to b<' co nsidere d separa tely .
The ch ap o n th" two me ter F~l

repealer has hj, trad e-off. which limit
the use he can ma ke of th at facility.
The DX opera t" , ha, his problem•.
"''''"' the "' ''''' . o lhen '1u ile d irr. ", nl
Th. N",'ic., has his mi",n" •. • nd so il

"'~Perna", if we <fan Wllh the mo'"
IllIrrowly limi linc raclOn and d o ... in
on th. ~...".ally inhl bitln C situalio",
....., CliO n bt<1 otJlli~ tilt- ....1Klk pro t>­
~rtI- For instan",". lh. """1'3 to r work·
In, t htoll "" an f M rep.a l" r h .... I
.. 1>01. bun ch o f can l. "<t<knl aCain_t
him wh"n it c...me. 10 o "" ninc u p an
inl~"'_l i ng ~n d me.ningful co,..cT"'!·
lI" n wit h ro m"on e 01,.,

first o f :tH, on e o r lhe ot h"r i,
prohably driving " ca r. Th i, m",n.
th. t • J!,ood r<J,ti " n " r hi, . ll c nl i,,,, i,
o n Ih" car driving and h" n"J ~,

con l. c t h"" to I. k. """nd pi...." in h..
mind , If lhe, e is a ........n<I !'<'n;()n in
lhe car, lh is fun h" .livid.. his a Uen­
lion. and you will nOlice lh. l li tl ~ of
....h.t you <ay to Ihil map ....em. t D

ha... ""rten ac--rou at .n, You ",i ll be"",
Oper.ling IhlO~ a ,..,,,,,. Ie. cou ld

po",bly wor k oul well if Iwo 01"
", ..ore ru ttin g good . ign.l, in lo lhe
"'pea ter . ho lh had noUl ing what cve,
t" d" e ' ''.p t p.y . 1Ien too n to n ,,·
o lh", . I",th knew lhal Ihe", wou ld he
no in ter rupl ion" . nd ho lh had tm , o f
li m~ and k new lh al lhey ho th had lhe
time.

Bul it d"",, ' t work lhis wa y a l . 11.
F..,,· ",.,..a l<.-, U'<"" do ,, 0{ ha"" lhc
ps)'ehoiOgical fecl i", lh.l they muuld
,..1 o IT Ih. po l .. iOOn • • p=ihlc 10
make " .y for .....""'one .ke. On~. t h.
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o lhe r. 0< bo th a", p",....-"upicd with
.....me thing d ",. The , igna" o fle n f. de
in and out, losillj!, pa ri .. f the co nver·
<. tion . One i. wid. b,"d - lhe 0 111..
n.rrow ,nd on< tll.ref","" find, it
dif r" 'uH to unde" tand 11,. " tiler . ,,~ n
wlh'n lhe , ignal '" . t 'o n~ _ And "0 il
1\""'.

Add 10 lh i, the fumlalTk'n ta l d im ·
"ull y of co mmu ni''-.'11l1\ wilh a """"'"
)"Oudon ' l kn"",. .. h"m you an'I 'ft ,

.houl whom you kn".. lill ie. if any'
Ihi" l\. a~ )'ou <an' l ....n hra .
U .."pl whe.. you ...nd hy for h"n.
ro nin ; oIT th<'JSC ron tio n ",i".
ron:il\l: gru nts .nd u lt-huh hich help
ku p Iwo (><'Opl. talkml\ wit h .n
o ther, 11,. ""t,k h on of h. ving 10 talk
wilh no ' einf" ,w llI" nl , co..ring
. ver y thing the o lher ..' h. p h.. said (a'
~,.arly .' you , an n' l1l~m"" , ) " nd tI,<.\
originating new Ihing, to 1.l k .\>nut i,
• very ,"v~r, on". It i. no wonder th at
, uch a IaTgt' ...." ..,n l.1/<" o f Ihe rad io
ama teu rs , rick pre ll y much 10 >hort
" ·,,i"lion, o f lhe ir . q uipmenl and Ih.
_ alhe .

The arna leu . rad io lype o f oonlkt
i_ qu ite ahno"",1 and h.. no cou nte,..
pan in our ~unlnl prt><:n:<. so m<>st
o r u, an: unpr~ to lackle Ihe
d ,rflCult;".,; it poses . l:""n "n lite I"~.

pho ne yo ", <an h. a r the reinfo rcinj!,
n" "" "I' ' It'''''......n t a nd he <to pped
wh<n the o ther p."",n has somct hinj!,
t" add Or d isagre• • bo UI, Way h"ck in
the' long-dead P",l o r ama leur radio
thi, Iype of comm IJnk .li"n d id d" ,,·
I" p for" whil, . Old lim. '" will remem­
her wilh grc ol warmlh lhe dup le ~

eon l.c" o n 160 ,....· t"" where ir "' ••
po..ible to jusl lea.. you r rig tu m ...:!
on and tuni: i.. to your ' ... n......t o n II..
othe, end of II,. band . Jusl lik< I'"
lel. phone .

When .i<leban<l ,Ia rl.d an d VOX
became the w.y 10 to. Ihis syst.m
loo k. d as if il ...ould pa.tialJ) hring
t><o..·k Ihe old ' " ."Fmcn!. Bul the
el.lnk of the rcl.~, "' as to o much for
mos t 0p" ralo" and. a fter uh-huhing
hc tw~e n sen ten <;c~ to k• • p th.t con·
nabbed VOX r"'rn trip ping. tlley
wen t back "n mJ' SO: '" pusJ1-l0-t. lk.

While " few of tI", DX brelhT" n do
ind ult<' in in l",.. tinlt co nla~I' . mo,t
o f Ihe n ch. nll'" ..... or Iiu le ,""..
val". 10 , "y"". than Ih. hasly hello
"'-cr th. 10<... 11"'" ..... ,'" repea l• •, Th.
pre..~u... o r Ol he• •'alioo< lryin l\ 10
wort. you, t.... one . fad inl\. olhr

~"nta~l, u n f,,'qll,'ncy , ~nd ,uch j.u
make long c"n t~, t, ra' ". Ev"n if ~ou
h.,-. the ahilit y and . ~ pcrie n"" to
.... n.ge an int"",'hn g .."OnU,t you
",ou ld he ha,d pu t to bring it ofT

I wo uld deart y IIlV<' 10 lalk ",i th
YAIG:\T I'm an ...... t . ~.l I ha... one
devil of • ti"", CllTYin,. on an hou '
C"" lac l wilh Otic. !" • t<><>d dea l o r
the tIme. 011. I c.n m..ke il n,,,,,.. and
then . bu t [ Ita...., to Io.c • 101 o f ' ''''-'' "­
wailin g 1'0' Ihe tllth l condi rio",-

A,,· th~." an y an, w"" 10 Ihe pmb­
I"m? Are lh.".e a ny cha" lt"' Iha t miglll
he In. d ~ ' 0 mon: Or u S could iod ulge
in rncJllingfnl , u n.cr.. tio n, via o u,
In"rcd ible a m. teu, ,.d io band,1 I
lhink ,,,

There are no , imple a" swen; to
'Wch a "ornple ~ s.:' of pru blems. 011.
viously. Bul "'" ".n all help ou t i f _
are fi", t of a ll aw. ,.., or whar wc a re '
m~nf. and ma ke a d. I"""';ned . non
to mort in Ih. din'.:bon of bett.r u...
ofOtlrband>

On the FM ..pea te" I ....ou ld ,ul"
,..,. , Ih.1 repeat.. 0"""" "riouoly
oonsid" . the i" ... II. t...... o f a ",,,,,not
or third '''I.,e.ur. Whil.. Ih. spec lru m
betw ...n 146 147 MHz is . boo l full
in many ar"... lhere is sti ll IItt l. going
Oil in Ille 14 5 -146 and th . 14 7 - 1411
hands . Th••"", rging 220 IInits w~1

make thai band an in, alu able addi tion
10 th . 1....0 meter ", poater ""t "p . Willi
.nough "'peale.. we can . fford Ih.
Iu~ury of Iong-wiode<l conlac ts. Wilh
bol h 146 and 220 "'peale.. w. mich t
• ...,n develop a dup.... <Y".m of
~t.. tinl\. TIle " " o r t o- 0 ' lh ,ee-
minu~ limen On repeat ",~I l id lilt-
mobi~ opel'3to r in ,..lt in; a wor d in
wh.n ""0 Ionj!,'winded 0 1" are talking..
Tim. .. like lh. I will also "'orlen s.ome
o f lh. e nd.... and point""" pon lificit­
tion < which d rive op. off lh • • i, fo ,
week, . t • lime wh. n th . y lI" t
' nagged

1"d b<' vcr;- inte r. , t"d in wl1. 1 you ,
th . reader. Ihinks mill , t imp wve o ur
ahili ty to use amat. u. radio fOT tru e
comm un icalion . Should phone patc h­
e. be . Iiminate<l ."'''1'1 for ...""us
"me,~",:i.s? Should ""'" he cu rtil iled
Of .nooul'3ged? Should DX for QS l
card purJl'O"s be (h~ne-Ie<I 10 a sman
.., o f frequcnciel~ Wha t 0111 ... " do?
II" ", w. are . able to talk an ywllere In
lhe world••nd "' h. 1 do "'" do~

When )'OU con<iod<'r that ",. h...
vlrl ually the QSlY .y.le m for P<'op~

. to ·pco p," eon t. ,t aro und lhe ....o , ld .
perha ps you c. n ap preci. t. the i.....
pe>rla ne" of Ollt ' eilily m. k ing ,"lne·
Ihing o f it. Touri'l ~ ra,""ly get 10 meet
Ihe ""oplo in • ~ou n lry th.y .re
. i. il inS. They ....., ' the lo ur guid..,
ho~l derks. and la ~i d nven. and thai
is aboll l it. 1"0 woo de. <0 man y
Europea ,,' iu.... inc red ibly d istoned
id.~ of A....rican • . . . Ih. y kno .. u.
from 011< movie. and I.~n u·
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TH E NEW RE GUL AT IONS
WAYNE'S VI EW

Th e ""' "",y hand o f an insens itiw
goverr'lment has jus l de alt a <;",sl blow
to tha mos t e ~c jti ng and fun aspect of
amate ur radio in many, many vesrs
FMwill never be the safTl!,!.

It is sad to listen to the voices on
the Dends agree ing that, yes, the ne w
rules do _ m rather rest ric tive, bu t
_ can live with them . Sur e, we Can
live wit h them. Man has shown him­
~ f to be eminen t ly ada ptab le _ ab le
to live un... almost any condit ions,
from Rl,ISSian pri$On camps to t he
Inqu isiti on .

But now, jus t as ama teur ,OIdia hiIS'
a l Ift l bee n SUlggeri ng bad< from the
blow of " incen tive liceming.· ' 008 of
the Ian th ing; \oW "",IIV need is to
h_ .. hyster ec tomy in the FM ee­
P¥1metll.

THE GOOD PART
Many yUrl I;Jte , the Comrni5Sion

has fill<l"Y opened the 147 MHl se~

men! of th .. 1-. meter band to Tech s.
Th is move appeill'S to havl>been pur·
~IV held u p 10 try and sweeten the
bit te r pill o f repeater renriction. It is
lhe only ma jor be nefi t fro m thi s
otherwise negat ive and cnaning report
and ofder.

The omer d im ray of light in t ile
o rde!' wn the relaxin g of logging rules
lor repea te rs. Much 01 the ch arm 01
thi , change was take n out by a 'II'­
affirmation of the need fo r detailed
logging by everyo ne but repeaters.
T he Commission ca nno t, I bel ieve.
produce any SUbsta nti al arguments to
support the co ntinu ing of such lOll­
glng. It is a h old OVer fro m the earliest
day s of rad io and serves liu le puriJ'QSI!
today.

THE BAD PART

The licensing of repe aters is flOW se t
up 10 mat il is a gfl:!al big dea l just to
apply for !he licen se - and expensive.
You h..,." 10 have topographical INp$
to .....crt< OUI the average te.nin ­
¥ltenm ladiation pa ttern cham. ver t i­
cal tnd hori zon ta l - diagra ms 01 the
entir" repe at..... and con trol system
(..mich h . to be app rtNed eetore eadl
tnd fNery ehalnge ) - prCNision for
moni lO1"ing input and ou tputs 01 the
rlePN ter - a licen se for each ....d every
con trol poi nt - a licen se for the
linl<. - and a licen se for the fl:!pea ler .

,
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At $9 per license, this ca n mount up
rapidl y.

AnOther d isaster is the · matler of
mo nitori ng. The new regulatio ns are
quit e explicit in dema nding continuo
ous moni toring of the repeat er input
and outpu t Irequencies. This means
that all but a few repeaters will have
to be shut dOIMl wlten the co nt rol
ope rators afe asleep - when they are
at w o rk _ on vacati on - at the
m ov ies - pl a yi n g cards _ al a
pany - or {hopefully) with th e WIle.
There coese't .....m 10 be any logical
reason for th is rule o ther til .... harass ·
ment an d hamstringing of amale..
repeaIM Sl'!rvice since it is 001 diff icu ll
to orCN~ safeguards wltich will ""-,,
down a rep eater in t he event of
",,'function or lunny bus i"",".

Lel 's taKe that to an es ue ee. Len
su ppo se that a ber>erl<. ","",teur has
liken ave< the inpu t of the repea ter
and is yelling porno and may hem
throu gh the air - and he cafl'ies on for
14 houts Slraight befor e col lillning. A
few of uS wilh the pat ience to st ick it
ou t will have had some th ing to IIlk
abo UI for years to come - the rest 01
uS will ha .... to lise another repe at er
for a day. One or two sensit ive sou ls
may suffer a mental hern ia fro m
hearing sach terr ible th ings _ prov id·
ing th ey haven't ever been in a lock"r
room or in tile armed forces - or in
co llege Or high school during Iheir
lives. The rest of us will Came ou t of it
unsca thed.

Dir@(:tion findin g gear being as it is,
I ceu br it will take very long to find
the id io t . A recoo t case in New York
hard ly tcck any t ime at all befor e the
repeater group was ab le to pinpoint
the d ingo oMlO broke in on a repea ler
with haiH lJrling filth . Gelling the
FCC to do somelhing about it was
something else "'!J'Iin, they .....<ned
me .., eoleftalned t!\an a larmed.

The remov al of the 220-212 MHz
segme nt from repealer use blo ws the
nat ion al a~eed-upon plan lor W I
band to bits. Pity , for !he amateurs
have dispayed ad mirab le eo<.>peration
in .....c rl<ing ou t t he ir awn ru in and
alloe.tions. complete with ...oIfieial
govern ing commi n ees to keep every.
th ing in order. The FCC obviously ...as
nol imp ..,ssed . The only logical reason

l hal comes to mind for lhe st
repNtel"Sout of lhe lower~
tile 120 ban d is to maKerQOf
new ci t i21!flS band which t
Ironie s Indust ry Associat ion •
for the Jap ....ese.

The remov itl of repeaters
44 0 _ 44 2 MH2 seg.....n t of If
is an othe<' kiek in the head. lr
the degree of organ ization If
teu r groo p" h ave shown in the
develo pme nt of this band . it is dill i·
cull 10 un de rst and this move . II servft
lill ie purpose and will be lremen·
dou sly expensive 10 us.

Section 97,1 11c prohi bits t he cress­
band ing of repea ters . How come ?
There has been so little of thi s do ne
th at there is no way for it to h""'e yet
ca used any problems. The two re­
peamr, that I have used that had
crO$l ba n d fac il itv (W1A LE in
Concord NH and WA1KGO in
Peterbor ou gh NH] never had any
probjems wort hy 01 mention. Indee d.
bo th prov ided a good deal of fun for
reese invo lved and made it poSSIble
for the six meter FMers to have a lill ie
window 10 tall<. wilh the two meier
boys - and vice veml.

It IS no' practical 10 'Set up mob ile
FM gear for 52 MHz. 1.16 MH2. no
MH2 and 4 40 MHz all in one C¥. It ~
jl,l$l 100 mu ch _ Too muc h invest ­
ment - 100 rnJch 'IpilCI! - too much
.,lfnnM _ and too rT'llch to oper ate
wh ile driving. So wltat are _ 10 do.
hiI'vefou r d ifferent grwps 01 arnatl!ln
using repeaters. with few ever able to
ta ll<. with any of th e other groups?
CroSW;lnd repeaters with sui table ceo­
lrol$ Me importanl, not on ly lor fun,
but panicu larly in times of emetyen cy
when it t:an be cr itica l to be ab le to
re~ctl .....eryone

S ince repea lers are. und er t hese
new regulal ions, on ly per milled to
Operate in bands where all licenses
abo ve Novice are legal, th ere is no
Question of an y oper at or being reo
peated o ut of h is class of license.

I believe most amateurs will jo in me
in than l<.i ng t he Commission for
finally op en ing up 147 MH2 for
Tec hs - for relaxi~ logging for r.
pea mr, - for permitti ng mobile co...
tro l points fo r repeaters an d remote
eee sta t ions.

As for the resl 01 t he regu lat ions,
they appear to be gra tu ito l,l$nar .l$$·
men t 01 the ama teur se rvice . T hey (\()
not seem fteCessilry. They are in some
cases extre~ly nannl,,1 to the spirit
of ama teu r rad io. Li ttle good can
COfT"efrom them.

ART ICLES NEEDED

While we do try and CO'lIef all bases
in 13, the "'ader $hip 5l'e1TlS to pre ler
c o ns truction projects - particularly
those using the newe r ICs and tr_ is·
lo rs, so if yo u are bu ilding gear alo"9
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Jean Shepherd K20 RS

Some Guys Make It
- and then there's us

YO U know, wh en you re­
ally ste p off a c liff, yo u

know you've done it . It's
just like looking out from
the observation tower at
the Empir e State Building,
and suddenl y yo u' re in mid­
a ir and you know that
there' s no going back . I
mea n, it' s a great flight
wh ile it lasts.

It's madde ning. You no­
tice th at up and down the
street the guys in the big
Cad illacs never get t ickets?
Have you ever seen a ticket
on a fat Merced es? Let me
te ll yo u, I used to co me
back with my motor scoot­
e r decorated like a Christ­
mas tree. You know , all
those Iittl e gree n tags hang­
ing like t inse l allove r it.
And in fron t of me would be
a tag less Cadi llac, and be­
hind me a tag less Mer­
cedes. Both parked there
since last Easter. My scoot­
er ... I'd slow down , and
the fuzz woul d be running
alongside me, tying 'em on.

Well , tha t goes in all di­
rections. There are guys

Reprinted from 73Magazine, De­
cember, 1963.

who alw ays ge t it you ­
know-where, and there are
guys who don 't. It' s just that
way. Now I don't know how
it' s set. I don 't know wheth­
er it's pred estin at ion . I
don't know whether it' s pre­
orda ined , but some guys
from t he ve ry m inu t e
the y' re born- and they ca n
be born in a rotten neigh­
bor hood -but f rom th e
very minu te they' re born,
they are preo rda ined or
so mething to Make It. And
there a re other guys who
are born to be Sunk. I mean
just born to it. Your ship is
le a ki ng. Fro m th e ve ry
minute you start to wa lk.
Your shoes sq ue ak. And
you' re phon ying it up, and
ho king it up from the time
you're six. O ther guys win
the sack races. You know,
legit imately. They can run
fa ste r.

We ll, let me tell yo u
what happened one time.
I'm on the air, you see. I'm a
ham , and this is when I be­
gan to d iscover this princi­
ple. I'm a kid, and I got th is
paper route-rout. It was
bo th a rou te and a rou t. It' s
terribl e to have to adm it

that even when J was a pa­
perboy, I was a paperboy
for a pape r that was abo ut
to go out of business.

Every wee k you'd come
aro und and yo u'd t ry to co l­
lect, and they'd tell you
they wa nt to drop the sub­
scription, it's a rott en pape r.
It's awf ul. I had a pa pe r
cal led the Herald-Examiner.
Did you ever hear of it, the
Chicago Herald-Exam iner?
And you know, it wa ssuch a
bad paper that they d idn't
even read it in my house,
and we had a free subsc rip­
tion.

I used to go running
around the neighbor hood
at fo ur o' cloc k in the mo rn­
ing, deliveri ng this rotten
pa per. It was a losing battle .
And o n Saturdays, eve ry
morn ing, I wo uld go up and
I'd knock on every third
door, trying to co llect the
dough, and they'd say :

" Here's forty cents for
la st week . Please do n't
d e liver t he paper a ny
more."

Well , the n I'd have to go
back a nd te ll George The
Pap er Ma n that th ey quit

down there, on Cleve land
Street, those people dow n
there, and he'd say :

"Ah, they're rotten peo­
ple."

George was fighting a
losing battle too , because
he had the Hera ld-Examiner
fran chise in the neighbor­
hood and he was go ing
down with the ship. And a ll
th ese poor litt le kids who
we re 12 years o ld and who
we re getti ng kno bby knees
from running around with
this paper, t hey were go ing
down , too. Whereas right
across the street from us
there were a bunch of wise­
guy kids who had the Tri­
bune. And th is big fat guy
who had the franchise for
t he Trib . And they a ll got
fa t. All those kids are Re­
publicans today. And Cub
fan s. All of t he rest of us
kids th at had t he Herald­
Examiner, look at us. Ha!
Dem ocrat s, follow ing the
Wh ite Sox till the day we
die.

So anyway, I'm a kid and
I get my ticket, a nd I figure
I'm lice nsed , like a ll the rest
of t he guys. Except, of
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co urse, the Cad illac has the
same kind of license on it
tha t you 've got, you know.
It's the same piece of metal
on the back, but Boy, what
a d ifference.

So I get my ticket. I'm
really gonna swing. I'm on
40 CW for about six to e ight
mon th s, when I get on
' phone. Now I' ll te ll you
what I was do ing as fa r as
' p ho ne is co nc e rne d . I
figur e I'm go nna try and
make it in the big leagues.
And I have a single 2As .
Final driven by a 56 tr i-te t
oscillator. Do you know
anything about th e 2As?
Well , it was a pen tod e, a
power pentade. Receiv ing
typ e. I go t aho ld of this 2As ,
and Iwas using a Majesti c B
Elim inato r, which I had
found in the basement of
som eb ody 's ho u se , t o
power this thing. And it put
out l Jfi vo lts . I ca n tell you
exact ly what was running, it
wa s 135 vo lts o n th e plate
at 10 mils. So you can figure
out what my input was. Into
an RCA misma tched receiv ­
ing doub let SWLante nna. A
specia l design they had to
mi smatch on everything.
Didn' t match anything. I
could ha ve do ne better
with the bed spri ngs.

And so I've got this thing
tuned up, and I'm running a
coo l 135 vo lts at10 mils on
the plate. I bu ilt a modula­
tor. Oh, when I think of
it . . how sad.

The mod ulator wa s an­
othe r 2As, and I am gr id­
modulatin g the final. Well,
yo u ca n rea lize th e kind of
o utput I have. I'm probably
running about 7/10ths of a
Watt, and yo u will neve r
guess what ba nd I'm run­
ning it o n. I'm on 160
meters. Where a low-power
guy was running 200 Watts
and the high-power guys
ran all th e way up to , well , I
would say WN BC sta n­
dards.

I had thi s poo r littl e
receiver. I do n' t know
wheth er you eve r heard 160
meters when it really wa s
wild . You know what yo u

cou ld do on 160? You co uld
tu ne into the ba nd, and
when yo u hit the band it
was one heterodyne from
one end to the other. One
so lid heterodyn e, without a
brea k. And the heterodyne
wa s of such magn itud e th at
your S-meter was on the pin
all the wa y acro ss the ba nd.
It never fell off .

So one night I'm o n there.
I throw my 7/10t hs of a
Watt right into the midd le
of it a ll. I have a very voca l
specia l sound, the bo red
so und of a high-power ma n,
ca lling CQ. Nonc halant ly:

" He llo CQ , CQ, 160.
Hello CQ, hello CQ, he llo
CQ ." Then there 's a little
silence while I'm tuning.
Sound of ar c be ing d rawn
by pencil from final pla te .

" He l lo. One Two
Three ... hello . He llo CQ,
hello CQ, hello CQ."

Where you really sound
like a big leaguer is whe n
yo u turn the rad io in the
next room all th e way up, so
yo u so und like yo u've got
so mu ch power and $ 0

mu c h gai n, so mu c;h
preamp gain that you can't
cut down the backgrou nd
noise in yo ur house. It
sounds real great.

I've got the th e ca ns on .
I'm wearing cans monitor­
ing my self on my receiver. I
am the onl y guy who can
hear me, t he only guy who
co uld hear my signa l.

" He llo CQ, hell o CQ,
hell o CQ, hello CQ."

It' s 9 o'clock at night,
a nd eve rybody in the co un­
try is on. Believe me, that
band was so insan e and my
rig so weak th a t with my
signal on and my receiver
o n, I c o u ld he ar t he
he te rodynes throu gh my
carrier. If you know what I
mean .

" He llo CQ, hell o CQ,
he llo CQ, he llo CQ 160,
hello CQ."

I am ca lling CQ fro m 9
o 'clock at n igh t t ill 4
0' clock th e next mornin g.
All I am raising is our light
bill. Tha t's a ll that's hap­
pe ning. So th e next night I

come on again. I get on the
air again, and it's great, you
know , just to throw o n al l
the switches. The one thing
I had that was heartwarm­
ing was tha t my BH tube
was leaky. I had a gassy BH.
Did yo u ever hear of the BH
co ld-ca t ho d e re c t ifi e r ?
We ll, it wa s leaky. It was
gassy. It made a beautifu l
blue light like an 866 when I
ta lked . Mad e me fee l like I
had real power.

" He llo CQ, he llo CQ,
hello CQ, he llo CQ, hello
CQ." And I'd see that blue
light flickering. It was just
great.

" He llo CQ, hell o CQ,
hello CQ, hello CQ ."

Well , th is goes on fo r on e
so lid week. They can 't even
hear me in the next room. I
haven't raised eve n a Be L.

" He llo CQ, he llo CQ,
hello CQ ."

Fin a lly Frid a y n igh t
comes along. Friday night
co mes alo ng. And my friend
Chuc k, dow n th e stree t, is
W9AHS. He has not work ed
anybody on 20 since the
precedi ng spring, when he
worked a guy who wa s
mobi le and who drove right
pa st his hou se. So the two
of us are in the same leaky
rowboat.

Chuck co mes home from
schoo l, and he says:

" Yo u' re o n 160, huh?
How' re you doing?"

And I say:
" Ah, pretty goo d, Chuck .

How are you doi ng on 20?"
Twe nty is a real b ig

league ba nd . He says:
"Oh, not bad . Not bad ."
We both made Class A,

you see, but I d id n't hav e
the guts to go o n 20 vet.
becau se the band scared
me.

Chuc k sa ys:
"What do you say we

wo rk a litt le c ross ba nd to­
night ! "

Chuck lived 10 blo cks
away from me. So I say :

"O kay, Chuck."
So Chuck has got his

receiver tun ed to 160 and
I'm listening on 20 and sure
enou gh, between all th e

hete rod yne s I hear Chuc k
come in:

" He llo, hello W9QWN,
he llo W9QWN, W9QWN.
W9AHS cal ling W9QWN."

SO I th row o n my
transmitter. I'm on 160:

" Hello W9AHS, W9AHS."

And Chuck comes back
to me! Fantast ic! He could
hea r me. Right in between
all the heterodynes he says
he co uld hear t his litt le
squeak, this I itt le thing. He
says:

" Yo u ' re co m ing in .
You 're about an 5-2. Abo ut
an 5-2. Readability is very
low. Abo ut an R-3, I'd say ,
abo ut every 3rd o r 4th
syllable."

So , wi thou t th in kin g
abo ut it, we slip into cross­
band wo rk, into duplex.
And I leave my transmitt er
on, Chuck leaves his on,
and I'm ta lking to Chuck .
W e ' worked c ross ba nd,
duplex , for not mo re than
30 seconds.

Illegal.
And I'm talkin g to Chuc k,

Chuc k's tal king to me, ba ck
a nd for th . It was great.
Fina lly:

"73, Chuck."
"O kay, Dad ."
" He llo CQ, hell o CQ,

hello CQ, 160 phon e - hello
CQ, hello CQ."

Six or e ight weeks go by.
When suddenly, in the mail ,
wo uld you bel ieve it? I get a
ca rd from the FCC. They got
a listening station in San
Diego . And t hey ha ve
ticke ted me for cross band
illega l o pe ra tion. I am co m­
ing in there 599 XXXX. A ton
of bricks! On 160!

Well. I fi g u red , yo u
know, there 's some guys get
ticketed and then the re 's
othe rs tha t don 't. Abou t
that t ime I rea lized that
there are born losers and
there are born winn ers.

O h well , it doesn't mat­
te r. It on ly gets worse. But
the thing yo u got to keep
say ing to yo urse lf is th at it
gets wo rse for eve rybody,
simultaneously, a ll of the
time . Maybe .•

73 Magazine· October, 1980 169



73 MAGAZINE

1973 July

The manufacturers co uld be got ten
behi nd Ihis scheme by geni ng the
power limit raised to one kilowatt ­
V FO operation any .....t>ere wit hin Ihe
band - ell:. The y coul d qu ickly se ll
ilnOth er billion dol lars worth of ham­
ware.

To those few reade rs who tend to
tak e all of my suggestions serious ly,
may I poin l OUt thitt $OrT'letimes I am
just being 5al"Cil$tic . In this eese I hope
that you realiu !he above suggestion

most i ..... teu rs i re aware _ and ob- was not seriously ten der ed. I don 't
viOU$ly mo re than t he Comm ission is t hink the FCC has the gull; to ma ke
aware . any change in 27 MHz. That 's a roo!tl

Since Ih is was a ba nque t speec:h, no bu nch dow n there on ellM'll and t hey
one co uld ju~ up and poin t out the Can set up a SQuaw k in W...hington
obl/io vs fallacies in what Walker was and via the EIA lobby Ihal the Com­
saying. As one fellow said af ter t he mission will avoid at all <;OSB. The
banquet, sure the re are lOB of CaeN FCC does n' t like congressmen <;alling
cramrTlll d onto 22 channels _ but th is up with ccrnplain ts.
is not th e same as one mill ion h. ms on
22 c haronels 011 75 me te rs, as 1U'l"
!/l!'Sted by Walk..... When you consider
lna t a five WIlt! c a rig norma lly hItS11
ran gl! of jusl a lew miles, under lhe
bes t of e;raJmstances, you see mal
t he re i re several thousand separate
cities an d to'M't$ where CB Qro eoen­
municate. If v"'" fig\lre a 2Q.mile
range for a CB rig you end up witll
about 15.000 such <:omm'mit 'es
around the cou nt ry. Lel" say Ihat """ Now, about It>ose ippli ill<:e ope r...
on ly eOl'lSider 3000 of those _ 22 ton. Immed Iate ly lifter the Walker
cha nnel. per a'tOi _ and 100 use.. p.... lP eech , the Roc hes ter club g;we ou t
cha nnel la repea ter wit h on ly 100 awar ds to a number of amateu.. who
use rs i5 OCCUP>ed on ly a few hours a had perfo rmed ou tsta ndi ng serv ice
da y on the average and the raroge is d Clt ing th e rece nt flOods - induding a
ten ti mes that of a cieer ca cha n. plaqu e to one of the lap "," ateu ...
nell _ you find that you can handl e Sure, we lal k a lot on t he air - but
6.6 million Cae ... . . wit hou t any .....hen ".,.,' re neede d we are there. A
rleed for se rious i" t erfenm ce. 0 1 Show of Itands wa$ ' 5ked fo r - how
course . ltigh power. bea ms, e" cessive ma ny here heve two mete r FM m0­

use , and such would eal into that bil e ~ Over half of those pre sent raised
nu mber _ and il has _ it has. a hand. How many have been invo lved

The one billion dol lar invn tme nt in a serio .... emergency in which ama­
story seert15 to be Walke r'. __, to teu r rad io h illS helped - almost t he
sug gi!5l;ons about elimina t ing 27 MHz same nomber of hilrods. A lot o f US

c a. May I remind Wi lker th at there is may buy ngs arodspend a good part of
good and itdequate precedent to rnake our dedjnirog years pu tti ng ou t hot air
a small change in til .. band whidl o n the hdm bands - but most 01 .....
coul d cure Ihe prob lem _ and not are n!tlt in the re when _ ...-e need­
inte rfere wilh the billion investment. ed - and by virl ue of the eQUlpmem
Reme mber tIlal nOI lon g ago ama teurs we use for gassing' we <;an do a
_ re forced 10 either upgrade ttleir bang-up job when the chips are down.
licenses or else mo ve oul of the ban ds My hand unit 1\.1$ only saved a life
t hey had bee " u5ing _ and I don' ! o n <;e - but how many t imes js
recall any co ncern over the amateur en ough? Even If nine out of len harm
invest ment involved . General license~ are never needed - it Slill IS erooul11.
were for ced om of the choicest parts And ab out t hat build ing - while
of th e phone bands, right across th e not many of uS build OUr t ransmi t ­
boar d. t e.. - there are mo re cou nters and

Suppose th e Com mission decided synth esizers be ing bui ll in hamsltacks
to cnange 27 MHz back into an tooay than t ransmilters in th e 30·s .
amateur bind _ pe,-haps a Novice There. are more bu i l ~rs tod ay - nOI
Class bind with the si~le Novice ';lilly III nu mber, bul on per<:enlage , if
teeh nic.l lind tude e><am? Upgrade o r YOU <;oum m e iM CNative bu ilders and
get out wou ld be the message _ jll.t as d lS<:ount the kit asemblers. ' '''''i<:to is
th e Commission told th e amalMlrs. No lrbout wtlat bu ild ing W;J'S 11k" III the
loss in invl!lS!ment _ evee i ........ year 30's - and 1 was lhere l,
old child can get a NO\Iicelicen se. The
One billion dollars is pro tected,

WA LKER SPEA KS

Th~ guest speak.er at the Roch ester
HamIll'S! this yNr .....as A. Prose
Walk.er. the ch ief of thl! cili zens and
..mate,,, division of me FCC. Walker
spo ke before a fu ll house at t he
hamfest banquet.
W~lker had qui t e a lo t to say to th e

cro wded room full of amateurs. He
exp lained that in his vi ew amateur
eect e was no longer justifyi ng
i t s-el f - that app liance op era tors
seemed 10 be in the ove rwhelm; ng
majority and that amateurs no longer
were mak ing significant contribu tio ns
technically and th aI in th e ey es of the
CommiSsi on tl1ere was some quenion
abou t the value of me ama teur ... r·
vice .

He read o ff pans of ttle FCC rul es
Peft;Jining to the reasons for amat"" ,
radio " xisting and indicated Ihat in his
op inion - and pro bably also in the
opi nion of the FCC commissioJll!~ ­

amateurs _ .e not shaping up and
we'd be tt er do oome lhing abou t it.

Walker went on 10 extol t he m erits
of the <;itizens band - and to point

,out t he extreme d i ff icu l t ie~ they have
to work und er with on ly 22 <; hannels
for over 800,000 licensees and . ome
4,000,000 base and mobi le n atio ns
licensed. A te .... dro pped do wn ead1
ama leu r ch ee k - partl y lor th e poor
CBen and partly for Walker and his
,~.

Wi lker pointed ou t thill t hl!'se
chilps h.....e CNer one billion dollars
irwested in th eir "Quipment.

How I would IlMI to gel Mr.
Wi lker on a platform in a debite. I am
$UrI.' tna t many amateurs sa l th ere iIOd
listened with inc reasing fury to find
mal me top man in the Com mission is
10 opinionaled - and 50 te rribly
.....On91 This is the man who has the
ea r of the seven Com mini on ers l Ap­
paren t ly this is t he ONLY man who
has their ear , for when you writ e to
any of the Commi ssioners yo ur
ans~r ccrres back from Walker.

If Walker ned not been too b\lIY to
• tt end the ta lk I g.....e u rlier in !he
4ay he _ \lId have 1IOIIen some data
which would na\ll.' sh ot ho les in his pet
theory tha t iln'lilteurs are no 100!II"
mak ing co ntri butions lech nicitlly. I
cited chap ter and ver'W on amilteur
development in the dr.re lopment of
CW, of side ba nd, RTTY, and even
FM1 The involvement is deep.... than
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FRE EDOM WAS TH E GIST
The mai,., thrust of t he test imony

be lore t he Commi'5sion was that arna
leurs Should be free to invent. to
e ~flerimen t. a,.,d to be self-regulat i,.,g.
The exam ple of the repeater cocoons
was given 10 demonstrate that arne
teors are able 10 set up t heir own
wb-bands and even coordi,., ate fre­
que,.,cie'5for channei ized ope rat io ,.,.

Good cases were made for rel a ~ ;ng

the mo nitoring restr ict ions , t he sub­
ba,.,d lreq uerICY renr iclio,.,s. the cross­
ba,.,d ing restrictio,.,s. linking o f reo
peater restrictions. ten meter repe"ter­
reslr ict iortS. and such . Norlt' of t he?
rest ric t ions are needed and all to:md to
inhibi t amateur ingen uity .

If an y se-iou'5 results had resu lled
from th e freedom Ihat repea ter groops
hid before Docket 18803, t hen some
of Ihe ,"",w ru les might mak e mo~

'linse, blJt the fact was that diff icult ies
......e individ"ai and isolated, bei,.,g by
far lhe exception to the normal. A
........ of perspective seemed to be
missi ng. J lJS! '-:au... l>rIl! New York
~aler had I cearraisir>ghen with it
fo r a few days and a Olicago rep ....ter
had a mu !Eician giving t he b 0'(5 music
u,.,li l he was rou tro ou t is hardly
enough reason lor maki,.,g O\Ier I
thousar>d "'Pea ters monitor 24 hQlJrs
" day to preven t a repetition of these
outr"ges.

0,.,1' resu lt 0 1over -reacting like that
""';11 be th at amate\J rs will 15h"t the
FCC off f rom com rTl,l nica tion and net
let them know abou t little prob lems
i,., fear o f furure over·react ion . It is
possib le th " l a Midcaq compl.,;,.,t to
t he FCC about interference to the ir
ne t by unide,., tified sta lions cou ld
trigger off a rule tha t every t rans
mitter in the amate ur ."", ice be
equipped with a b" ilt in automa tic
ident ifier . like a repeater, t h" sk illing
me /le a wil h a .Ied""h~mmer

CONGR ESS ALERTED
TAPES AVA ILABL E

With aft appr w.eh es lO the FCC
seemingl y closed down. amaleu rs
tur'llld to Congr/!'SS for help. DOle,.,s
01 ama leu rs ~t i,., lo r copi es 01 the
73 letter 10 Congr/!'SSwhich ex pla ir>ed
abou l the v" lue of amateur rad io.
wtlal repea te rs are , and the dill iCtllly
with the repea~ ""!IU 1.tl ;on~ These
were li!'nt.. toget her WI th coverin g lel­
t~, to thei r Conwewne,., and Sen·
at ors . TheComm illSion. bei"'g sensitive
to such pre ssures . respo nded f;war-

"".A SPe'Cia l hNring was se l "p for
January 14th for t he Commissioners
to be prese,.,ted with I report o n the
repeabol" r~lat io ns Ind ttle reaso ns
why they ....e restrict~ and ,"oo ld be
ch anged. A synop$ is of the mller ia! to
be covered dunng Ihe hea r;,.,\! .....s
prepared by WilYne GreIm and se,.,l.
along ""';th cop ies of 0Yf!( 3000 signl­
tures request ing a reop en ing 01
Docket 18803 . to the Comm issioners.

The heari"'ll bef ore t he Com mis­
sioners oro the need fo r ch anging the
repe" ter regulltions is I firsl . Never
befor e has a,., 1<...1Ieur rld io group
been able to appeal to th e C0m­
mission en banc for chlnges i,., the
rules . Of coo ne. never before has
there been SUCh a una,.,imily 01 pur­
po ... among ama teuq thlt rule s need
ed cha,.,ging

Rep resentat ives of repeller co unc ils
01 Califom ia. Colorado, Wyo ming.

FCC HEARS AMATEUR PLEA !

The react ion of amat eu rs and re­
peater gro"ps to the new m les lor
repeater> released i,., 1972 under the
heading 01 Docket 188 03 was '50
vigorous that ;t eventu ally resulted ;,.,
a prece de nl shatle ri" g hearinq befo re
the 1,,11 Commissio,.,!

ru les ...... re so unfair <Jnd inllQuitable
tflat they would i9'1ore those wh ich
were most odious arid wh ich were
senseless to them.

The FCC bogged dowrl almost
to tally urlder Iha burden of repea ter
app ficatio rls so th at axtarlsio rl aft er
extension had to be gramad to the
impracti cal deadl irles set irl the

Wherl Docket 18803 was originally docket. Tha naw rules were so com­
proposed in 1970 the amateur reac- plicated and demandin9 that even
tion was immedia te and vigorous_ The wit h all th a guidance 73 and OST
then Chief of the Ama te"r Division co uld prov ide, OVar 90% of the
decided that the proposa ls were un- app licati ons wera rejected. With ",I e
workab le and that a completely ",",wand application interpreta tions cha ng­
dock et woul d have to be dev isro . one . ing every few days, and with the
wtli<:h would be more in line w ilh the ernbarassmer u of thi'5 deb acle beeo m­
FM scene as it was at that time. The ing mo~ app "re nt d"ily , less aod less
propO'5aI for repea ter ru les had been info rmUion bKame availab la from
kicki ng arouod for yaars and ....as the Comm iS$ion 10 t he magaz ines .
ho~lessly out of date in 1970.

The old Oli ef of th e Ama teu r
Division ~t ired and was replaced by
Walker and most repe at er group '5ex­
pecled th e new shuffl e to material ize
on the proposed rules. Consterna tion
_ 'I the orde r of the day whe n Docket
18803 wddenly was enacted. The
repe ater groups could hardly believe
whal lhey SiM". th e rules ........e SO

incredible and so u n r e" list ic,
~Assinine: · w.JS the comment of
ARRL spokesman McCoy . the
League·s FM "e xpert."

The first reaction was a flood of
pet itions "nd tell ers . all a_ing for
mercy . The second blow was when the
Com mi5'5io '" a"nou roced th at ~ry

pe ti tion . ""';t hOJt ex ception. had been
su mmar ily denied. It was reliably re-­
ported that this was don e by the
Commission at the request of Walker
to try arod save him the embarassment
01 admilling that h is wort< on the
r"les had bee,.,faulty .

Wa lker- wem even furth er "t
Rochester v.tlere he to ld the am<lleu rs
the re i,., a speech that any further
petitio,.,s for Docket 18803 rule
changes wou ld be t hrown out since
tha t matter had already been com
plete ly cor"lSider ed. Whal co uld ama ­
teurs do nex a

The ala rm 01 the repeater grDUf>S
tur ned ou t to be valid. Amateurs ha ve
always prided themselves on their
abilil y 10 be ",I f-polici,.,ga,.,d on bei"'9
Ihe best bell.......:l service "nder the
FCC. Suddenly severa l respon sible
group s of emetevrs dec ided th at the

I -..._--4L
w Yo rl<, Grwter New Yon

~ . " ,.sso.. r;, Eastern NIOW Y.o r": a
, England at tended and t..st llle<:

w al mad!! of the hearing a",
a~ailable fr om 7 3 Ma

, 'I ' '- Peterborou~ NH 03458 0<
mlnule cassette for $5. The uii'.': ou t q _ - ,,,__•

EDITORIAL BY WA YNE GREEN liste ning. The 9O-minutes is w

long for it single club meeting , but it
might be sp lit in hal f fo r IWO rreet­
ings. It's a li ltl .. long for a few of the
repeate r urre -s, bu t that is surmount­
abl e.

The Commissioner. not 0 ,,1'1' were
intere!ite d in t he proceeding. but re­
sponde d with good questi ons and rnd;
cateo a ~ympalhetic att itude. They
asked lhat the hear ing be fo llowed up
with new pet itio ns for rule c hanges.
This was the result th at everyone had
hoped for .

March
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BYTE MAGAZINE
The rnporne to compute r-t'( pe ar­

t icles in 73 has been so en thu siastic
that we here in Peterbol"ou!tl got
carried a....'Y. I found myself enor
mously interested in the r~ pid ly

evolving microco mpu ter field and
starred subscr ibing to many of th e
small newsle ners in the field. The
more I read th e more enth,.si"" tic I
got ... and on M~y 25th we made a
dea l with the publishe r of I smal l (400

cir cu lnion l comp u ter hobby
magaz ine to take O\Ier on editor of a
new pu blication whic h wou ld start in
AU9-'st . . . BYTE.

We figured we coo ld priln th e l irst
i!!Sues on our OW" sma ll offse t presses
as t he magaz ine gathered steam. We
might run $000 cop ,es of a 24 page
magaz ine for sta rters_Withi" a coo ple
0 1 da ys. with the telephone ringi"g
co" stantly , _ knew _ had unde r·

esli ""' ted the ll1ing . , . it wou ld tak e
a 10 ,000 ru" o f 48 pages to mee t the
inte rest, A _k later _ were UP to
96 page s and a 35,000 press run, far
beyond Our small print $hop facilities

Ho....come ~ I ! th e enthus iasm? Well,
it app ears t haI just ab out everyone
who is in any way involved with
com puters has a very deoep need to
haw: one for himself. You ca n get a
" ice litt le eomput",. wor king fo r u nd...
$500 an d use it for a wide range of
app licat ion$. You can hoo k in cas..,tte
rKon:lers. telev i.ion ty~ri ters, and
te letypewriters . All kinds of goodies
~re available surplus. The app lications
are my riad , •. some are using their
systems to aim antenn as fo r Osc~ r or

BIG REWA RD

The big com panies in "miteu r rad io
today _e, for the most poI rt . started
by 0<1f! or two a mateurs , , • and "", ny
grew II\!ry rap idly as a I'\!'SUIt of t he
low ad rates in 13 and the wide
circulation among ac tiYe looy ingJ
hams. We' ll give you 10'l& of the first
ad run by a new company if you let US

know abo ut the m an d th ey advertis e
first in 13 . Do your self and the new
firm a big favor - d rop a note to 13
Advertis ing. Peterborough NH 03458.

moonbou "Cl', some for kee ping trac k
of the ir m.. sic or book libraries, som e
to indeK I1am articles. some to auto­
ma t ic ally print weath"" satell ite
pictu res, some to .....romate RTT Y
stations. some 10 nm their hom e
securily systems, and alm ost all to
play a wide range of games.

Calls come in daily with mo re
uses . __ One chap has a program to
loo k for kl!'Y words in afIYtn t and se t
your pr inte r going ....tlen matllll" CO/lle5

UP of i"te rest. Sup pose you wee in
t he RTTY broadcasts of the Con­
~0",,1 Record every day and scan
it fo r t he words " ama teur rad io."
Others are working out WilY' 10 milke
use of the one minute phon e rates fo r
a maKimum eKchange 01 informatio ",
computer to computer. Remem ber
t hlt t:'e re is no charge if your com­
puter i. called and tells the calling
computer th at il hllS noth il'lg for
,t , _. or if the eKchange is u~ a
second or two , Many of the c;om.

mere ial com puter 'YStems use this
~t of the phone system , , polling
dozens or even hundr edSof computers
through the night ~nd only inte r­
co nnect ing (with a phon e cha rgel
"""ere th ere is traffic to be passed .

Most 01 the top writ ers in the fie ld
hwe leaped to help get BYTE going in
9000 styl e and art icles are pou ring
in •.. lots of informot ion 0 ... the pre-­

sandy available microcomputers such
is the A1lair B8OO. ee $ce ll>; 88, RGS
COllA. etc . BYTE will cowr inl",.­
connecting to these uni ts . perip herals,
in terfac es. the circu its and con­
str uc t io n plans for bu ilding your own
CP Us, new, of ali user clubs, news of
progr~ms available and how to get
them . news of all specialiZed pu b·
liea tion s, uplanat;ons of " II computer
terfT5 and how the WrlouS~o.rler

programmi.,.. ' yste ms wort<

In no time at all you ' ll be Itlrowing
aro un d computer bu zz words such as
loader. co mpiler. ~ssembler, I»!;ic,
Oibol. Cobo l, machine lango.J age, by te,
bit . wo rd, flag, an d so fo rt h.

Com puters will be add i"9 a who le
new dimensiOl1 to amilteur radio .
YOU wait and see. Ri!tlt now you
hllIIe the choice of geni ng in It the

13 MAGAZIN E
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Phone 201 -77 5 -7252

O N L Y TEL RE X G IVES Y OU ALL
T H ES E F EATU RES ...
- W in d survival is 10 0 mph.
• 4 KWP po we r rati ng ra in o r sh ine.
· Pa ten t ed boxed co axial " Balun".
· H eavy -du t y st eel gu sset m ounting

p la t e and st raps.
· 2 " 0 . 0 . reinf orce d al uminum boo m.
· La rge diamet er , rei n f or ced, ta per

swa ged dural element s f o r min i m u m
we igh t and excep tiona l strengt h !

• Stain less stee l ele ct ri cal ha rd war e.
• Phone and c w cacaont tv al l bands!

If top 2 Me t er performanc e is y o ur req ui re­
me n t , t he 2 M VS81 4 k it cons isting of 2 ea.
ph ased 2 M et er " Bal u n " fed p recision t uned
8 elemen t A rrays o u t per for m eve n Quad
st acked antennas of o ther ma kes.

Better t ha n o p t im u m ful l size d Dipole per ­
f or m ance In an an t en na which can be set up
w it h in the h ou r" need in g a m ini ma l suppor t
st r uc t u re. (ex Ist ing tower , h o use tree etc. )
The "Inver t ed- V ee" produces a lo w- an gle
" Balanced " Omn i- D i rect io na l pa ttern, wh ic h
increases the sig na l to no ise, an d signal t o
inte rfera nc e ratios. Complet e sim p l ified
instru ct io ns are provided.

NO TU NERS NEEDED!

For t echnical data and pr ices o n t he co m plet e 'ret -e x line, w rite
for Catalog P L-8

P.o. 80x 87 9 - As bury Park , N .J. 07712

Communication AntennasSince 1921

--telrex' LABORATORIES

{r ·~.

-l:' _ ..
!'

,

• cr.­,

By t he on ly t est t ha t mea ns an y th i ng .. .
o n t h e air com pa r iso n ... t his array co n­
tinues t o outperfor m all com petition .. .
and has f or t h ree de cades. H er e 's w hy
••. 'ret rex uses a u nique trap design
em ploy ing 2 0 H iQ 7 500 V ceramic con­
densers per anten na. T el rex uses 3 opti­
mum-spaced , o p tim u m -t u ned reflec t or s
t o provide maximum gai n an d t rue FI B
Tri-Ban d perfo rma nce.

L
I

A Telrex"Balun" fed "Inverted-Vee" kit is the ideal hi-performance inexpensive and
practical to installiow-frequencvmono or multiple band, 52 ohm antenna system.

Spe cia l N -type coax ial co nn ectors,
solid ro d ele ments (d r i ven t hru
t he boom). t inne d co n necting lu gs,
and sis electrica l hardw are p rovide
you with peace of m ind for m any
y ears!

:t:TI:;---;;i:

T £f; :~/ .

/ . ~....._"""

~
"MONARCH" 10, 15, 20 Meter "Tri·Band" ~

Model TB5EM!4KWP ~.

.... 13

FM·76
220-225 MHz 10 watts

1195

THe
Famous
CLecc
TWinS

For 2 merers
&220mHz

73 THANKS
TELREX

AND CLEGG­
ADVERTISERS IN 1960,
ADVERTISERS IN I980!

12 channel operation at unbelieva­
ble price-plus the performan ce &
reliability you have learned to expect
from Clegg.

special quantity pricing Is available
on both models. Get your group to­
gether & call 1·8(J(). 233-0250 fOr a
Quote onyour requirements.

"MARK·3 can be supplied wi t h spe­
cial modification for CAPor MARS!

Call or wrtte today for descriptive
brochure.

/Ikl/fc,mm,""""nsc."L t 1911 Old Homestead Lane
Greenf ield Industrial Park East
Lancaster, PA17601
(717) 299·7221

MARK·3
144-148 MHz· 15 Watts

$205

"Reader Service-see page 274 73 Magazine . October ,1980 173
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LOST FREQ UENC IES

Th. Jack Anderson column made a
big d eal Out 01 I>ow many t ' eo",, "c i. ,
. m.teu" h""". y,hil . c. relo lly 'k irt ing
• mo re rea li' tic ' va lu.t ion of t he
, iWat ion. We"re far .'H,u!Jh into th.
sP''''' age now so tha t il $hDuld be
cle.. to just 'boot ""'fV aclivo h, m
{hat while .....,can al""' y. nove fun on
the low bands . I"" oppo rtun it ies of
the UHF hom t>onds via salell il..
wo uld ma ke P'O"ible • communi eo
' ion< .v ",.m fa' bey ond ,n v thirog
imagined in t ho past.

A <eri.. o f syo"" ,o..,". "lelli, ..
wo uld pe rm;' ,"""",I million ham. 10
ma ke co mact at an y t ime with any
0"" or grou p o f oth<r ham' .
any ""' ''' in the world. Th i<, as t ho
' P'lce . go came upon U', wa< the r•• 1
l utu .. t hat we had . ho. d. W. wo..
!>e9inning '0 th ink in I.,ms of gel1 ing
10 work on experiment al UHF
'lOtio", W;l h , ig", l"l,ong . no ogh to(
..,.lIil. """'k up jn t he GH, ba nd$.

Th,n carne the 1971 ITU 'I"''''
co nf. rence in G..... \IlI ,. wo ""re
rep'..ente d " "!Ce by th . A RRL. We
......nt int o th .. conie'enee with abo u'
23 7,2&4.77 MH, o f amare o' al loco­
t io n. lo r <>1ellile u,. . nd we. offe red
a ' li;l1t I<=. Pe rhap, you ",. d .boot it
in t ho fine p rint in the t>ack of OS T
The ARRL Ie. m "" "'" t>ack lo .n·
noun,," th.t "'" h.d lo' t 237,24t.27
MHz 01 ", t.llit. freq u.nci. , , wi' h
littl e ho pe of ever ' .co....ring the lo st
frequencie, in the M ore . That' , tight
- "'" """,t into th o co nf ere",," ...ith
237.254 ,77 MHz . nd ""m. ou t wit h
7.5 MH, .

When you oon,i der t hot few of , he
f",que,,"i'" aboY< 500 MHz hold
m uOh ",omi,. fo, uS if we ""n't u'"
,he m . ia satel lile , pe rhap, you o. n
. pprecio te t he magni'ude 01 t he k",.

The", I go b.i~ 9 .Mi·ARRL 3!JO in
, . .... 11, mayb e .. bu ' how abou t

you? I' i' a ll ok.v with you ' ha' ' ho
AR RL rel",e, t o Ie' .nvone el'"
f."re.ent a mateu , radio an d ' hen
,'"e''''' u p t he jo b ' hey' .... kep t anyOM
el.. f, om taki ng?

WhO! hopp. Md . t Ge ;n 197 11
II you go t>ack . nd b lo lhe dUst off
YOU,old OS T, yo u' ll re.d t he "cry .
ou' '"",p,...,ntat i""," went to t he
oonf . ren ce w;tho u' p ropa,.tion. They
were co mple teiy ,urp rised by what
h.ppenod and had no p lan to mee' t ho
,i'U3l ion, Th.y lo und t he delegat..
Irom th. t hi'd wor ld countrie, .nt;
3m. teu' ,.dio , la rgely due 10 no t
knowin9 muc h aboul il. Thi' i' 3
natura l ';tu.tioo .nd one . bo ut WhiCh
I'.... been w'it ing fo' many Ve""

If the A RRL had sPent even • ti ny
fra ct ion of t he mem beM ip fund,

which t h. v ore 5q "" nd.,-i n~ on p lush
of/ ice' t o get out t her . and meOl
go",,, nme nt off iciol' lro m , mai ler
co untri .,., "'" might "",II ha"" t ho
bright p rospects 01 .vnohrono u, , ate l·
Ii" , and se• .,a l lho u•• nd meqahe , tz
t o ex per iment wit h

So "" II me . nti·AR R L if yo u w. nt
I' m nolant ;·L..goe 0< pro-Le ague

" I just am l el ling you what i, wha t
I don 'l th ink . m.tou' rad io wouid do
any WOrse if 'he Leagu e we", to fold
up lO"", rrOw . ..•, a mane, 01 fac~

it mighl be ben. lic ial beca use Ih en
$Om"" "" might set op . nati""al c lub
which would be run for t ho benefit 01
t he am.leu" in"'ead 01 a ' moll g, oup
of cor.. r Hha rn;" in Newifllllon . I pu t
"ha m, '" In quo,.. be<:.>use I h3ve little
ind ication t hat .,-,y 01 ,hem P3Vmuc~
mOre t han lip "'rvi'" to ,n e hobby .

If ~o u a", an ARRL ""'0;0"- .nd
~ou have no ob iect io n 10 a bu~h 01
gUY' in Connect icut sPending you,
mOM~ o n lov.ly offi ce, while pre·
tendinq to ... "'" yo u. then yo u have
no Wip• . II yo u do n' t mind I"'i"\l
99 .99634% 01 you r "' t.ll ite Irequen ·
c ie• ., • co nfer ence whe re you paid
the bill' to be pro t ec ted . 11o kaV
Thi, i, p'obably • • m, 1Ip, i,," t o pa~

fo' beinq pro ,A RR L.

II VOU do objec ' to tho chara d. o f
prete nd representat io n • . 01 II"tti ng
along wh h n-o klbb V in Washingt on

wrrh I", ing YOUf l roqu enci.. in
huge gobs . with t ho da mnede '"
, ul., being "P.wned by t r.o ARRL and
bein g passed by the f CC (h."" you
, .. IIV forgo tt en --incent iue licen 'ing "
~.l?) il the .. t hings bot he ' ~oo.

t hen. domm;t. ,p e, k uo ond let ' hat
bonc h of par..ite, know yo u wa nl 3
cha nge. The no't time an eleclion of
di,ecto" come. up. make sure Ihat
someo ne who i' mo ro inter ested in
.mateu , ,a d io tho n t he po "'" ond
pre"i!lE' 01 being an AR RL ol ficial is
put up fu, elect ion ...•nd e lecte d
Within t wo ye. " yo u cou ld cha nge
the League co mplet ely , . ince hall of
Ih. di", ct o" are eiecte d eve, ~ yea r.
Withi n l WOyea" you co uld get in •
bu nch o f le ilow> ,"", 0 co uld t um tho
AR R L int o a po we,fu l lobby fo' ,mao
le ur ..d io • . who would rmke ' ure
that not h i n~ iike that J"" k And e""n
colum n happened.

A!; fa, o. "",ing o ur bacon" the
197 9 WARC co nl.re nce, It ', too I. te
to cou nt on t ho AR AL. It wou ld take
two ~•• " to get eno ugh di rec to "
elec ted to t o, n t hing"ro und. and t he
con "' " ",," will al ready be u<X;>n u,
Those t hi' d wo rld counl,"" are ,l ill
an ti·a mate ur " dio , . nd you can bet
t hat when it co",", to • cho ice
bel"""n 1requenci.. 10, • bun ch 01

Americ.n h.m, o r fo r t he i, o"",, n""do
. .. 0' . ven ",molely possibl. nee<J.
. . . we are not !/Oing t o ~et th e vot e

Thi . i, pure ly a matt e r of pu blic
,e1at ion ,- Amateu r radio i, 01 im·
me"", i""""tanee 10 lhe.. CO,,"l, i..

. only they do n't know it. No 0 ....

h., gone Ove, t o " i' it them and 'how
tho m wh.. am .teu, 'adio "an 00 for
t hem in t he way of helping t hei,
coont ry t o d"""' lop . getting ' hem
techniciam ond engi""" ,, fo' t hoi,
commun icat io ns ",,,,, ding t;he
word .bout t hei, co un t ry 10 the
PeOpl. of ot her cou n"i.,. A' lar., I
know , l hi' n. , happened ;n ju, t o ne
co unt,y. and I d id t hat It can be
do ne ... $0 ,"",y i'n 't the AAR L
doing it?

Okay. SO it i, tOO iot" to ~et any
holp from the League, . ' wIt., ot her
po" ibililv i' there? SU"'. 103n gel out
t here and vi, it 3 co untr y a yea r .
which might . nd us up with two more
vote> 10, ama teu, ..dio. But I'm
.I,eady wo, king 100 hou , """' k' just
'f'( i n~ lo keep up wit~ what I'.. !lOt
!/Oing now. You noed ",me tearn; ou t
tl>:>re . and lh i, toke . money. . nd
lhe on ly !l'ou p with . who l. lot 01
mone~ i' t he AR RL laoo 'hey'",
sPending it ail on new plu,h off ice,).
Weli, wha t a bou t t ho ham ind uot ry ?
M.~ b. t ,", y can get ",moth i n~ hu ng
loget her in t ime t o do som . good . I' ll
t alk to t hem abou t it , I>ul in t ho pa"
the LeaiPJe ha' boon a ble to d i,
COUf3!J1' 'u<:h ind u' t rv group, l ro m
!JI'Uingtogel ho, . . _·ii ....

1/ t,", in duSl' y can 9"' logethe' and
get so"",t hing ' tarte d, I t hink 13 will
b.ck lhem "' much as oo"ible. We
nee d lo ~et int o co ntact with th i' d
wo rld co un"ie, ... we need . lo bby
in Wa,.,i ngton despe,ate ly . one
which can con "ct Congre" Ilhe
ARRL i' fo,bi dd en by 13W fro m
lobbyin g) .. , nd can keep in tou eh
with ,he f CC t o help t hem pro yide u.
with tho b." ru le> oo ", ibl.

With t ho ARRL foiiing on .11
coont>,. t .... no o tho r hope t han ou'
ham indu" ry.

COWAN PUSHES 220 MHZ CB

CO', pu b ll,h.,- has ~ono to Ihe
n ewsP'po rs ...ith a CB co lumn d i"ri ·
b uted b~ King Fea tu r.., th e main
p U'POSO oi which """m, t o be lo /<JfCO
t he f CC into putt ing CB on l ho 220
MHz h. m b. nd . A reoent co h..n n
went on t o ex ha ust i"" le ngt h about
th e joy, of u,ing repe ..e" lo r auto­
pat ch oper at ion . nd t h. n went on
to say thal cee" oould make a li these
la nta,t ic lree Pho .... call. Iro m tho i'
ca" at • fraCl ion oj t ho mo bile tele­
pho ne ,a t e, if they would Io rce the
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BRAVO FOR FRED
Fred Goldste,n . who ",as one

Of OUI ecuoes a co uple years
bilCk, ee s some good ide as lor
th ose o f you with p,oneering
blood stilliert unc lo tt ed . H IS af
ncre two yea rs a90, " AM Is Nol
Dead. 11 Ne ver Exi sted At A ll: '
uPSel a 101 of old-t imer s, His
curre nt articl e may Jus t do the
same 10 si dewinders . Is it re all y
possib le tnat doubl e s,deband
may be mo re band cons eevanve
than single sideband '?How can
a 6 kHz w,de signal cons erve
more band l ha n a 2.7 kHz
signa l'?

Fred doesn't go In to t his
aspe ct o f the situat ion . l)ul G.E.
brougfll ' I up back in the '50s
when tfley we re trying to get
DSB accep tea by the mIlitary
over SSB. Frank ly , as I've w nl ·
ten several l imes dow n throu gh
the year s, It h,nk G.E. may have
had the be tter system and that
Col l ins outfoxed mem polit
icall y when they laid COlli ns

hams - to contr ibu te to a fund
to sen d a mi ssion to some of
tbese Black Bloc k coun tries
and ma ke Ihe ettort 10 Iry and
get Ihem interes ted lor their
o ..... n benet ,t i n d eve l op ,ng
amale ur rad 'O and in support­
in ll " next year at Gellf!Ya The
amou nt 01 money neeeee ' 5 In­
s'g n,I ,can l really , Sl Ota SlO per
"'eek fo r a pel iad 01 tll ree
moolhs fOI evelY l rrm In the
nero . p iuS donations hom
amaleurs wh o ca re <lnough to
tfy to pres erv e am ate u r radio
By mid·July, i t sho uld have
been apparen t il am ateur s and
the ham indu st ries are succor­
ti ng thi s em ergen cy plan , There
is Yety l itt le time seuto tr y to m­
noence Ihe WARC dec is ion. so
if we are una ble to get InlS go-­
ing immed iately. ,t ' ll be 100
lat e

Africa ns are se t 10 real ly ge t
even

Amateur radi o rs 0 1 in credi ·
ble val ue to the se COun ­
Iries - we know l nal , but they
ccn't. They th ink at ham radio
a.s a w hite man 's hObby , and
they have some prelly neg ati ve
feelings aeoc t the wh ole mat­
ter . My prooosar fOf ARiolA rs to
or ganize a dr ilff! to fu nd a mis­
sion 10 go to some 01 these
black cou ntnes to see if i t
might be pos sib le to get them
to give the Jord on scheme a try.
In 1970, de s pi te a ve,y bri sk
Civil wa r i n Jordon, ha m cl ub
sta t ions w ere set up in every
youth cl ub in the co unt ry and
c lasses were run to l eac h
ama teur rac!c theory and code.
Wi thi n thr ee years, they had a c­
live h am srat tcn s going
everywhel e and ovel 500 li­
censec am ate ul s. WUhi n just
t hree years, Jor don went from
hawing no t ec hn ic i an s to
hav ing a lal ge nu mbe l , enough
so l ha l they could con sider set­
ting up an erecncmcs manufac­
tu ring facilil y

Al so hear d w as a tesnm cny
from Noel Eat on, the pres ident
of iARU, the ARR L's intem a­
ttonat arm. Noel was asked to
expl ain w hat t he ARRL and
the ir IARU had done to p revent
a si tuat ion such as ha d taken
place in 1971 when we lost Ihe
s"te l l ite m lc r ow aye ham
balnds . He sa," l h" l IA RU ha d
worked on ly in those co un tries
Wh e re I he y had mem b er
soc ieties, a fact wl'lOch was
dismaying since the re are no
am ateur sociel ies poss'bl e in
coun tri es where ama teur rad io
ts vir tuall y unde velOped , an d
these ar e the co un tries with the
vot es wh ic h we need so bad ly
next year a t Gene., ARMA wi ll
be askin g everyone- manu fac·
lu rers, dealers, and ind ividual

ARMA GETS MOVING
On e of th e mai n fe alu res of

Ihe Atlant a Hamfestival th is
year was a mee li ng of the
Amateur Radio M~"luf act urer's

a ssoc tano n (ARM A). TIle main
Subjecf 01 the mee ting was a
report of the resul ts 01 my y,s,1
a few days earl ier to t he ITU in
Geneya. I .....ent tne re to find out
wll a.t t he I~I,ng was of the
am ateurs al Ih e ITU as far as
pro spec ts for l he co n ti nu al ion
01 the am ateur l ad io all oca·
no ns whic h migh t result fro m
WARC nexl year.

U.S. amateurs seem to be op ­
t imi st ic. mostl~ as t he result of
th e report of the actions of the
WARC pre lim inary con ference
wifh in Oul o wn COUn lr~ . The
new s th at the U.S. po sit ion
ask s l o r several new ham
band s in the sho rl wave bands
is encou l aging, unt il you have
some inpul as to the act ual
chances o f s uc h · a t h eory
coming 011

My repo rt 10ARM A was th ai I
wa s un ab le 10 lind any cause
lo r optimism at Gene va. The reo
cent act ions 01 the ITU have
been to ex press th e so lidity of
the Bl ack Block, a aa.vote
Af rican steamro ller wh ich has
so la r wiped out alilhe amateur
satel lite frequency allocatio ns
above 450 MHz (a los s 01
237,249 MHz in the amateur
allocat ion) and made hash o t
th e marin e band allocal ion, de·
lyiPlg all tecMica l and scre e­
ti l ic adyic ll iPlthe proc ess.

In gener al , the Affican teet­
ing is th iS: 10 pe rcen t of the
people 01 the wor ld gr abbed 90
perc en t 01 the freQuencies at
the 1947 WARe, tMey prev ent ed
any ch ange s bein ll made at the
next WA RC in 1959, they pre­
vented any WARC at all in 1969,
and now, in 1979, the c hic kens
all com e home 10 roost an d th e
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G133 HF RECEIVER

0.2 to 30 Mhz SSB, AM, CW in thirty continuously
tuneable bands. Set is Collins 51S1 repackaged by
Lrv-Temco for military with added AM BFO, extra fil·
tering, and jack for 14·600 Khz tuner. 50 ohm input
impedance ; 600 or 4 ohmaudio output. 16 tubes. Re­
quires 115/230 VAC 50-400 Hz; 24 VDC for AM BFO.
6Y4x18Y4 x13" ; 40 lbs. sh. More info UPOr! reguest.
Used. reparable: 5695. Checked: $850.
Collins 51S1manual, 515 when purchasedwith G133.

STACO 4 AMP POWER SUPPLIES
Solid state, new. f FPS-4.
filtered 12 VDC : 5x3x5%" ,
Sibs. sh. $12.95 2/$22.
I RPS-4. filtered, regulated
13.8 VDC, 5x3x6lf4" , 6 lbs. l ' ~ ~
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Allow for Shipping · Send for New FREE CATALOG!

Address Dept 73 • Phone: 4191227·6573
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S!itu tlld lo r t he Income whi ch
wou ld nOl mally be expecte d
I rom adve rtising

But , thll n, how c an 73 corn ­
~t ll against tne low advef!is·
ing rates and SlIcceed in spite
01 the ARRL sc heme? TI1e se.
c.et to th is, as anyo" e wno has
visitlld the 73 HO ca n attest , is
in etne.ent manaoement. 73 is
run Ir om an eXI' eme ly low-cos t
part 01 the COlJn try, ho m a Vf!ry
10w-<::oSl bllild lng, w ithoul Ih e
l am ast 'c eseevnve~I ... ses 01
100 ARR L, and almost <III l unc­
tions 01 1!'Ill PyDhCCllion except
prinli"g a'e done i" nec se.

No one know s tor se re !'low
mllCh l he head men at ARRL
HO ma ke excepl the ctrec tcrs .
YOll won ' t lind il in the annua l
reports, nor will you even find
any lisi lld expenses which will
gi~ you a Irve hin t 01 Itle
salaries . rve bee n told that
some go as nign as $100.000
pe.year . but I dOlIDI i f l ney 'e al­
Iy ere mllch ever $75.000. At
one lime, t he Iwo l op people at
the Leagull we' ll ma king mo ' e
than tne enll,e stall 01 73.

THE CURE
A lew yea ' s ago, before I got

so mvcrvec wit h co mpute's, the
sma rtest th ing Ihe ARRL dire c·
tor s cOllld have done wOll ld
nave been to ma ke a deal
wnel eby 73 and CST w Olll d
ama lgamal e and I wOllld man ­
age the LeagYe . I glla.antee
you the o' ganizat ion wou ld be
in the blac k, ou r 11I11Ire would
have been a lot mOfe secure at
WARe , we wou ld have a 101
mo,e eetenues up al)(! 'lInning ,
and we would sti ll have meSI o j
our ham setemte lI equencies.
Th e Leao",e needs a slrong en­
trepre"eu,ia t ty pe 01 person,
nol obl YSCClli " g bu,ea",crats
wno have come li P I hfOUgh rre
ranks by ne--er ofl e"d ll'lg any·
M' .

things com ing apa't
Somet ime in the ea,ly days

01 the Leagu8 , il was dec ided
thai everyt hing possible sho1l1d
be don e to prevent any ot her
organization ever gelling a
ch ance to get started. This
would perpet uate a competi­
ti on .l ,ee situ at ion and allo w
tne ARRL to be a dictatO' in the
he ld. In on:ler to ..,el an yth ing
se<IOIIs going in opposil ion to
Ihe LeaOlle, it was believed that
anot ner O'oup would ha-.e 10
have a publication 10 li se as <I
medrurn 10' commun ic ati on
...itn ils members and IOf d,a w­
ino in .-- members , much as
CS T has been usee by me
Leagllll a ll t hese years . To
discou'aoe Ini $ poss ib ility , the
adYert isi"g ' al es 01 CST were
set at slIc n a low rate t hat it
was thollght no sane persons
wollld lry 10 buck ttle est ab lish­
ment (ARRL) by competing with
them.

NOI too long ago. I sat down
w,th a li sl 01 the advertising
rates 01 all 01 the magazines in
the counlry (SRDSJ and corn­
pared their advertis ing rate s
w it h those 01 QST. I l oun d tha t
few 01 them had ad rates tees
than thr ee limes those 01 QS T
l or the same approxim ate nll m·
ber 01 reade,s, and mos t were
tour or mere limes the CS T
rates .

II Ih is is t rve. ho w Is it posst­
ble? And how come there are
som e co mpe ti ng ham ma ga·
lines "., one of which obv i­
ou sly is doing ratne' well ? rre
~ey to lhe le-ge' demain by
which I l'le ARRl was ab le to
~eep t nei. ad 'a les $0 low was
i" Ihei, special seccod-ctess
pos t age rates as a noo profi l Of·
ganization. Tl'\e$e ,ates are a
liny I'aclioo ot tee 'at espaid by
a"y leollla ' .".guine publish­
er . TI1is me ans a saving 01
l hoosands 01 dOlla 's a month,
pai d IOf by l he U.S. OOYefnmen t
i nSleacl 0 1 CST , a"d sub·

THE REAL PROBLEM
The seed s of l !'Ie disaster

pl esently boalalling me League
00 ba ck many years . The odd
$IIuat loo is thaI il is the suc ·
cess 01 the l e"llue in dlawing
in newc ome,s tnat has Illd 10

WHATWENT WRONG ATTHE
ARRL?

Yes. I can hear the sig hs 01
resignat iOn I rom ARRL dev·
eteee wo,, ' t Wayne "ver
Sl ap attacking the ARRL?
and why i s Wayn" trying to ki ll
oU tne OtIlr "allo"al organ iza·
ti on , ep,ese"ti"g ama l e ll '
'adio? Wha l 1I11'" nonsense '

The ARRL COlJld and shou ld
be an O'gan izalion which is ron
IOf the benelll o f ' adio am a
l eu.s everyw here , and one to
....m ich all 01 uS shou ld be ab-le
10 paint wilh prid e. The l act is
tnat .1 js a SOfTY mismanaoed
snambles. II is managing to
lose mone y despit e the highest
mem be'ship in his to ry , and
des pite the meSI advertising in
nistOty in its l'nOlgazine. To be
able to come up wit h a di­
$3stfOUS oeucn in the l ace 01
slIc h manumenl al p.ospe,ity
ind ,ca tes ei ther exI ' eme!y bOld
managem ent Of else a very
heavy hand in the li lt We"'e
talk in g ab ou l millions 0 1
dollars

II the board 01 ctrectcrs had
any ,eel po wer to manage the
League, one cou ld lay t he
blame lor the prct nems at t hei,
door o re or two fas t meetlnqs
a year which are almo st tot ally
ccnueuee by the neeccuerters
" Ma l ia " ha,dl y constit u te
much powe r to cco tect. , don'l
Ihink we can really b lame the
dtrectots, othe.-than 10 pe rt1aps
leI them kno w that Wf! th ink
tney ahou ld nave ,ecognized
lne p,obl etns imd gotten to­
getne< 10 'eally do somelhinO
abOlI t tnem, even il it meant 1M
immodiale 1,,10ll 01 Baldw in
and niS COhorts
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Robert M . Brown W9H BF
5611 M idda ugh Avenue
Do wners Creve IL 60515

The 40-M eter Band Blaster
- this antenna works, but why?

~ -<l~ _

Fig. 1. Bird's-eye view o f the original antenna sys tem, set
up as a dual-dipole for 75 meters. The offset between the
two d ipo le cent ers was des igned to reo rient the firing pat­
tern of the array so that contacts with 51. Louis (south­
west) could be maintain ed reliabl y. This antenna was the
or igin o f the 40-meter array described in this art icle.

"/

prehe nsible.
But I ca n tell you that the

antenna abou t to be de­
scribed develops more real
gain than anyth ing I've ever
u se d on th e HF ha m
bands- and that cove rs a

40-mete r Ge ne ra l pho ne
band all to myself' Sec ond,
I don 't really understand
muc h abo ut why th is anten­
na deve lops so much gain!
(Theoret ica lly, it sho uld n't
prod uce more tha n 3-4 d B.)

Yet peop le keep ca lling
and writing me for details
on this antenna. O ne night,
I go t a call out of t he blue
at 1:00 am from a chap 100
m iles away who simply
cou ldn't co nta in h imself
any lon ger and had to have
the lowd own . However,
after the number of re­
qu est s for data o n thi s
antenna to pped 100 (out of
300 QSOsl. I de cided tha t
t he best thing to do wo uld
be to write a report.

I had hop ed to be ab le to
expla in this thin g a bit bet­
ter than I am prepared to do
right now . But suff ice it to
say t ha t t his antenna has
been in nearl y co nstant
operation every night I can

lot of years, a lot of anten­
nas, and a lot of hamming.

Here's wha t gain th is
ante nna is providin g, as
best as I can do (no iso t ro­
pies here):
_ Ga in over 4-element w ire
beam-5 d B.
• Ga in o ver 2 d ip o le s,
driven together- 6 dB.
- G a in ove r doub l e­
exte nded zepp-6 dB.
- Ga in over a pa ir of
phased ve rt ica ls-12 dB.
- Ga in ove r roof-mounted
ground plane- 15 dB.

Ad mitt ed ly, not a ll the
above antennas are in­
stalled under optimum con­
di t ion s. H owever, the se
gain diff erences are quite
ac cu rate at t his QTH. If
these f igures intere st you ,
read on.

Actua lly, I've been so me­
what reluct ant to write this
article. First, it has been
rathe r fun hav ing nearly the
strongest signal on th e

~LOT LI NE

,
+/,.

I don't own an isotropic
d ipo le. In fac t, I don ' t

even own a conventional
refe rence d ipo le.

So purists ca n just flip
thes e pages and go on to
something a bit more com-

HOUSE
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evenings between 7250 and
7300 kHz .) Just listen fo r a
while . You 'll be as a ma ze d
as I am .
.... Fir st , thi s antenna pro­
duce s a pile up . And I mean
a maj o r p ile up. All it ta kes
is on e CQ and the n I simply
have to sit ba ck a nd wa it it
o ut. Due to the inevitab le
QRM that resu lts on a fre­
qu en cy whe n normal QSOs
a re ta king place, I have
elected to follow t his pro­
ced ure w hen ope rat ing wi th
th is antenna:
• Call only on e CQ for the
entire ev e ning. (It is a ll that
is required to sta rt up the
action .)
• Pick o ut one calle r from
the pileup to resp ond to,
but before do ing so, a n­
nounce t hat there are a
num ber of stations ca ll ing,
so QSOs wi ll be short so as
to be a ble to ta lk with as
many as po ssible of those
who have been kind e no ugh
to ca ll.
• Then I announce the ca ll
lette rs of th e stat ion I wish
to respond to, again repeat­
ing tha t t his will ha ve to be
short , as others are standing
by.
• Then we have a shor t
QSO, after which I a n­
nou nce that W9 HBF is Q RZ
o n the freq ue ncy a nd sta nd­
ing by.

Then the pile up st arts all

L-~-AVERAGE NUMBER OF
CONTIICT S MADE PER STATE
WITHIN REGION S HOWN

g • · ~ · , c " 0

:~ · · >; o · ~
~
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~

,0 · , 0" 0".. • • • -. •0

::i ~ ;
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00 • > ••
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AV ERAGE
HUMBER OF · S· -METE R
CONT.&c T S RE AOl NGS

16 . 4 dB

Fig. 2. This chart co mb ines the signal repo rt analys is a nd
the number of contacts made per state. (Base is 285 con­
tacts with stat ions running baref oot into d ipoles or in­
verted Vs: 41 states, 9 regions.]

AV ERAG E

closed in co nside ra bly to
th e po int w he re it 'now
sta nds, at about 38 feet.

We ll, a s indicated earlier,
resul ts afte r a ll this wor k
w ere relat ivel y d isappoint­
ing. No pe rce ptible in­
crease in ga in was achieved
by ra ising t he he igh t of the
array. How ever, in terest ing­
ly e no ugh, no correspond­
ing decrease in ga in was
noted eithe r, wh ic h says
something fo r th e wo rk­
a bi lity of th e arr ay rega rd­
less of the actual center-to­
cente r spacing between the
driven dipo les.

On-the-Air Results

Thu s resigned to the fa ct
th a t heigh t inc rea ses wou ld
no t reall y improve t hings
mu ch furth er , Idecid ed just
to o pe rate this th ing a whil e
and see what kind o f consis­
ten t resu lts it wou ld pro­
vide. After a ll, the 2-S-unit
gain was indeed st art l ing
and needed to be c hec ked
out furthe r.

Well , what I have done in
my operating since that da y
has be en st art l ing for sure.
While yo u may be ske pt ical
of w hat you are about to
read, I invite anyone who
finds thi s incred ible to stop
by t his QT H a nd see for
h imse lf- or , bette r ye t,
look for me on 40 phone.
(You 'll find me there in the

The 40-Meter Conversion

I t w as a relat ively simple
p r o c e d u r e to c u t t he
75-mete r dipol e syste m
down to 40 meters . It too k
a ll of a few mom ents to do .
Immedi atel y after return ing
to the ha m sha ck, howe ver,
i t was apparent that some­
thing ve ry impo rta nt had
happened .

Gett ing It Highe r

With in a coupl e of days I
was th inking that if this
thing was w o rk ing so wel l at
15 fee t, ima gine what it
wo uld do if highe r in th e ai r.
So I spe nt one ent ire Satur­
day out in th e ba ckyard
rai sing the antenna.

Signa ls ac ross 40 meters
were co nside rably stronger
tha n befor e . At the t ime , I'd
been using a roo f-mounted
gro und plane. Signa ls o n
rece iv e were over t w o
S-un its st ronger ! My first
co nt ac ts we re am az ing .
Peopl e said I wa s extreme ly
st ro ng a nd im med iatel y
wanted to know what I w as
runnin g . I was gettin g
re por ts of 20-30 d B over S9,
so m eth ing q ui t e un usual
for m e.

Due to t ree s, which I
must use as supports.. rais­
i n g t he a nte n na co n ­
side ra b ly a ltered the spac­
ing between the elements
and dip ole centers. Once
this wa s comp leted , the
anten na took on the rather
unusual shape it is now in ,
a lt ho ugh th e offset be­
tween dipo le ce nters re­
mained . In al l, it w as
bro ught up to the point
where one dipol e was over
25 feet a nd t he othe r 30, a t
t he centers. The e le me nts
stretc hed down wa rd some­
what, not enough pe rhap s
to qu a lify as inve rted Vs,
but en ough so t hat they
we re no longer st raight
d ipo les. The spac ing be ­
tween the dipole cen te rs

edges as I could get-prob­
a bly about 65 feet center­
to-ce nte r b e t w e en t he
d ipo les.

How It Happened

Three years ago, I co n­
stru cted a matched pa ir of
75-meter d ipo les, d ri ve n
from a com mon feedline, in
ord er to be a ble to ta lk
re gul arl y to my fathe r,
WQ PRQ, in the St. Lo uis,
Mi sso u r i , a r e a. For a
nurnber o f reason s, we
never m ade much use of
this array, and m y act iv ity
gr a v itated t o w a rd 40
met e rs. We fo und that we
cou ld ge t thro ugh okay up
th ere most of th e t ime.
Then a bout a month ago, it
occurred to m e tha t rather
th an have that thing sit
t here dormant , why no t cut
it down for 40 meters a nd
see what wou ld happen?

I shou ld mention th a t the
antenna wa s o rigi nally set
up in an offset co nd itio n so
as to " beam" whatever rf
wa s possib le to the St. Loui s
area. Th is o ffset w as re­
quired bec au se i t wa s
necessary to d irect the 'rf
southwes t, a ltho ugh my lot
run s east an d we st , and sup­
por ting tr ee bra nc hes were
avail abl e in jus t so ma ny
locations, so the off set wa s
almost a necessity just to
be a b le to mech a nically
ho ld up the array. Refer to
Fig. 1 to understan d this
setup .

T h is sy ste m , on 75
meters, d id work as planned
an d sa t i sf ac t o ry perfo r­
man ce was e njoyed o n that
band . (This was som ewhat
surpri sing, as the antenna
wa s o nly about 15 feet
above the ground , a lthough
I've been told by anten na
buffs tha t because the two
ant ennas are operated to­
gether , he ight is not as im­
por tan t as it norm all y is. I
don 't fully unders tand this
ph e nom en o n, but it ha s
proved tr ue, as you wi ll see
sho rt lv.) The spac ing be­
tween th ese two d ipo les
was as close to the lo t line

manage o n 4o-mete r phone
for the last month, and it is
prod ucing outsta nd ing re­
sul ts.
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Fig. 4. A close-up look within the basic patte rn (Fig. 3)
showing the shape and path of mos t extrao rdinary results.

Fig. 3. Basic pa tte rn developed from all Q50s made.
Wh ile the patt ern shows clear east/wes t orienta tion, the
antenna is physically located running in the same direc­
tion, suggesting end-fire performance.

Evaluation of Signal
Repo rts

A m uc h m o re t e ll in g
fi nd ing ca n be dedu ced
f ro m an examinatio n o f t he
signal reports. T hese we re
done state-by-st ate w it hin
regions, av eraged, and then
show n as a state aver age.
The y th en were averaged
f or t he regi on as a w hole.
Th e resu lts are shown in
Fig . 2.

T hese are st ingy receive­
o nly read ing s. The signal
reports I was ge tt ing were
gen erally 10-25 d B stronge r
t ha n those g ive n. Thi s is
probab l y due to Kenw ood
s t ic k i ng w i t h a 50
m icr ovo lt s = 59 spec on
the orig ina l T5-520. But in
any case , t his data show s a
cl ear patte rn of m aximum
ope ration, and it def in itel y
is not to the w est.

Fig. 2 shows that the
pecu li a r l o bes prod uc ing
the m ost ga in vs frequen cy-

poses, I drew up a sca le run ­
ning f rom 1 throug h 19.
Eac h po in t represented a
sig na l st re n g t h read ing
r e c o r d ed in t h e l o g .
Num be r 1 rep resented 56,2
w as 56 '1\, 3 w as 57, and so
on up to 19 which w as 22 d B
over 59.

On the o ther ax is of the
chart w ere states o rganized
in t o n in e reg ions: New
Engl and , A t la nt ic, Sou th­
eas te rn seaboa rd coastal ,
So uth , Mid -A t la n ti c,
M idwe st , So u thwes t, West.
and W est Coast. (See Fig. 2.)

O nly co ntac ts made at
the same t im e of th e ev e­
n ing were charted . A lso, on­
ly those ident i fyi ng station
li ne-up and ante nna were
reco rded , and o nly those
u sing barefo ot r igs and
either an inverted V or con­
venti o na l d ip ol e were in­
cl ud ed in the chart ing ef ­
fort , Charti ng wa s done on
285 co ntacts in 41 states, an
av erag e of 7 contacts pe r
st ate. As show n in Fig. 2,
most co nt acts we re in t he
A t lant ic reg io n, and the
fewest w ere in New En­
gland .

5-m eter is ru nning bet we en
35 and 40 d B o ve r 9;
p revi ously , i t 's never gone
higher than 20 over."
• " W hat are you runn ing
f o r an an tenna? You are
p low ing in here way above
t he foreign broadcast QR M ,
st ro ng and steady. Hard ly
any QS B at all."

T he av erage 5-m e t e r
reading I get is 20 d B over
59. W hi le I f u ll y reali ze th at
S-meter reading s ca n be
somewhat m ean ingl ess, t he
poi nt is th at peo p le c all me
becau se I am Q5 co p y and
w ay a b o v e th e s ig n a l
st ren g t h of m o st o the r
sig na ls th ey are heari ng.

Ofte n, I will sw i t c h
antennas over to see t he d if ­
ference s on transm it. The
three I usual ly sw itch be­
tween are (a) t his array, (bl
t he doub le-extended zepp,
and (c) th e roo f-m ount ed
ground p lane. In all cases,
t he report s I get d ir ect ly
co rroborate the ga in f ind ­
ings c it ed ea rl ier in t hi s art i­
c le : 15 d B ov er t he gro und
pl ane and 6 d B over th e
zepp. In so m e ca ses, I get a
l lHJ B ga in reading over the
ze pp, bu t that is p robab ly
due to the rather d irec t ive
c h a ra c te ri st i cs o f th a t
antenna. W h ich br ings up
an in te rest in g point: W hat

. about the pattern this arra y
ge nerates?

Pattern Ob se rvati ons

This thin g at f irst ap­
pearance seem s to generate
a so m ew ha t o m n id irec­
t ional pattern . In no way
does it p roduce th e nor t h­
east/southwest ma jor lo bes
that it d id w hen fun ct ion ing
o ri gi na ll y as a 75~m ete r ar­
ray .

50 unch aract eri st ic is t his
antenna 's performance th at
I thoug ht an interest ing way
t o t rac k it s lo be s wou ld be
simp ly to make log no t a­
t io ns of sig na l st ren gth fro m
sta t io ns cont acted and see
w h at th i s p rodu ce d . I
r e c or d e d the s i g nal
st r e n g t hs o f sta t i o ns
w o rked and then t ab u lated
t hem . For c hart ing pu r-

W hat Peo ple Say A bout th e
Signal

The pl au dits th is antenna
pro duces in Q SO s are f asci ­
nating:
• " Yo u' re ab solu te ly t he
st ro ngest signa l I' ve heard
on t he band t his eveni ng ."
• " I 've been li ste ning to
you for the last hou r and
just had to g ive you a call to
te l l you how we l l I'm copy­
ing you here ."
• " Yo u are w ithout a doubt
t he st ro ngest signal we've
ev e r h ea rd f ro m t he
Chicago area."
• " Yo u are l i te ra ll y t he
st ro ngest signa l ever co p ied
o n t h i s r e c e i v e r . T h e

ing how many pe op le are
hearin g m e and c an be
wo rked stat eside. A t ypi cal
ev e n i n g w i l l p rod u c e
dozens o f conta cts fro m a ll
over t he U S. A nd they a l l
tell m e about the same
thing.

over again.

Thi s ha s the dec ided ad­
va ntage of cl eari ng the fre­
que ncy coa st-to -coast be­
cause it doesn 't tak e long
f or people to rea li ze that I
am serio us about respon d­
ing to ev eryone w ho ca lls,
and they rea l ize t hey w ill
not have long to w ait.

Can you im agine how
m uch fu n 40-meter General
pho ne nightt im e ham m ing
c an be under th is k ind o f
cl ear-fr eq uency con d it io n?
W ell , it is downr ig ht n ifty .
For exa m ple. it is enti re ly
p ossibl e to p ic k out sta t io ns
w hich wou ld not ordina ril y
be heard beca use of Q RM.
Seldom does an evening go
by w he n I'm not hearing
f rom a remote Cana d ian
w ay up th ere m any hun­
dred s of miles d ist ant, from
the Cana l Zone o r other
Centra l American reg io n, o r
from Berm uda (V P9). But
t he m ost fun is sim p ly see-
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ASTRON POWER SUPPLIES
• HEAVY DUTY . HIGH QUALITY • RUGGED • RELIABLE •

AEA MorseMatic
in stock now at AES

Continuous ICS· Size(in.) Shipping
Model Duty(amps) (amps) HXWXD WI. (lbs.) Price

RS-35M 15 35 5X 11 X 11 '9 $167.95

RS-35A 15 35 5X 11 X 11 ' 9 $149.95

RS-20A 16 10 5X 9X 10Vl 10 199.95

RS-12A 9 11 4Yl X8 X9 13 $74.95

RS-7A 5 7 3% X6% X9 8 $54.95

RS-4A 3 4 3314X6YlX 9 5 13995

The MorseMatic - one01the finest Morse kerersever
built It tee tcres something 101 everyone whether a
beginner, CWenthusiast.contester orseriousVHF Ox"er
Functions asamemory keyer. Morsetrainer,bea con.or
automatic seria l number sequencer, Operates with all
popular paddles. Keys grid block. cathodeor transistor
circuits. Ope rates011 of external 9 to 16 1I01ls DC.
MM -I MorseMat ic Programmable kever ..... $199.95

ME-I 2000 char. memory expansion - MM·l . . 59.95
AC-I 600 rna. AC adaptor for MM ·1 & ME-I 14.95

MK-l non-message 2·99 WPMkeyer _ 79.95
AC-2 350ma. AC adaptor for MM-l & MK-l.. 9.95

mh er popular AEA pr oduct s:
AD-I , AD-I/UV·3. AD-I / ICOM Autodialer . $129.95
Magicom RFspeech processor for T·4XC ••••. . . 52.50
Magicom RFspeechorcc. for TS·520/S. TR·7.. 42.50
Magicom RFspeech oroc. module . TS·820/S . . 27.50
ISOPOLE 1442 meter base stanon antenna 49.95
ISOPOLE 220 220 Mhz base stationantenna 44.95

_ - ..7

.
- .e~_:--':.a :..

Inside View - RS-12A
·ICS - Intermittent Communication Service (50%Duty Cyc le)
II nol available atyour tocal dealer. please contact usdirectly.

SPECIAL FEATURES
• SOLIDSlATE ELECTRONICAllY REGULATED
• FOlD~aACK CURRENT LIMITING Protects Power Supply from

excessive current & conlinuous shorted outp,«.
• CROWBAR OVERVOLTAGE PROTECTIONon Models RS~7A .

R5-12A, RS-lOA, RS-35A. RS-2OM & RS-35M
• MAINTAIN REGULATION & l OWRIPPLEat low line input Voltage.
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT FUSE
• THREE CONDUCTOAPOWERCOAD
• ONE YEAR WARRANTY. MADEINU.S.A

• VOLT & AMPMETERON MODELS RS-2OM & RS-35M ASTRON 20 AMP REGULATED

PERFORMANCE SPECIFICATIONS POWERSUPPLYModelRS-10M
• INPUT VOLTAGE: 105 - 125 VAG 16Amps continuous
• OUTPUT VOLTAGE: 13.6 vae to_OS volts 20Amps IGS'

(Internally Adjustable: 11-15 VOel S" (H) x 9"(W) x l OS (0)
• RIPPLE: l ess than 5mv peak to peak (lull load & low line) Shipping Weighl 20 ItIS_

• REGULATION : ~ .05 volts no load to lull load &. low line to high line Price .. . $117.95
Other populu POWERSUPPLIES 1110 available: ISame teewe s andspecrtcanonsas above)

1971 South Ritchey Street
Santa Ana. CA92705
(7 141835-0682 v350

•
P'1i!~

_ .. .- ~

AMATEUR
ELECTRONIC

SUPPLY®
4828 W. Fond du Lac Avenue
Milwaukee. Wisconsin 53216

Phone: (414)442-4200
Wisconsin WATS: 1-800-242-5195

Nationwide WATS: 1-800-558-0411
IMPORTA NTI The follOWing Branch and "SSOClale Stores are
set-up for W"lK·INor TElEPHONE busmess only Thef do not
haveIacrhnes torespond10wrrl1en Inqumes. etc. Please direct
all mall 10 the Mil"aukee addren shown above.

BRANCH STORES
WICKLIFFE. OH 44091; 28940 Eucli d Avenue

Phone: (216) 585-7388
Ohio in-stat. WATS: 1-800-362-0190

ORt ANDO_Fl 32803; 621Commonwealth Av. _
Phone: (305) 894-3238

Florida in-state WATS: 1-800-432-9424

LASVEGAS. NV 89106; 1071 Rancho Roa d
Phone: (702) 647-3114

Ou tside Nevada WATS: 1-800-634-6117
AES STORE HOURS: (except Las Vegas)
Mon. Tues. Wed & Thurs 9-5'30: Fr; 9-8: 5a t 9-3

ASSOCIATE STORE
ERIC KSON COMMUN ICATIONS, INC_
CHICAGO, IL 60630 5456 N. Milwauk. o Ave.

Phone: (312) 631-5181
Outside lIIini os WATS: 1-800-621-5801
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Construct ion

Fig. 7 shows th e com­
pleted antenna design, as

ma nce of the array , M y
backyard is fu ll of trees,
most of w hich, o ne wo u ld
t hink, a re pos itioned a ll
wro ng. But they do the job
for me , and they help to
disguise the wi res.

There is no major part of
the live element sect ion of
t h is array t hat is not
touc hing leaves or branch­
es. However, thisone seems
to have properties quite
similar to a quad or closed
loop in this respect: Trees
a nd near by st ruc tures do
not appear to hamper or
sev e re ly a lter the perfor-

Fig. 7. Completed antenna design as installed at W9HBF.
Dimen sions shown as far as spacing is concerned do not
seem to be critical.

CO~ER ST RANDEO

creoce .,,, ~- - - - - - -r
:-,:~:,~;,,~---r
I 48'

, I ENDt->I CENTERS 38 ' ET~D
, OFFSE T

san-t eo 1: 13 1/2 '

:~I NSU lATOR
r _

, ~.

/'~-~~:6C: ~~~~~ _

Fig 6. Clustering of S-meter reports, based on recei ved
signal analysis over 41 states. Reports given to me were
generally much higher. (These reports were accumula ted
on a rather stingy S-m eter.)

BE LOW AVERA GE

Fig. 5. An accurate vis ual projection of experiences at
W9 HBF, based on received (and contacted) station
signals. A verage is 59.

tional from coast to coast,
from reports I get he re . So
the total ity of the ove rall
om nidi rect iona lity of the
system mu st be kept in
mind .

Fig. 6 is a final ma pping
which shows t ha t s igna ls
are stronger in the south­
eas t t han they a re alo ng the
way th er e . Th is is un­
doubtedly due to nightt ime
skip cond itio ns th at preva il
late in the ev ening , I t
substa nt iates th a t this skip
(or whatever) is happenin g
in one direct ion only , so it
wou ld lead one to be lieve
that the earlier patterns are
somew hat accurate overall.

Why th e Beam Effect!

The offse t po sition ing of
the dipoles in this array is
probab ly t he reaso n for this
unusua l pattern ing. While
the off set shift work ed ad ­
mirably while the ante nna
was configured or iginally
fo r 75 meters, th e ratio of
the dim en sion of the off se t,
phys ica lly, to t he wave­
le ngth at 40 me ters is
significa nt. He nce, the off ­
se t produced th e desired
result on 75, yet a some­
wha t unpredic table o ne on
40 .

Physical Characteristics

A ba sic a ppe a l of this
antenna centers on its ease
of asse mbl y. For many peo­
ple wh o do not have a lot of
rea l estate to erect wire
beams, th is sho uld be ideal.

Her e are a few of the
features:
• No ba luns requi red .
• He ight is not a major
factor .
• Cost is nil: All yo u need
ar e insula tors, st randed
coppe r di pole wire , a nd
coax. (I use RG-58 because
of its lightwe ight cha rac ­
te ristics.)
• Spa cing betwee n di po les
appears not to be crit ical.
• The a nte nna is p retty
much invisible once erect­
ed and in position.
• Directiona lity appa rent ly
can be co nt ro lled by th e
degree of offse t shift used .

of-contac t are three: New
England, Southeastern sea­
board, a nd At lantic. The
other region s track pretty
mu ch as they sho uld, co n­
s id e r ing that c lo se -b y
regions would naturally see
higher signa l rep or ts a nd
more QSOs t han d ista nt
ones.

Look at Fig. 3. Th is shows
t he b a s ic patte rn a s
deve loped fr om Q SO s
made. Its sha pe is just th e
oppos ite of what o ne would
expect fro m a dipole a rray
mecha nica lly positioned
east and west (where one
wou ld expec t it to fire
nor th /so uth ). Instead, it ap ­
pears to be operating as an
end-f ire array.

A Close-up Look a t Beam
Shape

Fig. 4, however, is more
te lling . Th is is a look wit hin
the ba sic Fig. 3 pattern th at
show s w here t he most
extraordinary perform ance
is goin g, ba sed on the s igna l
rep or t a n a l v si s mad e
earl ier, transposed to a map
of the US.

This much more approx­
imates what one wou ld ex­
pect from a ya gi beam of
several ele ments. It is quite
sharp in pattern, and ex­
traordin ary indeed for an
a rra y o f t h is d esi gn .
However, it also explains
somewhat why this a rray
out-performed by a n S-uni t
a 4-elem ent wire beam fac­
ing east that it was tested
again st. Appa re nt ly, thi s
a nte nna simp ly de velops
more front-to-beck. some­
how.

Fig. 5 shows lobes con­
figu red into th ree classifica­
tions: (a) below ave rage, (b)
average , a nd (cJabove aver­
age. T his groupi ng wa s
mad e poss ible by a rec al­
c ulat ion of th e S-me te r
data . A ta bu lat ion showed
that the ave rage fo r a ll sta­
tions worked was 59. Those
be low 59 are shown as
b e low ave rag e ; t ho se
above, as above average.

Rem ember th at t he gain
developed is rather sensa-
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Marcucc i SPA
VI3 F Lli Bronzetll
3720129
MIlan. Italy

N & G Oistribut ing
7285 NW 12th Street
Ml3mi. Florida 33126
(305) 592-9685. 763-8170

Radio WOfld
Terminal BLlildM9
Oneida ccorsv Arrport
Oushlly. New York 13424
(3151337·2622

Ray's Amateur Radio
1590 US HIghway 19 Soulh
Clearwater. Florida 33516
(8131535·\.116

Universal Amateur Radio
1280 AIda Drive
Reynoldsburg, OhIO.13068
(61d1 [36&426 7

Besl of all , $45000
still only

F.O.B. Faclo ry

• CO & DE special keys on all modes
• Keyboard control of art functions
.4 row keyboard eli minates figures/ letters

shifting on RTTY
• Many more features.

Germantown Amateur Supply
3202 Summer Avenue
Memphis. Tennessee 38 112
1-8Q(}238-6168

... at last . . .
your shack organized!

A beautifu l piece of furniture - your XYL will love it!

$16450 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with angled rear shelf lo r your
viewing comfort and ease of operation.
FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep sq

Additiona l int crmation on Bequest . .

Chec ks, Money Orders, Bank.Americard
and Maste r Cha rge Accepted .

Also ~,vai.lable . .. F.O.B. Culver City. (In ceur, Add 6% sales Tax.l
FloorSPace:;~9~~e by30 Deep __ DEALER INQUI RIES INVI TED _ _

. s-rAm6teur Rad iO/efYicel ....- 65
4384 KEYSTONE AVENUE · CULVER CITY, CALIF. 90230 - PHONE (213) 8:i7· 4870

Morse Feature s:
·4 to 125 W P M. in 1 WP.M.

increments
• 9 adjustable weight levels
• relay keying
• sidetone with tone and level

adjustments
• special keys : AS, 8 K, 8 T.A R,

SK. CO. DE

Order direct or from thes e dealers:

RTTY Fe ature s:
. 4 speeds
· 2 shifts 070 & 850 nz!
• bui lt in AFSK
• built in CWID
• built in RY gen eration

ASCII Fe ature s;
. 110 & 300 Baud
• 2 shifts 0 70 & 850 hzl

Othe r Fe ature s :
• Buil t in quick brown fo r generator on all modes
• Automatic CR/LF
• 700 Characte r Running Buffer
• 10 recallable, use r prog rammable message

memor ies of 120 charac ters each

A.l Technik Colmay Products
I3lormerg 3 14903 Beaclwiew Ave
D.5B82Me inerZhage n 2 Whole Rock. B.C. Canada V.1BtN8
Wesl Germany (6()4 ) 53&-3058 ~~I~;:~~~es, Inc.

Cohoon Amateur Supply Dialta Ama leur Radio Supp ly Park Ridge . New Jersey 07656
307 McLea n Avenue 212 481h Street (201) 391-7887
H!JI* Irl$Ville, Kentucky .12240 Rapid City. South Dakota 57701 Global Communication s
(502) 886-4534 (605 ) 3.13--6 127 606 Cocoa Isles BIVeI

IINF0irECHIELECTRONIC~:~oo:::~:::::~' 3293'

- EQUIPMENT ~;'E,;',:·eM?;;:CC ' 63' 32
1·800 ·325-36 36

Manufactured by:

DIGITAL ELECTRONIC SYSTEMS, INC. v35

1633 Wisteria Court . Englewood. Florida 33533 • 813-474-951 8

INFO-TECH M-300C
TRI-MODE KEYBOARD /~~

A microprocessor contro lled keyboard .-----"""'-
that generates: Morse, RTTY, & ASC II/"...........-~ ; .,,00""

• ._._ ",,~...."i'

~~~o-

*r------------- - ---·*

...... 351Mon ey Ord er. Cod , o r C he c k
m ail o r p hon e

O UTDOOR OUTFITTERS v32'
705 Elm St. . Waukesha, WI 53187

Ph 1~1 4· 'j41·7772 _",'n.N'lKS_ Mgr

Light wi Po rta bh- Altern a to r Stand-bv power for Ha m
Equ lpm",nt , household 11l'('d ~ IIwlng POWI" outage, or op­
l'r M1lJn in f" mot l' ,HI' ,!; Opl' r,,!,>, lillht in,l.l . "" I, ige rd tor"
hr'Minl-: w,!pm , or o ther ,1jl p li,\nn >' mdud ing frl'q . , ,,o,i ·
t ivl' I O,l d~ cur h a, I V 'P h . mduenon mo to" <Iod f1uor",­
c..nt light; So li(!--I,llp vo lt,llll' /l'guIM ion 25% , mgt' r a­
IMClly 11& ", "OHm" . Alternator draw~ lus t enoug h engine
output to nw"t load r" 'uhmlo: in up to 2~% fut'l ,.lV lng'
low in leff{,ft' nff' . Atl v ,lnC't'd d"', gn. UrlP·llroof ~ onstr u c ­

lion protec t- windmg, from ' ,l in an d d,n .l ~~urmg long lif"
Ont' Vf'M W,l rrdn ry oy m.lnuf .l<. tur N

MOfI" I, ,lV.lI I,IOh· w.th 11<;0 to 7tll ll l Wil li ralmK'
Writ., 101 o u r <Iuo t...11'',(1 ,l dd i{lo'1iI1mform ancn

Masle rch arge or VISA ac ce pte d

d b5:~~~c~~~~~ _ _

~ F,n a ll , a pr ove n d e ' ;9 n
w ith a small size . PC b oa rd

m ou nt s on bac k 0 1 coffee can,

PC bo a r d contai n s a R I a mp,

Mi ..e r,lo ,and an II amp.

UN IV ER SA L COM MUN ICAT IONS

18 2 5 J OC YL E ; AAtI N GT O N , TE X. 7 601 0
817 - 2 650 3 91

AMERICAN CRYSTAL SUPPLY COMPANY
PO Box 638

W Yarmout h. MA 02673
(617) 771·4634 v 7

. Wr ite or Call Today for Our Free
1980 Catalogue

• KITS FOR MOST POPULA R UNITS
Over 5,000 Sati sfied Customers

• Low Cos t f rom $10.00
Easy to Install wit h All Inst ructi ons
Tune-Up Procedur e Ali gnment

• Kit s for over 300 Models of CB
Radios

Kit su p p l i e d w ith a 5 pag e

u rc s n ur e • PC boa r d. D io d es,

C hip C a ps, Tra n si s t orS,and

a l l p a r ts t o c omp le t e a

w o rk i ng b o a r d

A UXILIARY POWER
for Emergency or Port able Operation

I
I . u •

10 METER CONVE RSION KITS
FOR CB RADIOS AM·F M & SSB
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TVI is one fina l aspect of
this ante nna that is worth
mentioning. No TV! can be
noted at a ll. This is not the
case w it h t he do ubl e ­
exte nded ze pp or th e roof­
mounted ground plane .

This Array on Othe r Bands

Results on other ba nds
are interestin g. However,
my comparison standard is
a ve rtica l Hv-Cain 14AVQ
o nly. However , here's wha t
I ge t:
.20 me ters: The vertica l is
better, by 6 dB.
.1 5 meters: The array is
better, by 12 dB.
.10 meters: The array is
be tte r, by 24 dB.

Need less to say, this a r­
ray sees a lot of 10-meter
use at W9HI3F . Contacts in­
to Europe and Asia are
es pecia lly good, and my
signal freq ue ntly beat s ou t
a ll t he boys with b ig bea ms,
as the OXstation invariably
comes back to me first. Fur­
t he r, OX sta t ion co nta cts
te nd to be so lid and reliable
(no Q5Bl, so half -ho u r-lon g
rag chews on 10 meters with
Europe are not uncommon.

Since my vert ical does
not funct io n be lo w 40
meters, I cannot use it as a
comparison standard fo r 75
mete rs. But the double­
exte nded ze pp does wo rk
well there. A comparison
he re shows .that the zepp
has it over this array by
18 dB. This is p rob ab ly
because the zepp a pprox­
im a te s a d ipo le a t 75
meters. However, the array
does functi on on 75, which
surprised me.

Ov erall , though, the a r­
ray seems to shine best on
10,1 5, and 40. But because
of the lack of effec tive
ga in-ante nna compe tit ion
a t 7 MHz, it st ands out
more on th is band than
perhaps anyw here else.

I hope that others may
experience equally satisfy­
ing resu lts and thafthey will
report refinem ents that fur­
ther improve effectiv e­
ness.•

du ctor feeds to t he d ipo le
elements, just to see th e ef­
fect it might have on your
pat tern. I use a string to
hoist up the "T" point into a
t re e so t hat t he co ax
doesn't droop down into a
p la y a rea w he re t he
yo u ngs te rs ofte n co n­
gregate .

Fig. 9 shows th e installa­
tion from t he north, looking
sout h. (poles, not trees, a re
shown here to simplify the
d iag ram.) No te th at th e
area of maximum radi ation
(gain) is quite opposite to
where the cente r cond uc­
tors of t he coax feed . I have
no way to expla in this
phenomenon.

CuttinglPrun ing

I had to do no cut­
t ing/pruning whatever. The
original 40-mete r cut, to
7.250 MHz, is the o nly cut
made, and that was by way
o f sta nda rd d ipo le fo r­
mulae.

At W9HBF, du e to exte n­
sive antenna experimenta­
tion conducted with wire
arrays , a ll fee d lines go into
a switchbox and then into a
DenT ron Monito r Tuner. As
a resu lt, I've not had to be
concerned over vswr prob­
lems, nor have I eve r had
any with this antenn a.

I can report, however,
tha t th is ante nna mat ches
ve ry closel y to the sett ings
u sed fo r t he d ouble ­
ex te nded zep p. In fa ct.
t he re is o n ly 1 .3:1 di f­
ference between the two .
(In other wo rds , if t he
transmatch is set for the
ze pp, whic h uses a bal­
a nced 30 0-0 h m l ine ,
switc hing in t he unb al ­
anced coax feed of the ar­
ray throu gh t he OenTron
" coax"I"ba lanced" pane l
sw itch prod uce s only a
1.3:1 swr on the array . As a
result, only a very minor ad­
just me nt is required to
br ing the a rray to a pe rfec t
1:1 .) This is qui te advan­
tageous, since it simplif ies
th e pr o b lem of gett ing
qu ick comparat ive antenna
checks over the air.

3 2 ' I "

3 2 ' . "

shift co nside rably with in­

teresting results.
O verall , 200 fee t o f

RC-58 runs ba ck to t he
operating position from the
antenna. I ofte n drive this
with 2 kW in, and have yet
to have a pro blem . The ma­
jority of the coax feeds
ba ck to the ho use at the
elevated point where the
tw o coax dipo le feeds
break off -so it is a lso
possi b le that the effec t of
the coax adds som ething to
the antenna itself. The coax
runs t h ro ug h high t ree
bran ch e s m uc h as t he
eleme nts do ,

Fig. 8 shows how the
coaxia l "T" is intercon­
nected . I simply used black
plastic elect rical tape; the
connect ions at W 9H SF are
not even so lde red to ­
get he r- just twisted . You
may wa nt to experiment by
reversing the cente r con-

3 2 '"

32 ' I "

Fig. 9. W9 HBF installation, fooking sou th. (In reality,
trees, no t poles, are used as supports.) Note that max­
imum ri di rection is almost opposite to tha t of the live
d ipo le elem ents.

u'

DIR E CTION 0 '­
M 4 X IM U ,,", R,-

\ "
~:7"'--+-+'I--"'---i.;=:;;;- 1

+,

viewed from the top look ­
in g dow n tow a rd th e
g ro u nd . Eq u al 3 2-f o o t
lengths of RC-58 are used
between the two d ipo le­
ty pe e lements. This len gth
was chosen not scienti fica l­
ly, but simply becau se it
was the length req uired to
reach between the two an­
tenn as whe n th ey we re
or iginal ly space d when the
array was cut for 75 meters.
But many exper ts te ll me
that this coax spacing may
have a great dea l to do with
why this antenna perfo rms
so well. I leave it up to you
to decide what will wo rk
best overa ll.

The 1 3 'h -foot offset
dipole centers also may
help to explain a great
num ber of things about this
ante nna, but I'm not sure
just what at th is po int. I
rathe r sus pe ct t ha t you
could experiment with this

Fig. 8. Close-up o f coaxial 'T' int erconnections. Actual
coax length from this point to the dipoles is 32 feet each
way. This section is elevated to a heigh t mid-point be­
tween the heights of the two dipole centers.
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«~'Je\""\® antennas D.

2 Meters .--301

144-174 MHz

FEATURES:
• HA L F W AVE SEL F·

RESONANT DESIGN
that does not require a
gro und image pla ne to
achieve low S.W.R. and
low take-off angle as do
standard 1/4 wave or 5/8
wavelength antennas. It
improves omnl-dtrecuon­
al radiation pattern wi th
lower ta ke-off a ngle.

• Low prof ile appearance.
• Removable wh ip fo r car

wash
• Can also be used on:

Commercia l frequen­
cies
Marine FM Band

• Mou nted high on vehicle
for best range THE NEW AEA MORSEMATIC"!

J7 FANTASTIC FEATURES!

----_._._._-_._---_._._.

Easy installation for most repeaters

Brings you the
breakthroughs!

The a m az i ng AEA MorseMatic. Whether you are a contester ,serious VHF OXer, learning
code fo r the first time, studying for a marine rad io operator's ticket, or simply a CW enthusiast,
you ca n now own the finest elec tro nic Morse keyer ever built and program it to your specific
needs . Count these features!

1. Two custom des igned microcomputer chips. 2. Two wp m to 99 wpm in one
wpm incre ments. 3. Selectable dot and/or dash memory.

4. MorseMatic is a memory keyer. 5.500 Morse character memory [optional
to 2,000 c haracters) 6. Unique "Soft-Partitioninq'?" to elim inate wasted memory
space. 7. Use entire memory for one message or divide memory in up to ten messages. 8.
Message load ing beg ins with first ch aracte r sent. 9. Easy to load memory. Choice of auto­
matic mode for perfect format or real-time mod e for individ ualizing messages. 10. Specia l
ed iting mode for memory load correctio n. 11. Load memory in automatic keyer mode or
semi -automatic "bug" mode [garbage In/ perfection out) . 12.Low power memory hold . 13.
Memory lim it indicator lights when 20 characters are left in memory. Monitor tone changes
when memory overf lows .

14. MorseMatic is a Morse trainer. 15 . Computer generated Morse tra ine r.
Inco rporates ten repeatab le [answers available) and one random starting pos ition . 16. Pro­
g rammable speed-up of code rate from beginning to end of practice session. 17. Select
"s low code" or "fast [Farnsworth) cod e" met hod. 18. Select f ive character code groups or
random group lengths. 19 . Selectable , unselectable, uncommon characters for advanced
radio operator training . 20. Use trainer mode to key tra nsm itter fo r on-air pract ice .

21. MorseMatic is a beacon. 22 . Unique beacon mode for beacons; moon­
bounce, scatter or tropospheric OX sc heduli ng.
23 , Computers set message code speed to fit pro­
g ram med transmitting window.

2 4 . MorseMatic ha s serial number.
25. Automatic ser ial number sequenc ing for sweep­
stakes and other contests . 0 1 - 9999 [eve n beacon
mode). 26 . Ser ial number placement at any po int
within message. 27 . Ser ial number repetition with­
In same message. 28. Easy seria l number repea t
in next message.

29 . Ope rates with all popular padd les­
30. Easy to learn and use keypad control for all fea­
tures. 31 . Plug in IC's . 32. lndepende ntlv select ­
ab le dot and/or das h weighting. 33 . Can be used
to key transmitter fo r tu ning . 34 . Transmitter key­
ing ou tpu t for grid block, cathode or transistor cir­
cuits. 35. Operates off 8 to 16 vails DC. 36. Fully
tested and 96 hour burn-in. 37 . Introductory price
only $199.95.

The MorseMa tic is also available strict ly
as a non -m emory keyer for on ly $79 .95 [ introduc­
to ry price). For you r free MorseMatic booklet ex­
plaining these and more features, or fo r info rmatio n
about or der ing a Mor seMatic , write or ca ll Advanc­
ed Electronic Ap plicat ions , lnc.. P.O. Bo x 2160,
Lynn wood , WA 98 03 6 Pho ne 206/775-7373 .
(Dealer inq uiries invited.) V'3 69

MODELS
FROM

$54.95

TC-2000 Regenc y U1OR
TC -2100 Universal

TC-2200 PC Mt.

2317 Vance Jac kson Rd .San Antonio, TX 78213

(800)531-5405 (512)734·7793 in Texas

SQUELCH TAIL
ELIM INATOR

Better t h a n 6db Sinad Sens.
W ide temperature range.

T one enable-disable.

- --TRlL"'LHIJPPHl - - -

l C I R C U ,T ELECTR ON IC S, IN C .

621 Bishop, Sa lina , KS 6740 1

24 HOUR ORDE R LINE
CAll TOll FREE V' 368

1-800-448-5523 or
Hea r TAil CHO PPE R in Action

Call 913-827-4521

_._._._._._._._._._._.­
•REPEATER I

--TfUL II ILH[]PP~A --!
I•I•I•I•
I

•
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Gilding the Lily
- FT-101 mod for crazed purists

Fig. 1. FT-101 modifi cations.

c hanging sid eba n d s. ( I
know you use the other
side ban d only wh en check­
ing someone's signa l for
suppression of that side­
band, but remember th e ti ­
t le of thi s art icl e.) By shift­
ing the frequenc y of the vfo
up abo ut 3 kH z when
switch ing to LSB, the carr ier
frequency wou ld be un­
changed and retu ning of
t he vfo wouId not be re­
qu ired . Raising th e frequen­
cy of the vfo couId be don e
easily by increasing the bias
vo l tage on the va ricap,
whi ch wou ld decrease its
capacitance and t her eby
rai se the fr equency.

A quick t rip to Radio
Shack netted th e requi red
parts: a small six-volt rel ay,
a SOO-O hm pot, and a co u­
pl e of di od es. Assembli ng
the parts (see schemati c,
Fig . 1) and gl uing the perf­
bo ard to th e top of the vfo
hou sing is the easy part.
Now get another cu p of cof­
fee and start counting pins
on the PC board co nnectors
and switches in th e FT-101 .
Pull the plug before you

..
00

G:\ IN NUMBER ON
CONNEC TOR fOR
P B - 1541

On cl o se exam inati o n,
th e schematic y ielded its
secret - the var icap d iode
in th e vfo, used fo r th e clari­
f ier, cou ld be used to shi ft
t he vfo frequency when

a nd c ake - f ood for
though t , as great decisions
were abo ut to be mad e.

r------- - ------- - - - - - - -
I @ R5 Q. ARI FIE R

I 21 0 CI RCUIT RY
ON PO- . 5 4 ?
VOLT AGE RtGULAT QR

BOARD }

W hil e vi siting K4QG,
t he subj ect of im­

provements to hi s rig came
up (doesn' t it always'). Jim
wanted to be ab le to switc h
side bands on his FT-101
without retuning th e vfo.
While he hunted up the
schematic , WD4JOH (his
XYL, Ruth ) prov ided coffee

P IN I I '
ILSIlI c - - r' I l , I----------- - ---- , 1 II

-r I 1 1

l, 0 201 i I
0 10 1 i 11

II I I
II RYl OO Rl OOb!
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I0200 I
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I
L ___ __________
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'r EXIS TIN G CHA SS IS WIR IN

,J, 85 re;' Rce

John E. Ca rter W B4HLZ
2622 Rolling View Drive
Sm yrna GA 30080
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I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
L _

r - - - - - - - - - --- - --- - - - - - --- --i
IAOOEO TO S~A(MOOEl 010 0 RYl()()
I CO"'''(lfl ENTSL _

188 73 Magazine · Oct ober, 1980



op en the covers!

The rest of th e modif ic a­
t ion reads like an assem bly
manu al, bu t maybe you
won ' t go to sleep. M ost of
the w iring is don e to th e
connec tor for PB-1547, the
vo ltage regu lator board, as
this is w here most of th e
cl arifier c ircu itry is located .
A ll the wi ring is add-in; no
removals. (I t' s easier this
w ay and I'm basically lazy.)
The pins on the co nnector
sta rt numberin g with 1 at
the rear of the transceiv er
and co unt up toward the
fron t.

Poi nt A on th e schemat ic
go es to pin 13 of th e
PB-1547 connector (redl
white wire). Poin t B goes to
pin 11 (ye llow w ire), and
poi nt C goes to pin 1 of t he
M ODE swi tc h (wafer c los­
est to front pan el, greyl
white wi re). If you remove
t h e spe ak e r m ou nting
pl ate, the wire to t he MODE
switch ca n be t hreaded

through th e exist ing cl ips.

Ad just ment is sim p le .
Just turn t he cal ibrator on
and tune for zero beat in
th e USB posit ion (cl arif ier
off), then sw itc h to LSB and
ad just Rl00 fo r zero beat.
That 's it. W ell , almost. Thi s
m od if icat ion c auses t he
cla rif ier contro l zero po int
to be offset abo ut 90 de­
grees w hen on LSB w ith the
clarif ier on . If yo u don't use
the cl ar ifier or if the offset
doesn' t bother you, the rest
of this art icle is just nice to
kn ow. If yo u wa nt to re­
cente r the clarif ie r tuning,
read on.

Anothe r addition (st i ll
th e easy way) wi ll re-cent er
th e cl arif ier co ntrol on LSB.
Th e 200-ser ies parts are
used to change th e vfo off­
set in receive w ith t he
clarifier on and then change
it back w hen the T-R rel ay is
o pera te d . (This probab ly
co u ld be done with solid­
sta te switches if yo u wa nt

to tr y it.)
The perfboard w i ll have

to be expan ded to hold the
additional pa rt s, and t he
w iring goes as fo llows :
po int D to pin 10 of th e
PB-154 7 co nnec to r (bl ue
wi re) and poi nt E to pin 9
(yo u should be able to find
thi s one).

Adj ustment of this part
of the ci rcuit is easy also :
M ODE to LSB, clarifier o ff,
tune in the cali brato r fo r
zero beat. Tu rn the clarif ier
on and set its tun ing cont rol
to 0 offset (center of range).
Adju st R200 for zero beat ,
and you are fi nished. Be
sure to plug th e rig back in
before attempting to make
any ad ju stm ents. (You did
un plug it befo re you sta rt­
ed, di dn' t yo u?)

If yo u have read this f ar,
yo u deserve an explana t io n
of how it wor ks. R5 is part
of a three-legged vo ltage
div ide r, the legs be ing: (1)

VR3, R1 5, D3 (receive fr e­
qu ency with cl arifier on); (2)
VR4, D13 (receive frequ en­
cy w ith clari fier off); and (3)
R14, R13, VR3, D2 (transmit
frequency). By shunti ng R5
with Rl00, the vo ltage at
the juncti on of R5, R14,
VR3, and VR4 is incr eased
in the LSIJ m ode. This in­
crease s the voltage appl ied
to the vari cap in both trans­
mit and receive, providing
the desired vfo fr equency
change. R200 is shunted
across the co m b ination of
R5, Rl00, and VR3 during
rece ive to re-center the
cl arif ier tuni ng range .

No, I don 't know if it w il l
work on you r transce iver if
it' s other th an the H -l0l .
Yes, I w"il l answer your ques­
t ions (if I can), bu t rem em­
ber tha t I don't have a d ia­
gram of yo ur transceiver
and J ca n't eve n guess at
connec t ion points without
one. And , p lease, send an
SASE.•

ANTENNA SYSTEMS/TOWER HARDWARE I
HY-GAIN ANTENNAS
TH5DX New H I. TribandBeam. . • . • . . __ . S209
TH6DXX H I. Triband Beam " . • . . • • . . . • • . S229
TH3MK3 3·EI. Triband Beam . "•.•••••.• . • S119
TH:lJR 3·EI.Triband Beam • .•..•....• . . SI29
TH2MK3 2-E!.Triband Beam _. •. • • . • . . _. . $109
HY-D.UAD 2-E!.Tribandnuad . .... . . .•. . •. S209
402BA H I. 46-mtr Beam $175
205BA 5-EI. 2Q.mtr ··LongJohn" $229
155BA 5-EI. 15-mtr " LongJohn" $145
105BA 5-EI. 10-mtr. " Long John" . •.. . ... $ 94
204BA 4·EI.20-mlr Beam $115
20JBA 3-EI.20·mtr Beam.• . . . . . . . . ... . $ 99
153BA J.EI. lS-mtr Beam $ 64
l 03BA J-.EI. IO·mtr Beam . _• . .•• •..•. _. $ 54
DBI015A J.EI.10!15mtr Beam. . • • . . . • • .. . $129
64B 4-EI.6-mtr Beam. . .. • . . • • • • . . . . $ 42
64i B 6-EI. 6·mtr Beam $ 89
18HT Hy·Towet' 86-10 mtr Vert ..••... • . $279
18AVTi\'V B BIUO mtr Trap Vert. . . . . . • . • . .. . S B5
214 14-EI.2-mlr Beam. .. .•.•..... . . S 29
2Bon SD!40 mtr, Trap Dipole • . .•.•.... S 49
5Bn 8lHO mn. l rap Dipole S S9
BN86 8lJ.l0mtr. KWBialan • . • . . • . • . . . • $ 14

OTHER HV·GAIN MODELSINSTOCK - CALl!

HUSTLER
4BTV 40·tO mtr Vert $ 79
5BTV 80·tO mtr Vert.. $ 99
HF Mobile Resonators Standard (400W) Super (2KW)
10 &15-mtrs . ... . . • . . . . . $10 ..• .... . . ... $15
lOm trs . • • • . • . . . . . . S12 .. .•. • • •. ... $18
40 mtrs S15 ... . • . •.. . .. $21
75 mtrs •. . • • . . . . . . . $17 .. • . . . • . . . . . $32

Bumper mounts, spriOl)S. folding marts. Supergain 2·mtr
Mobile ColineII' Antemus in Stock - Call!

CUSHCRA FT ANTENNAS
AJ NewHI. l ribander. . • . .. . •. . . . . S175
ATBJ4 4-E1. Tribinder __ $219
AlVJ 2Q.10mtr. Vert.....• . .. . .• .... S J9
ATV4 4G-l0 mtr Vert. S 85
ATVS BlJ. l0 mtr. Vert...... . . . . • •..•. S 90
20·JCO J·EI. 20 mtr ·'Skywalket'·' ....•. . . . $165
20-4CO 4-EI. 20 mtr "Skywalker" $2J9
15-JCO J-E1. 15 mtr ·'Skywalker"' S B2
15-4CO 4·Et. 15 mtr "Skywalker" $ 98
10·JCo J· EL10 mtr "Skywalker" S 59
10·4CO 4-Et 10 mtr "Skywalker" $ 15
A50·5 5-EI.6 mtr Beam. . . . . . . . . $ 59
617-68 6·E1. 6 mtr " Boomer" . . . . . . . . .. $169
J2·19 19·E1. 2 mtr "Boomer.._. . . ... • . • . S 75
2148 14-E1. 2 mtr "gcemer ". . .. . . . •••. S 59
214FB 14-EI.2 mtr FM" Boomer" . . • . • . • • S 59
228FB 2IHI.2mhFM'PoWet' Pack' . •.•• . . $188
220S 17-EI. 220 MHz 'Boomer"... .. • . • • S 69
Al47·11 11·E1. 2 mlr Beilm... . . . . . ...•.. $ 34
A14J.22 22-E1. 2 mtr "POwel Pack· . . ..•.• .• S 98
ARX2 2 mtr " Ringo Ranget''' . . .. .. .. • . . S 34
ARX450 450 MHz " Ringo Ranger'·.. . .• .•.. $ Jo
A147·2ol 2 mtrVert.&Horz. Beam . . • .. . • . . S 59
A144- IOT 1(1.£Il mtr ·'Oscar" Ant. •• • .. . . . . S J7
A144·20T 2D-E1. 2 mtr "OWII" Ant S 5J
A4J&24T Newl4-EI. ·'Osu r" Ant. . . . .... •. $ 49
AT-4B New145!435 MHz " Oscar"'Ant.. . . • • S 99
A14T-MB Dual'Oscar' Ant mountingboom . . .. $ 20

KLM
KT34A 4·EI.Triband Beam SJt 9
KT34XA New6·EITriband Beam $479
7.2·1 4lJ..mtr Rotatable Dipole.. . . . . . . • . $139
144148ULB1J-.EI. 2 mtr Long Boomer . .. . • .. . . $ 79
4J2-16l B 1!t-EI.4J2 MHz Long Boomer. . • . . . . S 69
144156-16C I!t-EI. 2 mtr 'Oscar' Ant. •. • • . •. . . . S 89
42B45l).18C lB·EI.435 MHz'Oscar' 'Int .• • • . . • • S 49

Power Dividers. Circularity SWitchtfs. and
other popular Kl MAntennasin stock -Call!

TEXAS TOWERS
'" DIVISIO N O F TEXAS COMM UN lCATIO NSPROO UCTS

Serving you from OUT Nnv Loct1 tio,, 1
1108Summ;tA~e ., SYjte4 .... 74

Plano , Ten s 750 74
Mon.·Fri. 9 a.m. - 6 p.m. Silt. 9 a.m. - 1 p.m.

TEL EPHONE: (214 ) 423-2376
PR ICI:$ $ U8JECT TO C H",NQI: WIT HO UT N O T'C !!

ROHN TOWERS
20G$29.50 256 $38.50 456 $83.60
HOBX 40 Free-sun ding40' (18 sq. It) $249
HoBX48 Free-standing48' (18 sq ttl SJD5
HBX·56 Free-standing 56· (to sq ttl SJJ5
FK2S48 48' 256 FoldoYef Tower..•... . .. . $659
FK2558 58' 256 FoldoYer Towe,.•... • . . . . S7J9
FK2568 68' 25G Foldove, Tower S199
FK4548 48' 45G Pnldover Tower. $929
FK4558 58'45G FoldoverTower. . . • • . . . . $1029
FK4568 68'456 Foldover lower ... •. .. .. $11t9
(Freight paidon all telduver tewers. P,ices 10%higher
west of Rocky Mountain states).

HY·GAIN, TRISTAO·PRATI AND TELETOWER
CRANK ·UP TOWERS
Call for our competitive quote - Shipped factory direct
to saveon freight.

73 Magazine. October, 1980 189



Mike Mods for the KDK-2016A
- improved scanning

GREE N

save you from having to
take your eyes off the road,
with con sequen t fender­
repair and dent ist bill s.
, The idea is to open the

wire from P-12 and the m id­
d le pi n on t he scanner
sw itch. This is done w it h a
pus h/o n a nd pu sh/of f
sw itch located on t he mi­
c ro p hone. (Cau t io n: The
modi f ica t ion show n here is
onl y for th e CES-230A mi­
cro p h o n e , ca l le d the
FMMC-l , when o rdere d
w ith the KD K. Thi s m ike
calls fo r + 12 V de to be ap­
pl ied to one of t he mi cro­
ph on e pins.) I have shown in
Fig. 4 how a standard KDK
mike is connected . I also
caut ion you to remember
Mu rphy when dril l ing the
f ront pane l!

See Figs. 1, 2, and 3 for
the w ir ing of the CES-230A
and t he mat in g of t he
6-conductor mike co rd .

is unlikely that you wil l eve r
mi ss a cal l.

The only area that I felt
needed im provement wa s
th e l o c a t i o n of th e
scanner's Close-Ho ld-O pen
sw itc h. Located on the fron t
pa nel , upper-le ft co rn er,
th ird f rom the left, thi s
sw itc h co nt ro ls the scanner
functi on s. The Clo se posi­
ti on locks the scann er on a
frequency that is occupied.
The Hol d po sition holds
th at f req uency so that yo u
can QSO on it. The Open
positi on locks on a vacant
frequency .

Th e l oca ti on o f t h is
switc h next to the Tone/PL
and RF ATT switch was
suc h th at w hen t ry ing to put
th e sca nner in Hol d I wou ld
accidenta lly bump th e PL
to the OFF posit ion, maki ng
it im possibl e to bring up th e
repeater. If nothing else,
th is m odification m igh t

•,

_ NE W SW I TCH

RAD IO SHACK
• 2 1!) - 1 ~5 3

' [ ~ LO..

'"
8 l AC K

For t he pri ce, the KDK­
2016A is one of the

finest two-meter rigs on the
ma rket today. I f ind it very
easy to op erate, and w ith
t he 4-chann el , program­
mabl e mem ory scanner, it

SOL DER BliCK VIE W
N EW M/ C.

CON NEC TOR
OI N T 't'PE

wH ITE

BLACK $ "'[1,. 0

CUT POS T

Robert f . East WB9WNU
7057 West Red Apple Dri ve
M ichigan Cit y IN 46360

Fig. 1. Microphone w iring arrangement (CES-230A micro­
ph on e onl y).

Fig. 2. Back view of new chassis socket {Radi o Shack #274­
1005).

""

BRO....

CHA SSIS GRO UND

'--- - -9ROWN "" IR E REMOVED FI\OIll poll.
BE T WE EN 1C -9 AN D tc - rc ON R EA R
OF CIRCUIT BOARD

'--- - - - - - AOO NE W WIRE
SOL OE R TO P - 12

"c r s
"'I c C
e , •" , ,

VOL : "' O OE : "'E '" : MM I ; UP 5 : WRITE I 'lI T : "'I C
I It: I I I

Fig. 3. Fron t view o f KDK-2016A.

AtOGlE

OF "' Ie
$OCI<"ET
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""

"""I TE

PH-{

S TAN DA RD KDK M ICR OPHON E
6 CDND. CORD

____ HOO t<- UP

r.lIC PUJ G
D.'l T YPE

T
NEW SCAN
HOl..O SW ITCH

BACK VIE W WIR IN G
D IN TY PE CHA SSI S J ACK

STANDARD M I C

AVOID

lIftOW ~ ""' liE

81lO'IlHI'Il 'l ITE

WIRE DISCONNECTED FROM P-I2
,~,

ADO THIS WIRE. SOLDER TO P- l2

TIM TRAC
By Comus

the microcompu ter-cont rolled
appointment clock

Fig. 4. Standard m ike wiring arrangement. .

EFFICIE NT. REMARKABLE,

• Sleek modern sty li ng to complement any
home or office d eco r .

• Tells the t ime.
• Tells th e date and yea r.
e Gp -tlrner to 60 minutes. 59 seco nds with

pa use.
• Alarm to rin g a t the same time everyday,
• Dail y a ppo intmen t sets appointments fo r the

next 23 hours. 59 minutes .
• Future ap pointments up to one yea r.
• Dim m er swit ch for d is play.
• Memory will hold up to 30 appointments .
e Llthlum power cell to retain me mory dur ing

po we r ou tage.
• Appointments en te red out of chronologic al

order will be s to red in ch ro no log ica l orde r.
• Colo n fla shes on ce ea ch s econd.
e A .M./P.M. in dic at o r .
• Plugs into any wa ll ou tlet .
• Easy to read vacuum fluoresce nt display.
• Extre mely a ccurate quartz crysta l clock.

NEW
First Time Offer

- NOT A KIT-

Limited Offer by

H AL-TRONIX
only $49.95
plus $2.00

Shipping & handling charge

- - -FEATURES:---

the back of the rig and the
mi ke can be left in the front
jack.

I hope this art icle wi ll
help those of yo u w ho l ike
to keep your eyes on the
road . For you w ho have to
look down at yo ur rig to see
wh at sw itc h to throw, I
w ou ld suggest t hat you
make fr iend s w ith someone
in the auto repair business.

If you happen to be in the
M ichigan City area, please
give me a shout on t he
.37/.97 m ach ine, or 14.090
RTTY. 73 and good lu ck.•

I ••

{t - __d~~
, · @~ 4'/.? .

" :/..
, ,
- "._-'-

Parts are from Radio Shack
and are standard D IN type.
Cost of t he mod if icat ion
was on the order of $5.00,
and it took me about 2
hours.

If you are a 2-me ter RTTY
fa n, th is is the rig for yo u.
There is a DIN receptacl e
mounted on th e back of the
radi o that is made for hook­
ing up the rig to a TU. With
this hook ed to the TU-170, I
can sti l l operate on phone.
There is no need to unh ook
the TU connect ions, as key­
ing and aud io are fed in to

.....-.._S-I••[M!JS-I.
*$2490 0

IN STOC K NOW

INTRO OUCTORY
OFFER

PLACE OUANTITY
OROERSNOW,

SAVE !
" Less Boards and Fans, Assembled Add $45.00,

6 Slots Populated with Connectors

ALL NEC ESSARY
COMPLETE S-100 SYSTEM POWER SUPPLIES 'nmetrec so ld and dis tr ib u ted by HAL·TRO N IX. Dea le r s welcome.

~ 3'HAL-TRONIX
P.O. Box 1101

Southqnte, MI 46 195

OP.DEP. ~ OVER~20 .00 Wil l BE SHIPPED POSTP..... ID EXCEPT
ON ITEMS WHERE .....DDITIONAl CHARGESARE REQUESTED.
ON ORDERSLESSTH.....N $20.00 PLEASE INClUDE.....DDITION·
AL sr .so FOR H.....NDlING AND MAILING CHARGES.

Sen d 15¢ stom p o r S.A. S.E. for informa t ion and f lye r on o ther
HA L-TROl'olIX products. To order by phone: 1-313-285-1762 .

SHIPPING

INFORMATlON,

"220VACor 11 0VAC
50 or 60 Cycle Operation

" Low Voltage Tap

*Nylon Card Guides

"Connectors Supplied
for up to 4 Drives

"Ilptiunal Fans Mount
Neatly on One Side

DE LTA PRODUCTS ..... 357
15392 Assembly L ane, Hu ntington Beach, CA 9264 9

1714 1898-1492

*12 Slot Motherboard
Fully Terminated

"30A of +8V
6A of± 16V

" Ilisc Power Supply
6A 01+24V
5A 01+5V
l Aol -5V

*AIlSteel Frame
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Clock Blocks
a compendium of TTL and CMOS oscillators

waves head for the nearest
555 IC But t he 555 ou tput is
not a lways TTL-compatible
an d th at can cause prob­
lem s. TTL dev ices wa nt to
see o nly ot her TTL dev ices
at' their inputs , so the non­
TTL'out put of the 555 may
be incorrect (espec ia lly if
V+ is grea ter th an +5 V
del ).

. We can use either spe­
cialized TTL chips o r or­
d ina ry TTL logic dev ices.
The mo st common conf igu ­
ration is to use an inverter
or a NAND (or NO R) gate
connec ted as an inverter.
Fig. 1 shows one popul ar
for m of TTL crysta l osc illa­
tor consisting of two invert­
ers. Keep in mind that a
7400 NAND ga te co nnected
wit h both inp u ts ti e d
together will op erate as an
inverter, and , in fact , is the
most com mon ly seen Ie in
this type of c ircu it. Resis­
tors R1 and R2 bias the in­
verters, while capacitor C1
provides dc isolation be­
tween the two stages . In
this case, we do not want
direct-coup led connection.
Th e resonant freq uency is
se t by crysta l Y1.

This circuit wi ll work in
th e range of 100 kHz to 3
MHz , a lthough it is know n
to be a litt le balky (i.e.,
cr itica l s t a rt ing) a t the
lowe r end of this ran ge.

Alot of d igit al circu its
require a c lock , which

is a square-wa ve oscilla tor
run ning at some frequ ency.
Some circu its mi ght requ ire
only an RC square-wave OS~

cillator of almost any out­
put amplitude grea te r than
a few vo lts. Other c ircui ts
require a more prec isely
co ntro lled crysta l-oscillat or
circuit (most UA RTs require
a crysta l clock). In othe r
ca ses, the output of t he os­
c illa to r will have to be
e it he r TTL- or CMOS-com­
pa tible.

If yo u buy some typ e of
d igita l kit o r bu ild a pro ject
f rom this magazin e, then
the clock osc illator c ircu it
will be designed for you.
But what do you do if you
wa nt to design or bu ild your
own digita l circuit and a
clock is needed? Say yo u
wa nt to inter face a tele­
ty pew riter prin ter with yo ur
microcom pute r and fin d
that the UART you want to
use needs a precisely con­
trolled clock at a ce rta in
freque ncy . The circuits dis­
cussed below should help
you o ut; th ey co nsist of
both os c illa tor c ircuits and
dividers.

TTL Clock Circuits

Many ho bbyists who are
confronted wit h the need
fo r an oscilla tor c irc uit
w hich gen e rat es square

CHIP

'"'
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Fig. 1.
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Fig. 4(a).

Fig. 4(b).

Fig. 3(c).

"

B
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Fig. 3(d)

the vo ltage on pin 2 is + 5
vo lts de. At lower vo ltages
(down to + 2.5 vo lts de), the
freq uen cy will be lower ­
th is is a ge ne ra l rule of
t humb. Addit iona l fo rmulas
for d ifferent o perating con­
ditions are given in the
Motorola data shee t fo r th e
device.

We also can crys ta l-con­
tro l the MC4024, but the
frequency range is narrow­
er. The freq uen cy of t he
crysta l must be betwee n 1
MHz and 25 MHz. In prac­
tice , if the frequency is less
tha n 2 MHz it is best to
paralle l a sma ll capacito r
wit h the crysta l. Many crys­
ta ls fa il to osc illate in t he
1-2-MHz range, bu t the re is
litt le t rou ble at higher fre­
quencies. All we do to
crysta l-co ntro l th e osci lla­
tor is to replace the capaci­
tor with a crysta l. If t he ad ­
justable circu it of Fig. 3(b) is
used , it will be pos sib le to
pu ll the freq uency of t he
c rysta l just a litt le b it,
eno ugh to "ne t" it o n the
correct frequency with po­
tent iometer R1.

I'-- --- OUTPUT

configurat ion for using a
single capacitor to control
the frequency of o ne of the
oscillators. In thisci rcuit we
are using oscillato r A, but
the same circuit is also used
for osc illator B; on ly the
pinou ts are changed.

This circuit will operate
over the range of 1 Hz to 25
MHz, with some uni ts ca pa­
ble o f o perat io n to 30
MHz. The vo lta ge divide r
co nsisting of R1 and R2 sets
the contro l vo ltage at pin 2
of the MC4024 and that a l­
lows cont rol of t he output
frequency. Control is possi­
ble ove r a 3.5:1 ran ge . In
some cases, simplicity tells
us simpl y to de lete R1 /R2
and con nec t p in 2 direct ly
to V+ .

We ca n o bta in o nly a
rou gh for mula for dete r­
min ing the operat ing fre­
quency of this circuit. In
general, we can cla im that
the o pe rati ng frequ ency
will be (a pp rox ima te ly):
F= 3OO/C1, whe re F is the
frequency in megahert z and
C1 is in picofarad s. This for­
mu la is va lid on ly when

, , ,

Fig. 3(b)

a z
6.81(

""

'"I- --"j!<l MC 4024

-v. ~ VDC

t imes . They may fa il to
start or may quit at an inop­
portu ne time. Wh en I first
bought my microcomputer,
the darn thing wo uld not
ope rate and t he trou ble was
traced to a flaky clock-os­
cillato r circui t. It seems
t hat ce rta in brands of 7400s
would not operate unless a
220-pF capac ito r was added
to increa se t he feedback .
Prob lems like th a t I don't
need. Because of these ex­
periences, 1 prefer to use a
nice litt le Motoro la chip as
an osc illato r. This IC is th e
MC4024 osc illa tor IC J !,ot
to be co nfused wit h t he
CMOS 4024 device !). It is
readily available from mo st
of the ma il-order hob byist
electronics suppliers.

Fig . 3( a ) show s t he
MC4024 pino uts a nd a
block diagram of the inter­
nal c ircuitry. Note that the
two os cillators , lab e led A
and B, are indepen dent of
each other in seve ral ways.
The re are ov e ra ll chi p
ground and chip V + ter­
minals, as we ll as separate
V + for osc illator A and
os c il la tor B. Also, th e
grounds for the respect ive
oscilla tors are separate.

In o rder to make one of
these osci llato rs operate ,
we mu st gro und both the
chip groun d te rmina l (p in 7)
and the gro und fo r the par­
ticu lar osc illator that we
wan t to use (pins 5 o r 9, for
A or B, respectively). Simi­
la rly, we need to ap p ly + 5
vo lts dc to bot h t he chip
V+ te rmina l (pin 14) and
t he pa rt ic u la r osci llator
V + te rmina l (pins 1 or 13,
fo r A or B, respectively). Fig.
3(b) shows t he st an dard

Somet ime s we mu st juggle
the ICs and crysta ls used
when these low frequencies
are desired . While it is we ll
known that c rysta ls va ry
fro m one unit to another,
most peop le are not aware
t ha t " standard" TTL de­
vices also vary from one to
another, es pe cia lly those
f ro m different manufac­
turers.

It is common pract ice in
a ll c rystal oscillator s to pro­
vide an o utput buffe r stage.
This is do ne to prevent
loading of the osc illator by
changes in t he exte rna l load
circuit. To overcome this
probl em, we provide an­
othe r inverter at the ou tpu t
of the osc illat or. This is
such a good practice t hat it
is recomme nd ed fo r a ll
clock osc illato rs.

The crysta l is shown here
in the feedback pat h be­
tween the o utp ut and t he
input . W e must acc ept
whatever freq uency t he
crysta l chooses to prod uce
unless we connect a sma ll
(15-30-pF) trimmer ca paci­
tor in series with the crysta l.
We will then be abl e to
make sma ll ad just me nts in
the osc illator frequen cy.

Anoth e r a pp roa c h to
build ing TTL clock osc illa­
to rs fro m o rdin a ry TTL
gates or inverters is shown
in Fig. 2. This circuit is
slight ly diff erent from the
version shown in Fig. 1 , but
it is esse nt ia lly the sa me
idea. This particular circuit
places the crystal in series
between t he two gates . This
is not too d iffe rent fro m the
ot he r example; the impo r­
ta nt thin g is t hat the crystal
is in a series loop with the
two stages. The 11Q-pF ca­
pacitor provides control of
t he o pe rat ing freq ue ncy .
Note the dou ble buffe ring
used . This is ea sy to imple­
me nt because a 7400 TTL
NAND ga te IC has fo ur in­
dependen t NAND gates in­
side.

I am not te rribly fo nd of
TTL inve rte r/gate clock os­
c illato r c ircuits. All of th em
can be a littl e sticky som e-
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Fig. 6.
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re co mmended by at least
one major CMOS man ufac­
tu rer as t he circuit of
c ho ice. Feedback a nd slight
fr equ ency va riat ions are
possible using trimmer C2.

CMOS is a slow, or low­
frequency, if you prefer,
logic fam ily. It will no t op­
erate at the frequencie s
that TTL will handle easily.
But, o n the othe r hand, it
does ope rate nice ly at
under 100 kHz !

Divide rs

We do n't a lways have an
oscilla tor operating on ex­
ac t ly the freq uency t ha t we
need . A lt e rnat ive ly , we
might need several frequen­
cieswhi ch are harmonicall y
rel ated . An example is the
c rysta l ca librato r use d by
a mate urs, CBer s, and SWLs
to spot the correct frequ en­
cy a n a communications re­
ce ive r d ial. To provi de
these, it is common prac­
tice to o pe rate the osci lla­
tor at some higher frequen­
cy (e .g., 1 MHz in t he exa m­
p le of the c rystal ca librator)
a nd t he n d ivide down. The
TTL7490 device is a nice ex­
a mp le of a d ivide- by-l0 Ie.
Its output freq ue ncy is 1/10
t he inpu t frequen cy. A cas­
ca de cha in of 7490s w ill
provide a ll of the nee ded
output frequencies down to
a ny poi nt that yo u re quire.

If division ratios other
than 10 a re needed , then
othe r ICs a re av a ila ble . In
TTL, the re a re d ivide-bv-B
a nd -16 devices tha t cos t
peanuts. There also are
severa l exa m ples in CMOS,
includ ing one binary coun­
te r (C04024) and a reall y
b ig d ivider (4020). If yo u
reall y wa nt to get slick,
the n try one of the highe r­
cost (and often har de r to
obta in) divide-b y-N coun­
ters . These will divide by
a ny ratio up to 2S6 or 1024.
The exact d ivision rat io is
se t by a pplyi ng a n N-b it
binary wo rd to the program­
m ing in puts. T hese are
us ua lly ca lled p ro gra m­
mabl e d ivide-by-N coun­
te rs.•

CMOS Circuits

Those who fan cy CMO S
d igita l ICs ca n make osc illa­
tor circuits fro m ordinary
gates as we ll. Also, they
ma y se lect spec ialized IC
devices from several ma nu­
facturers.

Fig. 4(a) shows a n RC
CMOS osc illator which uses
a pair of NAND ga tes, o r in­
verters, as the active ele­
ments. The operat ing fre­
q ue ncy is give n roughly by
F= l /l .4RC, whe re F is the
frequency in Hertz, R is the
resist an ce of R2 (in O hms),
and C is the capacita nce of
Cl in farad s. Resistor Rl is
used to limit the current
and is given a value of
Rl = (Vd d - Vss) /0 .005. If
Vdd , the posit ive supply
vo ltage, is +S vo lts dc and
Vss is zero (i.e., grounded).
then Rl will have a va lue of
1000 O hm s.

A rel ated c ircuit , shown
in Fig. 4(b). allows us to turn
th e osc illator o n a nd off
with a n external logic level.
This is very handy in many
digital circuit a pp lications,
We do t his ne at tr ic k by re­
placing one of the ga tes
with a NO R ga te. O ne input
is used in a manner similar
to t ha t of Fig. 4(a), but t he
othe r inpu t is used to ga te
t he osci llator o n a nd off . A
high a pplied to this term i­
na l turns off the osc illator ,
while a low turns it o n.

Fig. 5 shows a variat ion
on the circui t which ma kes
it a Iittl e mo re free of fre­
quency changes due to vari­
at ions in power-supply vo lt­
ages. No t all CMOS dev ices
a re used in a we ll-regu lated
power-supply environ me nt,
so this c irc uit may be
necessary.

A CMOS crys ta l osc illa­
tor is show n in Fig. 6. This
circuit uses the common
C04001 device as t he ac­
tive element- but not ice
the feedback network. It is
a pi-network consisting of a
c rysta l (Yl) a nd two ca pac i­
tors, Cl a nd C2. This is
rela t ively stand a rd p rac t ice
in CMOS circuits and is

.... 359

CMOS
l"lVERTER

vo ltage to pin 2. In the case
of a sweep generator, we
wo uld re place Rl a nd R2 of
Fig. 3(b) with a sawtooth
vo ltage. Just co nnect pin 2
to a low-impedance output
vo lt age source - see Fig.
3(d)

Fig. 5.
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The MC4024 device ca n
be used also, in either
crystal or capac ito r ver­
sions, as a vo ltage-co n­
t rolled os c illator. In fact, it
is as a vco that the device
re ally ea rns its kee p. We
need o nly apply a co ntro l
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Kantronics Mini·Reader™
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DATA SERVICECOMPANY
3110 Evelyn Street """346
Roseville, MN 55113
612-636-9469

Your source of supplies for the fastest growin g field
of communic ations. Here is a low cost entry into the
fascinating area of micro wave tech nology. We offer
a complete line of antennas , receive rs, pre-am ps.
power supplies, etc Call -or write for details
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• Automat ic
tracking

' Mor se-code speed display
· Tuningeye
' Full -yea r limit ed w arranty
' Demodula t or out put
' Internal 200 Hz bandwidth

filter
' All letters, numbers and

punctuatio n with special
ch aracters f or Morse,
RTTY and ASCII

'15-day t rial per iod (if pur ­
chased from fact ory)

' self- test mode

At last, you can have t he code- But t he Min i-Reader mea-
reading fun cti ons fo r Morse, sures only 5.74" by 3.5" by 1"
RTIY and ASCII combined in a and runson 12 volts! It s calculat­
miniat ure package price at ju st or size still leaves room for a 10­
over $300. The kantrontcs Mini- characte r, vacuum-tube f loures­
Reader has all t he fun cti ons Of cent display.
its larger counte rpart, th e Field compa re t he f eatures and
Day 2, includin g code-speed price of t he Mini-Reader t o any
display, auto matic Morse speed similar device, and you'll find
tra cking , demo dulator out put , what a breakthrough in code- I
a t unin g eye, code-editing pro- reading it is! I
grams and a 24-hou r clock.

Both have full featureS!;
See them at your Kantronics dealer. I
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' Morse copying abilit y
' 3 to 80 WPMMorse range
' Computer programs for im-

proving SlOPPY Morse
' Radi ot ele t ype copying ab il ­

ity
'60, 67, 75 and 100 WPM

Baudot
'ASCII copying ability
' 110 and 300 WPM baud (300

baud readable on ly at
op erator typing speed)

'Copies any shift of RTTY or
ASCII

' 24-hour clock
'Entire unit in single package
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Build a Better Battery Tester
- test 'em under load

Fig. 2_ Plain no. 6-32 hard­
ware is used to fo rm the
necessar y insulated test
pro ds.

A good examp le of thi s
happened w hen w e were
using a portable WWV
receive r powered by a
re gu lar 9-vo lt t ra ns isto r
rad io battery. The receiver
exhib ited low se nsit ivity.
The batter y was hast ily
checked (using the YOM
method) , and then a great
de al of time wa s spent
checking the rest of the cir­
cuit trying to find a fault.
As it t urne d o ut, t he bat­
te ry was at fau lt. It wo uld
measure 9 vo lts using a
YOM , but o nly around 5
vo lts whe n checked unde r
a simulate d load. A similar
situa t io n develo ped when
a battery-powe red e lec­
tro nic keye r sta rted to per­
fo rm errati cally.

As the n u m b e r of
battery-powered pieces of
eq u ipm ent o r acc esso ry
items grows in a shac k, it
pa ys, t he re fo re , to get

O hms, so that even a frac­
tion of a vo lt will ca use
fu ll-scale deflect ion .
' The c ircuit o f the teste r

is show n in Fig. 1. The
l s-0hm resisto r provides
abo ut a 100-mill iamper e
load to a 1.s-vol t type ba t­
te ry, and the 180-0hm re­
sist o r provides about a
50-milliampe re load to a
9-vo lt batte ry. The two Sk
variab le resisto rs are used
to se t t he full-sca le deflec­
t io n on the meter, usin g a
known vo ltage so urce. For
test ing 1.s -vo lt batte ries,
the fu ll-sca le deflec t ion is
se t for 2 vo lts, and fo r test­
ing 9-vo lt batte ries , t he
fu ll-sca le deflec t io n is se t
fo r 10 vo lts . These we re
just co nvenient full-sca le
deflection va lues co ns ide r­
ing the sca le on th e Ovl mil­
l iampere meter used . O ne
could just as we ll set the
deflec tio n using batteries
kno wn to be good a nd le t it
go a t that.

The test po ints for the
batte ry are not complicat­
ed . They are made by sim­
ply using no. 6 hard ware .
The ~ "- lo ng screw s are
filed to have a po inted end,
and then they are mounted
o n the chassis using su it­
able fibe r was he rs to pro­
vide insulation . The details

awa y fr om the s im p le
YOM method of check ing
batter ies. This is true, of
course , rega rdl ess of the
ty pe of ba tte ry be ing used
- c a rbo n/z inc, a lka line ,
ni cad, o r w hat ever.

There are ma ny battery
te sters ava i lable, and some
are not expe nsive. There is
ve ry littl e to the circuitry
of any batte ry tester fo r
sma ll ce lls, howeve r, and
o ne usually can bu ild a
tester fro m pa rts on hand .
This batte ry tester was
mad e up just to test 9-vo lt
batter ies a nd AA/C/D-type
cell s. The heart of the
tester is a n o ld-fashioned
0- 1 m i lli ampe re m ete r
rescued from a jun k box.

Ma ny ot he r fo rms of
su rpl us m ete rs m ay be
used, incl uding so me of
t he inex pe ns ive t u n ing­
types se lling fo r a do lla r o r
two. About the on ly re­
q ui rement is that th e meter
have so me co mbinati o n of
cu rre nt defl ect ion require­
men t and co il resist an ce so
tha t it will ind ica te low
vo ltages . This is easily me t
by many inexpen sive me­
ters w hich ha ve curre nt re­
q u irements below 1 mil­
li am per e and co i l re sis­
ta nces of a few hundred

FIllE R
, ""'-"'"
I~ATOR

II'-'T -

FLAT FISER _ _
WASHER

Often o ne can get away
with this procedure, and
things will wo rk fin e if the
batte ries tested are fresh .
There are ma ny situa t io ns
where this procedu re will
not wo rk, however , and the
few seconds saved by not
testing a batte ry prop e rly
will end up cost ing hours
trying to understand why
so m e c i rc ui t d o e s not
o perate properly.

1- IIl V
C[ U S

Fig. 1. Circu itry of the bat­
tery tester. It is designed for
9- v o lt b att e ri e s an d
AAlCID-type ce lls only.

Eve ryo ne know s tha t
batte rie s sh o u ld be

tested while loaded . O r
does everyone know thi s?
M an y amateurs test bat­
teries simply by grabbing a
YOM a nd c he cking the
vol ta ge across the batte ry
te rminals.

"T'TEST 160
I'Oln s
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are shown in Fig. 2. The test
points for 9-vo lt batteri es
are spaced V2" apart.
There is o nly one test point
for 1 'II -vo l t batter ies, w it h
co nnection to the posit ive
term inal of the batte ry be­
ing made w it h a test lead.
This arrangement has prov­
en to be very hand y in test­
ing batteries, asopposed to
using battery ho ld ers.

O ne could, of co urse,
build a more elaborate bat ­
tery tester by expa nsion of

H. H. Beebe W9 RY
20035 Burr Oak Lane
Mo kena IL 60448

th e idea shown. O ne also
mi ght wi sh to make provi ­
sions for testin g each type
of ba ttery under d ifferent
types of load co nd it ions
whi ch approach t he load
pla ced on a battery in ac­
tual serv ice. Obviously,
some batteries which are
approacbing th e end of
th eir li ves if full y loaded
can st i l l be usefu l for an ex­
tend ed tim e if only l ightly
loaded.

There is a prob lem, how-

ever , in approaching a
more sop hist icated meth­
od of check ing batteri es:
obtaining accurate data on
a battery' s rated capaci ­
ty . N icads in t he AA size
usuall y have a 10-hou r
d isch arge rate o f 45/50 mA.
The discharge rate is 190
mA for C cel ls, and 400 mA
for D ce lls . For these ty pes
of batteri es, or for other
type s w here some data is
known , one can tai lor the
test load used to corre-

spond to the performance
the battery shou ld del iver.

For t he gard en-vari ety
forms and brands of bat­
teries, howe ver, the loading
used in the battery tester as
presented has w orked very
well.

A f inal note: Wh en test­
ing batteries, ho ld th e bat­
tery on the tester for a few
seconds. The t rue sta te of
some batteries w ill not be
revealed if t hey are lo aded
fo r on ly an instant. .

Getting the 58-220 to Idle
- a final-saving mod for Heath's popular linear

5evera l art icl es have
been wr itten concern­

ing modif ications to the
Heat h 56-22 0 l inear am­
pli fi er which w ill prevent
current surges in the fi la­
ment of t he 3-500l tu bes.
The surges can lead to
gr id/fi lame nt sho rts and
ul timate tub e dest ruction .

Thi s modificat ion , whil e
not el iminat ing the current
surges, doe s much to cut
down on t he number of
times that the amplifier is
turned on and off and ul t i­
matel y lessens t he chance
of tube destru ct io n.

In check ing over t he
spec ifica tio ns for the new
Dr ake L7 li nea r amp l if ier, I
noti ced that a new feature
had been incorporated t hat
wou ld allow you to have
th e L7 o n, but in a sta ndby
conditi on . A qu ick che ck
of t he 56-220 diagram

showed t hat rel ay RL-1 is
made operati ve by br ing­
ing te rm ina l #10 to ground
via the RCA connector on
the rear apron o f the ampl i­
f ier. M y Drake T-4XC. as
wel l as any modern trans­
mitt er or t ransceiv er, has a
termi nal pr ovi ded whic h
w ill gro und the rel ay and
make t he amplifier opera­
t ive .

The tri ck , t hen, is to
open t he l ine fr om t he
transm itter to the linear
and pu t in a sw itc h so that
you can contro l w hat the
56-220 wi ll do . W here to
put t he sw itc h seemed to
be th e big qu esti on . A goo d
" no-ho les" locat ion tu rned
ou t to be at the sensitiv ity
contro l on th e f ro nt panel.
Th e or igin al co ntro l is
rep laced with o ne w it h a
sw itch. A push-pu ll sw itch
wou ld be ideal since you
would not d isturb th e set-

ting of the sensitivi ty when
using t he sw itch. Not being
abl e to locate a push-pu ll
at the local pa rt s supp ly
house (an ongoing pro b­
lem), a regul ar sw itch wa s
used.

The old co nt ro l, R26, is
removed f ro m t he front
panel and th e rep lacement
is install ed in its p lace . The
wi res are then connected
as in the original install a­
tion . The blue wi re co ming
from the RCA connector on
the rear apro n, mark ed
" relay" and lead in g to te r­
m inal #10 of t he rela y, is
removed. A new wire is run
f rom t he RCA co nnector to
one of the term inals of t he
sw i tc h on the f ro nt panel.
A second wire is run from
the other term inal of th e
switch to term inal #10 of
th e relay. That' s it !

Ta op erate t he 56-220,
turn on th e ac powe r

sw itch and then t he switch
on the sensit ivity control.
Your ampl if ier w i ll t hen
run just as it di d bef ore.
W hen you key the t rans­
mitter, the linear comes on­
line and the relative-power
meter functi ons. If yo u
wa nt to place th e 56-220 in
the bypass condi ti on, just
turn off the sw itc h on the
sensit iv ity control. The fi la­
ment and the hi gh vo ltage
are st ill on, but th e rel ay is
inoperat ive.

Th e f i l ament current
surges have not been elimi­
nated, bu t you have cut
down on t he numb er of
ti mes th at th e ampl if ier is
turned on and off . The
chances of tube f ai lure
have been redu ced by a
goo d fact or and you have
an oper ating co nve nience
found on one of the latest
linear amp lifie rs on the
market. •
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46CG _ 6" Th"-'-pa~"", CU....on G" p AdpS l'
.~~

;1').1 - ~"I1,'-ar Hac<lJe
~3 - s...ooy Hard e

99·6 hu 99-16 - fle9JLa' ""lO" ~"", (9)
99-aZ1 99-ll22 - ""' '' 'PS SCfllWdo'lYer.;
99-58. 99-SIO 99-S12 _ SIozObyNuI""YefS
99-8 11. 99·250- StOlle<!Screwdro~"'"
99-38 - Re. ........
')9-Xl 0 _ ExtenSion Blild e
99M W>( _ Ca n~" , Case

99SM Ser v ice Kit $64.71

Til.. ..", . "h .e lJ-p.€Cc.... ol qu~. '1\< I,""s .n iI
OuraOle 'oU'up pla""' <C<IIe<l ca~v~s case
""-9's ",~y ?-' . PO»"<l' P.ov~ d vao...... ol
<lU,c.-c~ 'oOs ....,'OOI ""' ...b,n.ar....,. ID
....,.,.oJ "" assemt>", ann """",e"""'" set ..,·,-
52CG _ t> Long Nose Cusn,,,,, Gtoo P. ...
55CG - 5" o. aq "",1 c,,"",on Gnp f>1 ,e'
~OCG - 6" lI..,n_pa" o,n Cusn,an G',p A,l,u"

~ t>I~ 1'\11'"",,1>
99· ' _ Req" lor H " ",J I ~

99-3 - Slullll y Haoldle
99·6 Illru 99-16 _ Regul. ' NuM"v~" (91
99- 58 99·S10. 99,512 - Slul>l>y N"ld, ""'S
99·82' an - Ph,'.'!" SOPwdn_ s
99-811_gg.?5<l- SIOlle<l SC<ew<ln•.,.-,;
;/9-38 - _ '
99-X' O- E.I""soon B-a<le
99$ \,!>( _ ea....." . Case

Mode J 8200 PK Kit $21.15
a-orece kit mctu oes Weller Mode l 8200 dua l.
heal sotd ennq gu n With ere-no r co copper tip. 2
ex tra on-nnneo copper tIpS, t ip-Chang ing
wrenc h. 1I"x br ush. sOlde" ng ere tool . co il ot
60<40ros-e-cere solder, and slu ' dy p lasllC car·
rylOg case ptus ' Sold erIng "' ,nls" boo kie! UL·
IISled

---.:- 0/
' at:;:t

Model 230K Hobby Kit $14.58
ComPl e~e . ,1IQI'nPCby ,sls comai >1S SP23 Sol ­
lleror1gIron In ca fTy"'lQ case and l()()l l,a y. WlI11 6
l ips; COrle so ld e,,".g , scr ewoov e-. en.set.
smool!1'rlQ. hol knIfe. and COO"e burl1lng Wor~

sponge HOI If011 -"'Sl Sole eflflQ a id tcor. Rosm
cor e solde' mst.ucnoe Booklet. UL-hSled Car.
Ion weig hI 8 ',> lbs Ca'lon Quanlity 6

$28.68

TEL. 1- 617-391-3200--

99SMW Service Kil $84.24
PI.Is'OC"COale<l """""" _ 26- po",, ~ ~ (lI

r.anCl1n an<l ,nr.,ct><ln(Jea t>. sco_~""'"

.....1<Jt', ..... an<l """"" btOOt'S r"'~ .. .Ie O1nOP"<
_ ~~_ and '.~ ". , SOI"""'''9 "on

,~-
WP25 - SoldOft"'JI,on
5TJ _ t ,p
1(lO,~ - w". Sl"~er a nd Cult. r
52CG- " Long N"". c".h,on Grop P"Cf
55CG _ 5' D'"9"" al Cu. lllon GriP PI,.,

Se rres 99" Se f1l;c e K,t s and Sets
Se-res 99 service krts and sets a-a

mad e up p" ma " ly 01 vancc s
scre wdnver nutd nve r. and other

blades wtuch c an be used
i r uercxar qeab IyIn Senes99 ha nd Ies

TI'lIS sav es spac e Oil ers u tmo st
ec onomy

All b lades are I'llgh carbon steel ...'l h
hi ghly polished nIc ke l c-reme h nlsh

exCepl Brrs:oI a nd All en Hex types
","len af e c-ecs.co-romec 01 all oy

steer H ex head sockets are
orecs.oo-to-nec. cold dra ....... , case

hardened steer Ptasnc handles ha ve
a umqce spnnq device tha i notes

bl ades !I , m ly. ye t pe rmit s qUICK_ea sy
msertrcn and removal Al l ha ndl es

accornmcda !c all b lad es

Xceliteo
~rsatile

Series 99°

a-o.ece heavy ·d" ty solde " ng kll leat u" ng lne
~ ersat i le Well e, Model DSSOsolde rong gun With
pre-honed l1eavy cop per IIp KII also Incl" ees 2

~~~~~ u~~:~~r~~gt l~ (d t :~~h~~~' ~~ 6~~4~C7~ ~,~~
COfe s()lrler and slf\Jd y pta snc carrYing case
orcs " Sold e"ng H,n ls" eccuet Ul · l,sICd

M P Series Miniat ur e Contro lled­
Output Sol derin g Stat ions $4722
EspeCIally (jf'~I'1nea to< pronte<:l CUCUII o>ler ·
no me worio. The t" mCOJS W"IIe< cl ose,J-lotJp
lemperal",e co nl'OI cueuol " " rJ '-l,oul1deJ 1'1'
protec t sensurve com ponents Irom heat " 'I' ll ·
i1g ~ I rp temperature 01 6SO'F or 750"F I,
se lected by chu ng lng the pl"g ''' ' u')n which
ppe<ates on low vOll age af" l hilS non· b" ,nabl,.
s,I,COOI! rubbe r cord lor arJdcd salely and
long€" lI!e 1--I'9n 'mpacl-IeSOSlant hCOJsl"!l has
non-hea' -Slnkl"g " on nceoer pl..s I,p-c lean ,ng
spon ge and ,eceplac l e Va"elyoll ' ps a~al atse
10< soec .ar accncaeoos 3-wlfe cord. 12'0'0' fj(J
4()C)1z 2'lW Fum 'shed .....:h 020" canoeat I p .
I.lP131 UL-hsled Power Co,e 6 Fl I"'" Cord
OF'

Model WTCPN, Cont ro lled-Output
Sol dering Stat ion $70.80

TKX·11 Multi- Pu rp ose Too l Kit $36_70
The ~ e<sahle k,1cornams t t Qual' ly l OOIS. pet ­
teet lor all type s 01 routine repair and Simple
dO·,I·yourse[1 PIOleCts Eve ryth ing c omes
neally packag ed In an attracti ve easy to store
cas e

t oor K,l ""cludes
I'll .... Vo' x .." Round Brace Scre"""' ,ye'
1'118<1 1"- x 4' Round Blade Suewctr '~e<

X101 "1 Ph,ll ,ps. :r SCle""""~er

8 Yo" He . Nule "~ e<

P,ZS # () Pt\oII ,pS ' 2" SC""".d,, ~er

5 1CG 6"' l Ol'lll Nos l! Pil e< ... s-e e Cuner
" 6CG 6" Aei\Jsla tl le Wrencn
S--"' 1 II," . 1" , " Slu Dby Square Blade

Screwcnv er
l QO.X Wif e SIIIpp "r & Cut Adl Serew Stop
TM 120 w ~ 10' Mein e Eng lish Tape Rule
76C 6- Cornbmanon Pll er ceroroe Plated

Models WP25 and WP40
Professiona l Sold ering Irons

Top Quaht1. IndusU'al gfa<le '()()ls oe-ercc
lSO"f- tem pef a!u'e Rugg ed sta.mea s steer oar­
fe l coosuu cnoo l ong hie douOle coa l ed nos
High elr.c<ency Popula r pencu Slylln g LIght
b lue handl e wllh bla ck heat en.ere Only 7' __, ' •
tong \"' 01 120V SO'60 Hz 4 Ft
Co rd UL-Iisterl
Model De.cnpll on np
_ 25 2<JW $13.35

2'WI·.. eo.e ST1 '.o"
WP 2S-3 :?5\~ SC'"",,,,"_

)· w""eo.<1
WP.-J 41)W $16.40

2-Vi'>,.. eore STJ ',. -
~.oo.3 . OW. ~I_

)·w·,,,eo.(1
Replace me nt a"d exira sol derIng lips

Top qUil ll ly. " on pl ~ ted tros wlih antl·wctlrng
Chrome coalin g Al l lips are p,e' lin nerl

Cal No TIp Size Descrip lion
ST1 ' .,. Screwtl n ~er

ST2 ' .",- Scre"""" ver
$ 13 ' .- Scre wdr 'ver
$ 1.. ':,, ' Screw(l"~er
$T5 ' .'"," S,ng le Fla t
ST6 ', .. - Screwc!'ive,
ST7 '; ,, ' eor-lca '
ST8 ': .. ' Narro w

Soewc!Iive'

h CIuStvl! Welle, c losed loop , lOW-VOltag e eir­
c", l autonatrCally eON r<)lsoutpu l and tempera­
lure rn ttue-e ranges 600"f . 700' F_and 1'l()()"1'
Tempe<a l~r e setectec SImply by chang ' ll\I I~ e
gounced lleal ·senSlng I,P ...,Ih ~ nufl ed

murocsc-ew Safe lor Ie sol der, ng Comf or1­
aese l"Olh t"'81ght pencl' lfon has hea t sh,eld
non·bu'nable slll COfle'ubbe , cord and le<:l<lng
des-go lor eas y 0Il1efC!langea:J< llly POwer unIt.
w'IIl couerncoratv Impa ct-reSlstanl case. has
uM'led on of! loggl e sw ncn ano neon mmcatcr
II\l h l rlon · h ea t- s"'~ l flQ "011 ho ld er, storaqe tray

~0~p~;6~e 1 1 3~;..,~~d61 Ift · ~~~n l~grJP\2~ 6~hH~
fj(JW FurnIshed wllh ' .. - sc. ewonvc tiP, 700" F
PTA? Ul · l 'S1ed

Me dfo rd, Massaehusetts, 021SSP.O. Box 27,

Model 0550 Heavy-Duty Gun
(260/200 Watts ) $24.65

'-hghasl ou tpu t gun _ m <'-POSlllOO '" 00'''
s erec non of "",,,I hea ts """a vy 93"'9" n'9" elT,·
Cleo<:y. D<e·h".,ed cccce- hI' C~ up to
tempe<a lute ,n 6sec Ot'>Cl$ Balanc ed P 'Slol-gflp
r;les'g~ ....,,,, lw,(1 I , g ~ ls to ,ll umoo,, :e 'N(l(k Cam­
cre te _~h '-~de""O H,nl s - booae t 12'OV.
60 Hz. 2· ..." " COr<] Ul ·h s led Boxed

Ide a l t z -o ec e k,11or Ih" bud"", g techmcran or
tor general use .n counlless e!ec l,on,(; JObs
UL- ',sted HOUSe<! m 11 compact Cor>ve<>'e<'t
p tasuc ca "y ,ng case.SlOIage tray and cceta.ns
me t<)l l()w<r1g Pfoless>onal Quali ly ~tll"' a'ld
x ce ntelools

WP25 ;:Id~~ I,on "" It> ",. " SCfe"'''''~er

ST2 Extra no. ' .. ,,' sc rewonvec
SOldenng Aid Too l
Ros,n-Core Solder

#8 \,' Nuldri ve,
lIIR184 "," Blade dnver tor slOli ed sc rews
#X l 0 1 NO 1 Ptll lhPS·lype Screwunv ee
# 41CG 4- Short O1a,n·No se Pl,e-s w,lh

eus",on-gn p
#54CG 4" D,agonal Cutl ,r>g P1,e.-s wllh

CtJSfl'onil"P
# 100 W" e SI"ppe fi CUtte' .....tt1cu""''''''' '9 ''P

Repla cem enl aM ed'a ..ol de"n9 I'PS

Same as tor Mode l WP2S "on

Mo del 8200W AU· Pu rpose Gu n
(1401100 Watts ) $18.13

F", gerl lp, tnQger sete cnoo 01h,gh 0' lowoutpul

: ~o6~:~o~J~a~; ~~a~ f~~~et~~; ~, ~e~~~:~.~~nd:~
pure copper l Ight ,l luml nales work Compac t

="k~~(~g~b~~? r;38J s~l:~:'?,;~' ~~~'ijr
l,s'-.d

Weller"
Industrial
& Service
Equipment,
Soldering

Equipmenf,
Accessories

&OtherTools
forthe

Professional
orHobbyist
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104CG Wi re St ri pp er an d Cu ller
CullC' ' tripp er ao'l<l , ,,, ,,pe r 10<all ' ypes a f1<l
. <l e. 01WI' • . WITna wloe-slze ·range t)o l[ cU"e '
Fealu' e. SC<stOr aCllon-up I'oni W<fe cullo....
ano ... 'e . I"ppln g. boll W" e's . cu.n,on gnp.
pi .." nOSe na,Otoneo 1'''01 ,oonl tIu"" "'9 ano
c" "' p. la" """

oc=
ter::D

50 $- 44 - Square Blade
Sc rewdriver Set

CoN.. n, 5 Saud," Il I, Oe$c<ew<1 ,"v"," lor "Ol ·
led ' C' CW' CalalOQ No< 5· 141. $-3 '64. $·144
55166 s.aee

S 6 .52 No . 65 1 3 fee t S 6.52

S 1.05 No. 6S2 5 fee, a t.ee
S 8. 34 No . 65 3 10 fee t s 8.34

S 1.20 No. 6 51 1 l oo t s 1. 20
s 7.72 No . 658 3 feet s 1 .72
S 824 No. 6 56 5 fee t s 8 .24

$ 8.9 1 No. 668 3 feet S 8 .9 1
S 9.4 3 No . 662 5 fee t S 9 .43
$ 10.13 No , 666 10 fee t $ 10.73

1 foot
3 fee,
5 lee l

3 f e. I
5 l ee'

10 f eel

3 feel
5 feel

10 feel

$13.97

$10.08

No . 651
No . 658
No. 65 6

No. 668
No . 662
No. 666

No.6S1
No. 652
No. 653

so ohm UHF Plug to UHF Plug

~
50 ohm BNC Plug to U H F PlU!J~

~'..., ­.. . ',
50 ohm BNC Plug to BN C Plug

LAB QUALITY CABLES

~
~

Cli'lI5iI
$14.76

BNC Test Vol tage
1500 vee : Freq uen cy : 0 -4 G HZ; Imped ance: 50
O hms nominal; Cab le Re ten tion Force: 60 Ibs .
minimum (AG- SSC/VI

UHF Test Voltage
1S00 vee : Frequ ency : O-SOO MHz; Impedance :
Non Constant ; Cab le Re te nt ion Fo rce : 60 Ibs .
minim um (RG-SBC{U)

v ~.eli"'e® XST-5 - Super-Tru Tip (phi ll ip s
A~ ,Ii type) Screwdrive r Set

Contains 5 pi eces - all Phil l ips

~r E .... - ." ~ir
• • . a:._~~ ,.,.J. 9. . ,
. : - - ' ., i!: ' 1 '".'" 'Ocr~-- Ji' ~

APPLI CATIONS

Used to cannetl rnoDoie
Of ba se stallOt'S w 'l h ¥I .

teona s ' eQ.I"'fl'J a U H F
CB pll.ig term ,""toon at
lhe aoteooe

Us ed as pal ch cords lor
mo llole and base sl llt,on
SWR <I"'d po wer met ers
am en na sW'Iche s & SWR
malC'>e<S

Used 10 ccooec t Due
sl aloon CB sets "" Ih base
anl enn as W!>e' e losS 'S
c"I,eal ttles .. cab les w ,1l
0tJ1 pe . fo. m RG S8/U
c aure s 0 1 t h e $li me
leng th

RG B{U Low Loss Type

-

3' lengths w ,th
UHF C9 plugS
on Doth ends

0;0. Ien9tn "" th
UHF C8 pl ug s
on OOtl'l eees

7S· lenglh .. ,In
UHF C8 plV'llS
()tl both ends

20' ~Ih "" th
UHF C8 pl ug s
on tlOth Itnds

100' len gl h "" lIh
U I-IF CB plllgS
on bo l h eees

DESCRIPTION

RGa/u Low Loss Type

$8.50

RG SB{U Ty pe

581-83 ,.

S61..65Cl-QO

$14 .99

58 1..6100 ....20

$26.50

581 -815-420

$2 2.50

PART
NUMBER

6-Iorg.c.,... p l.... . ... ",
sooe o"ll~

$6.37
"S2CG

$8.37

$6.85

Long-N ose Pli ers

"41CG

"S7CG

.56CG

$8.27

"Sl CG

$7.92

6"' «Ie- l ong ."..,
W"d,,,a :a"" ~""""1

en!'y " ,a =" ....'b1e 10
,e.;;....'" long nose p h""

"',:;Ige'4- pr,,,..
• e"'ate<! .......,; .. ,r""t
,'de cun"".

5'," Sil" " ,Ih l,nc
""" alecJaw, an<lcor'
spong to< 1,,,,, \/"PllI"V
" n~ loop ing 01 " ".

6" Ioog·nose p h""
"' l'"IOoJl sod""".,,,,,,

Need Ie-Nose Pliers

-sscc

APPUCATI ON S

Used ;'IS Piltct> ee-es lor

mob"'" " base $l ahOfl
SWR " ~er mel e<s, ;m­
lenna sw, tche s and $ WR
matchers

g~$e:~ I':~~U~: ::-.: 1--- ---11-- - - - -1-"::::::::::::- - - --1
gu ll er ()t tloJmpe. mounl
antennas ' O!QU'''''9 a UH F
CB plU'll Ie<m,oal oon to
the an tenn a

Use d 10 connec t mobd e

~~t:~ t ~r t~~:r :~O~t 1-- ,----,--- - - - -,- - - --- - - -1
amen",,,,; U$ I"9 spade lug

::;,~~n ahoros 10 me il(1 _ .,"""'''--~''''''''''''''''-l--'''''''''''''-'''''''----I

U se d w he re sma ll er
<fo ame te' cable 'S req uor­
eo and sognal loss 'S no l

erot'ca l 1------1....:::::= ::::::::-

' 64CG
4" '0r'l\l 'OfI" ' 1
clean ".'Y top
culling ot lone
",."" m c'",e
",311""

"67CG

5" Pl'e ' lor mo.l C~I1 , n!l

needs

r- j,a~onaI p ll"f' .",
l>ea<y Dulv c" n,1'OQ

RG58/UType

--co
$7.33

.;:
$8.87

Tools, Parts,
Accessories

Diagonal Pliers

-~
~ 'S4CG

$ 6.60 ..... - Mdg<.-l~ · .ue r... cl.­
~arte< "' '''.

• LOW LOSS CAB LE . NON TARN ISHING CONNECTORS
• FACTORY ASSEMBLED, TESTED FOR 100"10 RELIABI LITY

Quality Coaxial Cable
for All Applications

PAR T
NUM BER OESCRIPnOH
581 -5fI016 .. HI" leng th w llh

53.20
UHF CB plugs
()tl bo th ends

581-563 .. )' len g th wuh

$3 ,70
UHF CB .pl ugs
on bo th ends

581 -5851 ,., 5 ' length w ,' h

$4.10 UHF CB plu g
& spade lugs

581·58121.* 12 ' leng lh w,th

$4,1 0 UHF C B plug
& spade ~

58 1-582OL* 20' leng th w ,'h

$4.99 UH F ca p lug
&~ lugs

581-58 12 * 12' lengt h w ,Ih

$4 .99 UHF ce p lugs
on bot h eodS

581 _5820-259 20' leng th "" ,Ih

$5 .49 • UHF ca p lugs
on bolh ends

581_5650 ....20 SO' leng th ...II h

5725 UHF ca p lugS
()tl bol t> ends

56 1-5675-420 7S" leng th w ,'h

$9.29 UHF CB plugs
on bo th ends

1-58100·.:10 l Oll' ieflg lll ....,t ll

510.99 UHF ca plu gs
on bolh enos

P.o . Box 27, Med ford,Massachusetts,02155 = TEL. 1-617-391- 3200
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$ 4 6 .50

$ 4 4 .9 5

$ 3 2. 9 5

$2 7 .9 5

$219.95

DATON G
I .
l _ I
l 20-:" " _ J~( .. ~ ~.....~,, _.-.. .

Frequency - Agile Aud io Filter
The Datong Frequ en cy -Agile Audio Filter is
intended primarily for post-detecto r signal
f ,lter ing in RF and LF co mmunicat ion.
receivers for SSg an d CWo 't o ffen an
un u......all ~ versa t ile co mbinat ion o f bene fits
to t he u~r indudi ng ·
Fo r the SSBo perato r;
• Fast au to mat ic sup pression of int erfer ing

heterod~ne whist les in t he range 280­
3000 Hz b~ a uniq ue sea rch~ock ·arld ­

t rack no tch filte r . The tr acking notch Coln
be left in circu it with no aud ible eff«t
unt il a whi st le appe ars in which case
the whistle will ·d isappea r• within I~pi ­

cenv one second.
• A contin uously ad justable audio 'win ·

dow' o r a variable ·wid th nOlch to im­
prove recept io n in the pre sense of olher
off-lUoe SSB . RT TY or SSTV signals.

Fo r th e CWo pera tor :
• Contin CJOUsl y var iable cen te r -freq uen cy

(280 _3000 H~ l and bandw id th (25 ­
1000 Hz) fo r pe1"fect match ing 01 receive.
passband 10 changing band conditio ru.
send ing speeds, and personal preferen ce .

• Flat ·to pped , steep -ska ted response sl1ape
fo r opt imum ease 01 tu ning co mbined
with eeeeneot no ise re ject ion .

• l inear tun ing law with bandwi dt h i"de·
pendent 01 frequen cy and gain ine epen­
dent o f bandwidth for na tu ral 'feel' .

MODEL F L1

'0".,.
".~3i .. ..

261 ·..u_

""""' ,"' J"' J2><. "
" """.

$29"

PtC•• "' .. . ....., ~ A " "
.., EC HA"'CAC_
"""", c."",, ..' ' .....0'
T", " " ",~ ,

~:;"L'::.,;~~._.

..... ._-_..-..... ..._ _.._.............. .... ~ _...--·._ .- '_a_ ...._,._ .

Model HK ·1

Mod el HK·5A
Elect ronic Keyer

RADIO TELEGRAPH
SENDING DEVI CES

H ' Cl .. OCA<_
' ''' '' .. 0 G.", , ,,,,,"
F ,ao, In e... R.. " , l'...,"
~ ~t~':;":" ~=';:::;~ ' ;'.,1.
~:= no,. ~~~- ..- -'-<>--

.."'QU . .. . 1/4 _ OU CAI PTOO..

:;-..=~::.:.i:..~--:::;==.:.::r.::.-_.._--.._-,...... ".._...osc.o..... _ _ .. _S_--- --_.._-.-_-_ _.20 _a _ _ "..- __ . A _

... _ V.s .. .. ._ .. _ '_ .. . ..... a ....

.A d __ ... • _ _

_ . _ .. .. _ ._• . TO. ...._ _ _ ... ._._v.$..... _.-_...._ .. _ .' 2+2 ... _ _-_ __ -- _..._---.""'....m _ .. ., ' ... _ _ _ ~.. _

"" C'"C''' 'O''' ~ ;.,
M'C"A"'C""_

, ~,,~ \::~~=..:
~:::::..,....- ...... l _-

cc , . .... ..... , _ . " .. ,.. ... , 5l.~
_ .. . 1. ...- .. H ' ..., ,"' .....""'.._ . ....._ " ' ,~ ~

·..- c_ .....__..-_,.._...... ......_..-.......·__ ..... A_ -_._._,,_,......._~ _....._--....._-- _....,.. ....• ...""" _ _ a .... .._ _ _ _

'0,",a"
5 1 "H6", "
' J'''''n ....

."........­.__ ..-

VHF/UHF Antennas

_ Cl'OC"'_~"' 02

...C ' U l _, ,....,.
' " E.. ..."'T,,,,, ..,,",
" , .. ", " m5.. , .., " " ...
"''''' L'''''.,8(I''P''w."""

Model HK -4

Model HK ·3M
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sli!!Jcy

P.O. Box 27, Medford,Mosso chusetts,021SS = TEL. 1-617-391-3200

~nL:N~j~~~.K~t,,~ ~?n~:®~~:~~
w it h hel icill lo ad in ll rad i.,.es a \Io o d
s igna l ill 1/ 1 0 wave l..ngt h lo ng!

:-~ ',..."., "'GJ.IM,}1C

C~~-.;.C ._ . ~ ,_ "" . 4.r~

iJrWiM-Vi

~:~~:~~ ..~
T hi s e le c t r ically small 8 0 17 5 , 40 1-- - - - - - - - - - -''''-- - +- - - - - - - - - - - - - - --1
& 20 meter a nt e n na o p erates at
a n y le n g t h from 24 to 70 ft. • n o
e x tra b alun o r t ransmatch need ed
• port a b le - erect s & st o res in
minu tes . sma ll eno ug h t o f it in
a tti c o r apt. • full leg a l powe r .
low SWR o ver c o m ple t e 8 0 / 75.
40 & 2 0 me t e r b a nd s • m u c h
lowe r a t m o sp heri c n o ise p ic k-up
t h a n a ve rtical & ne e d s n o r ad ia ls
• k it in c I. a pr o o f so e c tanv-mace
4 " d ia . b y 4 " lo n g c o ils. con ­
ta ining 3 3 5 ft. of r a d ia t in g c o n­
d uc t o r . balun. 5 0 f t. RG 58/ u
coa x , PL259 c o n n ector, ny lon
r o p e & m a n ua l.
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• 18 .95
18 .9 5
1 1. 9 5

S 22.95
J2 .9 5
2 2 .9 '
32 .95
2 2 .9 5
49 .9 '
22.9 5
J2.95

PRICE LIST

~~.
228FB. 1

-

_ I No A144 I A I44 11 A220 11 A,4Jll l lo..c.,p,,,,.. ~ 'm 1'.m "m
E.. .... nt5 ,

" " t t
800m L"'l ' h se 144' 102" ~1"

"'009"' , , • a
Fwd. G. ,.. 11 ce 130B 13 dB 1308
Fie R. lOO 25 dB 280B 280B ~ ..
FwO. Lo t><fiiI

"I. pw r . p t '" " " "SWR @ F' "4 1 t o 1 1 '01 I to 1 1 TO 1

3/4 ,1.1/4,2 MITE I IIAMS
r-- -

A MATEU" FM A NT ENNAS
A147-4 • 29.95
A147.lI 4 4. 9 5
A 147 ·20T 74.95
AI41 ·2 2 129.95
A 2 2 0 · 7 32 ,95
A2 20·lI 42 .95
A4 49 ·6 29 .95
A449.lI 42 .95
A FM-4D 79 .85
A."'·240 72.95
AF"'-<04D 67 .9 '
A A.2 21 .95
AA .6 44.g5
A A.10 44_9'
A A_22 0 24 .9'
AA -<o50 2 4 .95
A AX·2B 44.9 5
AA X_2 K 21 .9'
A A X·2 20 44 .95
A AX -.450 3 9 .9'
F M STAC K ,NO K ITS
AI4-5K
AI 4_V PK
A 2 1-5 K
A22o-v<>K

: l:~:t~
A4 49-5 K
",44g·V<>K
BU T Z BUGS
LA C · I • 5 .9 '
LA C ·2 5 .9 5
O X-A " " "' ''S--2 0 ELEMEN T
O X_110 S '-'7. 9 5
O X-220 'l-4.9 5
O X-<020 .... .9 5
OX ·"' ''R''' '' 8 "'Lu" S
O X· 18 N
O X ·ZB NO X BN
O X ·"',, ,,''' ,,
40 ""UME "T S TA C K I..G K ITS
O ><K· l40 $179 .9 '
O X K-<040 14 .9 5
OX _A R R "' ''
180 ""U ME NT STAC K I"G K IT S
O XK_l llO 532'9.95
OxK-<OlO 149.95
MU LTI 8 A ..0 HF ... ..TE ....A S
A~ ' 219 .9 '
ATB--M 319.95
ATv.] 'l-4_95
A T v -<o 112.9 '
ATV·S 11 9_9 •
" -3 2'9 9.95
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Six Meter Boom ersTho _ .... . _
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Two Meter Boomers
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5 .1........t
A5(1.5

"117"
7" 6"
9.5dB
24 dB
l l lb<

3 . I""""" t
«so
s
111"
s-
7 .5 a a
20 dB
7 1b ,

O""";Ptoo"
Model No
Boo "" L"'lt h
Lo ng. " EI
To r.. Rad,o<
f wd . G., ..
f:B aet.c
We,ghl

3-5-6-10 ELEMENTS

Skywalker
ALL PRICES SHOWN ARE LIST PRICESt
CALL FOR SPECIAL PACKAGE PRICINGI

I

I
I

T
j

j

ATV-S

ATV-S_.._---,..- .......... ... '---_ -.""....0"_ _ -....._, u _ _ _
_ " ••"." I , ,,.. .......
.- 000 t... _" • •", __..... >S ."' _,_ .......,""
_. _ _ "' _ t ....

_. CW "';so. au M _ t.....'-.,..._-,.= ~ ..
XIOO........."" ........

3 and 4 Elemen t Sing le Band Yagls

6 METER BEAMS

Skywalker
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OSCARsatellite COmmunicatIOns

~---'-'"OSCo'ft_... __..:t..._oo...
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Spec ilications

The fu ll powe r.
full per formance
20· 15-10 m beam.

OSCAR

Enjoy the t hril l o f w or king rare
DX . Increase t he pl easure of your
dai ly contacts w it h A3 interfer ence
reducing t ren t-to-beck ratio . Use
your linear amp lifier w ith confi ­
dence w it h our new high power
t raps.

cJ)cushcrart

P.O. Box 27, Medford, Massachusefts,021 SS= TE L. 1-617-391 -3200
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$ 1299.00
pane l. Pro vides sim ultaneo us du al receive
with the T R.], making possibl e th e
recept ion 01 two d ifferent frequ encies
at the same ttme,

• Built-in powe r supply operates fro m
100 , 120 , 200 , 140 V¥;, 50/60 Hz, or
nomina' 13 .a Vdc.
Much mo rel

FRG-7 • $ 370 .00 •
Generel Co verage Receiver
• 0 .5- 29 .9 MHz Cover age with 10 kHz

Rudout
The F RG-7 is a precision ·built ali-purPOSe
communicat ions receiver. feat",inq all sol id
sta te construct ion lo r lon~ Iifl' end high
pe1"IOlmance. Uli lizing the Wadle.,. loop
dr ift cancellat ion system , in conj unC1ion
with a t riple co nversion supe rheterodyne
cir cuit , the F RG·] boasts high sensit ivity
along with exceue nr stabi lity .

• Cont inuous frl'Quency cover age fro m
200 kHz to 30 MHz.

• 30 ba"d<. eac h 1 MHz wid"
• Five-digit f requency disp lay and illum i·

neted analo g dial.
• Quanz digital clock and O NlO f f tim er.
• Mull i..",ode s , .. AM {wiele and n..row ).

SSB IUSIl and lSIlJ. and CW
• Three If f ilten , _ 2.7 kH l lor SSB end

CWo 6.0 kH z for AM narrow, and 12 kHz
lor AM wide.

• Effective noise blanker , bu ilt · in speaker .
thr ee antenn a terminal s, rl step attenu e­
to r. rene co nt ro l, reco rdi ng termin al.

• Rem ote terminat, for access to timer
relay ON IO FF Circuit and mu t ing circui t.

• SSB sensit ivity o f 0 .5 JA V from 2 to
30 MHz.

• Morl' t han 60dB If image rat io _
• Morl' th an 70 d B IF reject ion.

TEL. 1-617-391 -32 0--

Digi1..1Display Com muni cati ons Receive<
wit h CPU Digita l Cloc k and Timer
• 0 .25 Thru 29 .9 MHz Coverage with 1 kH z

Readou t
Computer technol09Y and con ven ience tea­
tu-es are brought together in th e f RG·70DD,
a digita l-displ..y gene ral cov e<age rece iver lo r
the discr iminat ing SWL. The digita l cloc k
and t imer , contro lled by a CPU ICenlral
Process ing Unit ) ch ip, will read out both
local and GMT t ime, and will control
peripheral stat ion equ ipment such as a tape
recorder.

FRG·7000

Kenwood R-l 000
The A·1000 is a h ighly adYance'd communi·
cations rece iver . Up-<:onversion . Pl L ci.­
cuitry a"d ot her new technol ogy provide
op t imum sensrtivitv, le l"ctiv ity . an d Sla·
bility from 200 k f-l z to 30 Mf-l z. Feat uring
eaSY'IO-Qperate sin gle·knob wning and
digital freq uency display , in per lect fo r
liUl'ning 10 shortwave, med ium-w ave , and
10ng ,waYl': hands . Even sse signals lire
received perfeclly. Included is a Quartz
d igita l clock and limer_

Command Series RF-2900
Portabl e B-bend sho rtw ave rad io .
Five-d igit flu o rescent d isp lay . SW
from 3.2 to 30 MHz. R F gain
control. BFa pitch control.
Co mes with AC power c ord ,
sho ulder be lt, d ia l ho od an d
ea rp ho ne. Operates o n 6 " D"
batte~~_ (.not includ~t:

$499.00

~~~~a~gOD
R·1OOO FEA TUR ES:

See back co ver for spec ia ls!

Massac hu setts, 02155

• Disp lays code speed
• Tuning eye fo r faster

tuning
• Full year limit ed

w arranty
• In te rn al spea ker
• Req uires no T V

set fo r use
• Advanced demodu­

lator circuits
• Inter nal 200 Hz

ba nd w idt h filter
• All leter s, numbers and

pu nct uat ion plus special
Morse cha rac te rs and 5
special RTT Y characters

$239 .00
Command Series RF-260 0
Six-band portab le sho rtwave radio
w it h all -band, five-di git fl uo rescent
freq uency display. SW fre q uen cies
from 3 .9 - 28 MHz. FM/ A M radio .
Battery/signal str en gt h met er .
A FC on FM. RF gain con trol.
4" dynamic spea ke r. Comes with
AC power co rd, sho u ld er bel t
and earphon e . Opera tes on 6 "0"
batteries jnot included).

Me

P. r r Y i10RS£

$ 179 .0 0
Pana sonic RF-2200
Internat ional Band
Eight-band wo r ld wide shortwave
radi o . AC or batte ry power.
Inclu des A M, FM and six short ­
wave ban ds. Com binat ion 2-51age
se lec tivity a nd AFC sw itc h. AF
ga in cont ro l. Separate bass, t re b le ,
and vo lume con tr ol s. FM/SW
t elescoping anten nas. Fou r " 0 "
batteries, AC po wer co rd , an d
ea rph one incl uded.

P.O. Box 27,

NEW! INCLUD ES 24- hour UTC Clock
110 and 300 baud ASCI I , & t uning eye!

Panasonic

• Morse co py ing ability
• 3 to 80 WPM Morse range
• Computer programs for

im pr oving slo ppy Morse
• Hedlcte letv pe c o py ing

ab ility - 60, 6 7 .7 5 a nd
100 WPM Baud ot

• ASC II radiote letype
ability - 11 0 and 300
WPM baud

• Co pie s any shift o f RTTY
• 24- ho ur UTe clock

ava ilabl e in any mode
• Ent ire un it con t ained

in one package
• Auto mat ic code-speed

t racking
• Full 10-character .

la r -size d is la
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$ 89.95RAe ' . AAND NEW"

T-UP9-D l 04
t rans tsrorrzee
wjpu sh b a r
base . _ .. . $6 7 ,50

T -UG8 -D 10 4
tra nsi st o rized . $5 5 .5 0

T-UG 9_0 1 04
" Sliver Eag le "
t ra nsis torized . $ 74 .4 0

UG·D 10 4 ce ra m ic
o r c rys ta l . . . $49 .5 0

t2 ASTATIC
-~ - MICRO PHONES

ME88AllIE

MEMORY KEYER

F. a t...r. s : 0. 1...... CMOS
El. ctronlc Key.r

$1. ,.-0'-'"'-'''cuos ....,...,1)'

s.<1 c<>ttOP'*/"'fI do .. " . " ~. ....
80'" do , .M~..."'--'
IA/IlIlIC "''''fI """"" _10'_ s-so ..",..
~'_"" _' _''''''COlI."". a •__ ."C/_..
s.m'·.U'om.'1C ..bu\t•....,..." ......a ' "''9''' •.,.-"',- ....,
~_ • ••,eh

Lo..~p ,, ' . .. cuos &allleI)' ""","_-POTl. b#e

De;~.. IN" '" "'c" ,a<"" "'''.r>''II''''' "".......
K.,.-.~ -l>loc• • ,,<1'- "'''''ll'
III......."" ".,"'- '..atJ _ , . ,,'_- 10.. N"eI)'

"BRAND NEW"

MO D E L TE133-same as TE144
with wgt and tone con trol in ter­
nal; less semi-auto keying.

$ 49 .95

MO D E L TE 122- same as TE 133
less wgt; tu ne; solid state keying.

$ 36 .5 0

Model • Tt I.-4

Model" TUO.

--•"....."".acuos... ... ~. _ ..",,,
• ' ''0 '50 ~b., U~bl "' . . ..~.

>I"" Q'
."'_' '''''C'IOII."''''OId." ' 0' ' '''"''_''''' ' ' NC'" ..,.-
. U nQ" "'....Q. C'P'C",
" 5·IoO.. pm"S,...., ""~"" . '00' . r~", *'~_'9"' COO"."
. S..'o mI .".....
H O" C~" , d ' . ,o C...OS ...,.,.,
OP·"''''· -I'O'''.''. 1)0'"" 0 " ....' ·...,. JOe" lor ' Oy
'"~ . mI ""'P~'

• K... , M &IO~" ';;;;':::WP•.,,,0(0""0 'E S ll D ~""""""'-
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AMECO

_"' ''. ,00•..~ ".-...-....

MO D E L P L F e mploys a dual
ga te F ET provid ing noi se fi g­
u res o f 1.5 to 3.4' db ., de­
pe nding up o n t he ba nd, The
w eak s igna l perfor mance of
m ost receive rs as we ll as image
and sp ur io us re jec ti on a re
grea tly improved . Overa ll gain
is in e xcess o f 20 db , Pa nel
contains sw itch ing tha t tr a ns­
fer s t he ante nna directly t o
t he rec e ive r o r t o the Pr ea m p .
Model PLF 117V AC, 60 Hz .
W ired & T ested . . .. . _ $ 49.95

TRUNK LID MOUNT t J
~~~~:~:~~~w ~~~
Tl M·J M·15Q101 144 MHz use l On ly
Tl M·J M·220 10' 220 MHZuse $42.0 0
TlM ·JM·440 fo r 440 MHz use co mp let e

AJ"id 1/4 wa ve an te nna for tru nk
and magne t ic mou nt - $ 18_50

ROOF or FENDER MO UNT '
Goe s o n q uick and easy (j
in 318" a . 3/4" with U
fewe st parts. ...
JM·150·K IOf 144 MHz use l O nly
JM·220·K tor 220 MHz use $34 .5 0
JM·440·K tor 440 MHz use co mplet e
And 1/4 wave a nte nna fo r roof and
fe nder mo unts $ 11.50

· 6 THRU160METERS
• TWOMODELS AVAILABLE
• RECOMMENDED fOR

RECEiVER USE ONLY
• INCLUDES POWER SUPPLY

.. ~ 114.no.oo , "L'"

.. 0114-»' .... '- ... _ _ 11".

All BANDPREAMPLIFIERS

Now yo u can recei ve the wea k signal s with t he Ame co PT-2 pre-a mplifie r!
Mo del PT-2 is a c o n t inuo us tu n ing 6 -16 0
meter Pre-Amp specifically designed fo r us e
w ith a t ra nsc e iver. The PT ·2 c o m bi n es the
f eatures of t h e well -k n o wn PT with new
sophisticated control circuitry that permits
it to be a dd ed to vir tu a lly any t ra nsceive r
with no mod ification. No ser ious ham can
b e w ithout one. Pr ice : $ 74 .95-
• Impro W'S M'nlIitivily . nd Ji~I· t o-noiOf' ralio.
• Booob si~. up to 26 db.
• F.,.- AM or SSB.
• B)puM'l ihdf aut omatically wfIffi th e InfU('f1H'l' if. Innamillil\l!:.
• FET . mplif ll!'l" I;i~" OUpr r1or CroM modubl ion pr ol Ktinn.
• Simpll!' to inl tall. • Adu n«'d lOlid -. I~11!' tirtui lry .
• ImprOloI!'limmun ily 10 tralu cr i"" ,. frunl -rnd .... erload by UM' of il l bu il t-in ~ lIl!' nuat Ol".

• Providf'll mast er po""l!'rco nlro{ for Ita lion foqUip mffit .

Q rsen Kiilrod'
Rntennas

_ Handle full 200 Wil ns - Iow. low VS.W.R .
• Delive. 3 dB 9";n an d more '
• P ick th" o n" that best fit . you. n llt9Cl s :

("MA GNETIC MOUNT
s lays put even at _ rs:.=..-~'":l
100 mph l ~~

MM·J M·150 for 144 MHz use l O nl y
MM-J M-220 for 220 MHz use $ 4 2 .0 0
MM-JM-440 for 440 MHz use co mplete

N Y E VIKING SPEED -X KEYS ~
N Y E VIKING Standard Speed-X key s feature s mo o t h . adj us tab le
b earing s , h ea vy -d u t v silver co ntac t s, a nd are mounted o n a h ea vy
o val die cast b ase wi th b lac k wrinkle fi nish . Availab le wit h
s tan dard , o r Navy k n ob, with. o r without sw it c h, a n d with nickel
o r b rass plated key a rm and hard ware .
Pa mper yourself with a G o ld -Pla u d NYE VIKIN G KEY!
Model No. 11 4- 31C-0 0 4 G P has a ll t he s m oo th act io n features c t
NY E Speed-X k e ys in a special "prese ntation" model. A ll
hard ware is h eavily go ld plated and it is mounted o n o n y x-lik e jet
black pl as tic sub-base . P ri ce $ 50.00

NYE V IKING SQ UEEZE K EY
E xtra-long, fi nger- fi tting molded pad dles with
adj ustable sp ri ng t e n sio n , adjustable contact
s pacing. Knife-edge b earings and ex t ra large .
go ld plated silver con tacts! Nickel p la ted b rass
h ard ware and h ea vy, d ie cast b ase with
n o n -ski d feet. Bas e an d d u s t co ver black

:::~~::~~~ -$2!I95 c rackle fi n ishe d . SS K-l- $ 2 3.45_
SSK-1CP has heavily c h rome-p la ted base and
dust cover. Price - $3 2_95

CO DE PR ACTICE SET You ge t a sure, smoo th . Speed-X model
3 10-001 transm itting key , linear circuit oscillator a nd ampli fi er . wit h a
built-in 2 " sp ea ker, a ll m ou nted on a heavy duty a lu m inum base w ith
n on-sk id fe et, O p er ates o n sta ndard 9V transistor t y pe battery ( n ot
incl uded). Price - $20.75
PHO NE PATCH Mo de l No. 250_46_1 m ea sures 6- 1 / 2 " wide, 2-1/4"
high and 2-7 /8 " d ee p . List price, $36_50_ Model 2 5 0- 4 6 -3 , d es ign ed for
use with transceivers having a built-in speaker , has its o wn b u il t -in 2 " x
6 " 2 watt speaker. Measures 6 -1 /2 " w ide , 2-1 /4" h igh a n d 2-7 /8 " deep.
P ri ce - 546 . 50

T HE IAMBIC KEY ER PAD DLE.
Features include : adjustable jewe led
bearings (" Delu xe" o nly); tension and
contact spacing fully adjustab le ; large,
so lid . coin silver co ntact points; 2Y.. lb .
chrome plated st ee l base rests on
no n-sk id fee t ; lifetime guar antee
"'rulinst ma nufacturino oe tecrs.
"Sta ndard" mod e l with textured gray
base . S49.50.
" De lu xe" model with ch rome plat ed
base . $65 .00

T H E IMPRO V EO "ORIG IN AL"
VIB RO P LEX . S uita ble f o r A ll
C las se s o f Transmitt ing Wo rk
Whe re Speed an d Pe rfec t Mo rse
Are Prime Essentials . T h is g rea t
new Vibrop lex is a smooth a nd
e asy w o r k ing BUG. It ha s w o n
fa m e o n la nd and sea fo r its
c la r i ty, p rec is ion a nd ease o f
manipu lation. Ca n be s low ed
down to 10 words per mi nute o r
less or gea re d to as h igh ra te o f
sp eed as des ire d . Mainta in s t he
sa me high q u a lit y s ig na l at w hat ­
e ver speed , insuring easy rec e p ­
t ion u nder al l cond it ions. We ig h t
3 tos. B o z. S tandard $5 6 .9 5
De L u xe - Chrom iu m base a nd
top p a r ts. w ith jeweled m ov e­
m e n t. $6 9 .9 5

THE "C HAMP ION " V IBR O·
PLE X
We ight 3 Ibs . 8 oz . With out c irc ui t
closer. Standa rd f in ish onl y . alTO­

mium f in ishe d top p ar ts, wi th
grey crysta l base. $ 56.95

<P?',
~ ..

....

i.....~ ;. A .
.. . , ':oJ

"'"-, . ,

THE "L IG H TN ING BUG"
VIBRO PLEX High Qual ity S ig­
n als at A lt Speeds . F lat pendulum
model. We ight 3 Ibs. B o z. Sta n­
dard - Po li shed Chrom ium tOP
p a r ts, gr e y b ase . $69.9 5
Stan dard $56_95

0IIr

P.O. Box 27, Me dford, Massachusefts,02lSS= TEL. 1-617 - 391- 3200

VIB RO -KEVER
Ov er the years , w e h ave h ad many
requests fo r Vibr o p lex p e rrs to be
u se d fo r co nstruc t ion of a keyin9
m ec ha nism for a n elec t ro n ic
t rans m itt ing uni t . T h is beau t ifu l
and m ost e ff icien t "Vic ro Ke ve r"
is ide a l fo r th is job.
F EAT U R ES DF TH E "V IB RD­
K E VE R"
• Beau t if ul be ige cot c r ed base,
s ize 3 ::-:''' x 4 ",",'. w eig h t 2 14
poun ds
• Same lar ge s ize co n tacts as f u r­
nished o n De lu xe V ibrop lex .
.Same ma in f ra m e and su p e l
f i n is he d pa r ts as De lux e Vib ro­
p lex
Stan da rd - _$49 .50; Deluxe F in is h
ss s.on



TUfTS Electronic Department Store,.TUfTS

$ 29 9 .0 0
339 .0 0

39.0 0

48 .00
29 .95
29 .9 5

8.00
1 6 .00

6 .00

89 .00

14 9 .00
349 .0 0
399 .0 0
2$9 .0 0
289 .0 0

PRIC E LIST

CWFILTER$39.95

IC KEYER $97.50

MODEL 1KBALUN$22.50

~
r.

.~,; r;
• sr..eepskirts. No ri",i ", . .. •• " ..
• $lIlIUlaled·slereo

lec ~ n iq lJl: nnersORM,
~r:v~~~PYI1rilily Df

• 80 H~.ndwill l!l .
• E,gMpile It filler.

TEL. 1-617-391 -32 00

T empo 5·5
T em po 5·5 w i t h to uc h tone pad
12 Bu tton t o u ch tone pa d

(not Inst alled )
16 Button t e uen to ne pad

(not Insta lled )
T o ne b urst generator
CTC5S sub ·aud l b l e to ne cont rol
Rubber ne x antenna
L eat her hol st er
C igarette li ghter plug mobil e

c hargi ng un it
Match in g 30 w att ou t p ut 1 3.8 v ee

po w er amplifie r (530)
Ma t ching 8 0 watt ou t pu t

pow er am p li fier (58 0)
T empo 5 ·2
T empo 5·2 w ith toucn t one pad
T em po 5 ·1
-rem 0 5 -1 with touch tone pad

Tempo S·'

• The first a·nd most thorough ly field te~ted *"
ha'l d ·held syn thesized radi o available.
800 c hanne ls in the palm o f your hand .

• Simple to operate. {You don 't 'leed a
degree in co mputer programming!

• Heavy duty battery pack a llow~ more
o peratin g time betw een cha rges ~

• E_ternal microphone capab ility . ~

If you"re not on 210 th is is the perfect
way 10 get started. With t ile addi t ion o f the
S·25 [25W outputl or S-75 175W OU tput)
Tempo solid state amp lifier it bec-oes a
powerful mobi le or base station. If y ou have
a 220 MHl rig. th e S-2 will add tremendous ~

vl!'r~ati Ii IY. Its low price includes . n e_te rna l J.<
mic rophone ca pabi lity. heavy duty ni-ced
battery pack. cllarger, and telescop ing wh ip
antenna

--

500 W. RF TRANSFORMER
$35.00

LOOP ANTENNA
L oop A mpl if ier $67.50
Plug· in loopsS47.50 ea.

MODEL 2KBALUN $42.50

• J kw CW. 6 kw PEl' irlpU!power.
• Reolacel eeetee",sulal• .
• 1.1 · 30 MHl,
· 1:1 or4 :1 rabo . n ilable.

• Full500 wall CW
eapa b'~ly, No lime limit.

• Convefllent ~ wilcll ~electi on

• ;'~~I~~~~~~P:ificiency.
• AFletrile10rOld eeee.

TE MPO
the first in synthesized

portables gives you
the broadest choice
at the lowest price

t he T empo 5 -2

Tem po is first again. This time with a M
sUPl'rior qu ality symh esiled 220 MHz hand - ~

held transceiver . With an 5·2 in your car or
pocke t you can me 220 MHl rep eate rs
througho ut the U S. It offe rs all the advanc-
ed engineerin g, premium qu al ity cc mpo-
nerus and exci ting tearu res of the S· '. The
S·2 o il ers 10 00 chann el, in an extremely H.
lightwe ight but rugged case y

••• the new 5- 5
.. The only syn thesized hand·held ollering

5 watts ou tPUt . ISwitc hable lor 1 or 5
wan o perat ion )
The same dependability as the time
proven 5·1. CirCtJi try that has been
pro ven in more tha n . mill iOf1 hours of
coeeanon . M

• Heavy du ly battery pack . -V-
• Telesco p ing whip aOlenna .
• Ni-cad batt ery pack, ch arger .

Externa l mic rophone capabilily .

PALOMAR ENGINE ERS

MassG( husetts , 02155

BEAM BALUN$47.50

VLF CONVERT ER $59.95

«:

RF TRANSFORMER $42.50

• H wCW, 6kwPEl'in,ulpo'ftl"
• U bCIlt lor 2~ llOom.
• 1.1 · JOMitl ,
·1:1 I r 4:1 r' hl an ll. lIle.
• AI slMnlen sleeillanlw.re.

Me

.... .. "
~~

FREQUENCY STANOARO
$42.50

:~.-
~

•••

• Lu m the truth mool fur "'enll.
• Fil d ill ~Ulnlnt freIllleroey.
• Fi1Id Aand l otl_anct.
• B~dba Illll 1 · 100 MHz.
· . Simple 10 lSe . - Set conUme.I.

R·X NOISE BRIDGE $55 .00

m $299.95

ALL BANOS PREAMPLIAER
$8950

ANT ENNA TUNER
Here is a new tueer that pun more power
int o yo ur ant en,.,.., wor ks f rom 160m -1 0m,
handl es f ull legal power and th en lOme, and
wo r ks w;l h coe x, single wi.e and balanced
lines. And it lets YOU tune up wilhou t goin g
On t he air

All tune rs lose $Orne rf POWE" . mos tly in t he
induc tance coil and the ba lun core. To " vo id
t his I'll' switched f rom No . 12 W Ife for the
main induc tor to Yo " copper tubing. It can
carry ten times the rf cun e,n . And we've
mov ed the balun from the output, where it
almost never sees ilS des ign impeda nce , to
the inpu t where il alwa ys does . Thus mo<l'
P<>W1'f 10 your ant enna .

n,l' bigge'St pro blem with tuners is ge lli ng
them Tuned up , Wi,h mree kno bs to tune
o n yo ur tr anceive r and th ree On t he tuner
eoo lell second s to do i, (see the warning in
you r tr an$C,,;ver manual) lhat's I Y, seco nd,
per kno b. We have a be lle r way; a built -in
50 Ohm noise br idge th at lets you SCI the
tu ner co ntro ls without t ransmitti ng. And a
switch tha t lets you tune your transm itte r
into a d ummy loan . So you can do the
whole tu neup witho ut going on the ai ~ .

Saves that final ; cut s QRM.

• Tunes 1.B10 54 tollil . COVell ALl . ",aleur
bands 160 10 6 mellls . All shor1wne
brN'easl bands.

• F. rrceivel'$AMOII.nsC"¥er~

: ~:~:;pOl=l,r~ rrcelVII
.' Reduces IInlge Indlpun. u~ It~ ponse.

P.O. Box 27,



HA M IV

[~:gJ i 0 J' -- . : . _6 ,

$99 .00

HD·73 HEAVY-DUTV
ROTATO R

with excl u sive Dual -Speed Control!

For antennas up to 10.7 sq. h . of wind lo:ad
area. Ma~t ~uPPOrt bracket deos ign permits
easy centering and offers a posit ive drive
nO"llip opt ion_ Automa tic brake actioo
~hior'lS stops to reduce inert ia str esses
Unique contr ol unit features OUAl·SPEED
rot at;on with one fiVl.'-position switch .
SPECIFICATIONS : Max_wind load bending
momen t - 10,000 in.·lbs. !side·th rust over­
turning!; Start ing to rque - 400 in..lbs.;
Hardened ~tee l drive gears; BearirllJ5 ­
100 -318" diameter Ihs rdened }: Meter ­
O'Arsonval, taut band (back·lighted!. There's
much , much more......

T he HAM IV se t s new lev e ls of
perfor man c e , S n ap a c ti o n
sw it c h e d wed g e bra ke and ro r a­
t ional contro ls b r in gs pinp o int
a ccu racy t o larg e d irect iona l a r ­
ray s pop u la r in c o m m u mc atto ns .
A n e w mo t o r p r o vi d e s pre -bra ke
a c t ion t o ass ist in s lo w ing d o w n
rota tional m a ss , and the new
t hi c ke r w edg e b r a k e offer s f ar
s tronger toc k-tn p h ase a ctio n . T o
t a ke f u ll advan t ag e of th is new
desig n, t h e H AM III IS d esigned
f o r in · towe r mou n t ing. A new
opti o n al h e a vy d u ty lowe r m a st
a dap tor is av ai la bl e w h e n t he
H A M III is t o be m as t moun t ed
w it h s m al le r a rr a ys. A sta in less
s teel spur gea r s y stem m u ltip l ies
t he t o r qu e in t o t h e dua l r a ce 9 8
ba ll b e ar ing s u c o orr assem b ly
assu ring y ears of trouble free p e r­
forma n ce. P rice : $ 189 ,00

into a n e w s t e e l r in g gear f o r to ta t
r el iabi li t y. T r ip le r ac e, 13 8 b all
bear ing a s sem b ly c a rr ies dead
w eight a nd m a intains horizo nta l
sta bi lity .
An o pti o n al he avv d uty lo w e r
mast a d ap to r is avai lable for ligh t ·
er loa d s w it h mast mountin g,
Pric e : $2 79.00

TAIL TWIST ERTM

III Two NEW Rotors
from Comell-Dubilier

;~\]
~'Jj~..,!iii",.

#"

V-30230 MHz Owl Trace $8SO.50
V-301 JO MHz Single 'rrace $6 70 .50
V -152 15 MHz mer rrace $625.25
V-15 115 MHzSingleTI3Cle $49 0 .50

SP ECIAL!
15% OFF ALL

H ITACHI SCOP ES

Single and dual trace, 15 and 30 MHz. Al !
19ur high sensitivity Hitachi oscilloscopes
are built to demand ing Hitachi quality sten­
ceres and are backed by a 2-year warranty .
They're able to meaw re signals as low a~

1mV/djv i~ i on lwit h X5 'fflrtical magnifier! .
lI ·s a specification you won' t lind on any
oth er 15 or 30 MHz scope . Plus: z-axrs
modulation , trace rotat ion, fron t p.Hlel X-Y
operation for all four scope models, and Xl
sweep magr1 ification. And. both 30 MHz
oscilloscopes offer internal signal delay lines
For ea'" of opet'<Jtion, func tionally-.-elat
con tro ls are grouped into three blocks 00

the colo r coded fron t caret.

HITACHI
OSCILLOSCOPES

A L LIANC E

• F o r t h e New S u p e r
Co m m un icat ion s A nte n n a s

• N ew Th ickw all Cast in g
• N ew Ste e l R ing Gea r
• N ew Meta l P in io n Gea r
• N ew Mo tor Pr e b rake
• N ew Super We d g e Br a k e
• Ne w L.E . D. Contro l 80 x
• S afe 26 Volt Operat io n
D e si g n ed fo r t h e newest of t h e
k ing-size c o mmu ni ca t io n s a n t e n­
n as, the T A I L TW I ST EATM is the
u ltim a t e in an tenna rotationa l
d ev ices. T h e T A l L T WI ST E R T M
s tar t s wi t h a del u xe c o n t r o l box
featu r ing snap ac t io n co n tro ls f o r
b rake a nd d ir e c t ion a l co n t r o ls ;
L. E.D. in d ic a tors sig n a l r o t a ti o n
a n d brake o pera t io n , w hil e t h e
illumi n a ted m e t e r p r ovid es drr ec­
tion reado u t. T hi s new c o n t ro l
bo x couples to th e newes t b e lt
r o t o r . Usi ng th e t ime tes t ed bell
r o tO/fi rinc iP le , th e TAl L T W IS T­
E R is a bra nd n e w d e sig n w it h
thic kw a ll c as t in gs and s ix: b olt
a s se m b ly . A b ra nd n e w m oto r
w ith pre b rake ac t io n b ri n gs t he
antenna s ys tem t o an easy stoo,
w h il e t h e m a ssi ve squ a re fr ont
bra ke w edge lo c ks th e assem bl y in
plac e . A n e w sta inless s t e e l sp u r
g e a r sys te m p ro vides fi n a l d r ive

$135.00
S01Xl
42DO
21l1Xl
171Xl

Descrip t ion Price

PR ICE LIST

Mossochusetfs,021SS= TE L. 1-617-391-3200

Fo. XK
All band detector wlself
con ta ined aural/visual alarm $109.00
Fo . XK (AWl
All band detector w/remo te
cont rol, waterprool S139.OO
Super Fa .
Super-Heterodvee remote
radar warning system S299.95

Our rem ote (RW) umtrs "cut-o f­
srqht" when insta lled . Dutol-srqht In

performence . toc .

FIrst rs the Fox XK_II reilds<\J1
oo nds ~nd luc ks dWdy on thO'VIsor.

fM 4360, 4362 HAM·MATE Oi~Cllo<ul wan-
_1 ire i_rtion t ype inuruments for ..... ,"".,"1
(o d <Ir refluted PO"" in SO-Ohmcw~~1

t" nsmin ion l i",,~ n ><.,.. . ro d i '''''1 dtKcnd.nts 01
lhot mode l 43 THRULl f',E" W, n ",., te , - t he
pr of~,'oml sUnd • •d of tht induu ry-lond "'; l1
,ccu" te ly me..u•• R F 1'0"'" now u"<lel .ny 1000d
' ''''d ilion. f u IP. w. tlmele, is """k up of " p'"il,ely
~ch in~ WClion of SG-ohm line, ' ro u u b lc wr'liing
.~m.m 'nd mele' "" lib.,led in ....' us. ,II mounted
in <I h i~h. i mp,cl pLa 'l ic ho u";ng. II i. this Iypc 01
..,Iid corm rucl io n ' ''d the di ,. ct i" n,1 THRULINE
coupling c;,,<.il , wit hout toroid' , thn 'ccounl fOf
the \uPO, ior;ly o f th e HAM.MATE W'Um'I '~

And now there's Supertox!
The III'SI remole. superh"te rodyn"

rad ar w<lminq system . Superfox hes 10
limes the sensitivi ty CdJXlblhty of <Iny
ccnvcnnonal rada r detector. It ISIdedl
for custom Lnsl~ll d\1ons.

VHF model 4362 (140- '80 MHzl

HF model 4360 ( 18- 30 MHzlBii\B
EICldronkCm1>Ol'CI'

MOD E L 4 3
Elements ( T a bl e 1 1 2-3 0 M H z
Elements (T a b te U 2 5-1000 MHz

Carrying c a se for Model 4 3 & 6 el e m e n t s
C arryi n q c a se f o r 12 e le m en ts

AMPHENOL[=~I

TUfTS Eledronic DepartmentStor~.TUfTS

SERff.S 3 t - BN C CON N t:CTOIl-S
Am p!>c""I '. B NC .onn~<ton . .. . ma.U. 11111' ''' --'' ' .
w ...h.er ....oof <onn..tou wit h !>a,on.t ... io n lo r
Qui<k d i$<o nn ....pp hl;". U o ....

S n... oo"pl l.l>l nnu an d mal . <ont.do or •
...u I' ma< hlnod from b. .... Sprinco a•• m.d. 0 1
b••• Ui"m <op po'. AU por" in ' utn ar . AS T RO ·
pl• • • <t® ' 0 I lv. yo u .o""••ton <an t.k•
• on . ta nt han d lin l. hi lh • • "'1'...." an d . .... .
. br.sion.

iiiiij®~
'.......""' .._,.."..- • " '. - -'- • • •• ~ ••

. .. . tt, " " " "1o...,,, '" 'OC '00
,.

1. ...'" "' ". ..0 '"\O .. ,n, ~ " soc soo w

lHRUUNE 'OC"..... ,~ ,m, ,~ sooo -1',(1.• .,,, ~ ,. ' - es .w

WATTMmR <!;)j.
100 ...... ~ ~, - -' (ll(I ... ... ' <IOO'l'(ll(I A, ,- ,= -1100 ..... . -\OXI .. .. " -

R EA D RF WATTS 01 R ECTLY I (Spec ify Type N Of" S 0239 c o n ­
nectors) 0.45 _ 2 300 M Hz , 1_10, 0 00 Wat ts ±S%, to w toserucn VSW R
- 1.05. U n eq u all e d economy a nd fl e xi bility . Bu y onl y t h e e lem en t !s}
c ove r in g ' y o u r present f req uenc y a n d power n eed s, add e xtr a ra n ges
l a t er if you r requ irements e x pand

P.O. Box 27, Medford
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29.95

19.95

79.95

19 .95
1.95

44.95
29 .95
29.95

7.95

59.95

3200

MFJ- 72Q

MFJ- 721

Mf J-7 51

These MFJ active filters are the most copied in Industry,
CWO·'UMFJ _CWfl.1U SIlF.'.'oof1... ....".

A·j " '29
95

, . . m·.! ._. ._ _ _ O>! i
_ '. ::':'.M'::': _._<*_ ._ .....:- .•
too'"' ,.. .. ...... "' _ _ . .... _ _ ,. __ ,,"..--_ - _.. .._-_ ......_..~....

lVIFJ-984 Deluxe 3kW Versa Tuner IV. SWR. forw ard·re f le<: ted
wattme ter, rf ammete r, dummy load. antenna switch, balun ,
3k.W PEP 299.95

MFJ-982 3k.WVersa Tuner IV. 1 position anteona switch . balun,
3kW PEP 199.95

MFJ-981 3kW Versa Tune r IV. SWR, lorw ard-o-efle<:ted wattmeler,
balun, 3kW PEP 199.95

MFJ-980 3kW Versa Tuner IV. Built ·in balun, 3kW PEP 169 .95
MFJ- 962 1.5 kW Ve!"$il Tune r Il l. $WR, forwar d-reflt'(;ted wattmeter ,

6 position anumna Switch, balun, 1.5kW PEP 169.95
MFJ-961 1.5kW Ver" Tuner 11 1.6 position ante nna switch ,

balun for balanced lines, 1.5kW PEP 149.95
Mf J-949 Deluxe Versa Tuner II. Ultima te in antenn a tuners: SWR,

dLJmmy load. lo rward 'reflect ed wattmeter. front panel
antenna switch , balun, 300Wou tpu t. 129.95

MfJ-941B v ersa Tuner II . Improved mode l with SWR!waumeter,
antenna switch , balun. mobi le moun ting bracke t.
300Woutput 79.95

MfJ-940 Versa Tuner II . SWR!wattmeter. antenna switch. no
balun, no mobile mount. 3OOW. 69.9 5

100-0014 Mobile mount lor MFJ-940 3 .00
Mf J-9 45 Versa Tuner II. With 5WR!wattmeter and mobil e mou nt ing

bracket,less 6 posit ion antenna switch , 300W 69.95
MFJ-9 44 Versa Tuner It. With ante nna switch and mob ile mounting

bracket. less SWR/wattmeter. 300W ouput 69.95
MFJ-943 Versa Tuner II , Less SWR/watt meter, antenna switch

mount ing bracke t, 300W out put 59 .95
MFJ·901 Versa Tu ner. Matches anyth ing. Coax. random wires,

balance lines, 200W output . 49 .95
Mf J-900 Econo Tun er. Matchelicoa x and random wires. 200W 39.95
MFJ- 160 10 Random Wire Tuner. For .random and lon9 wires. 200W 29.95

24 HOUR DIGITA L CLOCK
MFJ- IOI 24 hour digiUI clock , totally ~olid sta te, .6" blue

display (like TS-8205), tD t ime, lock function
(prevents accidental misse ttin q of time).

SSB/CW FILTERS
MFJ-752 Dual tunable SSB/CW acti"" filte r Sj.gnal Enhancer II.

2 noise limiterli. inputs lo r 2 rigs. 110VAC o r 12 VDC
Tunable SSB/CW acti~ fi lter Signal Enhancer.
110VAC or 12 VDC.
Super C'NfSSB Filter. 2W ampli fier. noise timiter$,
inputs for 2 rillS . 12VDC or 1TOVACwi th o ptional
AC adapter.
Deluxe Supe r CW FilTer. 2W amplifier. 12VDC o r
110VAC with op tional AC adapter.
Super DN Filter
Single Sideband Filter
12 VDC. 200 rnA.
Same wired and tested PC board as in CWF-2 BX
with 4 posit ion switch
Same wired and tesred PC boar d as in SBf -26X with
4 positi on switch

AC Adapte r 6 VDC. 300 mAo

SBF-2PC

CWf-28X
SBf - 2BX
AC Adap ter
CWF-2 PC

24-HOUR DIGITAL CLOCK
SOLID-STATE

59.95
49.95
29.95
29 .95
29 .95
17 .9 5,.5

59 .95
49.95

99.95
79.95
29 .95

119 .95

59.95
49.95

149.95

139.95

.:laf,_ 01
USl'TO_

..E....' saKl: _
TO<S T. 1.' ""'- lOCH
sPuT IOTO ""-. SlC
1I11.S'. e,t.o(l,O'III
TWELVE 1, CI1• ....:Tf•
",s.s ' ",S). ,"10< OOU
~"S """ I __
• lILVES>ClI100. " ."".
00 2SCtWIlUEIIS OY
""ESSltlG IllIIlOMS A, I,..li e ,.000.TtS

Ili(A' ","EAT-

• Bu ,,, .. n I<~. • 00, .ne"""'y • Iambicope<a
" on ... I n .. ,e' na' SQueele key • 6 ' 0 ~O
wPI.! • S,~,,,,,,, . nO ...,....ke, • Sp<-e<l . ..,1
u"'"' ''''''' _.~n , con"",. • U',," 'e!.able SOl'"
s ,a'••e.,n~ • 300 """s ma. . , PM" "'"
~* " t1'l I.... TU"E OH 0 " S1otTON[ OfF
• U....s • """,,,,~ n, cell• • 2· ' ' 6 • 3- ' • • •.~~

,
IIElOy...o'C(IOnlil
«llOl-.miS/ I'UlL"".U!ll .....,

SPEECH PROCESSOR
MFJ-525 RF Speech Processor. Plugs betwee n.microphone and

rig. Powerlu illatural . ounding speech . Vu meter
for adju stment of processing, 4 pin mic jack. 6 dB
more average SSB powe r. use with any rig aM any
mic. push button on-otf/bvpass.

lSP-520BX II l ogarith mic Speech Processor. Deluxe model.
LSP- 520BX log arithmic Speech Processor.

CkJ ~ $29 95

MFJ· 40T QR P Transm ilter

MISCELLANEOUS
MFJ-202 RF Noise Bridge.
MFJ- 1030BX R~i~r Preselector .
MFJ-2ooBX Freq uency Standard
MFJ-4 0T QRPTransmitt er .
MFJ-4 0V Companion QRP VFO for 40 T
CPO-5 55 Code Pract ice Oscillator
TK-555 Optional Telegraph Key.

MEM ORY KEYERS
MFJ-4B4 Gf8r'ldmane r Memory Keyer . Up to twelve 25 character

messages plu s a 100 , 75 , 50 , or 25 cna racter messeqe,
MFJ-482 Grandmaster Memory Kever . f o ur 25 or a 50 and two

25 character mes~ages .

MFJ -481 Grillldma Ster Memory Keyer . Two 50 character messages.
HK- 1 Optio nal Squ eeze Key.

PROfESSOR MORSE
MFJ-4 10 Professor Morse. Random ecce genera to rlkeyer. Morse cod e

teachi ng computer . Sends alpha only o r alphanumeor;c.
fulll e<lture Curtis kever , speed readout . delay for
spaci ng leu el"$ up to th ree seconds.

TEL EPHONE PATCHES
MFJ-624 Criso clear professiona l sounding audio, Vu meter for

mooi toring line leyel and for nulling lor maKimum ~pari lion

of transmi tter and receiv er, easy pat ch in palch out
con nections

MFJ-620 Same as MFJ-624 eKcep t without meter

l SP·5208X

elECTRONIC KEVERS
MFJ-8044IC Deluxe Keyer. Dot and dash memor y. 69 .95
MFJ-404 Econo Keyer. Built·in padd le, plus ext ras. 59.95
MFJ-402 Econo Kever. Buill-in padd le_ 44 .95
MFJ-4oo Econo Keyer. Ext ernal Key. 49.95
MFJ-408 New Deluxe Elect ronic fl . speed reado ut meter, socket for :

Memory . random code generator . keybo ard, 80441Ckeyer
ch ip dot and dash memo ry. Up to 50 WPM. 79.95

BY-I Benche r Detcxe Iambic Paddles. Heavy stee l base. non-skid
Iee t. 39.95

/
, .... I' ) stilI' wtOCH
10"'''''' <':10 " 5£ ''''0...'.1' 'NOS

C MOS·80 43 EIKl ro nic Keyer
SIa'e o. I ~.... OU 'G" use . cu.n IS·BOU
~oyeo-..",-a-d' ,p

C~·:j $5495

(.t. _$49 95 fi~J$ 5995

SI'WICIlIITD.. I TO .
'0 woo> I'\IU TO...

P.O. Box 27, Medford ,Mossochusefts,021SS = TEL. 1-617-391

NEW! GRANDMASTER MFJ ENTERPRISES
• MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER DELUXE
memory keyer gives you more features per dollar Ilian any other Versa Tuner I

memory keyer available - and Here's Why • ••
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5BTV

$959.90
$793.90

$629.95
$329.95

$1400.00
$1200.00

SA VE $200.00

FT207R :
From YAESU - 2m
FM XCVR. Handh eld
com pletely synth esized ,
digit al readout , key­
bo ard access, 2 watts,
4 memories and much
more.

Mod el 43

TS520SE

Hust ler 5BTV Vertical

TS52OSE : 160-10 meters,
200 watts P.E.P., speech
processor, noise blanker, ex­
cellent sensitivity and mini ­
mum cross-mod.

Syncom Sl with TTP:
From Tem po - the
world 's first syn thesi z­
ed 800 channel hand ­
held tr ans ceiver. In­
cludes battery pack,
charger , telescoping an­
tenna and 80 0
channels!

KlM PA2-25B Power Amplifier: 2 watts in , 25
watts out.

PACKAGE 1 PACKAGE 2
FT 207R Synt hesized

2m hand held $399 .00
KLM PA2-258

Power Am plifie r ~

Total Regular Price $491.95
SALE PRICE $441.95

SAVE $50.00

Tl922A:
Bird Model 43

$ 1199.00 with 2500H element
295 .00 and carrying case

$1494.00 Total Regular Price
$1294.00 Sale Pric e

SA VE $200.00

CA LL AND CHECK OUR GREAT DEALS ON
A LL VOUR AMATEUR RADIO NEEDS.

DIAL: 1·6 17.39 1·32 00
Stock items shipped wit hin 24 hours. Prices subject to change.

Limited quantity on some items.

Tempo 51 w{TTP $339.00
KLM PA2-258

Power Am plifie r ~

Total Regular Price $4 3 1.95
SALE PRICE $396 .95

SAVE $35.00

TL922A : 2 kW P.E.P.,
160-15 me ter s, 3-5002
tubes.

~ EfJK E N W O O D

T L922A :
MBII T uner

Total Regular Price
Sale Price

I

570

I

$375.00
149.95

$524.95
$424.95

$366.15
266.15

$594.02
464 .02

SA VE $ 100.00

Comp lcfc MulfimCfor C~pab i lity

Devol" : lOO~V to l jOOV

Ae,ol" , lOO~V to looc; V rm<

I'o,;" .n<o: c.rn ,0 20],l ll
DC curro"" 1000A '0 l OA (T ECH 310)

lOOn!' to 2 ~ (TECH WO)

~Ccur",nl: 10t>n~ lo lOA(TECI-I , ;,)
l OOnA to 2A (T ECH 3(0)

D;oo<iS<m;(Oru1UClO''<'5' funct;oo
Conrino;ty fuoClion (TECH 1I 0 )

If you 've eve, been troubled by a faultymult i­
meter - or had one that wasn't quite up to the

toughe r jobs - }'our troubles a, e over

Choice of Modd '
T he T Ee H 310 h" >II.1>:"" {<,curel. 7 fu"" ;"", . ,9
" "8". plu., O ."~VJ, accu=y
The TECI-Il()() h.. • OYif Vd, accu"q ",J,11 ,Joe,,00«
{<>lOrel, but with<>o' In,u·(Jhr"," ,o"tino;~' f"""Jon
'" lbe 10 amp cu[<en' " 0j\<>

T R7600 : 2m FM XCVR. 10
watts , LED reado ut , 144-147.995 .
Fully synthesized, any repeater
offset possible, memory channel.

TOTA L REGU LA R PRICE

SAL E PRICE

TOTA L REGULAR PRIC E

SALE PRICE

SA VE $130.00

SA VE $100.00

ECKMAN

TECH 300 - $ 110
TECH 310 - $ 140

574

TR7600 VHF XCVR
BLC 10/70 VHF Power Amplifier

TOTAL REGULAR PRICE

SALE PRIC E

TUFTS NOVICE EXCLUSIVE
Purchase y our Century 2 1 (570 or 574) from us and
have up to one ye ar to apply the full purchase price
towards a new HF transceiver when you upgrade
your station.

0' G u y ed T o w er : Includes to p section , 4 regular
ecttons. base plate, rotor plate, 50 ' guy wire, 2 guy
ssem blies w ith torque bars, 3 concret e guy anchors
nd other miscell aneous hardware .

TUfTS Electronic Department Store,.TUfTS

P.o. Box 27, Medford, Mossoc husetts,0 21SS= TE L. 1- 617- 391 -3200

O' Brac ket ed Towe r: Includes top section, 4
egula r sections, base plate, rotor plat e and universal

house brac ket .

6 'Unarco-Rohn
COMPLETE 25G TOWER PACKAGES

~KENWOOD



TUfTS Electronic Department Store,.TUfTS

$5_07
56 _6 7

S 833
$18.35

$ 19.5 0
52 6 ,80

$43,95

$ 21 .95

Low Pass Filters
E'rm,na" 0' B'"" 'V ,,,,I,,,,,, ,,,,,, f,, . no. r" TV
rec. ;""""y .ad;o",,,,,,u , " "on'whon
;nml lcd in '"lenn, lin" of th"" "an,
"""',", InpOJ! , nd"', " ",' ,n">«loo",,50 ohm,
lo"" t,oo 10" .3d B mox_ , VWSR 1_2:1
Al1 .n ,,01OQn" " 0' « , n,n 75de . he .. 41 MH,
C·51r.r. 25 WAM50 IV PEP SSB
C-514-T: 1000 IV AM2000W PEP ss e

AC Power Line Filter s

When i""a lled In tho . n1<on ., . I;mio", 0'
g,..,ly ,,duc< I,or'l' "ndover'oad inwl. ,. nce
'0 TV0' FM« CO;"" ","u",d by . m...u,
,odio ,,,n,m't.. ,, and ot~« h ig~ troqu<ncv 5 10, 18
rodio ",,,,ic,,,. Filt., ' '' ' ou, r"' ' ;90,1, h,low 510, 18
40 MH, by. pow", (octo, ')feat« than
1.000.000: t _Im",<Ionc. C_513_T t : 75/300 ohm
C·513-T2: 75/75 ohm; C,51J.T3, 3001300 ohm

Aud io Interference Filters

High Pass Filters

Elim;n., . 0' <educe int« f" . ne, to radio
am. tour r"""i.m. TV·, , nd "d; o" and
prO."" r ro<1 '0 " 9oa" h om. nWong DOW"'
Ion.
C·508_l: 3_",ct ;00 LC1;1,"" 3 Amax
C·509-L: 5-",e, ;on LClil,", Itor mo," " '0"
,ntod."nce l. 5" m.,

6 METER PREAMP
Id eal for DX

Ou r FinesIU HFPreamp-1.0dB NF
Thrs o Uls tand lng 43 2 MHz p,eamp provrdes tne low
est p rac tica l nOlsc figure The llnest lra nSIS(OrS ~v" l ·

"bi~ loday a re comb ined w,th Ihe ultoma le tn coo­
s t' uCllon a nd ~ ll g nmcnt S,ngle s tage Ga in lSdR
Im,n) No.se Fr(lu(e 1 2d B (rna> inclUding me asure ­
me nl unce rtalnly)_ 0 B to 1 OdS typrca l. Ba ndwldlh
IClOMHz. 12 . olls at abOul 7 mA. Type N conf1ecto r~

S ll ~ 1',d, l " Inc hes . Cen ler F,equ ency MlO 10 512
MH, Ispec,ty when o rde rlnq) Mode l ~3:2PE

Idea l lor pullrng weak sa le 'llt s 'gna ls ou l ot Ihe
nOise ThISp rea mp re s b~e n re spIJnSlble lor produc­
rng ma ny "ImpOSSIble'· OSCAR 0 80·s 1lJ dH ga in
2 dB norse tlyu, e . 12vdc pIJwer (,,>mA) BNC con·
r-ecto rs Alumrnum box IS 1\ , 2' ,x2"
Model 30 PB 28·30 MHz.

10 METER PREAMP
Osc a r Sp ec ial

ThiS low no,se pream p S1gnl lrcan lly Imp m , p,; the
Se nSllrvlty 01 mos t 6 me ier rece lVP(S Ava ,lilb le OI l
Iwo he quen c y ve,s,ons to co ve r OX a nd FM per­
lions ot the ba.ne! 18 dB 'la in. 2 dB nOise t,gu,e
12 vdc power. BNC connect o's
Mode l 50 PB 50-52MHz. Mod el 53 PB 52-5~MHz

All IJf the fealu res 01 ou( popu lar OSA-S Out to' 6
me te rs Fully GIJmpa lab le With Ira nsce l, ers running
30 Wil t (~ Or less All mode us e NIJlse Figure 2dB
Ga in . l SdB. VSWR (trans mrt)t 2 Ava ilable lo r 50-52
IJr 52-54 MH" (sp eclly whe n orde ring) UHF con
nec tIJrs Mode l aSA·6.

$90.00

220 M H z $ 2 1.9 5
o l ow Nois e Prea mp
I ' . Me le rs-Cove,s ron 220-225 MHz range w'lh
I ~ d8 ga ,n. 1 dfJ norse f'qu re _ 12 volt powpr dnd
BNC cOll"ec lors M nrl ..1 220 PB.

TEL. 1-617-391-3200

$54.95

Ehm;n." ,0t<1 I. ,. ococ' u' '''' io VOU' oudio
equ'pm.n' by ,0<1;0 , m'lOur l" n,m" tofS,nd
othor ,adio "', ,.;c"' . C_505_R ;n,,.II' ;n ,h.
;,,"u, I;n" ot , "oio equopm.nt. Con,;'" of t.......;;-::"""""""\1 1""- C'506 · ~ ,n"a ll, in ,peakor lino,_Un;t

:,;': w;11tako 0>" of " 0'00 ,peak., " " .m

--

$ 33.00

Model PM·1

Inte rference Filte rs from J . W. Miller

CN·630
Frequen cy Ran ge : 14 0 -4 50 MHz
Po we r : 2 Ranges (Fo rw ard 20 / 20 01'1)

(Reflected 4/401'1)

Exlre me ly Se ns itive

PREAMP MODULE
Thrs lOw nOrse preomp IS d~srg ned to be eaSIly In'

co rpIJrated Into new or eXisting 2 meter equrpment
Solder pins a re prOVided lor mountrng to a PC boord or
for cOnnecl,on 10 Wff e or COilx Use, low noise JANEL
MOSFET Clfcuitry Each unit IS tully leSled fOI ga in a nd
nOiSe I,gure Quan ltly puces a re avarlable tor OEM·s

The QSA5 prea mp is a high performa nce _low nOise
preamp 10f improvrng the rece iving se ns itivity 01 2 Meier
trans ce i, ers This prea mp leatures easy insta lla1ion wrth
no modrf,cat,on to the t,ansceiver req uired ThiS preamp
can be used with vrrtua llv a ll2 mete ' Ifanscei"e rs and on
all mOOes - FM. SS B. CW or AM Relays in Ihe QSA 5
auloma tlcally by pa s~ the preamp when tran sm,t power "
se nse<:J. A LED indrca lIJr shows the slatus of IhC GSA 5
A tront pane l sw,lch a ll<>Ws 1he pream p tIJ be bypasse<:J
while ,ece iving. The low nOise figure IJI the GSA 5 pro­
-oes tor exCepllOnal sensitrvily The ga in has been set
to IJpl,mlle Ihe pe rforma nce wllh 2 me ter tran s­
ce ivers

aSA5 PREAMP
For Transceivers

UHF PREAMPS

ThISpreamp p rovides a low nOise hglJre reqUired lor
de m"nd lng appticanons A prem rum Slale -ol-the-ar!
tra ns ,s tor rS used to pr IJvlde e Xiremely hIgh ~ens l hv·

' Iy Two SlJ ge s 20 dB ga in. 2 dB maXimum 110'se
Irqure It 7 dB typical). 12 volt dc powe r BNC conoec­
tors Mod e l 43:2PC 4:21J.450MH z

$ 6.00
6 .00
6.00
' .00
1.25

$ 79 .95
11.95
27 .95

s 14.95
10 5.0 0
115 .0 0

PRICE

s 79 .95
12 .00
79 .95
10 .00

s 2 1.9 5
2 1.95
2 1.9 5
21.95
21 .95
16 .9 5
4 1.9 5
43. 9 5
21 .9 5
33 .0 0
54 .95
90. 00
27 .00

$135.95
RF-440

CN-620

RF Spee ch Processor
Mode ls RF-40 0 & R F·660
Inc reases t a lk power with splatte r free opera ­
lion . RF cl ipping assu res lo w distortion .
S im p ly install betwee n m ic ropho ne and
tr an smitter .
T olk Power: Better than 6 dB.
Frequency Re $pon$e: 300-3000 Hz a t 12 d B
d own.
Distort ion: Le" t han 3% a t 1 k Hz, 20 dB
cl ippin g.
Power Req u irement : R F440 sel f con t ai ned .
AC power supply: RF·660 13 .5Vd c e xt ernal
su p p ly .

CN-720 and CN·620
Frequency Range : 1 .8 -150 MHz
SWR Detec t io n Sensit iv ity : 51'1m in .
Po we r : 3 Ranges (Fo rw a rd , 20 / 2 0 0 /1 0 0 W)

(Reflec ted, 4 !4 0!2 0 0 Wl

LABORATORIE

DAIWA_
$105,00

$ 166.95

DESCRIPTION

CLASSIC 2 METER PREAMP
This Widely used 2 mete r pr eamp is protUlbly Ihe moSi

senSlllve a.a,lable loo ay One mod el provides J unllorm ly low norse
hgure across Ihe lu ll band Equ~lIy applicable lor OX. AM
SS8 . FM ~nd OSCAR 18 dB ga in. 2 dB nOIse figure, 12 ode powe r
(SmA) BNC conne ciors Aluminum 00' IS 1"; ' 2', . 2 ';
Mode l 144PB 144 ·'48MHz

Prec i<ion. Spe cify 4 o r 10 MH~

10 to 1 Digit a l Divider
Eigh t, 10 to 1 Dividers

USEFUL ACCE SSO RIES

BNC to BNC, 3 6" RG- 58C/U Cob le
BNC to UHF. 36 " RG-58C/U Coble
BNC to RCA Pho no. 3 6 " RG-58C/U Coble
Ada ptor, BNC Plug t o UHF Jock
BNC Connecto r, UG-88/LJfo r RG-58 size ca ble

MISCELLANEO US

Antenn a Isola tor, 144 -174 MHz (50-239)
Cavit y Filter, .5 dB loss
Cavit y Filter, 2 dB ma ximu m loss

PR EAMPS

28-30 MHz (BNCI
50- 52 MHz l BNG]
52-5 4 MHz lBNG)
135- 139 MHz (BNG)
144- 148 MHz lBNe)
2m Preamp ModUle (Solder T ermi P'lals)
144-148 MHz fo r Transceivers (50-239)
50-5 2 MHz (50-2 39)
220-225 MHz (BNG)
420 - 450 MHz (eNG) 3 .5 dB max im um N F
420-450 MHz lBNC) 2.0 dB maximum NF
1.0 dB typi cal NF
A ny single fr equefl cy bet ween 30 and 50, or 148- 174 MHz IBNG)

CONVERTERS

144-146 MHz IN, 28-30 MHz OUT (BNC)
2n d c rystal fo r 144 CF (146- 148 IN . 28-30 O UT)
132-4 34 MHz IN. 28-30 MHz O UT (BNC)
~nd cry m l fo r 4 32 CF (434-43 6 IN. 28-30 DUn
vtsoavailab le with 434-436 MH~ IN and 28 -30 MHz OUT. (Oscar 8 ,

Mod e J) 79 .95

OSCILLATO RS

JANEL

432CF

144C F

Coax ial Switches
2 Posit ion /Model CS-201
4 Positio~/Mod81 CS-401

SWR & Power Meters
Models CN·72 0 , CN·62 0 and CN-630
Pr o fess io n a lly engineer ed cavity constructi on.
Po wer Rat in g: 2 .5kW PE P, lkW CW
Impedance: 50 Oh m s
Co n nectors : 50·2 39
lnse rtlon Lo ss : l e ss than 2 dB
VSWR : 1 : 1. 2
Ma xi mu m Fre q uency: 500 MHz
Iso lat io n : Bette r th an 50 dB at 300 MHz ;
better th an 4 5 dB at 4 50 MHz ; ad jacen t
t er m inal .
Un used Termina ls gro u nded.

P.O. Box 27, Medford, Mossochusefts,021SS



Prices FOB Med fo rd ,
Mass. Mass. residents
add 5 % sale s t ax ,

Minimum $3.50 for
ship p ing and h an d lin g
o n all orders.

- Mod el T A -33. 3 el em en ts . 10. 1 - A K ·60 m as t plate ad aP t er
d B f o r w ar d ga in (over iso tro p ic $ 14. 50
sou rce) - $ 2 64 .00 - M o d el CL-33. 3 elemenu;

$30 4 .75
- M o d el CL-3 6 , 6 element'S
$ 392. 7 5
- M o del CL- 2 0 3 , 3 el ements
$ 290.00

- M o de l T A- 3 6 . 6 e lement'S - - M o d el TA-40 K R - 40 met er
$ 392. 7 5 conversion k i t - $ 119, 50

SPECIAL! 25% OFF ALL MOSLEY ANTENNAS.

- M odel M PK ~3, 7500 Watts A M I
CW and 200 0 Watt'S P. E.P, SSB ­
$6 7 .75

ORDER BLANK..

JPiII.=~:\L-Ia :
j~ ~.~ ~ :~. ~ ~~:3.·\......~.

HI T A CHI OSCI LLOSCOP ES
Si "g\~ aor1 d ual t, ace , 11) and 30 MHz. Al l
lo ui high se" . it' vily Hu achi o.cill o.oo pe'
a,l' hl,, 1110 dem arld,"'l Hitach i (IU" liIV st an
dii, <1 . and a, e hacked hv a 2've,,' wartan t v
T hev ' , e ah le 10 me"'u ,,, ';9"al. a. Iow a.
lmV.'<1 "",ion (wrth X5 ve' l,c al magoif ierl
In a .pec,t ":ali o ,, you WOn'l hod on " ny
Olh r , 15 Of 30 MHz sco pe . Plus: Z -a ~ i .

moct"la lion , 1'''''1' ' Ola lio o. 1'0f11 Pilne l X·Y
OlJ"fa t,on 10' all lour 'Cope model" and Xl0
'W~ll mago il ic"liofl. And, hOlh 30 MHz
O$Cl llo'cOpe. offe, i"le,nal , iqnal de l..., Iioes .

• V.J02 30 MHz Dual T r.JCe $850 .50
• V..:301 30 MH z SirgeTr.JCe $670.50
• V·152 15 MHz Dual T I3Ce $6 25.25
• V·151 15 MHz Single Trace $490.5'

SPECIAL!
15% OFF ALL

HITACHI SCOPES

P. O. Box 27, Medford, Mass., 02155, Tel. 1-617-391 -3200

CAT. PAGE QUANTITY UNIT TOTAL
NO. NO. DESCRIPTION ORDERED PRICE PRICE

.

5% Sale s Tax
Name Call (Mass. Residents)
Add ress

City St at e Zip Shipping $3.50

0 Check Enclosed o Visa 0 Master Charge 0 $1 Enclosed for Cata log and Handling Min .
($1 refundable with

PRI CES SUBJECT TO CHA NG E WIT HOUT NOTICE fi rst purchase) Amount
Card no. Card ex p odate Enclosed
Signat ure

OPEN DAILY 9-9
SATURDAY 9-6

SPECIAL PRICING NOTICE

----------------------------------------------------------------

TUfTS Electronic Department Stor~MTUfTS
~~

El ectronic Department Store

WACOM $4 79 .

T hese B a nd Pass B and Reje c t Cir­
cu i t e u pre xers i n c l ude t h e use o f an
ex c lusi ve c i rcu i t de vel o ped f o r
WACO M, Which prov ides super io r
suppressi o n o f sp urious sid eband
n orse between and ad ja cen t to the
d u p lex f requ encies. When used w it h
a hIg h Q f ilte r, the B and Pass Band
R ejec t C i rcuit p rovides f re quency
respo nse curv es wi th band pass ca vi ­
t y c ha r ac t er istics at the f req u ency
t o be p assed and b and-rej ec t cav ity
cnaract ertst tcs at t he f req ue ncy t o
be atten uat ed .

BANDPASS-REJECT DUPLEXER
DPlA·144 FOR 144-174 MHz
Also aeau anr e f o r
54,220, 450 MH z .

Many of t h.e ma jo r items, such as t ransceivers, are availalbe at specia l discount prices. A complete list of these specia l
discount prices may be obtained by writ ing or ca lling our mail order dep artment . If yo ur o rder co ntains on e of th e
item s on t he current discou nt list o ur sales staff will make sure tha t yo u receive t he lower pric es.

P.o . Box 27 , Medford , Mossochusetfs, 02155= TEL. 1-617 -391 - 3200



Ro y Cawthon N4CEY
2402 Pl ymouth Lane
Norcross GA ]0071

Egad! An Easy-to-Build
Synthesizer!

Fig. 1. Receiver block diagram.

ha ve the s ta b ility of a
crystal with the agility of a
v ari ab le- f req ue nc y o sci l­
la tor .

First of a ll, I wrote down
so m e speci f ica ti o ns t o
shoot for in the design of
the synt hes ize r addit io n.

1 . The rece iver will op­
e rate wit h inpu ts from 135
to 137.99 MHz.

2. Cha nne l spa c ing will
be 10 kHz to provide 299
c ha nne ls. The 10-kHz sp ac­
ing was d eemed adequate
since th e receiver i-f is 30
kHz wide. This wo uld give
some desirable overla p.

3. Refer e nce freq ue ncy
feed th rough from the loop
phase detecto r will be ke pt
to a m in im um since it
wo uld modulate the vco .

4. A ll spurious responses
will be 50 dB be low the car­
rier.

5. Vco outpu t will be a
minimum of 250-mV p-p in
o rder to d rive the SN76514
mi xer located in the re­
ceiver.

6. The synthes izer lock up
time betwee n c ha nne ls will
be 0.5 seconds o r bett er de­
pe nd ing on final loop band­
widt h a nd damping fa ctor.

7. The loop damping will
be between 0.707 a nd o ne.

8. Double pow e r-supply
regu lati on w i ll be used on
cr itica l ci rcuits.

9. Go od rf co nstructio n
prac tices will be used .

After this 1% o f in spir ­
at ion came the fun part!

Sta tes sa te llites.
At that t im e, my receiver

was a ll c rysta l co ntro lled ,
a nd th e Me teor spacec raft
used different fre qu en c ies
in the 136- to 138-MHz
ba nd . It took me two week s
to ge t a new c rysta l for the
receive r; by that t ime the
bird was programmed not
to bro adcast for a while, so
I fina lly had th e 137.3-MHz
frequ e ncy ava ilable but no
sate llite. This really sounds
like Murp hy at wo rk.

It was not until 1978 that
things got stirred up ag a in.
The Soviets now had a
Meteor operat ing over the
United States with hig h
re sol u t i on - a b o u t o ne
naut ic al m i le reso lu ti on.
This was d iscove red by Bill
Wa tt in Co nyngha m, Penn­
sy lvan ia, usin g a sc an­
ner/sy nt hesiz er arr ange­
men t. Natura lly, I co ntact­
ed Bill a nd fo und out the
new fr eq uency in use as
well as the type of eq u ip­
ment he was using. This
t ime, th e frequ ency in 'use
was 137.15 MHz, and aga in
I was stuc k without a crys­
ta l.

It now was becoming
ra pidly obvious th at I had
to do so me thing to give the
recei ver som e f req uency
agi lity . For a ll I knew, the
next Sov iet sa te llite would
be o n yet another f re­
q uen cy. The idea for a syn­
thesizer fo r use in th e sate l­
lite ba nd see med reaso n­
a ble . The synt hes ize r wo uld

14 4Clll

J AN EL MODE L 1<1 4 ( /\
R F CONVE R TER
FREOU E NC Y IN P UT ' 13~ TO 13B M M ,
CON VERS ION GA IN • ~O d e

I -F ' 2 4, 3 TO 27,3 M H.
L 0 • 110 .7 MH ' ~ l~ OVER TO NE CRYST AL
N F ' 2 2 d B

Tha t' s rea lly no t bad con­
side ring tha t c rysta ls cost
from fi ve to six dollars each
t hese days, a nd 299-pos i­
t io n rotary sw it ches are
even more expensive!

By now, I am sure t hat
you have as ked yourse lf
just why yo u need a 299­
channe l receiver, anyhow.
Le t me te ll you how it a ll
got started fo r me . A couple
of years ago the Soviet
U nion sta rted leaving some
of t hei r M eteo r-ser ies
weat her satel l ites operat ing
ove r the United Sta tes. This
sti rred up my interest con­
s idera bly , s ince up unti l
1976 I had used o nly United

f----- - TO FAX M ACMIN E

C(NTER F REOUE NCY - 10 7 M H!
Ll IolIT ING K N E E ' - 5 0 " 6 '"
6 w. • 30 10...

JA NE L MODE L 13 7 P B
PRE AM P
GA IN · IB d S
N. F. - r.a e a

RI GMT MlllND
CIRC ULAR ANTENN A

~>----------1-----l~

----- - - - - - ---l
I

r - - .1 _ _
1

I 1
t 13750 t
L .....I

4 CHA NNE L CRYS U, L PL AN N ED
CONTR OLL EO OSC ILL ATOR SYNT H ES IZER

A DDIT I ON

Have you ever been dis­
satisfied with having

to bu y a new c rysta l eac h
time yo u wa nted to c ha nge
fr equencies on t hat inex­
pensive receiver ki t you
bo ught?

This a rt icle will introd uce
yo u to an easily-built fre­
qu en cy synthes ize r tha t can
be adapted fo r two-me te r
ham band or weather sate l­
lite use .

If yo u a re t ired of bein g
co nfine d to th e three o r
f our c hannels in your crys­
ta l-controlled rece ive r, let
me show you how you can
ha ve 299 ch a n ne ls fo r
about twenty cents ap iece.
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To divide by Count loaded Qa input Qb input Qc input ad inp ut
9 a L L L L
8 1 H L L L
7 2 L H L L
6 3 H H L L
5 4 L L H L
4 5 H L H L
3 6 L H H L
2 7 H H H L
1 8 L L L H
a 9 H L L H

Table 1.

Fig. 2. vottege-controlled oscillator and low-pass filter.

aro und an RCA CA3028 d if­
fe re n t i a l amp lif ie r IC,
whic h appears in Fig. 2. O ne
sec t io n of th e Ie is used in
the osci ll ator c irc u it whi le
the other side is used as an
LO buffer. The c irc uit is
usef u l up to 100 M Hz o r so
by mani pu lat ing the ta nk
c ircu it values. A lso, it is
quite l inear ov er seve ra l
M Hz . In th is case, the vc o
center f requ ency is 36.5

Terminal count
Number counter sees to d ivide by 3500
The number of counts to reach terminal co unt.
The number the counter is dividing by.

10 kHz
section

9
9
a

Table 2.

Photo A. A view o f the d ish antenna shows the usual tin­
can feed. Three cast-iron barbell weight s co m prise the
co unterbalance . The S-band co nverter sits be lo w the dish,
sh ielded from the rain in its plastic trash bag. The dish
diameter is six feet; the preamp is mounted at the fee d.

MH z below th e rece iver in­
put and sim pl if ies the num­
ber c r u nc h i n g f or th e
div ide-by-n counter inter­
f ace. Now, sim p le su b­
tr act ion says that the vco in
t h e sy n t hes i ze r p ha se­
lock ed loop w ill run fr om
35 M Hz, corresponding to a
135-MH z input, to 37.99
M Hz , c o rr esp o nd i ng to
137.99 M Hz.

The vco w as de sign ed

100 kHz
section

9
9
a

""'

t MHz
sect ion

9
4
5

10 MHz
secti on

9
6
3

minus
equa ls

infor mat ion is th e f requen­
cy range over w hich the de-­
v ice wi ll operate. In my
case, I changed th e o riginal
110-M Hz c ryst a l in t he
Janel to 110.7 M Hz . This
mak es the synt hesizer o u t­
put frequency exact ly 100

U
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Th e work lasted severa l
months.

In d iscussing the synthe­
size r desig n, eac h section of
th e l o op i s rev iew ed
separa te ly. A short loop
ana lysis is als o given . I
began the design by maki ng
a block di agram of the ex­
isti ng station rece iver. This
appears in Fig. 1. A Janel
con verter is used in this re­
ce iver due to t he excell en t
co nst ruction tec hn iqu es
and circu it de sign by Janel
Labs. This co nve rter has
w o rk ed f l awles sl y fo r
severa l years no w , and it
seems as good as the day it
a rriv e d . Recentl y , th e
137PB preamp was added.
The 1.8-d B noise figure
allowed me to hear the ATS
sate l l i tes qu ite well on a
sim ple d ipole.

Fro m t he block di agram
com es the f irst v ita l in f or­
m ati on need ed in th e de­
sign of the synthesize r. This
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Photo B. A n overall vi ew of the stat ion. The rec eiver is at
the left.

Fig. 3. Vco lin earit y cu rve.

of the loop fil ter at band­
edge. Finall y, the vco sen­
sit iv ity w as ca lc u lated f ro m
the graph, as fo llows, and is
used in t he analysis of the
phase-loc ked loop.

Vco sensit iv it y in rad ians/
-se c .rv o l t) i s eq u a l t o
2nAFltN . De lta F is equal to
3 MHz, and De lta V is16.69
volts. Ko now w orks out t o
be 1.1293 t imes ten to the
six th power radians/sec.!
vo lt. This is the sensit iv ity
of the vco alo ne. The veo
sensit iv i t y at the phase
detector in put mu st con­
sider the di vid e-by-ten pre­
scaler as well as the di vide­
by-n counte r.

Af ter co mplet ing the vco
design, the high-fre quency
divide-by-ten prescaler and
programmable 3500-to­
3599 di vider we re t hought
out. These port ion s of t he
sy nthesiz er appea r in Figs. 4

i
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order to go down to the low
end, 35 M Hz , a negat ive
vo ltage mu st be used. A
vo l tage of - 8.2 vo lts was
needed to go from 36.5
M Hz to 35 M Hz . The f inal
cu rve appears in Fig. 3. The
li near ity of the vc o is ob­
v io us.

Please note that L3, the
1.2-u H inductor, is an op­
t im um value. Usin g t his
valu e of inductan ce re­
q u ires the zero loop ph ase
erro r pot to place an op­
t im um bias on th e varac­
to rs. Thi s b ias gave th e best
lineari ty at t his f req uen cy
range. The sensit iv ity of the
vco wa s set by R7, the
100k-Ohm resistor. I dec id­
ed on the 100k va lue and
l im it ed t he vco tuni ng
range to around eight volts
either side of zero. Thi s
leaves a fou r-to-five-vo lt
tuni ng margin on each side

gro unded , R6, th e zero loop
phase error pot, is adjusted
to y ield 36.5 MHz on poi nt
A .

The grap h was then plot­
ted in 10D-kHz increments
wh i le noting th e tun ing
vo ltage at TP1 requi red to
produce th e change. A pl us
vo ltage of 8.49 vo lts in­
creased the frequency f rom
36.5 MHz to 38 MHz. In

M Hz, which corresponds to
136.5 M Hz, or th e cente r of
the satell ite band.

A gra p h o f t he vc o
lineari ty w as p lotted to
determ ine its sensit iv ity ,
Ko, in radi ans/sec.rvolt. The
graph w as made by di scon­
necting )1 and apply ing a
precision de bias vo ltage
through R7 into CR1 and
CR2. With TP1 at zero vo lt s,

CLASSC
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Works with all hand held and portable units. ..- ' 24
1-3 watts in , , 0-25 watts ou t, 4M Hz band widt h.
Operates f rom 12·14 VOc. Solid state RF switching.
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co unte r is adva nced to
3501, the vco fr equency
now becomes Fvco is equa l
to (10)(3501X1000) or 3501

and 5. The purpose of the
divide-by-ten prescaler is to
lower the vco fr equency a
bi t so that the program­
mabl e cou nter can f unct ion
rel iabl y. The ou tput of the
prescaler is 3.5 to 3.799
MHz, and this feeds the
programm able or d iv ide-by­
n c o u nte r . I u se d an
MC12013P IC fo r th e d ivide­
by-t e n circ u it; however ,
almost any prescaler IC wi ll
work .

Looki ng at the circuit ,
t ransistor Q1 buffers and
am pl if ies the vco ou t put to
a sufficie nt level to ensure
proper cou nti ng by the pre­
sca ler. Tra nsistor Q1 has a
f ixed gain of ten, and C15
couple s the desi red amount
of rf into the MC12 013P.
About 0.8-vo lts p-p of rf is
needed at pi n 15 of the
12013P to ensure proper
counting.

T he p rog r amm a bl e
co unte r has the responsibil­
ity o f di vidi ng t he vco out­
put in to 10-kH z increments
over th e 299-channel range
when the lo op is locked. To
do t his, th e co unter has to
be designed to di vi de-by­
3500-to -3799 in 299 steps.
The fo llowi ng f o rm u l a
shows how t he desir ed
cou nter range was der ived:
n (num ber counter d ivides
b y ) i s equal t o : (3 .5
MH z - 3.799 MH z)/1000
Hz.

D iv id ing each f requ ency
by the 100D-Hz reference
yields the desired coverage
of the counter. The 100D-Hz
f requ en cy is th e ph ase
detector sampl ing fre quen­
cy or reference fr equ ency.
A 1000-Hz ref erence is
neede d at the phase detec­
to r to provide the 1D-kHz
step at th e vco. This can be
prove n, as fo llows. For the
moment, assume th at the
loop is locked and that the
cou nte r is set at d ivide-by­
3500. The vco f requ ency
now equals: Fvco is eq ua l
to (presca le r)(div id e-by -n
num ber)(ph ase detecto r
reference). Thi s yield s (10)
(3500)(1 000), or 35 MHz.

I f t he pr og ramm ab le
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no cho ice abo ut the fr e­
quency it takes w hen t he
loop is locked. W hen t he
loop is locked, the program­

mable counter outp ut wi l l
be- 1000 Hz and the 4044
phase detector wi ll keep it
and the reference in ph ase
on the trail ing edge of the

. two 1000-Hz waveforms.
Any phase diffe rence that
occu rs is used to steer t he
veo so t hat it rem ain s
locked to the refe rence. '
The nature of the loop is to .
refl ect the stabi l ity of the
low-fr equency 1000-Hz ref­
erence to t he high-frequen­
cy veo.

Next, I would l ike to give
some insight in to ho w
t he progra m m ab le co unt er
functions. To begin, let me
say th at the counter actual­
ly co u nts between tw o
numbers. O ne number is its
maxi m um or te r mi nal
count while th e other is a
BCD start number. The ter­
minal count is 9999 whi le
the jam set inputs acce pt
the BCD start ing count. The
BCD st art ing count come s
fro m t he t hu m bw hee l
sw itch decoder. This de­
co der co nverts t he BCD
data from the switches into
the proper BCD numbe r for
the counters.

W hen th e recei ver is set
to receive 135.00 M Hz, t he
counter is doing d ivi sion by
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show how I derived the
va lues for the loop filter.
Th e cal culations used were
simple and can be looked at
in greater detail in refer­
ences one and two. A good
place to be gin is by looking
at what is given.

1. Phase detector sensi­
tivity, 0.7 vo lts/rad ia n.

2. Yeo se ns it ivity, 1.129
times ten to the sixth power
rad ian s/sec .lvo lt.

3. Damping factor, 0.707 .
4. Lock-up time, 0.5 sec.

between channels.
5. Vco sen siti vity at

phase detector input is
equal to 1 .129 times ten to
t h e sixth divided by
3650(10). This yields 30.94
rad ian s/sec lvo It .

-;- 10

"
"

Fig. 9. Basic loop filter.
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or FM modulation on the
vco control line could ren ­
der the synthesizer useless.
I have not experienced any
problems with 60- or 120-Hz
modulation on the vco. If
thi s were a problem, the
loop bandwidth could be
opened up a bit to track thi s
out.

Finally, the output of th e
post filter connects back to
the vco and closes the loop.
The polarity of the tuning
voltage is always such that
the v co is dri ven until
its counted-down output
matches the 1-kHz refer­
ence. A block diagram of
the synthesizer is shown in
Fig 8.

Next, I would like to

v eo OUTPU T TO 2n d M IX ER
35 TO 37 .99Ml-l l

Fig. 8. Synthesizer block diagram.

zero-loaded for nine to
nine-loaded for zero. The
examples in Table 2 help il­
lustrate the counter func­
tion .

When the counter is at
3799 , the 6499 is simply
changed to 6200. I have
used thi s counter that I de­
signed, along with varia­
tions of it, in many de sign s.
It can operate at quite high
speeds as well as perform
so me st range divide func­
tions.

Th e next important por­
tion of the synthesizer is the
phase detector. This design
utilizes the MC4044 phase
detector; however, the
charge-pump portion is not
used. The phase detector
generates an error that is re­
lated to the phase differ­
ence between the 1-kHz ref­
erence frequen cy and the 1­
kHz output from the pro­
grammable counter. The
phase detector has a cer­
tain gain in vo lts/rad ian.
This value is known as Kd
and was found to be 0.7
volts/radian for the 4044
used here.

Th e pha se detector
reference or sampling fre­
quency of 1000 Hz is de­
ri ved from a stable source. I
hav e used a 1O-MHz crystal
os cillator as the system
st a nd a rd . The ou tput is
simply divided down with
sim p le di vide-by-ten stages
to the desired frequ ency of
1 kHz . It is a good idea to
build all of the reference
frequency generating cir­
cuits in a highly shie lded en­
closure. In my case, the 10
MHz was onl y 700 kHz
away from the receiver i-f
so that the shie ld ing was
very necessary .

The two outputs from the
phase detector are summed
together in the loop filter. I
use a differential summing
loop filter. The loop filter
has about a 10-Hz band­
width, or Wn . To keep the
vco quiet, a two-pole post
filt er was added . This filter
breaks at 50 Hz. It was nec­
essary to keep the loop nar­
row so that the vco re­
mained fairl y pure. Any AM

3500. To do this division by
3500 , a count of 6499 is
loaded into the jam set in­
puts. This 6499 becomes
the counter's start ing point.
The count load line on the
74196 counters jams in the
sta rt count of 6499 and the
ICs begin counting to ter­
minal count. It will take
3500 counts to reach the
terminal co unt of 9999 .
Therefore, the M5B on the
last counter is a divide­
by-3500 output.

To divide by larger num ­
bers, the starting count is
simply made smaller since
more counts are needed.
When the counter arrives at
terminal count, the 7430
NAND gate senses the con­
dition and clears flip -flop
U6. This loads the starting
number. Upon the next
transition of the clock from
zero to one, the Q out­
put follows the D input and
the counters count to ter­
minal count once more. A
sample truth table for one
counter is given in Table 1.

This truth table is gen ­
erated by the thumbwheel
switch decoders (Figs. 6 and
7). The decoders drive the
10-kHz , 100-kHz, and the
1-MHz counters. The 10­
MHz counter has a three
hard-wired on its input
since it does not change. An
interesting feature of the
1-MHz decoder is that it has
to change only from five to
se ven . Since the switch will
rotate from zero to nine,
the 74150 selectors are
wired to insert a fi ve into
the counter if an illegal
code is selected . If 0, 1, 2, 3,
4,8, or 9 is selected, the syn­
thesizer is operating in the
135 band.

Please remember that
when I speak of numbers
suc h as the above 5, 6, or 7,
and the hard-wired three,
these are numbers to divide
by and not the actual
counts to be loaded. In the
10-kHz and 100-kHz sec­
tions , the thumbwheel
switch simply rotates zero
to nine. The actual co unt s
loaded here range from
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Fig. 10. lO.7-MHz FM i-I strip.

is at w n(t) is equal to 4.5.
The value for t is .5 seconds
or the desired lock t ime . To
determi ne the Wn o f th e
loop, the formula is ar­
ranged as fo l lows: Wn is
equa l to 4.5/0.5 sec., w hich
equ als 9; 9(3.14) is equa l to
28.2 rad/sec. To calc ulate
the value for R1, the fo l low­
ing formu la ca n be used
since Wn is now known :

R1C(wn2) = (KoXKdXKa)
R1(1.749 X 10-3)

30.94(.7X2)
R1(1.749 X 10-3) =

43.316
R1 = 24.766k

Now that the value for R1
has been de termi ned, R2 is
calc u lated as follows:

R2C = 2(.707)fwn
R2C = 1.414/28.2
R2C = .05014
Let C equa l 2.2 uF
th en R2 = 22.791k

Since it wou ld be qu ite
d ifficul t to get exac t va lues
for R1 and R2, the cl o sest
value available is used. R1
is m ade th e standard value
of 24.9k, 1% , and R2 is
made 22.6k, 1% . A point
worth noting here is that the
tw o-p o le low-pass fi lter fol­
lowing th e loop f il ter does
add ext ra po le locatio ns to
th e respon se. I have not had
any instabi lity p rob lems
from the fact that it is t here.
A more rigo rous ana lys is fo r
the loop co uld be done to
incl ude th is f ilter for those
w ho desire to do so. The

'",
'---- ---(}---< l1 UlT E R OUT f>\JT

~ 10.7 "'H. USED
FOR SWEPT TEST

AUDIO E

Wn = VKoKdKa/R1C

(w n)2 = (KoKdKa/R1C)

The value for Ka is two,
since a d ifferential sum­
m ing loop f ilter is used . In
o rde r to determine R1 , the
fo rmu la is rearr anged to
so lve fo r R1. A lso, a random
va lue is picked for C. I
chose to let C eq ual 2.2 uF
50 that the resistor va lues
wou ld rem ain reason abl e.

"ro+ 12 '1 CIO
.0 01 f T

ca
(.OOtil

"rc

The ske tc h 01th e loop fi l­
te r (Fig. 9) shows th at a
value is to be found fo r C
pius R1 and R2.

The first thing I did wa s
to det ermine th e Wn of the
loop in rad/sec. First of all ,
it is necessary to consult a
tab le of the second orde r
loop step respo nse. Know­
ing t hat the desired da mp­
ing is 0 .707, the t im e fo r the
peak overshoot to sett le
out to 5% of its f ina l va lue

Parts List C" 0 1-I'F mono C6 100 1'1', 50 V

Fi<;l.2 R1 3 .3 1\, 10 '10 C7 1.0 "F , 50 V
R2 3.3k , 10 'lo C8 1.0 " I', 50 V

C, 00 l'I'F teeotmouen aa 24.9k , l % C, 1.0 fOF, 50 V
C, .0 1·,,10 monolitll ic

R• 24 .9k,l % CW t OO ,.1', 25 V
C3 .001·,,1' mono

R, 22 .6 k, 1% CU 100 " I' , 25 II
CO 00 l ' I'F molloO.

R6 22.61\,1 ';" C" t OO " I', 25 V
C, tOO-pI' si l~er mica

R7,RB 47 Ohms, 10% C>3 100 1'1' , 25 V
C8 .001-,.1' mono.

R9 22k, 10% C1< 41lOO " I' , 50 V
C7 IXl1 ",F morl() .

RW lOk,10% C" 1.0 ,,1', 50'1
C8 .00 1·,,1' leedl"'Ough

RU l k, 10% C >6 100 ,,1',1 5 V
C9 .Ql· "F mo no
CW O.l ."Fmono R" 100 atoms. 10% 5' OPOl togg le s witc h

CU O.l ·"Fmono.
R13 820 Ohms, 10% F1 2ASB fuse

C12 022"1'Frnyla rT"
RI< 47k.l 0"l. T1 F·203UIF·93X tra ns fo rmer

C13 0.44 ·"F mylar R13 l k,10% senes
R16 3.3lt . 1 0 ·~

CR' 1N5145A.
0' 2N3947 U' 7824CP + 24·V reg ula tor

CR2 l N5145A. U' 792"C P _ 24-V regulator

11 t ().uH l U' MCOO« U3 7812C K + l 2·V reg ula to r

12 ,o..H l U' LM308 U' 78t 5C K + 15-V regulator

L3 1.2uH 1s hielded U3 "'" U, 7912CK - 12-V regu lator

L< ,o..H l U4,US 74LS90 U6 7915CK - 15-V regu lator

L3 l ().uH l U6 "'" U7 78HQ5 + 5-V. 5-A rl!9ulat or

R' l 00 0 hms , 1"1. U7 MCl 2013P Fig. 10
R2 t ll., 10 % Fig. S C, 01·"F mon o
RJ ,t10 Dh ms , 10% Cl ,C2 O.l-"F mono C, .OO l,.. F feed throu !;h

'" 331\, 10% Rl ,Ri 3.3k,10% C3 O,l·"Fmono .
R5 3311,1 0 % Ul -U4 74196 CO·C8 O.l -"Fmono
R6 tOk, 2O-turn PCB po l U, " 30 C7 .01·" F mo no
R7 1001I, 1% U6 7414 C8 t s-eo -er vanae te
AS.R9 47 Ohms , 10 % C9 1-36-pF ~ ariable

RW lOk,l % Fig. 6 C'O .OO h ,F leedlh rou!;h
RU lOk, l % Rl ·R4 4.71<., 10 % CU 01·"Fmono.

U' CA3028 R5-R7 1.511. 10 "10 C12 O.l -"F mo no

U' '" Cl -C3 O.l ·..F mon o. C13 l ·l" ·pF vana b!e

Ul ·U3 74150
CI< 3J00., F

Fig. 4 C13 O.l -"F mo no
C, O. I·uF mono . Fig. 7 C16 .01·"F mo no
C, 11)().pF suver mica C1·C4 O.l ·"F mon o . C17 O.l·"F mo no .
C3 2.2·"F mo no. Rl ·R4 4.7k. 10% C18 .01-"F mo no
CO 2.2·I'F mon o. RS-R8 1.5k, 10% 11 33-"H ind uc tor, IR·2
C, 11)().pF suver mica

Ul -U4 7415(J T1 Yenow-dot toro id,
C8 O.l· "F mo no . 9 turns . 26 prima ry;
C7 O.l ·I'F mono. Fig. 8. 13 turn s . 26 seco ndar y
C8·Cll O.l ·"F mono . CR, VH148 bridge rec tifier
C12 .01'I'F mo no . CR' VI-I148 bridge rec tifier Fll XF·l 07C Spec tr um Inte rna tio nal

C13 .0 t· I'F mono . C, 1100 "F, 50 V Rl, R2 10 Ohms , 10%

CI< .01·I'F mono . C, 1.0 I'F, 50 V R3 2.2k.1%

C13 3· 15·pF vatta bre C3 100 I'F, 50 V '" 27k,1 0 %

C16 O.l ·I'F mono . C. ttOOI'F,50 V U' SN76514
C17 0.1'I'F mono . C, 1.0 I'F, 50 V U2 MC1351
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Fig. 11
C,
C,
C3
CO
C5
C8
C7
C8
C9
cio.cu
C12
C13·C17

CR'
CR2
CRJ
CR.

11

0 '
0'
0 3
a.a,
Rl .R2,Rl 1,R12

"''"R>.R6
R7,R8,R20.R21,
R29.R30.R32
R9,R17
R' O
R13
RI<
R15,R19
R16
R>6
R22,R24.R25,R26
R23
R27,R28
R31
R33
ut
U'
U3
U<
U3
U6

"

O.l ·I'F mono
O.t· I'F mo no .
O.l ·I'F mono
t .O·I'F mo no.
22·pF si l~er mic a
25-uF etectrotvnc
l OO-" F e lec lro lytic
O.l·"F mo no
1.6-" F mono.
O.I ·" F mo no
39QO.p F s ilver mic a
o1·"F mo no
lN 914
l N914
lN2 48-l
1.7·V, 2O-mA LED
l().ml-l,nd ul:lo r

2N3947
2N4093
2N3947
2N3947
2N227'Cl
47 Ohms

"10k. 2O-1<,' fn pot
10 Ohms

'0',00<
4.7k
220 Ohms
Sk. 100lurn. pa ne l mo unt
, moo
"..
560'
4.7k
3,31<.
3,3k
120 Ohms
560 Ohms

MC1458
MC1454
7"
7474
4020
40:20
24·V co il, 110·V e c OPOT
co ntac ts , 5 A

SPS l Pus h-button
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NE555-ty pe circuit in this
applicat ion. The pro blem
with the NE555 is that an
accurate t iming period ca n­
not be achieved over lon g
d ura t io ns. The ca p acito r
values beco m e too large
and so does th e associated
t im ing resistor. It is possible
to use the large-val ue t im­
ing capacitors in the NE555
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ed relay and t imer I use fo r
automat ic rec o rd ing o f
passes (Fig. 11). This t im ing
circ uit was d e s i g n e d
aro und t he 40 20 ser ies
counters. Since the cl ock
for the counters is deri ved
from the stable system ref­
erenc e, ac curate timing is
ach ieved . These co unters
wil l out perform the usual
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Fig. 11. A udio amp, carrier-operated tele v, and pass timer.

'"MC I4 56

14---l1----'
aa

'"

115 V AC
TO TA PE DECK

FA X, TO
DIS PL AY
RE F 4

+I ~V

l i mi t er o utp ut on p i n
twe lve. Th is low-impedance
test po int is invaluable dur­
in g a l ig nment wi t h t he
swe e p g en e r ator. Th e
sweeper detector is placed
here to monitor the shape
of the i-f f il ter as we ll as to
chec k limiter perf ormance.

The next c irc u it th at is in­
cl uded is th e ca rt ier-o perat-

synthesizer changes chan­
nel s smoothly and sett les
out quit e fa st, so I feel that
it works fi ne for me. It is
most importa nt to have this
post f i lte r in the circu it . This
is where th e ma jo ri ty of
th e undes ira b le compo­
nen t s co m ing f ro m t he
phase detect or are fin all y
rem oved .

Wh e n th e l o o p w as
locked and checked out,
th e design goa ls w ere re­
v iewed. The follow ing re­
su lts w ere o bta ined .

1. I have not found any
spurio us respon ses in the re­
ceiver f rom 135 to 137.99
M Hz. The synthesizer is
heavil y shie lded and plent y
of by passing is used on
pow er rail s.

2. The rf output level is
around the desired 250­
mV p-p range when the
SN76514 mi xer is driven.

3. The synthesizer output
was looked at on a spec­
trum ana lyz er and t he
l -kH z reference was not de­
tect abl e above 50 dB below
the ca rr ie r.

4. The loop lock tim e was
aro und th e O.5-sec. va lue
for to ta l settling.

5. The pr ogr am mabl e
co unter advances t he vco
in l a-kHz steps.

Finall y, I have incl uded
the rem ain der of th e sche­
mati cs that compl ete the
receiver package. First, a
schemat ic of the 10.7-MHz
i-f st rip I use is given (Fig,
10) The SN76514 doubl e­
balanced mixer is used to
convert the Jane l co nve rt er
i-f to the f inal i-f of 10.7
MHz. The to ro ida l t rans­
former steps up th e 1200­
Oh m impedance of the mix­
er to about 2000 Ohms to
drive the i-f f i lter. The i-f
fi lte r isan eight-po le 32-kH z
model from Spec tru m In­
ternat ional. The f ilter feeds
th e l im iter/di scrim inator fC.
An MC1351 quadrature de­
tector chip is used to de­
modu late the FM signal,
and it dri ves the video pro­
cessor through Ul B. The
MC1351 is a convenient IC
to use since it has a spec ia l
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c ircui ts; ho we ver, large pre­
ci sio n ca pacito rs are hard
to come by. Anyway, I feel
the NE555 is long overdu e a
rest.

The w ay t he entire ci rcuit
funct io ns is as fo llows. A
samp le of t he rece iver
audio is amplified by U3
and passed throu gh a high­
pass f ilter. W hen noi se is
present in t he receiver, no
signal, the high-fr equency
component is recti fi ed by
the 1N914 diodes and ap­
plied to the gate of an
N-channel FET. The dc level
is suff ic ient to b ias the FET
off . The gate is p laced neg­
at ive to turn off t he device.

Now, as t he receiver be­
gins to quiet dow n up on re­
ceipt of a signa l, thi s dc
vo lta ge on t he FET gate be­
gins to rise towa rds zero . As
the vol tage rises, th e FET
w ill f inall y conduct and re­
set the f l ip-f lo p, U4. Please
note here t hat prio r to using
th e t ime r, the system reset
button is usuall y depr essed.

If th is were not done, one
wou ld simp ly have to wai t
unti l t he t im er t imed o ut.

A t th is ti me, reset is ac­
compl ished auto mat icall y.
System reset is sim ply when
the flip-flop is in the set
co nd i t io n. Thi s de-ene r­
gizes th e ca rr ier-o perated
relay, tu rns off LED CR4,
and res et s bo th 40 20
cou nters. O nce th e receiver
has acqu ired a l ive signal,
the fl ip-flop is sw itched to
its reset cond it ion by the
FET. This co nd it ion w i l l
energize t he ca rr ier-ope rat­
ed relay, turn on the LED,
and allow the 4020 count­
ers to begin co unti ng.

It w ill take 17.4 minutes
for the counters to prod uce
a rising clock pul se to the
flip-flop, U4. At this poi nt in
t ime, assuming th e receiver
is back to th e noise co nd i­
t io n, t he flip-f lo p w ill be
toggle d back to the system­
reset condition . Th e ca rrier­
operated relay w il l turn off
any equipment, such as a

tape recorder, and wa it un­
t il the next passof the sate l­
li te (or t ransm issio n period,
in the case of W EFAX). The
17.4-m inu te interval w as
chosen to allow the sate l­
lite to have time to co m­
plete its pass and get over
the ho rizon .

Other t ime interval s can
be set easi ly simply by se­
lect ing another output fro m
th e 4020 co unter. I have
used this timer and ca rrier ­
o perat ed rela y circ u it to
a utomat ic a l l y re c o r d
TI RO S N passes as we l l as
th e Soviet b irds when I can
catch them on. It is neces­
sary to have an o mn id irec­
t ion al , c i rc u lar-pola r ized
antenn a co nnected to th e
recei ver for unattend ed tog­
ging of passes.

The powe r supply (Fig.
12) deserves so me menti o n
on ly in that both the ± 12­
and ±15-vo lt supp l ies use
dua l regul at ion . The ap­
proxim ate 32 V dc is f irst
regu la ted to ± 24 vo lts and
then to ± 12 and ± 15. The

+ 5-vo lt supply has only
one regulato r.

In concl usio n, I wo uld
l ike to say that the receiver
has been a pl easure to op­
erate. Combining all the c ir­
cu its into a sma ll co mpact
unit m akes t he st at io n
m uch easier to li ve w ith.
The synthesizer add it io n
has not ceased to amaze
me yel. Havin g 299 chan­
nel s at your f ingert ips sure
does beat swapp ing crys­
ta ls.

If yo u address any qu es­
tions to me, be sure to send
me an SASE. •

Refe rences
1. Theory of Phase Lock Tech­
niques , F loyd M . Ga rdner ,
Steven S. Kent , and Raymond D.
Dasenbrock .
2. Mo torola App lication Notes,
A N-53 2A , AN -535 , AN-54 1,
AN-553, and AN-564.
3. "Autophasing for WEFAX,"
Roy Cawthon , 73 Magazine ,
Decem ber, 1978.
4 . " At ten t ion Wea t h e r
Watc hers," Roy Cawtho n, 73
Magazine, Oct ober, 1978.
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The I-CAN Company
P.O. Box 1417

Orange Park, Florida 32073

BETTER QUALITY
TOUCH·TONE" DECODI NG

Wi th th is Touch·Tone ' Decoder in
you r rad io net work, you can turn On
tra nsm itters, contro l altenna e
direc tion, and sig nal over public
and priva te tele phone netw ork s.

The Teltone M-917 accepts push­
bu tton DTM F sig nals from a radi o,
telephone. or prerecorded tape .

Pin selec tab le, log ic level, bin ary
ou tput can dri ve a Schott key TIL
gate , a low power transistor, a
CMOS or MOS device

II ' s co m pac t, comp lete , f ield
tested, and prove n.

Your Rockwe ll -Collins dealer for the nor theast and
Ups tate New York-·has the fabulous KWM-380 on dis ­
pla y for your inspection.

- 12V
SOU RC E

PAR T OF T I

-rsv
SOUPCE

",
VH I48 QRIOGE

For the amateur who is only satisfied with the fi nest,
Adirondack Radio Supp ly will be happy to give you quo­
tations for early delivery for a truly professio nal ama­
teur station.

Adirondack Radio Supply. Inc.
185 WEST MAIN STREET

AMSTERDAM, NEW YORK 12010
TELEPHONE (518)842-8350 .... ,

I O,.F

Fig. 12. Synthesizer power supp l y.
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Brings you the
breakthrough!

• has less than 2:1 SWR over
the entire 2 meter band.

• has a beam pattern inde­
pendent of feedline length.

• requires no ground plane.
• features completelyweather

protected RF connections.
• is designed for maximum

legal power
• mounts easily on a standard

TV mast (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
simple tester you can use to
see just how much RF spill­
over is coming off your own
equipment

The design is inc luded in
a copy of our free booklet:
FACTS ABOUT PROPER
VHF VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
ISOPOLEm, write or call
Advanced Electronic Applica­
tions, Inc., P.O. Box 2160,
Lynnwood , Washington
98036 Call 206/775-7373

Introductory Price"
Isopole 144 - $4995
Isopole 220 - $44 95

I
I

For the first time, ham ope ra­
tors are finding out just how
poorly designed most vertical,
omnid irectional VHF anten­
nas really are .

AEA university level re­
search has proven that most
antennas now being offered
create unwanted coupling of
RF currents onto the antenna
support structure and coax ial
feedline shield from the
transceiver.

Proper design and de­
coupling on the new AEA
ISOPOLEmvirtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna ­
equivalent to doubling your
powe r in all directions on the
horizon relative to an ideal half­
wave dipole, or 6 db gain over
a typical one quarter wave­
length groundplane antenna.
The most popular 2 meter
omnidirectional "gain" anten­
nas are unable to achieve the
gain figures for an ideal half­
wave dipole, resulting from
poor feedline decoupling.
Plus! The new AEA
ISOPOLEm:

" " ...... 310
• requ ires no turunq.
• is easy to assemble.
• covers a bandwidth nearly

double the two meter ham
band.

WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE™1

2 Md'"
\Vit h T on e Pad

220 MHz
\\' ilh TOlle Pad
2 MdN 5 W all
W it h TOIl(' Pad

$995.00
$777.00
$000. 00

$1025.50
$795.00

Llmfted Quantit ies.

Radio Amateurs!
Tempo Handh<lld!

S- l $232 .HO
S_IT easo.en
S-2 $.1I,"i .OO

S-2T $359.00
, S-'l .'S2(i4 ..'50

S-SA $2!J!UJ5

SWAN ASIRO IOIU
WIl' lO\k h"r'
A, tro ISO
1Il01\IX

lEN·IEe OHMI C ,£"',
TEN·TEe OHMI 0
Six others lower prk-ed

~. . . Amat,,"r"'1" ipmcnl a<'{.,;"-,,,';<,, & ant..nna,.

~ COD', USA. Export Arl\"wh"r(' ,

Ama\<'nr &. " ,m",...rcia l ,..:pair ",n- ;,,\',

AlDEN PCS·l0011
2 I\It'l , 'r $2 "! J.!l,'} .\fAIl S C A]'ABI U T Y WITH \IOJ) .

AlDEN PCS·1800

2317 Vance Jackson Hd.San Antonio, TX 78213
(512) 734-7793 Y'" 301

~
HE t L BRAKE

liT"" ~1 BEND & FORMI;''' .060 A LUMS:L.

G \<6' \'\'<
CLEA N ..~"'C;
SMOOTH Co"

EN DS TO
90· EASY

TO USE
BUILD CUSTOM

CA BINETS YOU'LL BE
PROUD OF ! COMM ERCIAL

QUALIT Y AT VIOTHE COST !

GUARANTEED !/O~

Z A SSOCIATES ~t,:"ff.
POBOX757 ,~~ I
3050 HE SS TH An. v 336 .soNn J •
SILVER SPRINGS, fl A. 32633 NO COOk,
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7J1, will be deleted. It has
counted since 1978. Here's the
story . . .

In preparati on for the WARe
79 frequency co nference in
Geneva, the ARRL began con­
so lidat ing it s positi on as early
as the late 1960s. Japan, with its
very powerfu l Japan Amateur
Radio League, was obvio usly
going to be an important partner
in the ARRL's effort s at WARe

t ries o ut o f a possibl e 319 are re­
qui red to make DXCC Honor
Roll. While yo u may have a 310
st ick er on your DXCC certifi ­
cat e, you prob abl y aren't on the
Honor Roll, because just about
everyone has had a few coun­
tries moved fro m acti ve status
to delete d, lowering our "real"
total. On December 1, 1980, th e
act ive tota l will drop to 318, as
Japan's Oktno Tor ish ima reef ,

J
and the seco nd num ber is the
total of ac tive plus deleted coun­
t ries c redi ted to each Honor
Roller.

Presently, 310 active co un-

ox
from page 14

each callsign is fo llowed by two
numbers; the firs t is th e credit
for countr ies on the "act ive" li st ,

(---

RANK COUNTRY Wl W2 W3 W4 W5 W6 W7 W8 W9 we VE ox TOTAL

(n of respondents) 63 54 40 113 81 109 55 58 74 60 12 103 822

1 BY China 55 48 38 95 72 83 45 53 68 53 11 92 713
2 VU Kamarans 51 42 37 89 71 89 51 411 67 52 10 76 683
3 XZ Burma 52 42 35 87 67 79 39 50 63 50 10 78 652
4 ZA Albania 44 38 35 84 69 88 46 48 61 51 10 66 640
5 VU Laccadlves 46 41 34 80 71 85 41 50 58 44 11 66 627
6 VK Heard 50 42 35 85 65 80 36 49 58 49 9 60 617
7 70 PDR Yemen 43 34 36 73 56 89 41 46 57 45 10 62 592
8 XU Khymer 50 45 35 85 61 65 30 44 58 42 11 41 567
9 FB8W Crozet 46 42 35 82 63 73 35 43 51 39 10 41 560
10 VU Andamans 43 38 36 76 63 68 30 43 49 45 9 39 539
11 CEe San Felix 36 35 29 70 53 66 37 39 50 38 10 68 531
12 3Y Bouvet 31 35 27 70 60 73 42 37 50 40 10 50 525
13 3X Guinea 36 29 29 65 57 70 36 38 46 44 10 58 518
14 FR Juan de Nova 33 32 29 64 57 78 39 37 37 38 11 49 504
15 FR Glorioso 30 36 31 67 62 77 36 38 38 31 9 26 481
16 9U Burundi 33 21 29 59 48 66 32 32 44 40 9 52 465
17 XV Viet Nam 32 36 29 70 53 59 23 34 45 36 ' 10 32 459
18 HK Malpelo 28 26 22 50 46 76 40 36 34 32 9 55 454
19 YA Afghanistan 34 28 29 75 51 58 25 33 42 34 9 31 449
20 4W N. Yemen 27 26 26 57 47 63 36 32 39 40 10 28 431
21 60 Somalia 26 20 27 47 46 74 32 30 28 34 9 29 402
22 5A Libya 22 17 21 48 39 65 23 27 35 31 9 36 373
23 5X Uganda 24 21 17 50 41 60 28 30 31 32 8 28 370
24 HK Baja Nuevo 25 21 21 51 40 49 25 28 25 28 8 47 368
25 7J Ok ino Tarishima 41 37 31 53 34 30 14 31 30 32 4 23 360
26 XW Laos 27 28 23 57 51 36 17 26 35 29 7 21 357
27 K54 Serrana Bank 20 18 19 54 35 48 24 30 24 25 8 51 356
28 TN Congo 24 19 21 39 43 65 29 19 30 34 5 22 350
29 ZM Tokelau 43 31 20 51 32 40 15 33 28 22 5 37 348
30 A6 U.A.E. 26 23 23 42 40 54 27 29 30 26 6 16 342
31 5R Malagasy 24 19 21 52 44 50 19 26 29 30 5 21 340
32 70 Malawi 24 20 22 48 33 46 24 27 28 27 7 19 325
33 TT Chad 15 15 19 30 41 59 31 21 20 31 3 28 313
34 TY Benin 20 13 17 38 44 50 26 18 24 27 5 30 312
35 Z09 Tristan/Gough 20 13 16 41 42 49 19 22 27 31 7 23 310
36 PY Peter and Paul 21 22 16 37 34 53 33 25 9 21 5 33 309
37 VK Willis 29 25 23 37 36 38 16 27 21 26 4 16 298
38 FR Tramelin 21 16 17 40 37 48 18 17 21 21 6 14 276
39 3Ce Annaban 16 19 19 37 42 46 22 19 19 21 3 13 276
40 CEe Juan Fernandez 19 14 16 34 24 42 24 23 20 12 5 38 271
41 YI Iraq 23 24 15 37 36 39 15 15 23 26 3 14 270
42 VP8 S. Sandwich 24 19 17 34 30 40 20 16 12 28 2 25 267
43 06 Comoros 22 17 21 39 30 43 21 13 14 25 4 14 263
44 ZL Kermadec 25 22 17 37 27 38 12 24 12 19 5 21 259
45 5V Togo 15 14 12 30 30 48 26 16 14 25 4 22 256
46 5V Mt. Athas 12 11 12 28 40 57 29 12 12 26 3 9 251
47 Abu Ail 20 15 13 26 36 49 24 15 16 21 2 9 246
48 VP8 S. Shetlands 14 11 16 29 25 41 22 16 13 22 4 26 239
49 52 Bangladesh 18 23 19 42 30 39 12 17 15 12 2 8 237
50 VK Mellish Reef 20 22 17 36 28 26 15 21 14 19 4 13 235

Tab/e 1. 822 DXers resp onded to a survey con ducted by Th e OX Bu lleti n; lis ted are the top fifty countri es needed overalJ, worldwide.
The figures are raw numbers, not percentages, of responden ts needing each country. Under each heading, in italics, is the total
num ber of surveys re turned from that area.
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Table 2. TMs breakdown of the survey results, for the ten U.S. call areas only, shows the difference
in needs on a geographical basis. The first number is the percentage of survey respondents
needing each country; in parentheses is the rank that country had in the overall survey.

..1. .£ ~ A. .§.

BY 87 (1) BY 89 (1) BY 95 (1) BY 84 (1) BY 89 (1)
XZ 83 (3) XU 83 (8) VS9K 93 (2) VS9K 79 (2) VS9K 88(2)

VS9K 80 (2) XZ 78 (3) 7090 (7) XZ 78 (3) VU-L 88 (5)
VK9H 79 (6) VK9H 78 (6) VU-A 90 (10) VK9H 75 (6) ZA 85 (4)

XU 79 (8) VS9K 79 (2) XZ 88 (3) XU 75 (8) XZ 82 (3)
VU-L 73 (5) FB8W 78 (9) ZA 88 (4) ZA 74 (4) VK9H 80 (6)
FB8W 73 (9) VU-L 76 (5) VK9H 88 (6) FB8W 73 (9) FB8W 78 (9)

ZA 70 (4) ZA 70 (4) XU 88 (8) VU-L 71 (5) VU-A 78 (10)
7088 (7) VU-A 70 (10) FB8W 88 (9) VU-A 67 (10) FR-G 77 (15)

VU-A 68 (10) 7J 69 (25) VU·L 85 (5) 70 65 (7) XU 75 (8)

.§. L .a J!. .l.
VS9K 82 (2) VS9K 98 (2) BY 91 (1) BY 92 (1) BY 88 (1)

7082 (7) ZA 84 (4) XZ 86 (3) VS9K 91 (2) VS9K 87 (2)
ZA 81 (4) BY 82 (1) VU-L 86 (5) XZ 85 (3) ZA 85 (4)

VU-L 78 (5) VU·L 75 (5) VK9H 84 (6) ZA 82 (4) XZ 83 (3)
BY 76 (1) 7075 (7) VS9K 83 (2) VU-L 78 (5) VK9H 82 (6)

VK9H 73 (6) 3Y 76 (12) ZA 83 (4) VK9H 78 (6) 7075 (7)
XZ 72 (3) HK-M 73 (18) 7079 (7) XU 78 (8) VU-A 75 (10)

FRIE 72 (14) XZ 71 (3) XU 76 (8) 7077(7) VU·L 73 (5)
FRIG 71 (15) FR/E 71 (14) FB8W 74 (9) FB8W 69 (9) 3X 73 (13)
HK-M 70 (18) CEDX67 (11) VU-A 74 (10) CEDX 68 (11) XU 70 (8)

79. Late in 1975, as the JARL
looked toward its fiftieth anni ­
versary the following year , the
idea was hatched to make a new
DXCC country which could be
activated by the Japanese.
From this idea came 7J1, which
officially became a DXCC entity
on May 31,1976, and which was
put on the air the following
month by a massive JARL effort.

It was neces sary to hire a very
large ship for the trips to the
reef; footings were made in the
coral and a steel scaffo ld was
constructed . The reef had
turned out to be under water
most of the time! One sub se­
quent operation from Okino
Torish ima uti li zed the st eel
structure, but the demand con­
tinued and 7J1 st ill appears on
many a DXer's "need list." Op­
position to the creation of thi s
DXCC ent ity by many DXers was
based on the fact that Okino
Tori shima did not meet any of
the DXCC country criteria; its
statu s was purel y political.
Following the conclusion o f
WARC 79, as 7J1 had served its
purp ose, the matter came to a
head , and in Jun e, 1980, the
ARRL's OX Advisory Committ ee
of volunteers recommended de­
letion of 7J1. That was approved
by League management and the
deleti on w ill becom e effecti ve in
a couple of months. Meanwhile,
QSLs may cont inue to be sub­
mitted for credit for 7J1.

Other DXAC action in June
con cerned the African "home­
lands" of S8 Transkei, H5 Boph­
uthatswana, and T4 Venda;
the re have been operat ions from
all three of these areas, using
the spec ial prefixes, and pres­
sure has been building for a cou­
ple of years concern ing their
DXCC status. As th ese places
are recognized by neither the
United Nations nor the Organi­
zat ion of African Unity, and as
onl y South Afri ca even has an
embassy or consulate in them ,
DXAC recommended and ARRL
concurred th at co untry status at
this time would be inappropri­
ate. So continue working S8, H5,
and T4, but the QSLs will count
onl y for ZS South Afri ca. If and
when count ry status is granted,
credit for contacts prior to the
status change w i l l not be
counted nor accepted forDXCC;
there wil l be an official "starting
date" for their OXCC status.

In April , The DX Bulletin (pub­
lished in Vernon Cn surveyed its
readers to determine the most­
needed DXCC entities; over 800

readers responded. Naturally, in
the middle of the survey, in April,
an operat ion was conducted to
one of th e countries which
wo uld have otherwise appeared
in the top ten: Glori oso Island.
The survey showed BY China
sti ll topping the list , as it has for
the past two decades. The basic
survey resu lts appear elsewhere
in this col umn. Especially inter ­
esting is the breakd own by call
area , show ing that what is super
rare from, say, the east coast of
the USA may be only so-so rare
from the west coast, and vice
versa. Everyone suff ers, maybe
more or less equally!

PHONE BAND EXPANSION

Phone band expansion for
U.S. amateurs is a hot topic, one
affecting DXers drarn atl call y.
The Western Was hingto n OX
Club, among others, has cir cu­
lated a letter requesting that the
ARRL's Board of Directors ca n­
s ider th e matter, and they did in­
deed, at their Jul y 24 meeting in
Seattle. The Board has now
come out in favor of petitioning
the FCC to consider the top ic.
While such may take several
years and is st i ll open to much
di scussion, at least two part s of
the pro posed changes are clear:
The 20-meter phone band would
be expanded, w it h the 14150­
14175 segment for Extra class,
14175-14200 for Adv anced, and
14200 and above for General

c lass (plus Extra and Advanced ,
of course). The other area of dis­
cussi on is the 40-meter band;
when Canadians received per­
mission last fall to operate 7075­
7100, which is where most of the
rest of the world does its 40­
meter phone operating, U_S. am­
ateurs, contesters and DXers in
particular, felt left out. Expect
any phone band expansion pro­
posal to include this prim e terri ­
tory for U.S. amateurs, probably
Extra class only.

With th ose band s at 10, 18,
and 24 MHz from WARC of a
year ago st ill just a dream for
amateurs worldw ide, don't ex­
pect action on phone band ex­
pansion to happen soon . Dis­
cussions are still underway to
decide if the new frequencies
from WARC are to be wide open ,
mode re stri cted, class re­
st ricted, etc . Let's just hope we
get those new band s by the time
the sunspots recede in a couple
of years !

ARRL OX CONTEST

Last fall , in thi s column, we
carried on about new rules for
the ARRL International OX Com­
petition, rules whic h were to
take effect in March, 1980, rules
which were rammed down con­
testers' throats without prop er
di scussion and without allowing
t ime fo r due considerat ion of
their impact.

What the acti on amou nted to

was a total change in the basi s
for the contes t, an acti vit y with a
40-year history. The contest was
run last March under the new
rules , comments were then di­
gested by the ARRL and by their
Contest Advisory Committee,
and the CAC voted in June to
rec ommend that the major
change in the rules, allow ing
OX-to-DX contacts, be rescind­
ed. So, next year, th e activity will
be the same as in 1980, except
that it will be "the wo rld working
the U.S. and Canada" only. That
was the original intent in th e
1930s and apparentl y contest­
ers felt it was a val id basis for an
operating activity. Singl e-band
competition, another change for
1980, will be retained.

JULY OX HAPPENINGS

Guiseppe De Gasperin 12YDX
operated three weeks f rom
Somalia, signing 6000X, when
time from his agri cultural con­
sult ant duties permitted. Using
low power, a vertical , and fight­
ing poor band cond it ions, he
worked 20 and 15 meters on
both sse and CW oWith 60WDX
st i ll active as this is written,
those west of the Mississippi
River were doing their best , but
many will probably go away
without Somalia's arrow in their
DXCC quivers, due primar ily to
the lousy band c ond it ions .
Those lucky enough to have
made the contact QSL to 12YAE,
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CONTESTS

G. C. Bragg ini, Via Rama 1, Ispra
Va 21017, Ita ly.

Several operators at Austra­
lia's Will is Isla nd continued ac­
tive, s igning VK9 ZG on 20
meters only . They will continue
through 1980, after which the
island's weather station will be
automate d and te chnici ans
from Australia will seldom be
needed. That will increase WIl ­
lis's rarity dramati cally. a SL to
VK30T, Stephen Gregory, Box
622, Hamil ton 3300, Australia .

San Hutson K5YY operated
from ZK2 Niue, A35 Tonga, and
KS6Ameri can Samoa during Ju­
ly; it was his eighth expediti on
since 1969. Concentratin g on
160, 80, 40, and 10 meters, San
made nearly 12,000 cont acts
from the three spots, about one­
third of them on CWo His only
complaints were the constant
requests for a SL information
and for t imes when he might be
found on certain bands. As thi s
inform ation was publis hed in
the various OX bulletins, San
needlessly had to spend time
answering question s. Oth er­
wise, all went well and the de­
mand for several countries, es­
pecially on the low bands, was
reduced. a SL to San Hut son
K5YY, Box 5299, Little Rock AR
72215 USA.

Dick Granth am VE1AI put
Canada's Sable Island on the air
for about 48 hours the last week­
end of June; a longer stay was
precluded by the auth orit ies.

(
from page 16

low ing details noted in the log:
date/t ime, calls ign of the VKlZL
station heard, callsign of the
statio n he is working, RSm of
the VKJZL stat ion heard, serial
number sent by the VKlZl sta­
tlo n, band. Scoring is on the
same bas is as for the transmit­
ting sect ion and the summary
sheet should be the same.
Phone and CW is combined fo r
the SWl secti on!

MONTANA aso PARTY
Starts: 1800 GMT October 11
Ends: 2300 GMT October 12

Sponsored by the Butte Arna-

Abo ut 1300 co ntact s were
made, including a fairly high per­
centage of Europeans and Jap­
anese. Condit ions for working
Canadian and U.S. DXers were
not so hot on the higher bands.
Sable Island, by the way, is si x
square miles, has six permanent
inhabitants operat ing a weather
stat ion, and is a difficult landing
by boat.

Erik Sjolund SM0AGD has reo
tired aft er eight years of tr avel­
ing for the Swedish government
and putting a number of rare
countries on the air. His last op­
eration was from Africa in the
spring, incll':Hng Guinea Bissau
J5AG, Swaziland SM0AGDI3D6,
Botswana A22GD, and Rwanda
9X5l E. Erik was in another half­
dozen countries but could not
secure operat ing permi ssion.
From the four above-ment ioned
spots he made 9500 contacts, 95
percent on CWo ost.s fo r all
Erik's operations go to Joergen
Svensson SM3CXS, Berghems­
vagen 11, S-86021 Sundsburk,
Sweden.

Another CW goodie in July
was AI3EJKX6 on Kwaja lein,
Marshall Islands. Dwight Sipler
was there about a week, used
equipment already in place for
the KX6DC club station, and
made 1700 contacts .. . 650 in
the States, 550 in Japan, and the
rest around the wor ld. His pre­
vious operation in March from
Kwaj nett ed 1900 contacts, also
all on CWoSASE to Dwight Sip-

)
teur Radio Club and the Gal latin
Ham Radio Club, the contest is
open to all. Use all bands, CW
and Phone. There will be a rest
period from 0500 GMT to 1400
GMT on October 12th. The same
station may be worked on each
band and mode.

EXCHANGE:

RS(n and state, prov inc e,
country, or Montana county.

FREQUENCIES:

Phone-1820, 3935 , 7235,
14280, 21380,28575. CVV--1810,
3555, 7055,1 4055, 21055,28055.
Novice-- 3730, 7130, 21130,
28130.

fer, 1879 Shaw Ave., Pitt sburgh
PA 15217 USA.

aSLs are stil eagerly sought
by many DXers for contacts with
YI1BGD Iraq and LU3ZY South
Sandwich. Both take several
months and probably more than
one request. The previously pub­
lished routes for these two are
val id, but slow.

There is talk of an upcoming
operation from Iraq, by Jordan­
ian amateurs along wit h the
Iraqis, to happen in September.
If it happens, the call will be
YI1JY and OSLs will be handled
by WA3HUP. Nothing has been
forthcoming on Heard Island,
but expectat ions are tor a De­
cember or January operati on to
last about two weeks. And there
is talk of a possib le operat ion
from 70 Sout h Yemen, also
around December or Janu ary.

MAILBAG

Hugh Vandegrif t WA4WME, a
member of the 1978 Clippe rton
expedit ion team, responded to
our sugges tion back in August
that OXCC cred it might be
granted to someone who puts a
very rare spot on the air. Hugh
says "the real thrill of being a
DXpedit ioner is not gett ing a
'f reebie,' but hearin g your own
stat ion (regardless of the opera­
tor) and know ing that you are
hearing something that you put
together yourself. " Prett y hard
to arg ue wit h t hat , Hug h.
WA4WME has worked his own

SCORING:

Com plete o s os co un t 3
po ints. Out-of -state sta t ions
mult ip ly the total number of
a s o poInts by the numbe r of
Montana count ies worked (56
maximum). Montana stations
mult iply the tota l number of
aso points by the sum of Mon­
tana counti es, sta tes, prov­
inces, and countries.

ENTRIES & AWARDS:

Cert ificates will be awarded
for the top score from each area.
A plaque will be award ed to the
highest-scoring Montana sta­
tion and to the hlqhest-sccrl nq
out-o f -s ta te s t a t i o n. logs
should show date and ti me in
GMT, band, and emiss ion. l ogs,
summary sheets, and an SASE
for results shou ld be sent by No­
vember 15th to: Gene P. Shea
KB7Q, Gall atin Ham Radio Club,
417 Staudaher St reet, Bozeman
MT 59715.

sta tion from 128 countries while
abroad! His lett er concludes
with our quot ation of the month:
"There are on ly 19 countries that
are DXpeditions .. . all the rest
are vacations."

Comments on how easy it is
to make DXCC th ese days
broug ht a lett er from anoth er
old -timer, W9lTV in Chicago .
Joe has just completed working
a hundred countries with his
five-Watt Argonaut and noth ing
more than a vert ical on 20, 15,
and 10 meters. His list of the
hundred is about half CW and
half SSB, about two-t hirds on 10
meters, one-third on 15, and a
handf ul on 20_ In conjunction
wi th our work on The OX Bulle­
tin , we get regular reports from
WA2JOC, who uses an Argo­
naut and beam, and works really
rare stuff, right through pileups
and all.

Bob Beach W8lCZ penned a
lett er from 33,000 feet, on his
way to Ascension Island. Bob
travels on milta ry transport s to
various worldwide assignments ,
but never knows enough in ad­
vance to publi cize his upcoming
operatio ns. He has been on from
Th ul e, Gree n la nd, G uam,
Hawaii, Peru, and as Z08RB
Ascension Island. He carries a
tran sceiver and a collapsible
whip antenna, getting on the air
whenever possible.

Next month is a Sl manager
list t ime again . Until then, keep
the lett ers and photos coming.
Thanks!

JAMBOREE ON THE AIR
Starts: 0001 GMT October 18
Ends: 2400 GMT Octobe r 19

The World Scou t Bureau
sponsors this 23rd Jamboree on
the Ai r. It is not a contest , just an
opportuni ty for Scouts, former
Scouts, or anyone interested in
Scout ing and kids to talk about
Scouting. Hams invite members
of Scout units, individua lly or as
unit s, to visit , see, and hear ham
radio. No score, no specific ex­
change , no logs required, but
parti cipation certi fi cat es are
avail able from the USA/BSA
JOTA Coordinato r, H.A. Harchar
W2GND, 216 Maxwell Avenue,
Hightstown NJ 08520. Send an
SASE!

FREQUENCIES:

3940, 7290, 14290, 21360,
28990, 50.5, 3590, 7030, 14070,
21040, 28190, 50.05, 3750, 7125,
21140. Also, all SSTV and RTTY
frequencie s!
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QRP ARCI ANNUAL OCTOB ER
QSO PARTY

Starts: 2000 GMT October 18
Ends: 0200 GMT October 20

The contest is open to all am-
ateurs and all are elig ib le for the
awards. Stat ions may be worked
once per band for QSO and mul­
tip lie r cred its .

EXCHANGE:

Mem bers-RST, state/prov­
ince/cou ntry, and QRP number.

No n-me mbe rs -RST, statel
province/country , power input.

SCORING:

Each member aso counts 3
points. Non-member osos are 2
points, and stations other than
WIVE count 4 points each. Mult;-

pliers are as follows: more tha n
100 Watts input- x 1; 30.1-100
Watts i nput - x 1.5; 10 .1-30
Watts in put - x 2; 3.1-10 Watts
input - x4; 1.1-3 Watts input ­
x 6; less than 1 Watt input­
x 10.

Stat ions are elig ib le for the
following bonus po ints: + 300
fo r so lar or w ind power (100%
so lar or w ind power source),
+ 100 for battery power (100%
battery powe r), for duration of
party. Use on ly one bon us, not
both!

F ina l sc ore is total aso
po int s t imes total num ber of
states/p rovinces/countries per
band t imes the power multipl ier.
Any bonus points are added
last.

FREQUENCIES:

Novice -3710, 7110, 21110,
28110. SSB-1810, 3985, 7285,
14285, 21385, 28885, 50385.
CW-1810, 3560, 7060, 14060,
21060, 28060, 50360.

Note: VH F/UH F contacts
must be d irect-no repeater
contac ts are allowed.

Try 8SB on even hou rs and
do n't forget th e Nov ice f requen­
cies .

AWARDS:

Certificates to the highest­
scoring stat ion in each state,
province, or coun try with 2 or
mo re entr ies. Other places wil l
be given depending on acti vity.
One certif icate to highest-scor­
ing Novice/Technician overall.

One cert ificate fo r the station
showing th ree skip contacts us­
ing the lowest power.

LOGS & ENTRIES:

Send fu ll log data, inc lud ing
full name, address, and bands
used, plus equipment, anten­
nas, and power used. Inclu de
details on how bo nus points
were dete rm ined. Please ind i­
cate if you are a Novice or Tech ·
nician station. Ent rants desiring
result s sheet and scores, please
enc lose a busi ness -size envel­
ope w it h retu rn postage. Logs
must be received by November
20th to qualify. Send all logs and
data to: QRP ARCI Contest
Ch airma n, Edw in R. Lap pi
WD4LOO, 203 Lynn Drive, Carr ­
boro NC 27510.

I\l~TO ~ICO ANO flGKT COUN"RIE'i LO<;AlU> IN ZO N. lIOK ' .

0lA1 , L4Mlm D WI DfNC t 0' AMAfWlI: M OlO CONTACT wl Tl\ EIGHT ITAliO N, (OCATED IN

others need 3 d ifferent OX Club
member osos. Award fee is 10
IRCs or $2 US.

App licat ions and aSL ca rds
must be sent to Awards Manag­
er, Mexico OX Club , PO Box
21-167, Mexico City 21, Mexico .

DX AWARD FROM PORTUGAL

Attention County Hunters !
From the national amateur radio
society in Portugal comes wo rd
about the Portuguese " Coun­
ties" Award. Known as the DCP,
thisaward is avai lab le in 4 levels
of achievement, eac h depen­
de nt upon the type of station be­
ing used in making contacts:
Class A- HF fixed; Class B-HF
mobi le; Class C-VHF fixed ;
Class D-VHF mobile. Depend­
ing on the number of Portu­
guese cou nties cla imed , 7 differ­
ent grades may be earned: Grade
1- 75 count ies; Grade 11 - 125
count ies; Grade 111 - 175 cou n­
ties; Grade IV-200 co unties;
Grade V-225 counties; Grade
VI-250 cou nt ies ; Grade VlI-274
count ies.

DCP is availab le to li censed
amateurs and c lu b stations
throughout the world and is is­
sued to them for all contacts
cla imed, regardless of ca ll s held
or date of co ntact. The only stip­
ula tion is all contacts must be
made from the same DXCC
country. Counties worked under
2 or more classes may not be
combined. QSL ca rds must be in
the app licant's possession at
the time app lication is made.

Un less otherwise indicated
on aSL ca rds, the aTH printed
will determine the co unty ident i­
ty. When in doubt, the "Lista Do
Cod igo Postal " issued by the

DX AWARDS FROM MEXICO

The Mexico OX Club has two
very attractive awards being of­
fered to amateurs worldwide
and I'd l ike to tak e th is oppor­
tun it y to share them with yo u.

Mexico DX Club Awa rd

Th is is issued to l icensed am­
ateurs and SWL stations who
confirm asos w ith Mex ican OX
Club members' stations, lo­
cated in Mexico. XE app licants
need 10 asos wit h 10 different
Me x ic o OX Club members.
Zones 1 to 13 (No rth, Central,
South America, and Caribbean),
except Zone 6, need 5 Osos. All

100 X Award

This award is issued by the
Mexico DX Club to licensed am­
ateurs and SWL stations who
co nf irm osos w ith stations that
have in the ir ca llsign one or
m ore " X" let t ers (XE10 W ,
W4 lXX, W7UM X, EA3AX,
K6AXC, KH6XX, etc. ).

To apply for the awa rd, you
must accumulate 100 points as
fo llows: 1 poi nt is earned for sta­
t ions (wit h X in their ca ll) outside
Mexico; 2 points for contacting
stations in Mexico (with an X in
their ca ll). In addition, shou ld
you have a aso with a member
of the Mexico DX Club , 3 points
will be earned. Should you aso
with the c lub stat io n of the Mex­
ico OX Club, XE1MDX, this will
co unt 10 po ints credi t.

On ly contacts after January 1,
1973, wi ll be valid. Award fee is
15 1RCs or $3.00 US.

Puerto Rico and that KP4AMID
coun ts for Desec heo Island, not
for Puerto Rico.)

wealth of Puerto Rico and 8
ot her DXCC countries in CO
Zone 8 (CO, HI, HH, 6Y5, KP2,
KP1, VP2, etc.) for a total of 16
asos. There is no time limit and
spe cia l endorsements will be
given fo r single mode or band
accompli shments.

A lis t of calls, coun tries,
modes, and bands certi f ied by a
club's officers or 2 amateurs
(GCR) should be sent w ith US
$1.00 or 4 1RCs to: Awards Man­
age r, DX Club of Puerto Rico, PO
Box 1061, San Juan , Puerto Rico
00902.

The c lub rese rves the right to
request any or all card s be sent
the Manager before the awa rd is
issu ed. Note that KP4, NP4, and
WP4 pref ixes are issu ed in

AWARDS
from page 20

DXAWARD
FROM PUERTO RICO

I'm sure everyone recogn izes
the ca lls ign KP4AM/D as the call
used th is past year for the great
Oesecheo Isl an d DXped it ion .
We ll, Dave KP4AM , Pres iden t of
the OX Club of Puerto Rico, just
dropped me a line and advised
me of the award being offered
amateurs by this respectable
Caribbean gro up.

8 x 8 x 8 Award

This award made availab le by
the DX Club of Puerto Rico now
has foun d a home w ith 350 re­
cipients . Requi reme nts are to
work 8 stations in the Common-

OX C LUB OF P U E R TO R ICO

~

(
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Due to a see mi ngly over­
whelming demand fo r Ins truc ­
t ion/service manua ls fo r various
types equi pment, rather than
write to the other hams individ­
uall y, I th ou gh t I'd just send a
cou p le o f ad d res se s in a s
sou rces of suc h manu als.

Fo r surplus equ ipm ent, con ­
ta ct: Fair Radio Sales, PO Box
1105, 1016 E. Eureka s t., Lima
OH 45802.

For commerc iaVamateur gear
man uals, contact: HI, Inc., PO
Box 864, 1601 Ave " D," Council
Bluffs IA 51501.

I was once in the same post ­
t ion-I d ang near wo u ld've
killed for certain manu als!

D.L. Hildebrand N6BHU
Hollywood CA

J
Dors ett Electroni cs and pur ­
chased from Fair Radio. It is a
solld-state receiver and appea rs
to be of lat e prod uc ti on . Any
help as far as a sc hemat ic,
c rys ta l frequenc ies, or any
modif icati ons anyo ne has done
to this un it wo uld be appreclat­
ed. The receiver is to be used fo r
search and rescu e appl ica t io ns.

Stan Gantz WB5TGL
PO Box 2802

Silver City NM 88061
(505~538·5091

HAM HELP

Elbert Drazy
, 6 Amherst Rd.

A'!.dover MA 01810

I need a schemat ic and/or
user's manual for a Dumont type
350 oscill oscop e. I will pay for
copy or copy and ret urn orig ina l
promptl y.

A3 HK~(Bajo) S9,CR5 VS6
A9X HK~(Malp) SV (Crete) VS9 (See 80 )
BV HK~(San An) SV (Dodecanese) VS9K
C2 IS T2,VR8 VU7 (Andaman)
C6 J3,VP2G TF VU7 (Laccadive)
CEM JA·JR·KA TI9 XF4
CE~X JD,KAI (Mina) UA1,UKl (Franz Jo) XP
CEIlZ JD,KAl (Ogasa) VEl (Sable) YB,YC,YD
CO,CM,KG4 JD,7Jl (Okino) VEl (St. Paul) YJ
CT2 JW VK (Lord Howe) YV~

CT3 JX VK9(Willis) ZD7
D4 KG4(See CO) VK9 (Christmas) ZD8
D6 KH1,KB (Baker) VK9(Cocos) ZD9
DU KH2,KG6 (Gua m) VK9 (Mell ish) ZF
EA6 KH3,KJ VK9 (Norfolk) ZKl (North)
EA8 KH4,KM VK9 (Hea rd) ZKl (South)
EI, GI KH5K ,KP6 (King) VK9 (Ma cquarie) ZK2
FB8W KH5,KP6 (Palmy) VP2A ZL
FB8X KH6,WH6,AH6,NH6 VP2D ZL (Auck·Camp)
FB8Z KH6,KH7 (Kure) VP2E ZL (Chatham)
FC KH8,KS6 VP2G (See J3) ZL (Kermadec)
FG (Gaud) KH9,KW VP2K ZM7
FG,FS KH~,KH2,KG6 (Mari) VP2L ZS2 (Marion)
FH8 KC6 (West) VP2M lS
FK KC6 (East) VP2S 3B6,3B7
FM KP (Des oth) VP2V 3B8
FO (Clip) KP1 (Navassa) VP5 3B9
FO KP2,KV VP8 (Fa lk land) 3C~

FP KP3,KS4,HK~ (Ran·Ser) VP8,LU (Ork) 3D2
FR (G1or) KP4,NP4 VP8,LU (Geo) 3Y
FR (Juan) KX VP8,LU (Shet) 4S
FR (Reun) OH~ VP8,LU (Sand) , 5B,ZC
FR (Trom) OJ~ VP9 5R
FW OX,XP V09 5W
G,GM,GW OY VR1 (Br. Phoen ix) 6Y
GC,GU P29 VRl (Gilbert) 8P
GC,GJ PJ (Neth Ant) VR3 80,VS9
GD PJ (St. Martin) VR4 (See H4) 9H
GI,EI pn (Fernando) VR6 9M6,9M8 (See VS5)
H4,VR4 pn (Peter & PauO VR7 9V
HC8 pn (Trinidade) VR8 (See T2) 9Y
HH,HI S7 VS5,9M6,9M8

Island OX Listing. The lOX Award program depict s OXCC coun tries wh ich are bona-fide
" islands" as recognized by the Na ti onal Geographic Socie ty. First cri terion, however: They
must be a OXCC country as stated on the ARRL OX Coun tr ies List. Any qualifying OXCC co un-
tr ies either omitted fr om thi s lis t by erro r or tho se wh ich have been recognized for OXCC af ter
the release of this lis ti ng will be added to the /OX Li st when it is prin ted next .

(

INTERNATIONAL ISLAND
DXAWARD

The Whidbey Island OX Club
takes spec ial pleasur e in an­
nouncing it s Is land OX Awar d
program. Recognized through­
out th e world, thi s award has
realized recipients from almost
eve ry major count ry on the
globe.

Know n as the lOX Award, th is
prog ram recogn izes th ose ama­
teurs who ca n work a minimum
of fif ty (50) OX Islands of the
World. Endorsements are also
given for 100,1 50, and the maxi­
mu m islands possible.

All DXCC count ries which are
designated " is lands" are th e on­
Iy qualifying contac ts. A list of
the se islands Is Included here.
Reprints of th e IDX listi ng are
available by send ing an SASE to
the club's address.

I have a VHF AM receiver tha t
I wo uld like to put on 121.5 for an
ELl rece iver. It is currentl y on
127.400. It is a mil ita ry receiver
model RC-3A. It was made by
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Post Office will become the off i­
cia l guide. Thi s booklet is avall­
able from Ama teur Rad io Club
of Portu gal at a cost of US $2.00.

A special awa rd booklet is
ava il able for $1.00 US f rom
either the sponsori ng society or
from WB9R CY. GCR apply in all
instances. Ma il your awa rd ap­
plication along with an awards
fee of US $2.50 to ARP. Their tor­
mal address is Assoctacao de
Aad loamadores Por tugueses,
PO Box 2145, 4021 Porto Codex,
Portugal.

A ll co ntacts mu st be made af­
ter October 1, 1977, on either
CW, SSB, SSTV, RTTY, OSCAR,
or any mixed mode. Slnqle-band
accomplishments are als o rec­
ognized on the award issued.

To app ly, prepare a list of co n­
tact s in prefi x order. Ap pli ca­
t ions received in any other orde r
will be retu rned to th e applicant
unprocessed. Ind icate th e sta­
t ion worked, IDX isl and, band,
mode, date, and GMT.

Do not send a SL cards! Have
your list verif ied by two ama­
teurs, a local rad io club secre­
tary, or a notary public. Enclose
yo ur ap plication with the awa rd
fee of US $2.00 and a large SASE
or 5 1RCs to: Wh idbey Isla nd DX
Club, 2665 No. 1250 East, Oak
Harbo r WA 98277.

Rules governing this award
are reviewed annually in the
mon th of Sep tember.

To assist lOX Award seekers,
during th e month of January
each year, rare OX stat io ns ap­
pear fo r the Int ern ational Is land
OX Contest.



22 39 107 102
H) Type of busin ess _

I) Amp litude _
81 45 30 48 101 98 60

41 32 10J) Ham ti me _ _ _ _
26 34 74 68 8 27 96

G) Coaxial line _
113 115 104 49 6

118 52 56 12
C) License _

7 1 24 53 9 110
D) Bad season for sky hooks.... _

111 112 28 75 37 109
E)An tenna structure _

76 18 61 50 47
F) "M r. Code" _

51 42 95 11 108

B) Beam _

A) To pass a message _
72 69 86 35 88

FUNl
from page 28

5) The "Zepp" antenna is a type of halfwave di pol e. How did it get its
name?

1) It was named after its inventor, th e Italian
wireless pio neer, Prof. Hug o Zeppo lini.
2) They were fi rst used on zeppelins.
3) It 's an ac rony m fo r Zero Efficiency Parall el
Plane antenna.
4) The guy who invented it tho ug ht "Zepp" was a
cute nam e.

("----~)

ELEMEN T 4-MATCH THE PREFIX

Instructions: Mate the country in Column A w it h the appropriate
prefi x in Column B.

Col umn A

1) United States
2) Montserrat
3) Wa ke 151.
4) Kingman Reef
5) East Germa ny
6) Pakist an
7) Baham a lsI.
8) England
9) United Arab Emirates

10) France
11) Mex ico
12) Argent ina
13) Phi lippi ne 151.
14) Spa in
15) Ba learic 151.
16) Braz i l
17) Sw itzerland
18) Hai ti
19) Israel
20) Den mark

A)AH9
B)XE
C) KA5
D)AP
E) NH5
F) DU
G)G
H)EA
I) PY
J) HH
K) LU
L) Y2
M) EA6
N)4W
0) HB
P) F
O)C6
R)4X
S)A6
T) VP2M
U) OZ

Co lum n B

87 64
K) Gassy bulb .

106 114 62 3
L) Contest sheet.. _

65 63 85 91
M) Repeater (abbr.) _

46 97 38
N) RTIY gadget (abb r.) __

93 78
O)"Pushto" ·talk(abbr.) _ _" _

36 14
P) Field Day (abbr.) __

44 31
Q) Field Day shelter _

25 71 99 40
R)Sma I1 2-mete rrig(abbr.) _

S) "One land" state (abbr.) _
5 66

1) Getting " knack of it" code... -- -- -- - ­
79 59 55 100

U) and c heese _
20 80 73

V) Incent ive licensing decade.. -- - - _
92 4. 13 57 54 29 82

W) Powe r - -- - - - - --
33 117 83 19

X) Record a QSO _
89 94 70 21

Y) Early morn contest reflex.... _
15 67 17 43

Z) The Morse _
23 84 116 77

AA) You se nd w it h your
58 105 2 103

ELEMENT 5- HAM ACROSTIC

Ins truction s: Guess th e words defined and wr ite them over the
numbered dashes. Then place each letter in the co rrect squa re in the
puzzle. The black squares show wo rd endings . The co mp leted puz­
zle w ill form a stateme nt about amateur radio. (Il lustrat io n 2)

THE A NSWERS

Unli ke many other exams, we hope you actua lly enjoyed taking
thi s one. Now for the answers. Here goe s . ..

ff/ustration 2.
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Element 1:
See diag ram.
Element 2 (Read ing f rom left t o right):
AMATEUR, YAGI, RTIY, TUBE, DXCC, COAX, LID, COIL, ANTENNA,
SSTV, DIPOLE, TV I, SSB, KEYER, SCOPE, VOX, DIODE, OSCA R,
SOLDER, VTVM.
Element 3:
1-1 Yes , fo r the benefi t of gan gsters and sp ies everywhere, gentle
old HIram invented the gun silencer . However, lik e most invento rs
whose projects are put to ill use, Max im fe lt his silen cer got a bum
rap. He orig inal ly invented it t o help prot ect American so ld iers.
2·3 According to in ternat ional all ocat ion s, broadcasters aren't
supposed to go below 7.100 MHz on our shared 4().meter band. But
that hasn't stopped many of them from doing it. If you feel your few
hundred Watts will overcome thei r megawatts, by all means feel free
to t ransmi t all over them.

· 3-2 Between 80·10 meters, RTTY is fa ir play on al l CW trequ en-

cies-if you stay wit hin yo ur li cense's limits, that Is. Whi le t ransmi t­
ting F1 on a Novice band may be ethically questionable, tt's quite
legal. Novices, of co urse, are restricted to A1.
4-1 Yes, th e harmon ica . Sir Cha rles transformed the ins trument
from a device co ns isting of a series of water gob lets one played wit h
a moistened f inge r (invented, incidentally, by anoth er " ele ctrical "
scientist, Benjami n Franklin) into the familiar mouth organ we all
know toda y.
5-2 The "Zepp" sky hook di d in fact get its name from Count Zep­
pelin's airships. " Prof. Zeppolin i," "Zero Effic iency"-indeed !
Element 4:
1·C, 2·T, 3-A, 4·E, 5-L, 6-D, 7·0, 8-G, 9-S, l O·P, 11·B, l 2·K, 13·F , l 4·H,
15·M, 16·1, 17·0 , l 8·J , 19·R, 20·U.
Eleme nt 5:
See diagram.

SCORING

Now,let's t ry to make some sense out of all thi s. St.arti ng wi th Ele­
ment 1, score 20 point s if yo u successfu lly co mple ted th e crossword
puzzle; or, if yo u didn't fi n ish it, Y2 poin t fo r eac h questi on you got.
On Elem ent 2, award yo urself 1 poi nt for eac h word you untangled.
Mov ing to th e mu lt iple choice quest ion s, Element 3, each co rrect
answer here net s you 4 points. On Element 4, everY pref ix connec ted
to th e right country adds 1 po int to your total. Aild, to wrap things up,
if you completed the Ham Acrostic, you get 20 points. Subt ract V..
po int for eac h unsolved defin iti on if the puzzle st umped yo u. But a
bonus 10 poi nts to the experts who deciphered the mes sage: " IN
NINETEEN SIXTY·TWO THE FCC TURNED DOWN A PETITION FOR
RULEMA KING THAT WO ULD HAVE PERMITIED HAM S TO PLAY
THE STAR SPANGLED BANN ER TWICE A DAY." Incidentally, we'll
leave ano nymous th e name an d call of the patriot ic ham w ho made
that request. Perhaps he go t a jo b playing the ant hem on so me
broa dcast station. Mus t listen fo r hi m on 40 meters so me day.

So, how did yo u do? Let 's see . . .

0-20 po ints = Novice mat erial
21-40 points = Techn ic ian mate rial
41-60 points = General mate ria l
61·80 points = Adva nced material
8().110 poin ts = Ext ra material

If yo u scored below you r ac tual license cl ass, don' t feel too bad­
maybe you're just hooked on th e FCC's type of test s.

parts values, and circuit board
tem plates. Those amateurs not
int erested in the math ematics
ca n ski p over the theoretical
parts of the tex t and co ncen­
trate on du plicat ing the design
in th eir own wo rksho p.

Now yo u don 't have to rely on
fl ea-market scrou ng ing, nor do

handful of Motorola engineering
bulleti ns and applicat ion notes.
The people at Motoro la had
taken the tim e and t rouble to
write short art icles about th e
amplifiers th ey designed around
their transistors. Each bulletin
co nta ins a desc ription of the de­
sign st rategy, a schemat ic wit h

box of junque purchased at a
hamfest f lea market , I found a

The Linear Amplifier Planbook /I

While searchi ng throu gh a

N E T
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HAMHELP

you need a f riend who works fo r
Motorola to obtain these techni ­
cal gems. A. P. Syste ms recent­
ly int roduced The Linear Ampli­
fie r Pla nbook II. It co nta ins a
dozen applica ti on notes and
bulletin s that cove r ampli fiers
fo r the amate ur frequenc ies be­
tween 1.6 MHz and 450 MHz.
Most of the designs are for am­
plifiers running und er 100 Watts
us ing 12-volt supplies. One sec­
ti on covers a sta te-of-t he-art,
one-kW, solid- st ate amp lifie r, a
perfect mate for your new HF
rig.

The A. P. Systems handbook
is a 100% reproduction of the
Motorola informati on , w ith ad­
denda incl uded where app lica­
ble. It cos ts $11.95. Hams inte r­
ested in ho me-brew ing thei r
next ampl if ier sho uld wr ite to

I need sc hematics a ndlo r
own er's ma nua ls (I w ill copy and
return with postage) on the fol ­
lowing:

1) Digitab™ TA 300 panel
mete r, mod el TA 305-02-A5.

2) Tim e Systems Corp. model
704 mic ro/mA meter.

3) Electronic Research Co.
mo del 2316-01-02-04 up/down
counter.

4) Hon eywe ll modem-tele­
graph MD-700 (P)/G TM 11-5805­
423-15/TO 31W2-2G-1_ I need
help wit h th is oneon best way(s)
to convert to ham use, both
Baud ot and ASCII.

Thanks.

N_M_Callaghan, Jr . N2AUN
R0#3, Box 140

Rhinebeck NY 12572

I need a copy of the opera­
ti on s manual or ot her instruc­
t ions for the Power Meter, TS­
226A1AP, 115 V ac, 50-2400Q_ I
w il l pay expe nses.

Sidney L. Morgan KA9BAI
1048 Englewood Drive

RantoullL 61866

I badly need manual s/sche­
mat ics for the following equip­
m en t: Halli cra f t e rs m odel
SX- 140 h am ban d rece iver;
Heat hkit HW -10 Shaw nee,
6-m ete r tran sc ei ver ; Wo r ld
Radi o Labs Globe Scou t mod el

A.P. Systems, PO Box 488, Mil­
fo rd PA 18337.

Tim Daniel N8RK
73 Magazine Staff

Single Sideband Engineering
Practice

Edition II, published by
American Crystal Supply

Rarely is there a week when
73 doesn't get several letters in­
qu iri ng about ca-to.to-rneter
conve rs ions. Hams everyw here
are moving up to the ac t ion
band.

Unfortu nately, for every CB
conversion that has been pub­
lis hed, there are at least two ra­
d ios w ith no convers ion infor­
mat ion ava ilable. Now a gu ide
to the bas ics of CB-to -10 mod if i-

65 A/160-10 meter transmitter.
I'd like to borrow, copy, and
return the manuals, or I wi ll buy
the m sepa rately. Can somebody
plea se help out? Tha nks.

Bill Coleman, Jr. KA40AP
114 Circle Drive

Rocky Moun t NC 27801

I wo uld l ike information on a
VHF portable transce iver I pur­
chased at a ham auct ion. Thi s
unit wou ld be very helpful in
emerge nc ies and it makes a
good rig for bad weather be­
cause it is sealed aga inst water.
The model number is RT-209f
PRC and the order number is
08709-Phi la-55-93_ I need the
schematic of the unit, power re­
qui reme nts, and any crystal
data such as load impedance
and whether it is series or paral­
lel operat ion . If anyone has a
manual containing this unit , I
would be glad to pay for a copy
of th is informati on. I am very
much interested in getting some
use out of this un it.

Rick Lucas WBIINQM
1922 Edgelea Road
Lawre nce KS 66044

Does anyone have any in for ­
mat ion on a receive r that is very
simi lar to, but not the same as, a
Hamm arlu nd HQ-129X? The cir­
cuit ry and layo ut are almost

cat ions can help the would-be
10-meter fan make the move.
The staff of Amer ica n Crys ta l
Supply has put the experience
ga ined in convert ing more than
2000 rigs into the ir new book,
Single Sideband Engineering
Practice Edition II.

While th is book emphasizes
the convers ion of popular SSB
un its, it also co ntains informa­
tion useful to AMers. First, the
bas ics of crysta l and phase­
locked loop (PLL) frequency
generating schemes are cov­
ered. Next, individual ch ips are
discussed w it h modifi cati on de­
ta ils given in many cases. Tips
for boost ing powe r output and
enhanced c lar if ier operat ion
can also be found.

As the CB fad dimin ishes , am-

identi cal to the 129X, but it has
no s -rneter circuit and the tube
lineup is slight ly different. The
bandspread dial calibrat ion is
very different from that of the
129X, and it is designed for rack
mount ing, without a cab inet.

I would like to know if this was
an ear lier, lower priced, mi lita­
rized or whatever version of the
129X, what it was called, and
abo ut when it was built. (The
pane l lettering on mine is faded
beyond readability.) I do not
need an HQ·129X manual, but if
anyone has any documentat ion
on this particu lar model, I wou ld
glad ly pay for copytnq or copy it
myself and return the original.

Fred Goldbe rg WA2BJZ
29 Clearview Road

E. Brunswick NJ 08816

I wish to exp ress my very deep
grati tude to all the peop le who
supplied informat ion perta ining
to my Ham Help needs. Now
that I am on the sem i-mend and
settled down at the old QTH, I
have found a pi le of informat ion,
aI/ helpful ; those who have not
yet received a thank-you OSL
card (73 press, of course!)
should be gett ing th em now. The
response was fa ntastic. My only
regret is that the most detailed
descript ion of Link FM equip­
ment I have ever seen or heard
of came in an envelope w ith no
return address, and it had been
"eaten" by the express pony.

Special tha nks, too, to the
peop le who are responding to
the request for equipment for
the East Valley ARC; we already
have two teleprinter systems on

ate urs are go ing to find them­
selves sitting on a go ldm ine of
pote ntial ham gear. Many of the
late model CBs were intended
for crowded bands and offer
select ivity and sensi t ivity that
puts the more expensive multi ­
band transceivers to shame.
Don 't be d iscouraged by the
lack of detailed informati on on
th e in ner workings of CB gear.
Once you develop a bas ic under­
stand ing of the theory involved,
you' ll know which rigs are easi ly
converted and those you should
avoid. Conversio n nuts, Single
Sideband Engineering Practice
Edit ion II is for you. This 96-page
book is ava ilab le fro m Ame rica n
Crystal Supply, PO Box 638, W.
Yarmouth MA 02673, for $14.95.

Tim Danie l N8RK
73 Magazine Staff

the line (not just two mac hines)
and des igns and mod if icat ions
for improvements are pour ing
f rom the draw ing boards - now
if we receive mo re equipment
. . . hope, hope.

Marc Leavey sho uld be get­
ti ng a RTTY Loop art icle 1sent in
Apr il. It came back several t imes
undel ivered; th is t ime things wi ll
work out- l found Murp hy !
Also, a coup le of missed issues
were doub le shipped so I am
return ing them under separate
cover; my pleasure to help any
pub lica tion related to amateur
rad io, especial ly the best one.

Fina lly , I am bew ildered by
the seemingly general amateur
att itude that CBers are stealing
the PR from services rendered
espec ially in emergencies. Yes,
we do well in hurricanes, tor­
nadoes, quakes, etc. In check­
ing my log , I fin d that in seven in­
sta nces in the past six years I
have been eit her fi rst or second
on the scene of an auto accident
(no, I haven' t been invo lved). I
grabbed the amateur mics. Six
times I got no answe r, even on
the repea ters, and one ti me the
answerer joked abo ut how silly I
was to req uest police, am ­
bulance, etc. In six instances I
then sw itched to the eleven­
meter cha nnel nine mic and got
through the QRN and M for
eme rge ncy se rvices-kind of
makes you wonder, doesn't it? If
we don't put out the effort, how
can we expect any good PR?

Aga in thanks, and keep up the
great pro jects and ed itorials.

John C. White WB6BLV
Porterville CA
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SOCIAL EVENTS(
LisNngs in this column are

provided free of charge on a
space-avai lable basis. The
following in formati on should be
incl uded in every announce­
ment: sponsor, even t, date,
time, place, city, state, admis­
sion charge (if any), features,
talk-in frequencies, and the
name of whom to contact for
further information. Announce­
ments must be received two
months prior to the month in
which the event takes place.
They should be sent directly to
Editorial Offices, 73 Magazi ne,
Pine Street, Peterborough NH
03458, Attn: Soc ial Events.

CORNWALL NY
OCT 4

The Orange County Amateur
Radio Club will hold its annual
auct io n on Saturday, October 4,
1980, at Munge r Cottage, Corn ­
wa ll NY. Admission is $1.00. The
auc tion begins at 11:00 am.
Talk-in on 146.52. For more infor­
mation, co ntact W illiam Lazzaro
N2CF, 11 Jefferson Street, High­
land Mills NY 10930.

SYRACUSE NY
OCT 4

The Radio Amateurs of Great­
er Syrac use will hold thei r an­
nual ham fest on Oc tober 4,
1980, f rom 9:00 am to 6:00 pm at
the Arts and Home Center, New
York State Fairgrou nds, Syra­
cuse NY. T ickets are $2.00. Flea
market vendors may br ing their
ow n tab le or rent one. A
wo men's program will be of­
fe red as we ll as an indoo r and
outdoor fl ea market and exh ib­
its. Ta lk-in on .31/.91 and .90/.30.
For fu rther informati on , wr ite to
Box 88, Liverpoo l NY 13088.

BILOXI MS
OCT 4·5

The Mississippi Coast Ama ­
teur Radio Association will hold
its 4th annual Ham -Swap Fest
on Sat urday and Sunday, Octo ­
ber 4-5,1980, at the International
Plaza, Bi lox i MS. Admiss io n is
free. Features wi ll inc lude a
prize drawing Satu rday after­
noon, an old-time shrimp boil
Satu rday night, ma in prize draw­
ings on Sat urday afternoon, a
f lea market , com mercial dis­
plays, for ums , and pr izes fo r

J
YLs, XYLs, and harmon ics. Talk­
in on 146.131.73 and .52. For fu r­
the r information, con tact Bob
Wyatt W B5VCI, Hamfest Chair­
man, Box 114, Wh ispering Pines
Drive, Waveland MS 39576.

VIRGINIA BEACH VA
OCT 4·5

The ARRL Virg inia State Con­
vention and the f ifth annua l
Tidewater Hamfest , Computer
Show, and Flea Market wi ll be
held on October 4-5,1980, in the
Arts and Confe rence Center , Vir­
gi nia Beac h VA. Take Highway
64 to High way 44, which passes
right by the door and also into
the beach reso rt area. Featured
are ARRL, t raffic, DX, and tec h­
nical for ums, as we ll as f ree
bingo and a lounge forXYLs. Ad­
mission is $3.50 and fl ea market
spaces are $3.00 per day. There
wil l be an adva nce ti cket draw ­
ing for a Kenwood FM transceiv­
er. For t ickets and more infor­
mation, send an SASE to TRC,
PO Box 7101, Portsmout h VA
23707.

WARRINGTON PA
OCT 4·5

The Pack Rats fourth annual
Mid-Atlantic States VHF Confer­
ence wi ll be held on October 4,
1980, from 9:00 am to 5:00 pm at
the Warr ington Motor Lodge,
Rte. 611, Warrington PA. Regis ­
trat ion is $3.00 in advance or
$4.00 at the door. The pri ce in­
cludes admission to the ninth
ann ual Hamarama f lea market
on October 5,1980, f rom 8:00 am
to 4:00 pm, rain or shine, at the
Bucks County Drive-In Theatre,
also on Rte. 611. The Saturday
conference wi ll include a cock­
tail hour and get-together at 6:30
pm and a buffet di nne r, at $9.00
each, at 7:30 pm. The cost for
the flea market alone is $2.00
and tai lgat ing is $2.00 per space
(bring your own table). Feat ured
will be amateur radio equip­
ment, electronic parts, surplus,
and door prizes. Tal k-in on
146.52 (W3CCX). For inform a­
t ion abo ut both events , w rite
Ron Whitsel WA3AXV, PO Box
353, Southampton PA 18966, or
phone (215)-355-5730.

BENTON HARBOR MI
OCT 5

The 1980 Blossom land Blast
w ill be held on Sunday, October
5,1980, from 8:00 am to 3:30 pm
EDT at the Lake Michigan Co l­
lege Con ven tion Cente r, one
mi le off exit 30 on 1-94 near Ben­
ton Harbor MI. Prepaid ti ckets
are $2.00 each ($3.00 at the
door). XYLs, YLs, and ch ild ren
under the age of 16 are f ree.
Featu res will include a gigantic
f lea market, an ARRL mov ie, an
aud io/visual tour of a Heathki t
factory, a Novice forum, an XYL
program, and a CW contest.
Tal k-in on 146.22/.82. For t ickets
or an inf ormation package, send
an SASE to Box 164, St. Joseph
M149085.

NEW YORK NY
OCT 5

The Kings County Radio Club
wi ll ho ld it s Hamfest 1980 on Oc­
tober 5, 1980 (rain date is Oc­
to ber 12, 1980), at Manha ttan
Beach Park, Brooklyn NY. Take
the Ocean Aven ue exit from the
belt parkway and fo llow the
signs. Adm ission for sellers is
$3.00 , buyers' admission is
$1.00, and spouses and children
will be admitted free . There w ill
be a large out door electronic
fl ea market and plenty of park­
ing. Sellers can br ing thei r ow n
tables or tailgate. Prizes w ill be
awarded and a color TV wi ll be
raffled. Talk-in on .52.

ROCK HIL L SC
OCT 5

The York Cou nty Amateur
Radio Society wi ll hold its 29th
ann ua l hamfest on October 5,
1980, at Josl in Park, Rock Hi ll
SC. A barbecue d inner, a snack
bar , and a dr ink stand w ill be
avai lab le in the park. For reg­
istration and prize information ,
write YCARS, PO Box 4141 CRS,
Rock Hill SC 29730_

YONKERS NY
OCT 5

The Yonkers Ama teur Radio
Club wil l hold Westchester's 4th
ann ual f lea market and hamfest
on Sunday, October 5,1980 (rain
date: Sunday , October 12, 1980),
from 9:00 am to 5:00 pm at Red­
mond Field, Yonkers NY.Admis­
sian is $1.50 per person wit h
chi ldren under 12 admitted free .
Sellers must bri ng thei r ow n
tab les. Park ing space is $3.00
(wh ich admits one person).

Features w ill inclu de an auct ion
sta rt ing at 3:00 pm, a raff le and
50/50 drawings every two hours,
door prizes g iven every t wo
hours, and a f inal door prize
awa rded at 5:00 pm. There wi ll
be plenty of free parking, re­
fres hments, pic nic tables, ba ll
f ields, swings, and sa nit ary
faciliti es avai lab le. Talk-in on
146.865 and .52 starting at 8:00
am. For advance reg ist ration or
information, ca ll (914)-969-1053
after 3:00 pm and ask fo r Otto.

KENNER LA
OCT 11·12

The Jefferson Amateur Radio
Clu b will hold Amacom '80 on
Saturday and Sunday, October
11-12, 1980, at the Airport Hil ton
Inn, ac ros s fr o m the New
Or leans Internat ional Ai rpor t,
Kenne r LA. Featu res wi ll inc lude
fo rums , dem onst rations, ex­
hib its, and an outside flea mar­
ket . Adm ission is $3.00 for head­
of-hou seho ld and $1.00 for each
family member . Othe r ti ckets
are six for $5.00. There wi ll be
ent ertainment on both days for
w ives and others that are inter­
ested . For more details and ar­
ra ngemen ts for interviews ,
phone Wayne Knabb, publicity
co-chairman, at 943-5889 (home)
or 586-3560 (work) ; Robert Dunn ,
pub licity co-cha irman, at 866­
3036 ; W . D. " B i ll" Bushnell ,
Ama com chairman, at 887-5022;
or Leon Lessard, prog ram adver­
t ising cha irman, at 469-0106.

EL PASO TX
OCT 11·12

The El Paso Hamfes t wi ll be
held on October 11-12, 1980, at
the Missle Inn, 9487 Dyer St reet
(US 54), EI Paso TX_ Act ivit ies
will incl ude seminars, swap ta­
bles, a aCWf. break fast, con­
tes ts, prizes, and more. Talk-in
on 146.28/.88. For additional in­
formation , w rite El Paso Ham­
fest, PO Box 4573, El Paso TX
79914, or ca ll Mary An n or Roy
Gou ld N5RG at (915)-751-7638.

WARNER ROBINS GA
OCT 11·12

The Centra l Geo rgia A RC's
seco nd annua l hamfest wi ll be
held October 11-12, 1980, at the
City Recreation Center, Watson
Bouleva rd, Warner Robins GA.
Dealer displays and a flea mar­
ket wi ll be indoors. The annua l
meetings of the Georg ia Sing le
Sideband Association and the
Georgia Cracker Net w ill be
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held, and the Georgia State CW
Association will have a Sunday
morning breakfast. Prizes in­
clude an Icom IC-720 HF trans­
ceiver, an Icom 1G-255A 2-meter
mobile transceiver, and an Icom
IC-2AT synthesized 2-meter
hand ie-talkie. Activities will be
available for YLs and harmon­
ics. Talk-in on 146.251.85. For
more information, call or write
John Robuck N4AMJ, 117 Ava­
lon Drive, Warner Robins GA
31093, or phone (912)-922-4527.

LANSING MI
OCT 12

The Central Michigan Ama­
teur Radio Club and the Lansing
CD Repeater Association will
hold Harnfalr '80 on Sunday, Oc­
tober 12, 1980, at Grand Ledge
High School, 7 miles west of
lansing, off 1-96, near M-43 and
M·100, from 8:00 am to 3:00 pm.
Donations are $2.50. Free park­
ing and lunches will be avail­
able , as well as fun for the whole
family. Talk-in on .34/.94 and
.221.82. For more information,
call (517)-372-5462.

BALTtMORE MD
OCT 12

The Columbia Amateur Radio
Association will hold its 4th an­
nual hamfest at the Howard
County Fairgrounds (15 miles
west of Baltimore, just off 1·70
on Rt. 144, 1 mile west of Rt. 32)
on Sunday, October 12, 1980, at
8:00 am. Admission is $3.00 and
tailgating and tables are $5.00.
Food and prizes will be avail­
able. Talk·in on 147.7351.135
and 146.52/.52. For table reser­
vations and information, write
Dennis Parra , 6955 Spinning
Seed, Columbia MD 21045.

LIMA OH
OCT 12

The Northwest Ohio Amateur
Radio Club will hold its annual
hamfest on October 12, 1980,
beginning at 7:00am at the Allen
County Fairgrounds, Rte. 309E
(1 mile off 1-75), Lima OH. Dealer
tables will be available. Talk-in
on .52/_52 and .07/.67. For more
details, write NOARC, PO Box
211, Lima OH 45802.

PLYMOUTH IN
OCT 12

The Plymouth, Indiana, Swap
and Shop will be held on Oc­
tober 12, 1980, at the National
Guard Armory in the west part of
Plymouth IN. The doors will

open at 7:00 am for this 5th an­
nual gathering .Tickets are $2.00
in advance or $2.50 at the door.
There will be inside floor space
available, snacks, and electron­
ic goodies for sale or trade. Talk­
in on 146.071.67 and 146.52, or
follow the signs. For more infor­
mation, contact the Marshall
County Amateur Radio Club
(MCARC), PO Box 151, Plymouth
IN 46563.

CHICAGO IL
OCT 16·19

National Computer Shows
(formerly Northeast Exposi­
tions) will hold the Midwest Per­
sonal and Business Computer
Show from Thursday, October
16, through Sunday, October 19,
1980, at McCormack Place,
Chicago ll. Show hours are:
Thursday through Saturday,
11:00am to 9:30 pm and Sunday,
11:00 am to 6:00 pm. General
adult admission is $5.00. For fur­
ther inf ormation, contact Na­
tional Computer Shows, PO Box
678 Brookline Village MA 02147,
or phone (617)-524-0000.

PENNSAUKEN NJ
OCT 19

The Moorestown Severe
Weather Wat ch will sponsor the
Greater Delaware Valley Ham­
fest on Octobe r 19, 1980, from
8:00 am to 5:00 pm at the Nash­
ville East Cotillion Ballroom,
Rte. 73, Pennsauken NJ. Ad­
vance tickets are $2.00 with an
SASE, $2.50 at the gate , and
ladies are free. There will be
door pr izes drawn hourly f rom
11:00 am until 3:00 pm; then, at
3:30 pm, the main door prizes
will be drawn. Table spaces are
$5.00 indoors and $3.00 for a 10'
space outdoors. The outdoor
flea market set -up will start at
2:00 am and will have space for
over 300 vendors. The indoor ex­
hibit space set-up will also start
at 2:00 am and will have over
20,000 square feet available. RV
parking and camping will be
available Saturday night, as well
as parking lot and exhibit area
security from 6:00 pm Saturday
to 6:00 pm Sunday. Features will
include seminars on DX·P,
MARS, ARPSC, ARRL, traffic,
antennas, etc.; ladies' activities;
and food and refreshments.
Talk·in on 146.22/.82 and 146.52
simplex and monitoring Ecars,
146.191.79 and 146.58 simplex.
For advanced tickets, table
reservations, or more informa­
tion, contact Greater Delaware

Valley Hamfest, 15 E. Camden
Avenue, Moorestown NJ 08057,
(609)-234-3926.

REVERE MA
OCT 19

The 19-79 Repeater Associa­
tion of Malden MA will hold its
first annual flea market on Sun­
day, October 19, 1980, from
11:00 am to 4:00 pm (sellers will
be admitted at 10:00 am) at the
Beachmont VFW Post , 150 Ben­
nington Street, Revere MA. Ad­
mission is $1.00. Sellers' tables
are $5.00 in advance and $7.50at
the door, if available. Talk-in on
.19/.79and _52. For table reserva­
tions, send a check to 19-79 Re­
peater Association, PO Box 221,
Malden MA 02148.

KALAMAZOO MI
OCT 25

The 26th annual VHF Con­
ference will be held on October
25, 1980, at Western Michigan
University, Kalamazoo MI, from
2:00 pm through 9:00 pm. VHF
topics will include Microproces­
sor Control of VHF Transceiv­
ers, Plotting Antenna Settings,
and others. For more informa­
tion, write Dr. Glade Wilcox, Pro­
fessor of EE, Western Michigan
University, Kalamazoo M149008.

CHATIANOOGA TN
OCT 25·26

Hamfest Chattanooga will be
held on October 25-26, 1980, at
Chattanooga State Technical
Community College, Chat­
tanooga TN. Events include
dealer exhibits, a f lea market,
forums, contests, and ladies'
programs. Flea market spaces
are $2.00 per day or $3.00 tor
both days. Talk-in on .19/.79 and
3980. For inside dealer space in­
formation or for pre-registration
with a prize ticket (send $1.00),
write Ham test Chattanooga, PO
Box 3377 , Chattanooga TN
37404.

LONDON ONT CAN
OCT 26

The London Amateur Radio
Club will hold its 3rd annual
Swap 'n Shop on Sunday, Oc­
tober 26, 1980, from 9:00 am to
4:00 pm at Lord Dorchester High
School. Admission for buyers is
$2.00, with children under 12 ad­
mitted free. Admission for ven­
dors is $3.00, which includes
one table. Doors open at 8:00 am
for vendors only. Featured will
be forums on current topics,
hourly prize drawings, free park-

ing, an expanded display area
for both tables and commercial
exhibits, and food, which will be
available all day. The main prize
will be a synthesized hand-held
radio. Talk-in on .52 and .78/.18.
For table reservations (until Oc­
tober 22nd) and/or further infor­
mation, contact Dick Reiber, 417
Regal Drive, London, Ontario,
Canada N5Y 1J8.

MARION OH
OCT 29

The 5th annual Heart of Ohio
Ham Fiesta will be held on Oc­
tober 29, 1980, at the Marion
County Fairgrounds Coliseum,
Marion OH. Featured will be a
flea market, prizes, and an XYL
drawlnq. Dealer space is avail­
able . Talk-in on .901.30 and .52.
For more information, contact
Paul Kilzer W8GAX, 393 Pole
Lane Road, Marion OH 43302.

MORRISTOWN TN
NOV1

The Lakeway Amateur Radio
Club will operate from the David
Crockett Tavern , Morristown
TN, on Saturday, November 1,
1980, from 1300 UTC until 2200
UTC. SSB-only operation will be
on the following frequencies,
plus or minus QRM: 28.560,
21.360, 14.280, and 7.235 MHz.
Amateurs and the general pub­
lic are invited to visit the tavern
and site, which is the boyhood
home of Davy Crockett, during
regular operating hours
(weekdays , 9:00 am to 5:00 pm,
and Sundays, 2:00 pm to 5:00
pm). For a certificate com­
memorating the event, send
$1.00 plus a legal-size SASE or 3
IRCs and an SASE to Davy
Crockett DXpedition, Rte. 11,
Box 28, Morristown TN 37814.
The callsign will be WD4PEQ for
this expedition.

ST. PETERSBURG FL
NOV 1-2

The Florida Gulf Coast Ama­
teur Radio Council, Inc., will
hold the Suncoast Amateur Ra­
dio Convention on November
1·2, 1980, at the Baytront Con­
course Hotel, downtown St. Pe­
tersburg Fl. Close by are the Al­
bert Whitted Airport, the St . Pe­
tersburg Marina, bus depots,
and many parking lots. Registra­
tion is $3.00 each and children
under 12 are admitted free. Two
award tickets are free with ad­
vance registration. Swap tables
are $10.00 each for both days
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HAM HELP

(no o ne-day tab les). Doubl e
booth space is avail able and all
the swap area will be inside.
Featured will be dealer displays,
forums, a Satu rday luncheon
and banqu et, and a Sunday lun­
cheon and fashion show. FCC
exams will be given. Send to the
Tampa off ice for 610s.Talk-in on
147.961.36 , 147.66/.06 , a nd
146.52. For more informat ion,
write FGCARC, PO Box 157,
Clearwater FL 33517, or phone
(813)-461-4267.

HICKSVILLE OH
NOV2

Th e Defi an ce Co u n t y
Amateu r Radio Club is sponsor­
ing its 3rd annual hamfest on
Sunday, November 2,1980, fro m
8:00 am unl il 4:00 pm at th e De­
fia nce Count y Fairgrounds at
Hicksvi lle OH. Tickets are $1.50
in advance and $2.00 at the gate.
Table space is free on a f irst ­
come-first-served basis, inside
or outside. Hour ly drawing s wi ll
be held , with the main event at

(
I need conversion info rmation

on the T-20fARC-5 command
transmitt er which covers 4 to 5.3
MHz. I would lik e to convert it to
the 15-meter CW band, if possi ­
ble, or to the ae-rneter CW band.

Robert E. Bunn WAQ LKE
Rt. 3, Box 585

West Plains MO 65775

I would lik e to thank 73
Magazine and the numero us
hams who responded to my re­
quest fo r a manual for my
HQ-100 receiver in the August ,
1980, issue of 73. I have received
lette rs, radiograms, and long­
distance phone calls in answer
to my request. Thanks again!

Marvin Rosen KA3EUY
20 W. Madison Street

Balt imore MD 21201

I need a schem at ic and/or
manua l for a Joh nson Viking
6N2 transmitter. I will copy and
retu rn or pay for your co py. I
would also like to hear f rom
anyone wh o has converted thi s
transmitt er for use as a 2-meter
amplifier.

John Barclay N8ARC
1115 Talley Avenue

Zanesvill e OH 43701

3:00 pm. Talk·in on 147.691.09
and .52. For more information,
writ e Ed Ballard, Jr., RFD #1,
Roland Road, Sherwood OH
43556.

SOUTH FALLSBURG NY
NOV 7·9

On November 7, 8, and 9,
1980, the Hudson Amateur Ra­
dio Council wi ll sponsor the
ARRL Hudson Division Conven­
tion to be held at the Pines
Hotel, South Fallsburg NY. The
them e is "Good Times at the
Pines," with empha sis on a mini­
vacation type co nvention for
bot h fami lies and solo att end­
ees. A full range of forums is
planned along wi th an exhibit
hall and flea market. Contact
Mike Troy WA2TYV, 70 Ridge
St., Rye NY 10580, for advance
t ickets at $5.00 each th rough
10/27/80. Contact Mike Evans
W82RDD for flea market info at
Box 143, White Sulphur Springs
NY 12787, or ca ll at night
(914)-292-8630.

)
I am trying to find a PC board

and part s kit or an already as­
sembled unit for the MXV-2oo
SSTV Scan verter. I sen t an
SASE to W6MXV for prices and
availability as suggested in the
SSTV Handb ook but had no
response. Can anyone help me?

Bradley F. Hardin KB80 C
NRS, Box 92

Sugar Grove WV 26815

I would like to purchase a
reasonably priced FV-101B ex­
ternal vfo for my Yaesu FT·101E.

Wayne F. Albert KB3KV
431 Greenlee Road

Pillsburgh PA 15227

I wou ld lik e to fin d modlflca­
tions that improve the perfor­
mance of a Coll ins 75S-1 and
Coll ins 32S·1.

Joh n Galli van III
9124 Ashmeade Drive

Fairfax VA 22030

I need a user's manual for a
PAIA #2720 music synt hesizer. I
can copy and retu rn it or I w ill
buy a cop y.

Jung Y. Lem KB6BO
5222 Coringa Drive

Los Ang eles CA 90042

NEWMARKET
ONT CANADA

NOV a

The Yo rk North Amateu r
Radio Club will hold it s annua l
f lea m arket on Sat urd ay,
November 8, 1980, at the New­
market Com mu nity, Cen tre,
Newm ark et, Ontari o. General
adm ission wil l be $1.50, which
includ es a door prize ti cket. Ad­
mission for exhibitors wil l be $4,
which incl udes a door pr ize
t icket and one tab le. Add itional
ta bles will cost $2. The flea
market will run f rom 0800 to
1400 EST, but doors will be open
earlie r for exhib itors. The talk-ln
f requency will be 146.52 MHz
s imp lex ; t he cl ub ca l l is
VE3YNA.

SO GREENSBURG PA
NOVa

The Foothil ls ARC will hold it s
annual Swap & Shop on Satur­
day , November 8, 1980, at the St.
Bru no 's Chu rc h in South
Greensburg PA. Doors will be
open from 9:00 am until 5:00 pm.
Dealers are welcome. The main
prize is a complet e HF antenna
system, inc lud ing a tr iband
beam, a 40-foot towe r, a rotor,
thrust bearing, and cable. Sec­
ond prize is an Icom IC-2A hand­
held. Talk-In on 146.07/.67 and
.52. For advance table reserva­
tions, phone Jim Yex WB3CQA
al(412)-256-3531. For more inter­
matron. phone Chuck Hamman
WB3HZM at (412)-837-9194.

FRAMINGH AM MA
NOV 9

The Framingham Ama te ur
Radio Associat ion wi ll hold its
annual fall flea market on Sun­
day, November 9, 1980, at the
Framingham Police Sta t ion Dril l
Shed, Framingh am MA. Admi s­
sion is $1.00 and sellers' tables
are $6.00. Sellers are advised to
pre-register. Doors will open at
9:00 am. Talk-in on .751. 15 and
.52. For more inf ormation or to
register, contact Ron Egalka
K1YHM, FARA, PO Box 3005,
Saxon ville MA 01701, or phone
(617)-877-4520.

SELLERSVILLE PA
NOV 9

The RF Hill Amateur Radio
Club will hold its fourth annual
ham fest on November 9, 1980, in
the Sellersvill e National Guard
Armory, Sellersvill e PA. Doors
will open to sellers at 7:00 am
and a $2.00 donat ion will admit
buyers after 8:00 am. Tickets are

on sale for the grand pr ize, a
comp lete low-band stat ion from
key to antenna, The radio is the
new 9-band Ten-Tee Moder 580
DELTA with a 11Q.vo lt power
supply and filt ers. The antenna
is a model AP-3 from W6TIK.
Talk·in on 146.28/.88 and 146.52.
For fu rther information , cont act
the RF Hill ARC, PO Box 29, Col ­
mar PA, or Rober t Bent ley
WB3EWP, RF Hill Hamfest , 334
Railroad Avenue, Souderton PA
18964, or phone (215)·723·8303.

MASSILLON OH
NOV 16

The 23rd annual auc tio n, Auc­
tionfest '80, sponsored by the
Massi llon ARC will be held on
Sunda y, November 16, 1980,
from 8:00 am unti l 5:00 pm at the
Massill on Knight s of Columbus
Hall , ' Massill on OH. The flea
market opens at 8:00 am with
auctio n action to start at 11:00
am. Auctionfest '80 wi ll feature
th ree majo r prizes, plus a long
list of door pr izes to be given
away hourly. Tickets are $2.50 in
advance and $3.00 at the door.
Extra prize t ickets are available
for $1.00 each. For further infor­
mati on, t ickets, or table reserva­
t ion s, cont ac t Steve Nevel
WD8MlJ, 1864 Massachu sett s
SE, Mass illon OH.

OAK PARK MI
NOV 30

The Oak Park High Schoo l
Electronics Club will present its
11th annual Swap 'n Shop on
Sunday, November 30, 1980, at
the Oak Park High Schoo l, Oak
Park MI, from 8:00 am to 4:00
pm. North and east doors wi ll
open at 6:00 am. Admi ssion is
$1.50 in advance and $2.00 at
the door. Tables (8 feet long) are
$5.00 in advance, $6.00 at the
door, and $3_00 fo r a half table.
There will be doo r prizes, re­
freshment s, and parking avail ­
able. For more in formation ,
send an SASE to Herman Gard­
ner, Oak Park High Schoo l,
13701 Oak Park Bou levard, Oak
Park MI 48237, or call Bruce at
1-(313)·543-8569.

FARIBA ULT MN
DEC 6

The Handi-Harn System will
hold its annual winter harnfest
on Saturday, December 6, 1980,
at the Eagles Club, Faribault
MN. There w ill be a flea market,
a dinner at noon, a program, and
a prize drawing.
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Phone 201-775';'T252

ONLY TELREX GI VES YOU ALL..
T H ESE FEATURES ...
· Wind survival is 100 mph.
· 4 KWP power ra ting rain or shine.
· Patented boxed coaxial "Balurr";
• Hea vy-duty steel gu sset m ounting

plate and straps. -
· 2 " 0.0 . reinforced aluminum boom.
• Large diameter, rein f orced, taper

swa ged dural elements f or min imum
weight and exceptional strength!

• Stainless steel ele ctrical hardware.
• Ph one and CWcapability all bandsl

If t op 2 M eter performance is y our require­
ment, the 2 M V S8 1 4 kit consi sting of 2: ea.
phased 2 M et er "Balun" fed precision tuned
8 elem ent Arrays outperform even quad
sta cked an te n nas of other makes.

Better than optimum full sized Dipole per­
for m ance in an antenna which can be set up
w ith in the hou r, needing a minimal support
structure. (existing tower, house tree etc.j.
The "Inverted-Vee" produces a Jow-angle
"Balanced" Dmni-Directional pattern, which
increases the signal t o noise, and si gnal to
interferance ratios. Complete si m plif i ed
instructions are provided.

ND TUNERS N E ED ED!

For 'tecnntcerdata and prices o n the comcrete-T efrex line, write
for catalog Pl,.·g

Communication AntennasSince1921

--telrex LABORATORIES

p.o. BOX 879 - Asbury Par k , N.J. 07712

By the onl y test that means anyth ing ...
on the ,;lir comparison .. . t h is array co n­
tinues to outperform all competition •.•
and has for three decades. Here's why
••• Telrex uses a unique t rap design
emPloying 2 0 HiQ 7 500 V ceramic con­
densers per an t enna. Tel re x uses 3 op ti­
mum-spaced, optimum-tuned reflec t o rs
t o provide ma x imum gain and true F18
T ri-6and pe rformance.

Special N-type coaxial co nnec tors,
solid rod elemen ts (dr iven thru
t he boom), tinned connecting lu gs,
and sis el ectrical hardware provi de
yOU w ith peace of mind for many
y ears!

STEP UP TO TELREX
Professionally Engineered Antenna Sysfems

~

I

ATelrex "Balun" fed "Inverted-Vee" kit is the ideal hi-perfo rmance inexpensive and
practical to install low-frequency monoor multiple band,52 ohm antenna system.

T
L
I

"MONARCH" 10. 15. 20 Meter "Tri-Band"
Modet TB5EM!4KWP

S3.7S
$1.50

Total $5.25

Callbook Map Library
Shipping

Special Limited Offer!
Amateur Radio
Emblem Patch

only $2.50 prepaid
Pegasus on blue field, red lettering. 3 N wide x
3 " high. Great on jackets and caps. Sorry, no call
letters. ORDER TODAY!

Order from your favorite electronics dealer or direct fromthe
publisher, All direct orders add $1,50 lor shipping Illinois
residents add5% Sales Tax.

Here's an offer you can 't refuse' You
receive three, information-packed, Ama­
teur Callbook maps, folded , plus the
World Atlas for only $3.75 plus $1.50
shipping and handling. If purchased
separately, total valueof map/atlasoffer
would be $6.25, plus shipping. Yousave
$2.50 and get these invaluable radio
amateur aids!
1_ Prelix Map oflhe World, folded.

World-wide prefixes . Shows 40-zone
map onone side, 90-zone map onthe
other. Size40' x 28"

2. Map 01 North America, folded .
Includes Central America and Carib­
bean to the Equator. Shows call
areas , zone boundaries ,prefixes, etc.
Size30' x 25'

3, Great Circle ChartofWorld , folded
Centered on 40 "N, 100" W. Shows
cities, latitude, longitude, great circle
bearings and more! Size 30• x 25"

Plus special FREEbonus!
The Callbook 's own Radio Amateur
Wortd Atlas, FREE with the purchase of
the 3 maps. Contains eleven full color
mapsof theworld , looking atthingsfrom
theradio amateurs pointof view.

RAOIO AM~E~ IIba a k INC

~
v' 61 D ep t. B

925 S h e rwo o d Drive
La k e Bl uff, 11 1 6 0 044

FREE!
RADIO AMATEURS

WORLD ATLAS
with purchase of famous

CAL LBOOK

I =~~~d;ff.~." t m~~
~. , .'-::'~' < ~~?<:.'.- ,. .....,.- _r~

~_ - _ 0-- ••t- _ ../

( '. ""7;i:.{y-"T ~ =::-----
_':::"::"ll:J:;~ . 2O-page,lull color Atlas
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SLEP mail-order specials
"","'PO

s-n H.T. WITH TOUCH-Tar< ' 2M
S-sT H.T WITH TOu CH·TONE1111'1 1M

s-l TH T. WITH TOl!CH-TON' , :/(I"'HZ
TS-<:CC~RRV CM E~ll MODELS
TS·H~ HEllC M ~N f[ NN~ 2M
TS-H ~2 HELICAL~NTENN~ 220 MHl
HENRY1KO~l IN!AR AMPl lFl!R
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G133 HF RECEIVER ( HAM HELP J
0.2 to 30 Mhz SSB, AM, CW in thirty continuously
tuneable bands. Set is Collins 51S1 repackaged by
LTV-Temco for military with added AM BFO, extra fil-
tering, and jack for 14-600 Khz tuner. 50 ohm input
impedance; 600 or 4 ohm audio output. 16 tubes. Re-
quires 115/230 VAC 50-400 Hz; 24 VDC for AM BFO .
6 V~x1 8V4X13" ; 40 lbs. sh. More info upon reguest.
Used. reparable: $695. Checked: $850.
Collins 51SI manual, $15 when purchased with G1 33.

STACO 4 AMP POWER SUPPLIES
Solid slate, new. #FPS-4 ,
filtered 12 vee. 5x3x5W ' .
5 lbs. sb. $12 .95 2/$22.
#RPS-4, filtered, requlated
13.8 VDC. 5x3x63/4" . 6 Ibs.
sh . $18.95 2/$35 . ckc.l
Prices F.O.B. Lima, 0. • VISA, MASTERCARD Accepted .
Allow for Shipping · Send for New FREE CATALOG!

Address Dept. 73 • Phone : 419/227-6573

I am in need of schemat ic and
co nversion in fo for an RCA " LD"
Business Band radi ote leph one,
mod el CMCT-30B2-H, 159 _60
MHz. Of cours e, I wil l pay any
cop ying and pos tage cos ts.
Thank you.

Roger Mason KA4JHC
4308 Faigle Road

Portsmouth VA 23703

I need a sch ematic and /or in­
struction manual for a Collins
310B-1 Exciter. I will pay for
these or I can reproduce and
return them. , also need a com­
plet e s et of knob s for a
Hallicrafters 576 receiver.

Herman F. Schnur K4CTG
115 Intercept Avenue

North Charleston SC 29405

I recentl y purcha sed a Ken­
woo d R-1000 recei ver and would
like to corres pon d with anyone
who has used this receiver in

conjuncti on with a transceiver
and /or separate transmitt er.

Marvin Rosen KA3EUY
20 W. Madison St.

Baltimore MD 21201

I need a schematic drawing of
a Hallicrafters model S-76-U. I
also need one for a Gemtronics
mod el V-258A. 1 wrote to Gem­
tronics about six months ago
but I didn't recei ve an answer.
Thank you.

David A. Carter WA4VHP
28 Alpine Drive

Savannah GA 31405

I would like to obtain a man­
ual and sc hem at ic for a Mid land
model 13-505 2m transceiver. 1
wi ll copy and return or pay a rea­
sonable copy and mailing fee.
Thank you.

Terry Jones KA61YE
2945 Sequoia Avenue

Eureka CA 95501
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DireCiional
RF Wallmeler

BASIC AUTO PATCH
•Access, HDisable and adjustable Time r.
COMPLETelY ASSEMBLED-$75.00.

EXTENSIO N BOARD

ON
BOARD

VO LTAGE
PROTECTION

\

• AQUI SE ,

I HABLA

ESPANOL •

•.:\·.'!·.'!z::::q;~!HW!i~:iiJ:: :: ~.V.:·:,';:::r~:~~:~'I,

'''\ '/{,'f.W:

TRIONYX
TR-1000 f requency
cou nte rs $159.95

YAESU
FT-101ZD
FT-107M
FT-207R
FT-227R B
FT-707
CPU-2500RK
Al l in st ock . . .Call

Yaesu CP-2500RK

SWA N
Astra 150A . . . Barry
has 'em

TEMPO
81,2,5 . .. in stock

Yaesu FT- IOIZD

Ask about our amateur rad io
licensing classes, NO VICE
th rough EXTRA !

Maggwre Electronic Laboratory
845 W ESTTOWN R D.

WEST CHESTER, PA. 1938 0

P H ON E 2 15 4 3 6-6051

COR Identifier; All on one band, programmable, Fully ad ­
justable, time ou t (.5-7 min.), hang time (0-1 mi n.), identifier
(1· 10 min.) , tone , spe ed, vol um e, L.E.D. outputs, lo w current
drain CMOS logic, pl ugs fo r easy ins tal lation and remo val
ptus much more. $99.95 COMP LETE LY ASS EMBLED

Basic Repea ler $649.95 COMPLETELY ASS EMBLED
2M 130·1 75 MHz Ba sic Repealer for 2 me ters with a ll the teatures of Ihe
HI Pro Mk l less the power suppl y and front panel cont rols and eo­
cessone s.

MFJ
Comp lete line .. . ask

J.W. MILLER
Daiwa CN-720 watt­
meter/bridge
Daiwa CS-401 RF co­
axia l swit ch

Icom IC-2A"

MIRAGE·KLM ·TEMPO
two-mete r amp lif iers
.. . in stock

ROBOT
800 and 400 ... in
stock

ROTORS
Ham IV . . . spec ial.
Call

PA Res. add 6% lax
PLUS SHIPPI NG

144 or 220 MHz $849.95

~\ ~{O Mk :r
REPEATERS

BARRY specializes in world wide export, licensing, packing and Shipping .

BARRY specializes in business band equipment.

BARR Y stocks most m aj or brands . . . call or write.

COLLINS
KWM 380 . . . ta king
orders

DENTRON
Clipperton L . . . call

DRAK E
TR-7IDR-7 t ransce iver
R-7 Receiver . . . ca ll

New York's largest and best-stocked dealer.
Call the store with more!

BARRY ELECTRONICS

512 Broadway, New York, N.Y. 10012

Telephone (212) 925-7000

Yaesu FT-901D

Cubic Aslro 150A

DSI
Frequency cou nters
. . . in stock

ENCOMM
HT-1200 . . .we have
them

ICOM
IC2AT hand-held with
pad .. . in stock

KEYS
Ham Key . . . in stock
NYE . . . in st ock

BARRY ELECTRONICS•••

Dielectric wattmeters are your
best choice for making accurate
RF measurements. These rugged,
dependable wattmeters can
discriminate between forward
and reflected power in all types of
50 ohm coaxial transmission lines
and RG type cables.

In addition, they :

• Measure from 100mW to 5kW
• Have ± 5% full scale accuracy
• Measure from 2MHz to IGHz
• Have an easy-to-read 4V,'

mirrored meter scale
• Feature a taut-band meter

movement for longer life
• RF Elements available for all

measurements

DIELECTRIC

RAYMOND. MAINE 04071 .... 17

TEL. 207/655-4555 • 800/341-96 78

The 1000-A from Dielectric
- you can't buy an easier reading,
more accurate RF wattmeter.

A complete line of RF loads are
also available.
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FCC
Reprinted from the Federal Register

(
47 em Part 97

IDodIet No. 19852; FCC 8O-419j

Amendment of Ru~s To Provide for
the Amateur-Satellite Service

AGENCY: Federal Comm un ica tions
Comm ission.
ACTION: Final ru le .

SUMMARY: The Commission is a d op ting
rules to govern stations oper ating in the
Am ateur-Sa tellite Service . These rules
are needed to obviate requests for
waivers of rules developed 10 regulate
terrestrial rad io communica tions. The
effect of the adoption of these rules Is to
regularize ama teur rad io s pace
ope ratio ns which hereto fore have been
authorized on an ad hoc bas is by rule
waivers.
UFECTIVEDATE:November 3. 1980.
ADDREsses: Federal Communications
Commission, Washington, DC 20554.
FOR FURTHER INfORM ATION CONTACT:
John B. Johnston or Maurice J.DePont,
Private Radio Bureau, (202) 254-6884.

SUPfl'UMENTARY INFORMATIOH:

Report aod Order

Adopted: July 17, 196(1.
Rele esed : August11. 1980.

In the matt er of amendment of Part 97
of the Commiss ion's rules to provide for
the Amateur -Satellite Service, Docket
No. 19852.

1. On Febru ary 14.1973, the
Commission adopted amendmen ts to
Part 2 of the Commission's ru les in
Docket No. 19547, published in the
Federal Register on March 1. 1973 (38
F.R. 5562). The se amendments
incorpora ted into the rule s the Amateur­
Satellite Servic e (ASAn . as established
by the World Administrative Radio
Conference for Space
Telecommunications. Genev a 1979.
Certain frequenci es already alloca ted to
the Amateur Radio Service were also
alloca ted to ASAT.

Z. On October 25. 1973. the
Commission adopted a Notice of Inquiry
in Docket 19852 , which was pub lished in
the Federa l Register on November 6.

1973 (38 FR 30566 ). In our Notice of
Inquiry, we indica ted our desire to
receive comment s from inter ested
parties concerning the structure for
ASAT. technical standards. licensee
qua lifications, and oth er provisions that
should be included in the rules .

3. On November 20. 1979. the
Commission adopted a Notice of
Proposed Rule Making in Docket 19852
which was published in the Federal
Register on December 7. 1979 (44 FR
70499). The Notice disc ussed the
comments filed in the Inquiry. the
internat ional regulations concern ing
ASAT. and the nature of the various
waivers to Part 97 which hav e been
nece ss ary to make past and current
spac e operations possible. Specific rules
based upon these considerations were
proposed for ASAT. and comments were
solicited. They were due on February 5.
1980. with reply comments due on or
before Marc h 6, 1980.

Summary of Comments
4. Ten comments were filed in

respo nse to our Notice of Proposed Rule
Maki ng. All of them support ed our
objectives in developing rule s for ASAT.
and they agreed with our pro posed rules
in principle. They suggested helpful
substan tive improvem ents. and
req uested clari ficatio n of certain points

)
in the proposed rules.

5. Both the American Radio Relay
League (ARRL) and the Radio Amateur
Sa tellite Corporation (AMSAT], pointed
out that since the release of our Notice
of Proposed Rule Making. the Worl d
Administrat ive Radio Conference
(WARC), Gene va, 1979. was held. At
tha t Conference. additional frequencies
were allocated to ASAT, and a
resolution was adopted which would
exempt ASAT earth sta tions from
international coordina tion procedures.
Both organiza tions recommended the
rules adopt ed in this proceeding
incorporate thes e changes.

6. Severa l respondents addressed the
issue of the notifications for space
operation propo sed in the Notice. No
one questioned the need for
notific ations (which are required to
satisfy internationa l advance
publication and coordinati on
requi rements). Their concern. rather. is
the long lead time proposed for the first
not ification to the Commission (27
months). While there wa s an
unde rs tanding of the ba sis of the
pro posal. they claim that such a long
lead time is unre alisti c for ASAT.
AMSAT commented. ". .. Previous
ama teur rad io satelli tes have been
launched on 'missions of opportunity',
an d the ac tua l missio ns avail abl e are
often not identified until a much lat er
date' . . ... They recommended tha t the
rules adopted for firs t notification of
intended space operation include the
phrase "if possible".

7. Other respondents forecast the
possibility of future manned space flight
where an amateur radio opera tor in the
spacecraft may be able 10 operate the
statio n from space by means of local
contro L ARRL supported their prediction
with reference to amate ur radio operator
Owen Garri ot. a member of the Skylab
crew. They recommended that the rule s
adopted for ASAT include provision for
such an eventuality.

8. ARRL and A.\fSAT recommended
delet ing the requirement tha t third party
tra ffic be logged. in the ca se of spa ce
operation. ARRLclaims such logging
(require d for a ll types of amateur radio
operation by § 97.103(b) (21, ... . . is
imposs ible in the context of an amateur
satellite. Because the signal is not
actually demodulated within the
sat ellite, it is not possible to place a
recorder within the orb iting spacecraft.
and it is no t possible to monitor the
entire passband of the sa tellite from a
single or small numbe r of points on
earth " • •". AMSAT also recomme nded
deleting third party logging require men ts
for stations in telecommand operati on .
Their comments included no rationale
for their recommendation.

9. The Southern Californi a Repea ter
andRemo te Base Association
(SCRRBA) requ est ed the restrictions
against repe ater operation in the
frequency bands 431-433 and 435-438
MHz be deleted. They said their
understanding is that these restrictions
were initia lly ad opted by the
Commission to prot ect sate llite stations.
They were ecncemed" •• future
petitioners may requ est that addit ional
frequency spectrum be withdrawn fro m
some or all ARS uses for AM5S­
exclusive use • ••.• and they
..... belie ve that it is the amateur
radio community itself which should
dete rmine the specifi c activities to be
condu cted on the amateur frequency
bands' . . ...

10. ARRLrecommended a clar ification

for proposed § 97.413 (Spa ce operation
requi remen ts). They wan ted to verify
that the proposed 'Section. if adop ted.
wou ld supersede the req uirements of
presen t § 97.79 (Control opera tor
requ irement s). and § 97.88 (Operati on of
a station by remote control] .

11. AMSAT req uest ed tha t provisions
be made in the ASAT Rules which
would permit amateur radio operators to
accept pay for conducting earth
operation and telecommand operation
for periods when they are using a
stat ion in spac e operation for
exp eriments and educationa l
demonstra tions . They also reque sted the
definition of telemetry (proposed
§ 97.403(dll. and the rule for tele metry
(proposed § 97.419)). be expa nde d to
include stored message s '" • • of an
amateur radio nature ' . ... .
Furthermore. they requ ested that
proposed § 97.413. which req uires the
ca pab ility to effec t a cessation of rad io
transmissions in case the Commission
so orders. be modified to include the
phrases "w ithin a reasonable period of
time" or "within Z4 bouts".

t z.AMSAT commen ted on the
provision in § 97.415 tha t stations in
ASAT must not ca use harmful
interference to othe r stations bet ween
435 and 438 MHz:. They claimed this
requirement shou ld only apply in the
case of interference to non-amateur
servi ces . AMSAT also suggested simp ler
wording for some of the technic a l
para meters described in propo sed
1 97.427.

13. Mr. Frederick E. Wirth. Jr.
commented that he found the definitiona
in propo sed § 97.403"confusing and not
inclusive". He recommended the
definitions also account for space -to­
space opera tion .

Conclusions
14. Our objective in this proceed ing is

10 develop rules for ASAT through the
rulemaklng process. A statement of
ASAT requir emen ts in the Commissio n's
roles wll l relieve the licens ee of an
amateur radio sta tion in spa ce opera tion
from the burd en of app lying to the
Commission for a lengt by series of
waivers to rules deve loped to regulate
terr estrial ama teur radio
communica tions . All of the responde nts
agree with our objective. The refore. we
are adopting rules for ASAT
sub stantially 88 we proposed. Individual
par agraphs in those rules. in certain
instan ces. are adopted with the
improvements suggested in the
comments.

15. It would be premature to include in
this proceeding the res ults of the World
Admin istrati ve Radio Conference
(WARC) (Geneva. 1979). The fina l ects
of the Conference are not sch ed uled to
become effec tive until January 1982 and,
in the United States. will not be bind ing
until afte r Senate ratification. Moreover,
add itiona l public comment may be
necessary throug h the rulem ak ing
process before they can be incorporated
into the rules. Therefore. we are not
inclu ding the addi tional frequencies
allocated to ASAT by the Conferenc e, at
th is lime.

16. Turning to the matter of
international coordina tion of space
operation. we are sympathetic to the
problem a license e could face in
provid ing the necessary infonn at ion
over two years prior to ope ratio n.
However. the international pub licat ion
and coordi nation requirement does
exis t. and it is the responsibility of the
Commiss ion and its licensees to comply.
Therefore. we are adopting the
notifica tions requirements as propo sed.
Again. we point out that we could waive
the first notificati on (at Z1 mon ths).
where justified . Possibly the sec ond
notificati on {at 15 months] co uld be
justified for a waiver. But in eith er case.
the licensee would run a risk. although
proba bly a small one. of la ter being
directed to cease space opera tion in
favor of a prior spac e operation. or for
the purpos e of avoiding interference

with other radio servi ces beca use of
incomplete inte rna tional coordination.

17. With a record of eight successful
amateur radio space opera tions (under
Commission authorizations ). it is
difficult to be skeptica l over the
pred ictions of future space opera tion
where the con trol operator will also be
aboa rd the spacecraft. Therefore. we are
adop ting proposed § 97.407 with
wordi ng to make it dearer tha t any
ama teur radio opera tor (with an FCC
authorization) may be the control
operator of a statio n in space opera tion.
The same clari fication is also added to
197. 409 to make it clearer that the sa me
provision also app lies to ea rth
opera tion. a point suggested in the
comments.

18. Beca use past and current ama teur
sat ellite designs have not prov ided for
logging is insufficient reason. in itself.,
for deleting the requ irement for logging
third party traffic. However, we can see
not useful purpose being served by
req uiring third par ty traffic passing
through an amateur sat ellite to be
logged. Ther efore. the excep tion to
§ 97.103(b)(2) requested by ARRLand
AMSAT is incorporated into § 97.417.

19. SCRRBA is part ially correct in
the ir unders tan ding of the reaso ns for
the prohibition aga inst repeater
operati on in subbands 431-433 MHz and
435-438 MHz. The latt er (435-438 MHz).
was estab lished to protect stations in
space operation in Docket 18803 (Report
and Order released September 8, 1972­
and published in the Fede ra l Register on
September 13, 1972. (37 FR 18540)). The
fanner (431-433 MHz) wa s estab lished
to prot ect weak signal exp erimentation
in Docket 21033 (Memoran dum Opinion
and Ord er. released September 27. 1977,
and published in the Federa l Register on

" September 30. 1977. (42 FR 52418)).
SCRRBA presented no new infor mation
in their comments over that which wa s
considered by the Commission in those
two proceedings. Inasmuch as we ak
signa l experi mentat ion is not a subject
of this proceeding. their request to open
431-433 MHz to repeater ope ra tion is
not being adop ted. However. spac e
operation is the subject , and their
request to open 435-438 MHz to repea ter
oper ation is pertinent.

ZOoSCRRBA contends that frequencies
alloc ate d to both the Amateur Radio
Service and ASAT should be jointly
shared by all licensed oper ators. and
should not be arb itrarily reserved for
any particular sub-set. In principle. we
concur wi th SCRRBA's con tention.
However, the 435-438 MHz ASAT!
Amateur Radio Service frequency
subband is unique. It is located wi thin a
relatively la rge band (420-450 MHz). It
is a popular band, and is used tor many
dive rse activities; Voice, television.
ex perimenta tion. etc. Being an Ultra
High Frequency ba nd. 8 coordi nation
organizat ion such as SCRRBA can be
very effective in achieving an orde rly
band plan for all of these varied
activities. dome stically. But ASAT is of
internation al scope . There may be
stations in space opera tion au thorized
by other governments. These stations
may be used by amateur radio license es
of many countries. The charact eristi cs of
frequencie s in this portion of the rad io
spec trum make them very useful for
ASAT. To permit long term repeater
opera tion in this subband could
effectively remo ve them from space
operation. Cons iderillg the remaining Z5
MHz open to repeater opera tion. 3 MH:I;
for spac e operation does not seem
unreasonab le. As far as SCRRBA's
conce rn that future petitioners may be
encourage d to request frequency
spec trum be withdrawn from some or all
amateur radio uses for ASAT-excluslve
uses. those eventualities. if and when
they occur. will be considered on their
own merits. Therefore. SCRRBA's
request to open 435-438 MHz to repeater
operation is not be ing adopte d.

21. Telecommand opera tion in ASAT
is somewhat similar to radio remote
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Subpart H-Amateur-Satellite Service

General

Special Provisions
97.417 Space operation.
97.419 Telemetry.
97.421 Telecommand operation.
97.423 Notification required.

Authority:Sees. 4, 303, 48Stat.. as
amended, 1066, 1002: (47 U.S.C. 154. 303).

§ 97.401 Purposes.
The Am ate ur-Satellite Service is a

radlocommunlcatlon service usin g
s tations on ear th sa tellites for the same
purposes as those of the Am ateur Radio
Service.

§ 97.403 Definitions.
(a) Space operation. Space-to-ear th,

and space-to-spa ce, ama teur ra dio
comm unication from a st ation which is
beyond, is int en ded to go be yond. or has
been bey ond the major porti on of the
earth's a tmosphere.

(b) Earth operation Eart h-to-space-to­
earth ama teur ra diocommunication by
mean s of radio signal s au tom atically
retra nsmilled by s ta tions in space
ope ration.

[e] Telecommand operation. Earth-to­
space amateur radio communica tion to
initiate, modify, or terminate functions
of a station in space opera tion.

[d] Telemetry. Spa ce-to-ear th
transmissions, by a station in space
ope ration, of results of measurement s
made in th e sta tion, incl uding those
relati ng to the func tion of the statio n.

§ 97.405 AppUcabHl ty of rules.

The rules contained in this subpart
ap ply to rad io sta tions in the Ama teur­
Satellite Service. All cases not
specific ally covered by the pro visio ns of
this Subpart shall be governed by the
provisions of the rules governing

Pho ne (208) 423-41 00
Box 415, Route 1
Hansen, Idaho 833 34

ANTECK,lnc.

the Commission's rule s is ame nde d as
show n in the Appe ndi x, pursuant to the
authority contained in Sections 4(iJ and
303 of the Communica tion s Act of 1934,
as amended. The reporting requirement
inclu ded her ein is adopte d subject to
Genera l Accoun ting Office cle arance
and, unle ss advised to the contrary. w ill
be effectiv e on the same date as thes e
rule s. It is further ordered, that this
pro ce eding is termina ted and the docket
is close d. Further information on this
ma tter may he obt ain ed by contacting
Mauri ce J. DePont. or John B. Johnston,
Personal Radio Bra nch, at (202) 254­
6884 .

tsece. 4.303, 48 eta t., as amended, 1066, 1082;
(47 U.S.C. 154. 303))
Federal Communications Commission.
William J.Tricarico,
Secretary.

Appe ndix

Part 97 of Chapter I of Title 47 of the
Code of Fed er al Regulat ions is
am en ded, as follows:

§ 97.3 [Amended ]
1. In § 97.3, paragraphs [iJ and (kJ ar e

deleted and desi gnated [Reserved].
2. A new Subpart H is ad ded to Part

97, as follows:

Sec.
97.401 Purposes.
97.403 Definitions.
97.405 Applicability of rules.
97.407 Eligibility for space operation.
97.409 Eligibility for earth operation.
97.411 Eligibility for telecornmand

operation.
97.413 Space operations requirements.

Technical Requirements
91.415 Frequencies available.

Subpart H-Amateur-satelllte Service

General

MT-1R T $225 Amateur Net. p lus $9 UPS
MT-1 RTR retrofit (a ll MT-1) $102 plus $7 UPS
MT-1 $12':1.':15 p lus $7 UPS
MT·1A Marine $17995 plus $7 UPS

Ra ti ngs a re minus 40 degrees Fah ren he it in st ill air; 750 watts CW , 1500 watts p.e.p
50-o hm s input allows exact reso na nce and true operator conven ience.

ANTECK, INC . int roduces the M T-1RT 3 2 to 30 M Hz incl usive. remote- tun ed mob ile
or f ixed-po rtab le a ntenna The " RT" incorporates a hyd ra ulic cylinder in the mast
section for pos itio n con trol.. two miniature pumps and res e rvoir , and a control box
w ith fast and slow scan operation at the opera tor's posi t ion .

Free 'Tech. Da ta ' Flyer

Tor oida l Cores, Shieldi ng Beads, Shielded Coi l Form s
Ferr ite Rods, Pot Cor es, Ba luns, Etc.

Small Orders Welcome

Contac t you r lo ca l AN TECK dea ler or ANTECK, INC

HYD. TUNED­

NO COI L~ TO CIIANGE- POSITIVETUNIN(; LOCK. LESSTHAN 1.5 VSWR.

IRON POWDER and FERRITE PRODUCTS

AMI~L"~

STAINLESS STEEL WHIP-f1BER(OIASS WADIN(; COIL- NO COIL HEATING
C REVOLUTIONARY HYDRAULlC·POSITION ED HF ' MOBILE
~:::i AN TENNA FOR HAMS, MILITARY, MARIN E, AND COMMERCIAL USERS.
CI
u.J
ce...
f­
W

g

a station with a Technician Class
control operator on frequencies not
authorized for the Technician Class.

24. We take exception to the
statement in AMSAT's comme nts that
the non -interference provisions to
protect stations using frequencie s
between 435 and 438 MHz should apply
only to non-emeteur services . Th e
prohibition in the Intern a tional Radi o
Regu latio ns (RR MOD 3844/320Al
against Amateur Sa tellite Service
stations causing ha rmful interference
do es appl y to the Am ateur Radio
Service (ARS) since ARS frequ encies
are in the International Table of
Frequency Alloca tions. Furt her, the
Amateur -Satellite Servi ce deflni ticn (RR
N Oe 3108/MATAJ was no t changed at
WARC. 1979. That definitio n doe s not
say tha t the Amateur-Satellite Service is
part of the Amateur Radio Service .
Moreover, Article 35 of the Internati onal
Telecommun ica tions Union Conv ention
provi des that all sta tions, wh atever their
purpose , must be established and
op era ted in such a manner so as nol to
cause ha rmful interf erence to othe r
radio services.

25. As a result of the com ments
received . we are adopting SOme changes
to the proposed rule s. Spe cificall y, w e
have prov ided for automat ic con trol of
stations in space opera tion; exemption
from all logging req uireme nts for space
operation; an d an imp rovement in the
w ord ing of § 97.405 suggested by RP
Havila nd . Mr. Ha vilan d pointed ou l in
his comment s that future pr oblems could
arise with the defin it ion of spa ce
operation bec ause no dis tinction is
made between existing opera tions an d
future operat ion s. Th e rewording
suggeste d ove rco mes this po tenti al
problem.

26. Ac cordingly , i t is ordered, tha i
effective November 3, 1980, Par t 97 of

control of an amateur radio sta tion. In
bot h si tuat ions, the control operator of a
distant station is using anot her s ta tion
[telecommand or contro l) to transmit
command signa ls to the distan t st at ion
for the purpose of carry ing ou t his /h er
respons ibilities as control ope ra tor. The
main difference is that the contr ol
operat or of a remotely-controlled
amateur ra dio st ati on alway s has a
func tionin g control link to the distan t
station while the control operator of a
sta tion in space ope rati on may not. The
posi tion of the sa tell ite with resp ect to
the earth ma y no t pro vide the
teleco mmand station with a view of the
sa tellite for mu ch of the time . This is the
case wi th low earth orbit amateur
sa telli tes. Thus , the cont rol ope ra tor
requi reme nts (§ 97.79) and remote
contro l requirments (§ 97.88) have no t
mea ning to space operation. W e are
adopting proposed § 97.417 which will
s tat e that those tw o sections are not
applicable. This will provide the
clarificatio n reco mmended by ARRL.

22. In considerin g the matter ra ised by
AMSAT of permittin g amateur radio
opera tors to acce pt pay for conducting
ea rth operations and teleoommand
operations, we must bear in mind tha t
the pre sent pr ohibition [§ 97.112; No
remu neration for us e of stat ion) is ba sed
upon international agreement (Arti cle 1.
Radio Regulation No. 3044/7 8). The rein
the Am ateur Rad io Service is defined a s
"A service of self-training,
intercommunication and tech nical
invest igation carried on by amateurs ,
that is, by duly authorized perso ns
interes ted in radio techni ques solely
wi th a pe rsonal aim an d with out
pecuniary interest". This definition was
the subject of proposed modifications at
the WARC (Geneva 1979). These
proposals we re debat ed at length a t the
Working Group level and wer e in pint
consid ered aga in in full Commit tee .
Altho ugh the de finition was cha nged
editoria lly 10make clear tha t which wa s
ea rlier implicit , na mely, that the
Ama leur Radio Service is a
ra dlo cornmunication serv ice, the phrase
.. • • • solely wi th a pe rsona l aim and
without pecu niary interest" was
reta ined and the reby emph as ized.
Therefo re , it is our obligati on to help
pres erve this very distinctive
char acteri stic of the service, wh ich is a l
the root of the many and varied
pr ivileg es afforded amat eur radio
operators worldwide. For this reason,
we are most reluctant to make any
furt her ex ceptions to the "n o pay" po licy
over the singular ex ception listed in
§ 97.112(b). (Control opera tors of club
statio ns tra nsmi tt ing te legraph y
practices and bull et ins may acce pt
com pensa tion in a very precis ely
defined situa tion. As far as we know ,
only a few employ ees of the ARRL have
taken ad va ntage of this provis ion).
Having la id this foundation, we do not
find the ske tchy information provided
by AMSAT. as justifica tion for thei r
req uest, sufficie nt to establish the need
for am ateur ra dio oper ators to acce pt
paym ent for con ducting earth opera tion s
and tele comma nd operation s. For this
reason. we are not ado pting AMSAT's
sugges tion.

23. The American Rad io Relay League
reques ted. in its comments, a
clarifi cation of the ma tte r of an amat eur
radio sta tion retransmit ting radio
signals on freq uencies res erved for
highe r operator classes. No amen dme nts
are necessary to make this clarification,
which applies to repeater opera tion as
w ell as space ope ration. As long as the
control ope rator of the transmitt ing
station is authorized [see § 97.7J for the
frequency privileges bei ng used. the fact
that the sta tion ma y retransmit from
frequencies au thorized to bo th higher
and lower operator cla sses is of no
consequence . For example, there is no
prohibition,per se, for those types of
operatio ns where retransmission is
permitted (repeater, auxiliary, and
space) to retransmitting the s ignals from

.... Reader Service-see page 274 73 Magaz ine. October, 1980 235



(4) Geo\J"'- lIlngob.Qeo
.....uov .... -...-s ",-_ ..~- ­__ ._ ~ a

............. ..... ...­
Df ' IT .. pcWot!I_ h
asooOaIed ......", ....

t5l ~~

lNIV'G IN_'".. -.l..., ___ ...__ 1>0_ _

.:l "'~~_IO_~ .......
~-(61 _SOIl -. "" orbilal
arc oIi5) ,I_lhan ItIat

'" (4J

(51 _ 01 "'~19S

'-"'11 _

--

'These BnlennBcheracteristici shall be provided
r"r both trllnsmiltill8 and receivingentennes.

' Fora lltatlon in lpe"" opt!ration.
'The totlll noisetemP"!"ature . I lbe inpulof.

typi>:al emaleut radios ta tion receiver -'>all include
the antenna noise (Renerated by e"~ lOurcel
Iground. sky. etc.) peripberal to the M!CI!ivinl
antennlland noiH re-radiated by tbe hlenite). plu.o
noisepnente,j internally tn the """";nT. The
addiliOll.a! eeeeoee noise il above tho.., al noioe,
H oB

Referred to theantellJl.ll inpul ti'mlinaJ.... l!I.e total
s~·.tem noi.e temperature i.I given by

T. .. T.+ IL- ' ) T.+ LT.
wh.,re: T. : llnt.,nna no;•., temperature
L : line losse' betweenantenna output terminals
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T.: receiver noise temperature, thiail ..la" given

es (NF_ t)T.. where NFis receiver noise figllre.

Append i:ll Z

& lrocls From Radio Reaulat iolts Annex ed
to the International Telecommunications
ConV(m tion (Geoevo, 1959j, as revis ed by the
World Administrative Radio Conference for
Space Telec ommunications. Gene va, 1971.

Article 41-Amilteur Station&

3. In Appendix 2 of Part 97. th e
unde sign a ted paragraph following the
h ea dn ote is re vis ed, a nd a new
p ara gra ph Sec. 6 is add ed a s follows:

Sec. 8. Space etancne in the Amateur­
Sat elhte Service operalill8 in bends shared
with other serv ices shaD he fitted with
appropri ate devices for controlling emiasl cna
in the event thai harmful interference is
reported In accordance with the procedure
laid down in Article 15. Administrations
auth orizing such space stalions sha ll inform
the Intemett cnal Frequency Registration
Bnard (I.F.R.B.) and shall insure that
sufficient earth comma nd stations are
es tablished before launch to gua rantee tha t
any harmful interference that might be
reported can be terminated by the authorizing
Administration.

7in:hnical Parameters. A description of the
proposed techni ca l par amet ers for:

I1JThe etatton in space operatio n: and
(2) J\ statio n in eilrth opeU hon suitable for

use with the slalion in space operati on: and
(3) A 91ation in telecosemeed ope ralion

suuabte for use' with the stalion in apace
operanon .
The description shill! include:

111Carrier frequencies if kncw n: otherwise
gi\'e frequency range wher e carrier
frequencies .....iU be loca ted .

(Z] Neceuary ban dwidth.
{3] Class of emission.
{4] Tota l Peak Power.
[51Maximum power d.msity (wlltts/Hz).
(6) Antenna radiation pa ttern. '
(7] Antenna gain (main beam) .'
(II) Antenna poin ting accuracy

(geosta tionary satellites only). '
(9) Receiving system noise temperature."
(10) Lowest equivalent satel lite link noise

tempera ture."

{cl ln ,space operation notificat ion:
Nonfication is required a fter sp a ce
operati on has be en initia te d. The
notifi ca tio n sh all update th e in form a tion
containe d in the pre -s pa ce operation
nonftce non, In -spa ce op era tio n

" notifica tion is required no la ter tha n
sev en d ay s follow ing initia tion of space
opera tio n.

(d) Post-space operation no tification.
Noti fication of termina tion of space
operation is required no la te r th an three
mo nt hs after term ination is co mple te. If
the termina tion is orde red by the
Commission. no tifica tion is require d no
la ter th a n twen ty -four hours lifter
termina tio n is co mp le te.

(') NoPTIitI8t gaographical !otl.
g;lU<le

(2} LoogitudlnllllOI<!,........
(3) Inclinaliotl lOlerance.

ON
BOARD

VOLTAGE
PROTECTION

(1) Angle01incli<lahon
(2) P9tiod
(3) ApOll"e (~i_e,"l

(4) P<triQ!!<! (kilome' ", s)

(2J The pre -space opera t ion
no tifica tion shall co ns is t of:

Space operation do/ e. A statement of the
expected dat e space operations will be
initiated, and a prediction of the durati on of
the operation.

Ident ity of IUllellile. The name by which
the satellite will be knO....-n,

Service area. A description of the
geograph ic area on the Earth'. surfa ce which
is capable of be ing served by the sta tion io
space operation. Specify for both the
trans mitting and receiving antennas of this
station.

Orbiw l Parameters. A description of the
a nticipa ted orbital para meters as follows:

§ 97.4111 T~try.

(a) Telemetry tr ans mis sion by sta tions
in space operation ma y consist of
specially cod ed messages in tend ed to
fa cili ta te communication s.

(b) T elem etry tr ansmissions b y
st ations in sp ace operation a re
permiss ible one-way commun ication s.

First noti!irotion. Required no less than
twen ty-seven months prior 10 initial ing space
operancn,

!kcond notification. Required no less than
fifteen monlhs prior 10 initialing 5pl1C8
operation.

Third no tifico tion. Required no less tha n
three months prior to initialing space
operation.

§ 97.423 Notitlca tlon req uired .

(a ) The licensee of every st ation in
space operation sh all give w ritten
n otifica tions to the Priva te Ra d io
Bureau, Fed eral Communi ca tions
Commiss ion, Washingto n , DC 20554.

(b) Pre-space operation notification.
(1) Three not ific a tions are re qui red pri or
to in itia ting space operation . They a re:

§ 97.421 Tetecommand op er ation.
[a ) Sta tion s in telecomm a nd ope ratio n

may tra nsmi t specia l codes in tend ed to
obscure th e me a ning of co mmand
message s to th e s tation in space
ope ra tion .

(b) Stati ons in te le co mm a nd operation
are exempt from th e st ation
ide ntification requirements of § 97 .87.

(c) Stations in sp a ce opera tion are
exempt from the control opera tor
re qui remen ts of § 97.79 and from the
provisions of § 97 .88 p er tai ning 10 the
op erat ion of a sta tio n by re mote control.

(d ) S tations in space op er a ti on a te
ex empt from the sta tio n log
requireme nts of § 97.103.

Maggiore Electronic Laborato ry
8 4 5 WESTTOWN R D .

W EST CHESTER. P A . 19380

PHONE 2 15 4 3 6 - 6 051

Z8.OO-:i!!l.70
43HJ8 '

14lJOO-t42S0

COR Identifier; A ll on one band, prog rammable, Fu lly ad·
tue tsote. time out (.5-7 min.), hang time (0,1 min .), ident ifi er
(1·10 min.), rone, spe ed, volume, LED. ou tpu ts. tow current
drain CMOS logic, p lugs lor easy installation and remo val
plu s much more . $99.95 CO MPLETELY ASS EMBLED

Bas ic Repeater $649 .95 CO MPLETELY ASSEMB LED
2M 130-1 75 MH z Basic Repeate r tore meter s wil h a/l th e features of the
HI Pro Mlcl les s the po wer suppl y and front panel controls and ec­
cesSOrie s

30CHANNEL
CABLE TV

CONVERTER

PA Res . add 6% tax
PLUS SHIPPING

, S1a liom _tint ta "'" """'~WIi~ s...ice otWJ
aoI cauar brmfoJ ialerl.......,. to _ ....._ bt_ U$

and UllMHo.ISoe tn'..... bonaJ Ramo Rqula......... RR MOO
Jf>Itt;l2OA~

Special Pro vision s

§ 97.4 17 Spa ce operation.
(a) Sta tion s in sp ace opera tion are

exempt from th e station identification
require men ts of § 97 .67 on each
frequency b an d w h en in use.

[b] St a tion s in sp ace ope ra tion ma y
a uto matically retra n smit th e ra dio
signa ls of other s tation s in earth
opera tion, and space o peration.

7000-7100

MH,

ZI .llO--21..f$
1«-,..6

GH,

u-"'.

cessation is ordered by the Commission,

(c) Ther e a re, in p lace , 5ufficie~t
amateur radio stations licensed by th e
Commission capable of telecommand
operation to effe ct cessa tion of space
operation, wh enever s uch is ordered by
the Commission .

(d) Th e n otifications required by
§ 97.423 are on file wi th the
Commission.

Tedmical Requirements

§ 97.415 Frequencies available.
The followi ng fre quency bands a re

available for space op erati on, e a rth
opera ti on , a nd telecomma nd op eration:

Frequency Band s

kHz

144 or 220 MH z $849.95

EXTENSION BOARD

BASIC AUTO PATCH
• Access, ' Disable and adjustab le TImer.
COMP LETELY ASS EMBLED-$7S.oo.

r\\ ~(O IIItk :r
REPEATERS

COMPLET EL Y ASSEM BLED-$140,OO

§ 91.409 Eligibility for ea rth operation.

Any amateur ra dio station is eligible
for earth op eration (se e 1 97.403(b)) ,
subject to the privileges of the control
operator's class of license {see 197.7).

..- 9 1

-

amateur radio stations a n d operators
(Subpart A through E of this part).

OROER No. 183A E041

L2'JiII ;r!ICe ) ROUTt: 9N .
PLAT TSBU RGH . N .Y . 129 01
T...: (5181 56 1-8700.

§ 97.407 Eligibility for space operation.

Amateur radio s ta tions licens ed to
Am at eur Extra Class opera tors a re
eligible for sp a ce o pera tio n (s ee
1 97.403(a}) . Th e station licensee m ay
permit any amateur ra di o operator to be
the con trol op era tor, subj ect to the
privileges of th e control operator 's class
of lic ense (see § 97.7).

(b) The st a tion is capable of e ffecting
a ce ss a tion of r a dio transmissions by
commands tr ansmitte d by statio n ls) in
telecommand opera tion w henever s uch

§ 97.411 Eligibility lor telecommand
operation.

Any ama te ur r a dio station designated
by the licensee of a station in space
o pera ti on is eligible to co nduct
telecommand operation with the sta ti on
in sp a ce operation. subjec t to th e
privileges of th e co ntrol operator's cl ass
of license (see 1 97,7),

§ 97.413 Space operaUona requirement..

An amateur radio station may be in
space opera tion wh ere:

(a) T he st ation has n ot b e en ordered
by the Commissi on to cease ra dio
tr a ns mis sions.
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ATTENTION HAMS!
Earn a "FREE"
Antenna, Tower

or BOTH!

If you are employed by a company
that could use a high lift work plat­
form , as shown below, you may
earn a new antenna system FREE.

VANGUARD LABS
196·23 Jamacia Ave. Holli s NY 11423

• Covers 100 10 179.999 MHz in 1 kHz stepswith
thumb-wheel dial· Accuracy .00001% at all ire­
quencies • Internal frequencymodulationfrom 0 10
over 100 kHz at a 1 kHz rate ' Spurs andnoise at
least 60dBbelowcarrter » RF output adjustablefrom
50 to SOOmv across 50 ohms » Operates on 12vdc
@ V2 amp. Price $299,95 plus shipping.

In stock for immediate shipping. Overn ight
delivery available at extra cost. Phone: (212)
468 -2720 . ...... 311

Our ~v.r leta you get
Oflf 75 etlennel, of 1,levl·
.Ion dllllcily lrom eerth·
orblting cable TV salelUtes!:
HBD. Showt lmll, super IIt.­
lion...ports Ind movies
tram lIround the world.

Sick of Network TV?

~/_G : ;~Y-!-:J"'~ -i~l j iU---'-~
PRETUNED _ COM PL ETELY A S S EMBLED _ ' ~;" FOR ALL MAKES &. M O D ELS O F AMATE UR
ON LY O NE NEAT S MAL L ANTENNA FOR TRAN S CEIV ERS - TRANS MITTER S _
UP T O 7 BANDS! EXC EL L EN T FOR CON- GUAR ANTEED FOR 2 0 0 0 WAT TS sse
G E S TED HOUSIN G AR EAS _ A P ART M ENTS 1000 W ATTS CWo INPUT FO R N OVI CE AND
LIGHT _ S T RON G - AL MOST IN V ISI BLE! A LL CL ASS A MAT EURS!

C OMPLETE A S SHOWN with 90 f t . RG 5 BU-5 2 ohm r eedlin e, a nd PL2 5 9 conn ect or , insulator s, 30 ft.
300 lb. test dacron end supp or t s, ce nte r co nne ctor w it h built in ligh tnin g arr este r an d static dischar ge ­
molded, sealed , weat herproo f, resonant t r aps , " X 6 "- you jus t switch to band d esir ed f or excellent wor ldw ide
op eration _ transmittin g an d r ecl evln g! LowSWR over all bands -Tuners usually NOT NEEDED! Can be used as
inv erte d V's _ slopers. in attics, on building to ps or narrow lots. T he ONLY ANT EN N A YO U W IL L EVER N EED
FO R ALL DE SIRED B A NDS _ W ITH ANY TR AN S CEI V ER _ N EW - EX CLU SIVE! N O BA LU NS NEEDED !

8 0 -40-20-15 . 10-6 me t er · 2 trap ---10 4 ft. with 9 0 ft . R G58U · c on nect or - M odel 998 B UA $69 .9 5
4 0- 2 0·1 5.' 0 meter . -- 2 trap --- 54 ft . w it h 90 ft . RG5 8U - co nnect or · M odel 1001BUA $68.95
20-15 -10 meter ••• 2 trap -~- 26 ft. w ith 90 ft . R G 5 8U - connector . M ode11007BUA . . . . $ 67.9 5
SEN D FU L L P R ICE FO R POSTPAID INSURED. DE l-IN U S A. (Canada is $ 5.00 extr a for postage - cleri cal .
cust oms etcj ce order using V ISA - MASTER CHARGE _ C AR D _ A MER. EX PR E S S. Gi ve numb er and ex .
dat e. Ph 1_308_2 36.53 3 3 9 A M _ 6 P M w ee k days. We ship in 2 -3 days . AL L PRI CES W ILL IN CREA S E . .
SAVE. ORDER NOW ! All ante nnas guaranteed fo r 1 year . 10 day mo ney back tr ial if re t urn ed in new conditio n!
Made in USA . FREE INFO. AVAI LABLE ONLY FR O M

W EST ER N ELECTRONICS Dept. A 7. 1O ...... 80 K ear ney, N ebraska , 68847

Our 94-page catalog and information boo k tell
the whole story! Inexpensive dishes, high pro­
feeds, computer aiming sohware! Specs, kits
and more! Send $7.95 today!

Q?'~
za-nour C.O.D Hotline ~

(305)339- 7600 r~~....

SPACECOAST RESEARCH 310

Dept. S, P.O. Box 442, AltamonteSprings, Fl 32701

Wanted: Japanese Radio Amateur

Contact: 1? Magazine
til peterborough. n.h.03458

603·924·3873

SatelliteT~
FORTHE HOME

ICOM - BIRD - BECKMAN - CUSHCRAFT
AEA - B&W - VIBROPLEX - CDE - CES
HAM-KEY - ANTENNA SPECIALISTS

ASTRON - BELDEN - ARRL- W2AU/W2VS
AMECO-SHURE-AVANTI-AMPHENOL

SANKYO 24-HOUR DIGITAL CLOCKS
WELLER SOLDERING STATIONS
RADIO AMATEUR CALLBOOKS

With today's intlationary times,
th is may be the perfect opportunity
to upgrade your station with no
drain on the famil y budget.

Contact Jerry Flatt at WILSON
SYSTEMS for the detaiis on this
offer ...call Toll Free (800) 634-6898.

LaRUE ELECTRONICS
1112 GRA NDVIEW STREET, SCRANTON, PA.18509 - Ph. [717]343-2124

4286 Polaris Avenu e
Las Vegas, Nevada 89103

(800) 634·6898
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AUGUST KUDOS I'

"Don't dan ce or ride with Gen­
eral Bang s - a most immoral
man."

I just wa nt to say thanks for a
hell of a good job you've been
doing .

I've been a write r, profes­
sional type, fo r some 30 years or
more. Over a thousand credi ts if
you care to count 'em, 50 there
are a few experiences wit h edi­
tors in the old memory sack.
Why tell you all this?

Because, to make a point.
You look back over your encc un­
ters and you sta rt co mpari ng.
You remember ar ti cles you
wrote to your own specs, only to
have them boun ced wit h the
judg e's dec is ion of " lack reader
Interest. " Trouble is, the readers
never had a chance to put in
their two-bits worth (2¢ Inflated).
The eds boun ced the cream of
an a-hour stint at the mill on the
basi s of their taste.

Now , at 73 you run such ar­
ticl es as "Over There" by Julian
N. Jab lln W91Wl in the August,
1980, iss ue. Who in the annals of
hamdom wo uld ever suspect
that an arti cle l ike this, with no

(At dawn, across the Hurrum
nitts, he fl ashed her counsel
wise -

But , howsoever Love be blind,
the world at large hath eyes.)

With damna tory dot and dash
he heliographed his wife

Some interesting details of the
General's pr ivate li fe.

The artless Aide-de-Camp was
mu te; the shining Staff were
stifl ,

And red and ever redder grew
the General's sha ven gill.

And this is what he said at last
(hi s feelings matter not): -

'" think we've tapped a private
line . Hi! Threes about there!
Trot ! "

All honour unto Bangs, for ne'er
did Jones thereafter know

By word or act official who read
off that helio.;

But the tale is on the Frontier,
and from Michni to Moo /-tan

J hey kno w the worthy General
as "tha t most immoral man."

Kayla Hale W1EMVfTlS
Alajuela , Costa Rica

Hello, Kaylaf For ham newcom­
ers, Kayla was the editor of 73

. back before she go t married. . .
golly .. . over ten years ago.­
Wayne.

KAYLA'S KIPLING

A CODE OF MORALS
Rudyard Kipling

I have been re-reading Kipling
and came across the foll owing
poem which may be the f irst
li terary reference to Morse code.
The copy right date is 1892.

Now Jones had tet t nts new wed
bride to keep his house in
order,

And hied away to the Hurrum
Hifl s above the Afgh an border,

To sit on a rock with a helio­
graph, bu t ere he left he taught

His wi fe the working of the Code
that sets the mues at naught.

And Love had made him very
sage, as Nature mad e her fair;

So Cupid and Apollo lin ked, per
heliograph, the pair.

At dawn across the Hurr um
Hifls, he flashed her coun sel
wise-

As e'en, the dying sunset bore
her husband's homilies.

He warned her 'gainst seductive
youths in sca rlet clad and gold,

As much as 'gainst the blandish-
ments pa ternal of the old;

But kept his graves t warnings
for (hereby the ditty hangs)

That sno wy-haired Lothario,
Lieutenan t-General Bangs .

'Twas Genera' Bangs, with Aide
and Staff, tha t tit-tupped on the
way,

When they beheld a heliograph
temp estuously at play.

They thought of border risings,
and of sta tions sacked and
burnt-

So stopped to take the message
do wn -and this is what they
learn t:

(Here I take liberti es and use dah
dit, where Kipling said dash dot.)

"Dah dit dit, dit, dit dah, dit dah
atr: twice. The General swore.

"Was ever General Officer ad­
dressed as 'dear ' before?

'My Love', i' faith! 'My Duck,'
gadzooks! 'My darling popsy­
wop !'

Spirit of great Lord Wolseley,
who is on that mountain top ?"

The artless Aide-de-Camp was
mute; the gilded Staff were
stttt,

As, dumb with pent-up mirth,
they booked that message
from the hifl;

For clear as sum mer-lightning
flare, the husband's warning
ran:

J
should not "pla y FCC" and
dec ide for themselves who is a
bootlegger and who is not !

Robert Swirsky AF2M
Cedarhurst NY

MENTAL TELEPATHY?

Bob, the FCC does not give an
intelligence test along with the
ham exam or else some of the
nets I've encoun tered would be
underpopu tsted. Be th ankful
that those hams with a short
deck are stacked up in nets in­
stead of using up frequencies
for one-an-one contacts. We
have to have ac ti vities for our
mentally underprivileged, so
stop griping. There are undoubt­
edly some well -run nets,' unfor­
tunately, I've run into a lot of the
others. One of the major prob­
lems encountered during the re­
cent hurricane emergency was a
net control station who had no
business controlling a net. The
net was almost as much of a di­
sas ter as the hurricane.­
Wayne.

I just wanted to th ank you and
the man y oth er EImers for the
help given on my way to getting
my General ti cket. The code is
really the hardest thing for me .
and I sure like your 13 + tape. I
used many books and tapes
along the way and yours are
great.

I wo uld also like this to be a
letter of encou ragement to
ot hers who are wor king hard to
upgrade or get a license; it ca n
be do ne. At one poi nt (actually
many times), I had vis ions of
hams perfect ing te lepath ic
communications before I ever
got over 10 wpm. So far It has
been one year as a Novice, one
as a Tech .. . but the big one for
me, along the way, was the Gen­
era I. If I could have mastered the
code back when I f irst wanted to
become a ham, , would only
have to wait 6 more years to be
el igible for the aCWA. As you
can see, I am a slow learner.

Thank you again; keep up the
good wo rk. To any up-and­
coming hams . . . also keep up
the good wor k; you can do it.

George Weber KArlCCY
Steam boat Springs CO

LETTERS
from page 24

and tell ing him that the re was a
two-letter prefix and a one-lett er
suffix. Even wit h this, he still in­
sisted on moving me from the
United States to Botswana by
calli ng me A2FM. As a matter of
fact, he even asked me if that
was a statesi de ca ll !

I was about to put the blame
fo r his inability to copy my call ­
sign correctly on weak signal
streng th or QRM when ano ther
stati on broke in.

"K2- - - " , he said , "This is
W3--- . He sa id his call was
AF2M . I never heard of an AF2;
must be a bootl egger! "

"I never heard of an AF2 ei­
ther ," replied the net co nt rol.
"He's probably some chicken
bander."

After this dialogue occurred ,
another amateur broke in to de­
fend me. He info rmed the net
control that AF2M was a leg it i­
mate callsign and that the FCC
has been iss uing ca lls in that
format for the past tw o and a
half years.

The net cont rol paid no atten­
tion to thi s. He simp ly said that
he had never heard of it , and
therefore it was not a valid ca ll!

Need less to say, I don't appr e­
ciate some Conditional class
operator telling an Amateur Ex­
tra that his ca llsign is no good.
This was not the fi rst time I had
problems with thi s net. When
they don't get my call si gn
messed up, they have asked me
to do such th ings as make a
phone patch to a business so
someo ne could place an order !

I thi nk it is about time that the
amateurs in this count ry be­
come awar e of the calls ign
pr efi x syst em used . Odd ly
enough, I've never had prob lems
with OX sta tions getting con­
fused over the callsign; most of
them are well aware of the new
pref ixes that exist here.

The two-by-ones have been
aroun d for well over two years. I
think it is di sgusting that I am
prevented from using my radio
because of some ham who must
have been living in a hole the
past few years .

An amateur rad io operator
should keep up to da te with the
rule changes. In add ition, they

(--"'"
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Fried Heyn WA6WZO (left) and Gordon West WB6NOA.

schematics, formulas, construc­
tion instructions, and the like ,
would ever get published, much
less read and enjoyed? Want to
know why 73 is the fattest, best ­
loved, and most read of any ham
mag? Simple. Arti cles like this
as well as the usual nuts and
bolts! I was in the Navy, but had
some inter-service experience
with just such guys as Jablin
made come to life again. I'll bet
my keepsake Morse key that
fastens on my knee with the
knob on top that a lot of 73
readers enjoyed that story as
much as I did! Maybe some or
most of you are youngsters and
couldn 't get excited over that
writing, but you had the good
sense to publish it for those of
us who could. That's good edit­
ing!

I've read every August article.
Good balance. Everyone in­
teresting in its own way . They
are warmly written, like talking
to the guy across town on the
2-rneter net. What more can I
say, except "Keep up the good
work!"

Waldo T. Boyd K6DZY
Geyserville CA

Thanks , Waldo, and it has been
a pleasure to publish your arti­
cles for these many years. I was
glad to see the article from
Julian, too, for I've known him
for some 25 years now and
we've been good friends, but I
haven't seen him writing much
recently. I hope this will break it
loose for him and we'll see more
. .. and more from you, too,
Waldo. -Wayne.

SSTV AND THE ARTS

The Amateur Radio Television
System (ARTS) is a non-profit
organization of amateur televi­
sion (ATV) operators who are de­
voted to bringing together
peoples of the world via slow
scan television. ARTS operates
on the commonly recognized
SSTV frequencies and has a
membership of hundreds of op­
erators who come together for
the exchange and relay of video
traffic from all parts of the
world. ARTS cooperates with
the specialty networks of the
Military Affiliate Radio System
(MARS), providing full coverage
of the military as well as the
civilian population.

All 50 states and many OX
countries have ARTS Directors
who oversee video traffic han-

dling in their areas. Some Direc­
tor positions remain to be filled
and more operators are needed .
Interested SSTVers are invited
to contact me at the address
given below. An SASE will be
appreciated.

Mike Stone WB~QCD
Director,

ARTS Communications
PO BoxATV

Lowden IA 52255

HEYN AND WEST I
My husband Fried Heyn

WA6WZO (Extra class license) is
running for ARRL SW Division
Director in the October election,
and Gordon West WB6NOA is
running for Vice Director. Fried
believes he and Mr. West have
considerably more time to pro­
vide the Division with more lead­
ership, more representation ,
more service, more ideas, more
enthusiasm, more caring, and
more courage, plus more qualifi­
cations and more experience in
amateur radio .

Fried is a math teacher (20
hours a week) having BA, BS,
and MA degrees. His past ad­
ministrative experience in­
cludes Production Coordinator
for Collins Radio. He is currently
an ARRL Assistant Director,
Section Communications Mana­
ger, chairman of the Orange
County Council of ARO, founder
(and past president) of the
Southern California Amateur
Radio Computer Club, honorary
member (and past president) of
the Orange County ARC, trea­
surer of the Southern California
OX Club, and life member of the
ARRL and AMSAT. In addition,
he has had experience in public
service, writing , lecturing,
teaching, conventions, and pub­
lic ham exhibits. He is very ac­
tive on the air and has accumu­
lated many awards, including
the ARRL National Certificate of
Merit, many contest wins, BPL,
5BWAS, WPX, and WAZ. He has
over 300 countries confirmed (in­
cluding DXCC). He is active in
many local nets and organiza­
tions, including RACES, ARES,
and NTS, and he is an active
member of 220 SMA, TASMA,
and the LA Area Council of ARC.
Fried's other national member­
ships include NC OX Founda­
tion, ISSB #9367,Ten-Ten #8011,
MARAC #993, and ARNS #807.

Gordon holds both an Ad­
vanced amateur radio license
and First Class radiotelephone

license (with radar endorse­
ment). He has an MA degree in
business administration from
Chapman College and currently
is an editor, lecturer, writer, and
college instructor on marine, cit­
izens band , and amateur radio
electronics. He is an ARRL life
member and ho lds field organi­
zation appointments of OBS
and OVS as well as membership
in ARES. He is the hono rary
president of the West Coast
Amateur Radio Club as well as a
supporter and member of many
local repeater groups. Also , he
is a member of the distin­
guished Radio Club of America
and the interference committee
of the Personal Communica­
tions Foundation. Mr. West is
active on all bands from 160 me­
ters through 1296 MHz.

Gordon believes that he and
Fried will provide the SW ARRL
Division with a " New Direction"
in increased representation and
service to their fellow amateurs.

Sandi Heyn WA6WZN
Costa Mesa CA

LOW VOLTAGE

Readers of the July, 1980,
issue were treated to WD4KFF's
unique semiconductor tester
("MUlti-Media Bench Tester,"
page 106). I enjoy using mine .

I would like to suggest a bat ­
tery supply of 4.5 to 5.5 volts (in
place of the 6-volt supply in­
dicated on the schematic) since
these are the recommended op­
erating limits of most , tran­
sistor/transistor logic (TTL) de­
vices to ensure proper perfor­
mance. Thanks.

Mitch Cohen WB4RXB
Margate FL

HT OPPORTUNITIES

Just another letter to let you
know how much I continue to
enjoy your fine publications, 73
and Microcomputing. Both are a
credit to the industry, the hobby,
and to the professions and
fields that they represent.

Sure would like to see some
mention made that the hams in
the field would like to see the
radio manufacturers get on the
ball and make some of the ex­
cellent hand-held units for some
of the bands other than 2
meters. The industry has done
wonders with the 2-meter band
with the marked advancement
of gear now available. With band
conditions as they are in certain
parts of the country, and with
the concern that if "we don 't use
it, we will lose it," I would like to
see some serious effort by the
radio manufacturers to get
some truly new products and
hand-held units out for the 220­
and the 440·MHz bands. Even a
hand-held for 6 meters would be
welcome on the market. I know I
am interested in getting some
new gear for these bands, but
we need some help from the
manufacturers!

Please devote some thought
and comment to this subject.
Two meters would not be what it
is today without the gear that is
available; now that we have
opened and in some cases filled
every space on two meters, let's
open some of the other bands
with some gear that is a plea­
sure to operate! The market is
there - and we are out here just
waiting to spend our money.

William D. Mauldin KA4JUL
Boca Raton FL
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LOOKING WEST
o

f ro m page 12

swer, the same answer we used
to protect the 220·MHz band:
Use it ! Keep six mete rs alive
with activity the sa me way 220 is
these da ys. What about equ ip­
ment? Except for some high­
priced mu lt i-mode transceivers,
there is little around, and yo u do
not want to front a bundle of
green sta mps fo r a band that
may not payoff in contacts.
Well, I am wi lli ng to bet that
many of yo u have a remnant of
the old days lying in the c lose t
or ce llar. Maybe it 's an old Gon­
set I, II, III, or IV. Perhaps a vin­
tage Clegg sse r, 66er, or Po ly­
comm 6. How abou t a venerable
Bent on Harbor Lunch Box? Dig
it out, pl ug it in, and see if it st ill
works . I'll bet it does. What
about an antenna? Well , a sim­
ple dipo le is more than ade­
quate fo r local work. " But AM is
dead . Nobody uses it anymore."
True. AM on VHF is dead, but on­
ly because mo st of those who
used to operate 6-meter AM
went to 2-meter FM and de­
serted 6 meters ent irely. Wh ile
AM would not be we lcome these
days on most bands, six is defi­
nit ely th e except ion to the rule.
Why? Because there is a lot of
spect rum and very little ut ili za­
ti on above 50.25. Most six-meter
SSB ent husiasts hang around
50.110 or thereabouts. Stay
above 50.25 and you won't be
bot herin g a soul. If enough of
you di g out these relics of an era
gone by and make use of them,
you can literally have you r own
private channels to use as you
see f it. Your expense? That of a
few feet of coax , some zip co rd,
and a few hours of work.

"But I don't want to go on AM .
It 's so old-fashioned." True, AM
is ou t-dated by today's st an­
dards, but most o ld tube-type
AM rigs can be easi ly converted
for FM use. The simples t way is
to use the exis t ing AM modu­
lator as an FM modulator by re­
connec ting it to modu late the
tr ansmit osc illato r. Careful .
cut th e ga in co nt ro l dow n it
does not take very much audio
to get enough deviat ion fo r
plu s/mi nus 5 kHz. Most crystal
man ufact urers can supply a
tr ansmit rock for 52.525 which is

the place most FMers on 6 me­
ters monitor . As far as the re­
ceiver goes, you can simp ly
slope detect or convert the re­
ceiver to FM operat ion wi th the
add iti on of a si mpl e integrated
ci rcuit quad detector mounted
on a small PC board. Many quad
detecto r chi ps have bu ilt -in
squelch and limiti ng.

Th ink such a conve rsion can­
not be done? My new s-meter
FM rig is nothing but a 1960s
Lafayett e HE-45B wit h a quad
detect o r powered wit h vol tage
st olen from the cathode of the
aud io outpu t/modu lator tube,
wit h the receive r osc i lla to r now
crystal cont rolled. To FM the
tr ansm itter, I s imply recon­
nected the modu lator to supply
modulated B plus to the origi nal
crystal oscill at or and t ied the
2E26 f ina l plate directl y to the
unm odu lated B supply. r picked
up 4 ext ra Watts out in the bar­
gain. Audio report s are good,
and those I a s o seem shocked
when I tell th em what I am run­
ning. Even better, this unit looks
nicer than some old boat anchor,
especia ll y sitt ing on my desk.
The antenna is a simple coax ial
verti cal made from a length of
RG-59/U. Nothing exot ic , and a
total investment of under $14,
incl uding crystals. Not sta te of
the art , but more than sufficient.
I also have a vintage Polycomm
6 which I restored to perfect
op erat ing condi t ion and lef t
unmodified fo r other uses. Thus
far I have had about a half dozen
AM asos si nce ret urni ng to the
band . The ant enna on the Poly­
co mm is also a dipole, but this
one a t raditional ho rizontal
centerfed type.

Six meters seems dead be­
cause most people who operate
the band listen rather than ta lk.
They're wait ing for the other guy
to call ca. Well , if everyone
wait s, the re will be very few
asos, won't there? It's up to
people like you and me to wake
up the band. Old equipment
works, is plenti ful , and is Inex­
pensive. Even wit h the most ru­
dimenta ry equip ment, alq ni f­
icant OX is po ssib le during spor­
ad ic E and F2 openings. Work­
ing extended groundwave, me­
teor scatter, tropo, and the like
take s far more exot ic equip-

ment. But you would be amazed
at what can be worked wi th the
oldies but goodi es. On July 25th ,
1961, using a Clegg aaer 7-Watt
AM transceiver and an indoor di­
pole, I QSOed KP4AXC in San
Juan, Puerto Rico, from Brook­
lyn, New York. On May 19th,
1965, wh ile st ill in Brook lyn, I
csoee WA8 BTR in Cinci nnati ,
Oh io. He was running a Halli ­
crafte rs HT-40/SX·140 co mbo
and I was using the same HE-45
Lafayette rig that has now be­
come an FM bas e station. My

.antenna at the ti me was a halo
atop a e-storv apartment house.
Or how about 51. Lou is, Mis ­
souri , on May 30th, 1961? I
Osoed W'lJrNKG using my in­
door dipole and a 15-Watl home­
brew transmitter. Shall I go on?
In all , some 42 sta tes plus Puer­
to Rico worked and 38 con­
fi rmed prior to my going to SSB
in the late 6Os_ It can be done,
and I have the aSL ca rds to
prove it. Many of you reading
this probably do, too. Those
were great days. Six-meter OX­
ers cooperated with one anoth­
er, rag chew ing in a OX round
table was co mmon when the
band was open , and there were
none of those time-out timers,
ja mmers, or po lit ic ians to con ­
cern oneself about . If you are as
tired of the latter as I am and
happen to have a relic of that era
lying around , then why not f ire it
up? You migh t not hear mu ch at
f irs t, but try calli ng a ca. Who
knows, if enoug h of us do this,
we could repopulate the band
and then move it toward bigger
and better things. Mo st im por­
tant of all , we can secure this
band from potentia l invasion by
ill egals. If enou gh of us are
there, they are not going to try
anything. But if we leave the
band vacant awa it ing further
FM deregulati on for expanded
repeat er operat ion, we are in­
vit ing di sas ter . CU on 6. _.as we
used to say . .. AM, FM, or SSB.

One final note to those of you
who think that ITF is playing
alarmi st and who think that six
mete rs will always be safe be­
cause of the TVI prob lem. In to­
da y's day and age, there is no
suc h thi ng as safe amateur ·
spect rum. Every kHz has a spe­
c ific do llar va lue. There are
th ose wh o look upon the spec­
trum devoted to amateur radio
as potentia l incom e if they can
stea l it from us. At this moment,
there is no more vulnerable ama­
teur spectrum than that which
lies bet ween 50 and 54 MHz. It is

in the same pos it ion that 220
was some 5 years ago . I fi rmly
beli eve th at w e have two
choices. Eit her we ut ilize th is
spect rum or it will be lost t o an­
other service. " Six meters- Use
It or Lose It "

JAMMER LOSES LICENSE
DEPARTMENT

In late 1978, there appeared
on the two-meter amateur band
in Los Ang eles a rather fou l­
mouth ed individual usi ng a
phoney callsign. Usi ng the call
W6 J AM, this in divi dual tor­
mented the users of the then
W R6ABN repeater for ma ny
months. During this t ime, many
letters were sent to the FCC and
other go vernment agen cies in
an attempt to obta in some form
of relief f rom this menace, but in
the end it was his peers who lo­
ca ted him . Unfort u nat el y ,
W6JAM was found to be a Ii·
c e nse d a m a te u r ope ra to r
named Sco tt Lookho lder, whose
real call sig n wa s W B6LHB.
Look ho lde r w as eve nt ua l ly
brought to tr ial, g iven a year's
sus pended sentence, and f ined.
All this was reported here in LW
and in o ther amateur pub­
licati ons.

In September of 1979, afte r an
. Inord inate amount of pressure

from the amateur community,
th e Commlsssion acted to sus­
pend Lookholder's li cense.They
also issued a Show Cause Order .
as to why his license should not
be revoked. In my possession is
a copy of the final Revocat ion
and Suspension Order issued
aga inst Look hol der on May
16th , 1980, wi th an effec tive da te
of Jun e 16th , 1980. From it I have
learned many th ings, includ ing
the fact that Lookho lder never
responded to the Show Cause
Order.

What I fo und most interest­
ing , however, we re the "Conclu­
sions of Law" upon whic h the
revocati on order was based. I
got man y cl ues into the thinki ng
of the FCC, as well as a hi nt as
to how similar ma tters might be
hand led by them in the future.
After noting tha t Lookholder
had been convicted in a Cou rt of
Law for repeated violat ions
under 47 U.S.C_502, and sta ti ng
that they, the Commissio n, had
a mandate to regulate radio
co mmunica t ions based upo n
the Communicat ions Act itself,
th ey went on to cite so me rath er
interesti ng legal interpretations
that by this order have become
possib le legal precedent.
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HAM HELP

Th e Com m iss io n s tated ,
" Lookho lder' s t ra nsmission
cannot be treated the same as
wor ds spo ken In private, words
spoken in public, o r printed
words . The Cou rts, Congress,
and the Commi ssion have rec­
ognized that radio communica­
t ion s have specia l qualit ies
which di stinguish them from
other modes of communication
and expression ." (At th is point,
the f inding s cited various cases
in which broa dcasters were in­
vo lved, inc luding the famed Pa­
cif ica case invo lving radi o sta­
tion WBA I in New York.) Cont in­
uing . . . " Thus while the use of
certa in expre ss ions such as (ex­
pletive deleted) d isplayed in writ­
ing in public may be pro tected
forms o f speech, nevert he ­
less , government may properly
act in many situati ons to prohib­
it intrusion into the privacy of
home of unwelcome views and
ideas wh ich ca nnot totall y be
barred f rom the public dia­
logue." In essence, you can say
what you wa nt in publi c, but if
you do it on the radio , you can be
held responsibl e for your wo rds.
Maybe my inte rpreta t ion is a bit
simp le, but I think it fits.

The finding went on: " The
Commissi on has det ermined
that the transmi ssi on of radio
communicat ions con ta ining
ce rta in exp l ic i t wo rds (and
for ms thereof)... are paten tly
offe nsive to listeners, and that
radio communicat ions contain­
ing such words fa ll wit hin the
prohib iti ons of 18 U.S.C. 1464.
Consequen tl y, these exp res­
sions are prohibited by Section
97:119 of the Commission's
Rules. Because of the nature of
the Amateur Radio Service and
its broad band of frequenc ies in­
stead of limited channels, the
audience of 350,000 amateur ra­
dio licensees and in add it ion
shor twa ve listeners and those
st udy ing for an amateur licen se
are constantly tuning in and out
of the radio bands and are sub­
jected to unexpected contents
of the communicat ions. Like the
broadcast in Paci fica, Lookhold­
er'e tra nsmissions were unique­
ly access ible to children and
could have enlarged a child's
vocabulary in an instant, unli ke
writt en messages."

Unl ess I read so methi ng
wron g, in this fi ndi ng th e Com­
mi ssion not es that the pub lic
has a right to be protected from
being forced to listen via elec­
tromagneti c communicat ion to
anything it deems to be offen-

sive, and cites the case of Paci f­
ica's WBAI in which listeners
were " t reated" to what some felt
was off ensive material. They
th en stated tha t the actions of
Lookho lder and those of Pac if i­
ca were one and the same, thus
cit ing act ion in ano ther service
as preced ence in the revocati on
of Lookhold er'e license.

" Moreover, Lookholder's re­
peated tr ansm iss ion of ob­
scene, indecent , or profane lan­
guage and its lntent lonal Inter­
feren ce with the tran smissi ons
of other amateur li censees
establishes a record of ors!n­
clln atlon to comply with Com­
miss ion rules. Thus revocation
is not only warranted , but essen­
tial." I th ink that no comment is
necessary, as t hi s sec ti on
speaks for itself.

The anger of the amateur
communit y was a ls o not ed:
" Lookholder' s tr ansm issions
have ange red the ama teur com­
munity. The amateur communi­
ty mus t be assured th at the
Commission is prepared to act
severely when its rules and regu­
lati ons are bla tantly disregard­
ed by amateur licensees, such
as Lookho lder." Her ein the
Commission wa s obv io us ly
mak ing reference to th e myriad
of communi cati ons se nt to
th em on th e matt er by amateurs
of thi s area who were more than
a bit upset by the situation. Ob­
viously I am not a lawyer, but I
suspect that th is fin ding may
g ive crede nce to the viability of
such complaints as the basis for
invest joat tnq such instances as
this .

The rest of the ord er was the
necessary lega lese to invoke
the revocat ion of Lookholder's
li cense. However, a fo otn ot e
was added that is of extreme
significance in that it tie s to­
gethe r virtually all forms of radi o
transmission under the obscen­
ity ban. It reads as foll ows:

" The Commission's enuncia­
tion that such words fe ll wit hin
the proh ib ition of 18 U.S.C. 1464
was within the context of Broad­
cas t Radio Sta tions. Of par­
t icu lar conce rn was the pro tec­
ti on of child ren and unconsent­
ing adults who do not want such
language tra nsmi tt ed into their
homes. These consi derat ions
are equally tru e of the Amateur
Radio Service where ther e are
no minimum age requirements
for licens ing (97.9), where there
are, as th is case reveals, co m­
plai nts aga inst such language
on amateur radio , and where the

potential recepti on of the tran s­
miss ion is widespread, as co n­
f irmed by the fac t that Look­
holder 's transmissions were on
fr eq uen ci es w ith potent ial
worldwide propagation."

I have sta ted in this co lumn
many times that it is my belie f
that an amate ur license is not a
li cens e to say anything yo u
want, when you wa nt, whet her
your language is welcome or
not. Your license is a permit
granted to you by our govern ­
ment to communicate through
the use of electro magnetic rad io
at ion on pre-determined spec­
trum in exact accordance with
regulat ions as set fo rth by the
governing body, l.e., the FCC. If
you are a jammer or thi nking of
beco ming a jamme r, then I suq­
gest you weigh the potent ial
conseq uences. By this act ion ,
the Commiss ion has set a long
needed precedent that can be
used against you. They can ta ke
your lice nse. They can take oth­
er punit ive action. You might
even wind up in prison, or at
least have to pay a stiff fine
along wit h court costs.

Whe n Lookholder pled guilty
and was hence conv ic ted , many
amateurs were ange red that it
too k so long for the FCC to even
suspen d his license, let alone re­
voke it. It was well over a year
and a half f rom the time of the
conviction unt il the time the
revocati on order took effect.

I'm looking fo r a used HF
linear amplifier . I'd pref er one
wit hout tubes. Condition not im­
portant, price is! Please make
offers.

Dante Ventriere KA4JRE
17831 NW 81 Aye.
H ialeah FL 33015

I need inf orm ati on on hint s,
kinks, and mod if icat ions for the
Kenwood TR-7400A, especially
for out-of-band ope ration. I also
need in format ion on a squelch
ci rcu it fo r the Mot oro la Page­
com low-band pager. I am will·
ing to pay a reasonable price for
inform ati on.

Richard McLaughl in, Jr.
WB8TOE

4237 Dickman 38
Spr ing field MI49015

Many amate urs openly con­
demned the Com miss ion for its
slow ness in acting on the mat­
te r, but with the publicat ion of
this docum ent , it is apparent
that this time was well spent in
preparation. It is well thought
out, we ll prepa red, and, most im­
portant, it seems to set the legal
precedent tha t the commrss torr
needed to act against such of ­
fenders . Keep in mind that the
next time , the Commission need
only cite th is case as grounds
for a revocat ion action aga inst a
regulatory violator who f ills our
airwa ves wit h his or her profani­
ty. They obviously were look ing
to set an air-tlqh t legal prece­
dent , and in my untrained but
optimistic view, I thin k they
have. People versed in commu­
nications law with whom I have
conversed tend to agree. The
FCC now has a weapon to use
aga inst the foul mouth, and let 's
hope they go to it sw ift ly.

There is only one thing I wo n­
der about. Does the real holder
of a callsign such as W6JAM
have any legal recour se against
someo ne who has blasphemed
sa id ca ll and used it illegally?
That's one that some of you le­
gal typ es might wa nt to look in­
to. Meanwhile, sc ratc h one jam ­
mer. He jamm ed; he got caught;
he's no longer an amateur. The
burea uc racy of Was hi ngt on
may move slow ly, but once the
steam ro ller gets going, there is
seemingly no way to stop it.

J
I am in need of an operator's

ma nual fo r a Tempo One trans­
ceiver. I al so need an ope rator's
manua l f o r a Hall icra ft er s
SR·15Otranscelver. I will be glad
to pay for postage and copying,
but please send a postcard f irst.
Than k you.

Claude Laroche KAIBNA
RFD 2, Georgia Road
SI. Albans VT 05478

If anyone has cur ed an igni­
t ion nois e pro blem, on transmit,
in the KDK 2016A, I sure would
like to know abo ut it. Also, if
anyone knows of an RIT mod for
the Heath HW-101, please let me
know .

Jerry Lynn WB7WBW
3017 First Ave. No.

Great Falls MT 59401
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SPECTRUM
COMMUNICATIONS'

NEW UHF FM REPEATER

Spect rum Co mmun icat ions '
new FCC type-accepted SCR4000
repea ter is a 30 Wa tt s minimu m
unit, wit h a 406-512-MHz fre­
quency range. Its fea tu res in­
cl ude: excellent receiver sens i­
t iv ity (0.3 uV/ 12 dB SINAD),
8-pole front-end f ilter, very wide
rece ive r dy na mic ran ge wit h
doub le ba lanced mixe r for supe­
rior intermod rejec t ion, B-pole i-f
crystal fil ter plus a-pole cer amic
fi lte r, built-in CW IDer and tim e­
out tim er , and all import ant op­
erating par amete rs co nven ient­
ly adjust able and measurable
fro m th e f ront panel. The uni t is
avai lab le complet e w ith co mmu ­
nity to ne panel, matching cab i­
net, and duplexer. For further in­
fo rmat ion, co ntact Spectrum
Communications Corp ., 1055 W.
Germantown Pk., Norristown PA
19401. Reader Service num ber
477.

The Omni-C also offers new
ease in usin g the seve n re­
spo nse curves of its opt'rnized
ban d w idth capability . New
switching is provided for select ­
ing the sta nda rd 2.4-kHz 8-pole
SSB fi lter, th e option al 1.8-kHz
B-po le SSB filter, th e optional
250-Hz or 500-Hz B-pol e CW
filters, casca ding them for 16
poles of f ilter ing or putti ng them
in the signa l path along with
450- and 150-Hz act ive audio
fi lters .

New " hang" age for smoot her
ope ration and a stan dar d equ ip­
ment no is e-b lan ke r (2-po le
monoli th ic crysta l f ilt er) are
other new feat ures. For fu rt her
in format io n, contact Ten-Tec,
Inc ., Highway 411 East, Sevier­
ville TN 37862.

The op erat ion of a low-level
microwave signa l li ke the Safe
House's is contingent on the
prem ise it does not int erfe re
wit h licensed microwave users .
By the way, th ere is no pro tec­
ti on from interf erence resulti ng
from ot her users of th e alarm
frequency.

The Sa fe Hou se rf fi eld distu r­
ba nce alarm is ava ilable at
Radio Shac k stores. The alarm
costs $199.95 w it h a ho rn
speake r, $ 17 9.95 wit hout.
Reader Service number 478.

Tim Daniel N8RK
73 Staff

Another unique new feature
of the Omn i-C is its three-mode,
two-range offset tuning capa­
bility. It' s the fi rst to off er a
cho ice of offset tu ning for th e
receiver sec tion, th e tra nsmitter
sect ion, or the co mbined tran s­
ce iver. The th ree modes offer
co mplete o ffset tuning fl ex­
ibil it y for all needs, fi ne tuning
interfering s ignals or chasing
DX. The two ran ges are ± 500 Hz
or ± 4 kHz .

TEN·TEC OFFERS NEW THIR D
GEN ERATION OF TH EIR

POPULAR "OMNI"
TRANSCEIVER

In add it ion to so me inter­
esting new performa nce fea­
t ures, Ten-Tee' s new Omn i
Series C t ransceiver is one of
the first amateur transceivers to
have capability fo r all nin e HF
ba nds.

The Omni-C covers all ama­
teur ba nds from 160 through 10
meters. Crystals are included
for seven of the nine ba nds
(c rysta ls fo r t he 18- a nd
24.5-MHz ban ds will be ready
when the bands are).

When used in an ap artment liv­
ing roo m ap proximately 15 x 20
feet in size, th e Safe House pro­
vided coverage for everyt hing
but th e area s on its imm ediat e
left and rig ht. Motion direct ly
toward or away from the alarm
immed iately registe rs; however,
lateral moti on is less likely to be
detected . Whi le this rf d ist ur­
bance al arm d id not seem to be
as sens itive as some ultrasonic
units, it did not have the falsing
problem associ ated wi th so me
of the less expensive units.

The Safe House a larm pro ­
vides a co mpact, eas ily installed
way to pro tect one roo m and, if
t he need arises, the system ca n
be expanded. Feat ures like the
coded entry seq uence and bac k­
up batt ery are offset by a rat her
cheap looking plast ic cabi net.

NEW PRODUCTS
from page 32

In addition to detecting mo­
tion, the Saf e House may be
used with optional door and win­
dow sw itc hes to prov ide perim­
eter protect ion. A normal ly open
panic c ircuit is also offered. A
pani c swi tc h will act ivate th e
alarm regard less of whet her it is
in the armed or stan dby mode.
No matter what triggers the
Safe Hou se, its siren wi ll run for
eight minutes and th en shut off
if no more t rigg eri ng occurs.
Th is help s to prevent an annoy­
ing disturbance if you are away
and the ala rm is accide nta lly set
of f.

Our test s of the Safe House
sys tem indi cat e that its effec­
tive range is a bit less than what
the owner's manual specifies.

( J

Spectrum's SCR4000 repeater. Ten-Tee's Omni-C transceiver.
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MFJ RECEIVER ANTENNA
TUNER/PREAMPLIFIER

For years, hams have es­
poused th e benefits of ante nna
tun ers, match boxes, and trans­
mat ches for maximum transmit­
ting antenna efficiency. But how
about receivers ? Don 't th ey de­
serve some consi deration, too?
Certainly, if a transmitter/receiv­
er combinat ion is used, and an
adjustable matching device is
set for the most effici ent signal
transfer (nominally 50 Ohms) be­
tween the transmitter and an­
tenna, th en th e same efficiency
exists during receive as well.

But many hobbyis ts enjoy the
pas sive recept ion of shortwave
broadcast s tat io ns, utiliti es,
and amateur communications
w ithout the intenti on of push ing
rf bac k out through the an tenna.
Why pay for a large, exp ensive
t ransmatch?

Is an antenna feedli ne match­
ing device reall y necessary for
recep ti on? MFJ seems to th ink
so, and th eir new mod el 959 re­
ceiver antenn a tuner/pream pli fi ­
er is designed to optimize the
co upling between th e receiver
and its feedline . "Antenna
tun er" is so mewhat of a mis­
nom er, since the on ly way one
can tune an an tenn a is at the an­
tenna itself. But assuming th at
the ant enn a and feed line are
rea sonably well matched at
their union , th ere are ways to im­
prove th e match between th e
radio and th e feedline for ma xi­
mum signal tr ansfer eff ic iency .
A transmatch is one way.

The 959 is a flexible instru­
ment, co nsi st ing of a fully-ad­
justable pi-section tun ing stage
foll owed by a stag e of bipolar
tr ansi st or am plification. The en­
t ire circ uit may be bypa ssed
with th e rotation of a sw itc h to
direct the signal back to di rect

receiver input from the trans­
mis sion line.

Theoret ically, s ince modern
receiv ers are designed to ac­
commodat e 50 Ohm s antenna
lin e impedance, a reson ant half­
wave antenna ca nnot be im­
pro ved upon with any mat ching
device. But rare is the single-fre­
qu ency appli cation where a per­
fect match is possible. Most of
us-probably all of us- tun e
our recei vers for wid e f requ ency
ex cu rsio ns , hopin g to sn ag
some elusive DX. It would be
nice if we had some guarantee
that our receivers would be opt i­
mall y matched throughout th e
chase. But jus t how essenti al is
a perfec t mat ch for recept io n,
anyho w? In transmitt ing we are
con cern ed for every Watt of out­
put , bo th for maximum signal
emissi on as well as eq uipment
sa fety f rom high vswr. But w ith
reception , it wou ld seem that a
few dBs shouldn't ma ke all that
difference. We decided to test
out thi s the ory with the 959
tuner.

A harm oni call y-related off­
cente r-fed w indom antenna cu t
for 80 meters was selected as
the te st antenna. Sin ce it had
large ca pt ure are a (135 fee t
long) and was al ready close to
reso nance on several harmoni­
ca lly related band s, we knew
that it wou ld be hard to improve
upon for receiving.

Results of this experiment
were mixed. Below about 6 MHz,
th ere was a dist inct improve­
ment in received signa l st rength
when usin g the MF J-959 tune r
rath er than ope rat ing the wi n­
do m stra ight throu gh. Above
that frequency, there was no no­
ti ceable di ffe rence. Na turall y,
w ith th e 20-d B prea mpl if ier
swi tc hed in, s ignals cam e up,
but tha t wou ld be expected from

any additional rf am plifier stage.
Next , we tri ed a shorte r ran­

dom w ire antenna about twenty
feet in length. Results were iden ­
tica l. No improvement with th e
tuner above about 6 MHz.

But before we write off a re­
ceiver tuner as a wo rthless ac­
cessory, let' s exa mine a few of
its applicat ions to show where it
reall y makes a difference.

One of the problem s encoun ­
tered by receiver manufact urer s
is in th e design of an inexpen­
sive general cov erage receiver
w it h w id e dynam ic range .
Strong signals have a tendency
to do awf ul things to rece iverc ir­
cuitry, especi ally when cost­
conscious eng inee rs specify
"cost effect ive" t rans ist ors. In­
adequat e front-end (rf) select iv­
it y is anoth er weakness in wide
coverage rec eivers. The fre­
quent result is th e reception of
si g na ls w hic h aren 't reall y
t here! lntermodulatio n and
im a ges g en e ra t e pha nto m
signals that may interfere with
reception all over the dial. This
is where a good external pre­
selector comes in handy.

The M FJ -959 a lso ha s a
switc h-se lec tab le attenuator
which is useful in reduc ing int er­
ference from nearb y t ransmit­
te rs. The additi onal tuned ci r­
c uit ry provides the increa sed
c ircuit Q to improve overa ll rf se­
lect ivity as we ll. Tho se strange
whi stl es and annoying pha nto m
signals from nowhere disappear
when the tuner is peaked on the
desired receive f requency.

True, yo u can 't make a silk
pur se out of a sow's ear, but
even the sow tastes pretty go od
wh en it' s properly prepared !
And you can't make a Coll ins
51S1 out of a Hallicrafters S-38,
b ut yo u can i m prove t he
S-38- and other receivers as
well !

The MFJ model 959 receiver
ant enna tuner/preamplifier sell s
for $89.95. For further lnforrna­
tlon, contact MFJ Enterprises,
POB 494, Mississippi State MS
39 762. Reader Service number
483.

Robert Grove WA4PYQ
Brassto wn NC

HAMTRONICS' RECEIVING
CONVERTERS

Hamtronlcs" receiving co n­
verters are hou sed in attractive
wood grain aluminum cases and
feature a low no ise figure, less
than 2 dB, for applications re­
quiring exceptional sensitivi ty.
That makes them ideal fo r re­
cept ion of OSCAR satelli te sig­
na ls as wel l as convent ional ter­
rest ria l act ivit y. Call ed th e " CA"
ser ies, th ese conver ters are
available in a wide range of VHF
and UHF bands and in several
popular output ranges. VHF
model s use prote cted du al-gate
MOSFETs in th e front end and
mixer. UHF mod els use two of
the new MRF-901 bipolar tran­
sist ors in the rf amplifier and a
doubly-balanced Schott ky diode
mixer fo r broadband response.
The con verters are great for all
modes of operat ion, inclu ding
SSB, CW, FM , and ATV.

A whole new line of Ham­
trontcs- receiver preamps has
been added, using new techn ol ­
ogy similar to tha t of the con­
verters. These are avail able
either in a new drawn metal en­
clos ure w ith mounting tabs or
as a PC board module. Provi ­
s ions have al so been made to
feed th e B + to the preamp via
the ou tput coax cable fo r re­
mote mou nting preamps at the
antenna.

For further information , con­
tac t Hamtronics, Inc., 6SF Mau/
Rd., Hilton NY 14468. Reade r
Service number 481.

The MFJ-9S9 receiver antenna tuner/preamplifier. A Hamtronics receiving co nverter.
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W2NSD/i
NEVER SA.Y DIE
edito r ia l by W a y n e Green

from page 8

you are aware that 73% of the
business phone calls do not get
th rough on th e f irst tr y.

Wi th some plans I have in
mind, I think our entire educa­
tio nal system can be revam ped.
I envision a system whereby
people star t teamin g as early as
they want and co nt inue unt il
they lose interest or die. The
courses woul d be done so as to
generate enough interest to at­
t ract students and get them to
want to learn. I thin k this can be
done via a combinat ion of video
recording and computers and it
is my intention to have Instant
Softwa re pioneer this field. I'm
not talkin g about just the US,
but teachi ng the entire world.

If I can f ind peop le capable of
running the publi cations, I'll be
goin g off to Africa to push fo r
ham clubs in as many count ries
as possible, as ment ioned ear·
li er. Bet ween am ateu r rad io
and mi crocomputers, mi gh ty
changes can be made in many
co unt ries in a relatively short
t ime .

YOUR HELP

The preceding is ambit ious,
but w ith your help I can do it. I
need your supp ort with as many
subscribers as you can get for
the magazin es .. . with ads ...
and with club-run cl asses for
new hams. I don 't think we have
to give away the ham ticket to
get new ham s . . . no cod e-free li­
censes . .. no digital licenses.
It 's hard work . . . and fun . . . to
st udy and pass the ham exams.
Get your c lub into the local high
sc hool and snare th ose 14- and
15·year-o lds int o your cla sses.
And don 't fo rget to te ll them
about Way ne Green and 73Mag­
azine.

OFF TO SEE THE BLIZZARD

We ll, the hurr ican e, anyway.
When word of the destr uctive

Allen hurr icane came over the
t elevisi on , I held a hurried
meeting of the 73 tech staff and
suggested th at our co llect ion of
a dozen or so HTs, chargers, and

assorted low-band rigs which
could be run f rom 12 volts mig ht
be of use on SI. Lucia.

Tim Daniel N8RK/1 got rig ht
to wo rk packing the rigs into
som e Halli burt on metal suit­
cases in case they would be
needed. Next , we contac ted
Delt a Airlines to see about get­
tin g the equipment down to
Miam i as the fi rst step toward
St. Lucia and fo und them ex·
tremely cooperat ive.

We' ll have the details of th e
whole thi ng as soon as possible;
however, it ended up with Tim
gra bbin g a couple of cam eras
and a toothbrush and accompa­
nying the gear to St. Lucia,
where the HTs were put into im­
med iate use.

INCENTIVE LICENSING?

There is a mi sunderstand­
ing . . . and I not ice that 73 has
been con t ributing to this . A let­
ter in th e September iss ue,
which was publ ished without
comment (I d idn't see it), co n­
fused In centi ve Li cen s in g ,
whic h wa s the proposal made in
1963 bytheARRL l oget th e Gen­
era l class licens ees off all the
major phone bands , with the
cur rently used Progressive li­
censing system.

The add iti onal privil eges of
our current system may indeed
provide an incenti ve for step­
ping up your class of license,
but th is is not Incent ive Licens­
ing . The battle that 73 and a
grea t numbe r of hams put up
against the League back in the
60s saved half of the phone
bands fo r the General cl ass .

One other point. The sma ll
number of add it ional freq uen­
cies now ava ilable to the Extra
class was not t he incent ive
whic h made that li cense class
popular. Indeed, virtually no one
upgraded to Ext ra unti l the fun­
ny callsigns rule went th rough.
Up until that t ime, onl y abo ut
2% of the hams had upg raded
to Extra. All this was reported in
detail down through the years in
73 as these events happened.
Most newcomers are unaware of
our history .. . and a lot of o ld-

t imers have rewr itten history in
their mind s to protect the mem­
ory of our beloved League.

There goes Way ne wi th his
ARRL hate campaign . .. no, not
at all. I honestly don't hat e the
ARRL. . . contempt , maybe, for
those directors who get elec ted
for ego reasons (most of them)
and for the HQ people who don't
give a good damn about ama­
teur radio but are professional
bureaucrats . There are some ex­
ceptions at HQ . . _and there is
no questi on but tha t so me
thi ngs the ARRL does are bene­
fici al.

I've often lauded the OXCC
program which drives most rare
OX operators off th e air in a ma t­
ter of days. And r am right up
fron t in co mpliment ing th eir
man y co ntests which keep th ou­
sands of ot her am ateurs off th e
air on weeke nds whi le do zens of
fana t ic co nt es te rs ex change
numbers and vie for cert ificates
of lasting value. And who could
complain about the ARRL t raffic
sys tem whic h beat s the ac­
cursed phone co mpany out of
hundreds of thousands of do l­
lars? No, in many ways I am as
loyal an ARRL fan as they come.

DIGITAL LICENSES?

If you have read many of my
editoria ls, you know that I feel it
is im po rtant for us to have a lo t
more hams than we do. I think it
will be valu ab le to amat eur ra­
di o . . . and also to our cou ntry,
in that the more hams we have,
the more tech nici ans and eng i­
neers we w ill have. The two do
go hand in hand.

Th e co de test ... one can
make a powerful case fo r or
against it. It doesn't pro ve any­
thi ng since it is merely a skill
which is ac qui red. True, on the
other hand, the achi evement of
this skill is an indication that a
person has had enou gh interest
in gett ing a ham license to put in
a lot of hard work.

Wi th the Bash cheat sheets,
the wr itt en exams are vir tually
worthles s as any indicat ion of
anyt hing , so wit hout the co de
test, anyone want ing a ham li­
cens e can get one just fo r the
work of mem ori zing a handful of
questions and answers. But, to
be fai r t o Bash , his series is not
very mu ch different fro m the
ARRL Q&A Manual, only more
accurate and th us more devas­
tat ing.

The origina l idea for the Nov­
ice ticket was to encourage
newcomers to get on the air and

pract ice their co de inste ad of
ju st listeni ng. Thi s scheme nev­
er di d wor k out well. It couldn't,
actually, bec ause the whole ba­
sis of th e idea was st upi d. Nov­
ice s wo rk ing Novices, all at
around five words per mi nute , is
unlikely to train anyone to copy
cod e at 13 per. All it does is
develop acute frustration .

The Novice ticket, when it first
was issued, inc luded some two­
meter phone channels, so natu­
rall y most Novice s quick ly
bought tw o-meter rig s and gos­
siped their licens es away on
two. When that was shut off,
Novices went out and bought
cheap CW rigs (why spend a lot
of money if you might not get
the General li cense?) and fo und
life in the jam-packed Novice
bands exce ed ing ly aggravat ing.
Th eir e l c h eapo re ce ive rs
brought in half the band at once,
and thei r t rans mitt ers did n't
have enough pow er to clean off
a channel. So they tried and
t ried to make decent contacts,
but most of them were lost In the
QRM. An awful lot of Novices
never made it to General.

Then there was the Tech tick­
et ... an ot he r bummer. Onc e
started , thi s li cense kept ten s of
thousands of hams from ever
discovering the low ban ds. To
make matters worse, for the f irs t
few years th e Tech ranks were
packed wi th chaps who had
che ated and d idn't even know
the code at 5 wp m. These people
were not likely to make a serious
effort at a Genera l ti cket. So
they went through life talk ing on
two met ers, eventua lly either
getting fed up and dropping out
or else dying of apop lexy over a
repeater kerchunker.

Yes, it was more difficult to
get that first ham t icket before
the Novi ce li cense was in­
vented , but I seri ously wonder if
the FCC has done amateur radi o
any favors with the Novice and
Tech licenses. It takes a bit
mor e work to get the f irst ti cket
when you start wit h Gener al, but
you do, right off the bat , have
the full range of ham bands
availab le to you. Thu s you can
get a lot more out of hamming
because you will tend to go out
and bUy a f irst class rig rather
than try to make do wi th a
klu nker in case you fail to up­
grad e.

From a practi cal standpoint,
the FCC is doi ng no one any fa­
vors by forcing everyone to f irst
learn the co de at 5 words per
m inute. More and more ham
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The computer-oriented exhib­
its outnumbered the ham ex­
hibi ts by a wide ma rg in . . .
something whic h is happening
more and more at narnte st s late­
ly. Here we see a TAS-80 all
suited up in a custo m made box .

Thi s App le was kept busy all
day wit h kids at the helm . ..
here is a hangman program in
progress.

The kids go t a big kick out of
the computers. Here is a PET en­
tertaining one kid whi le a co uple
others are working on a TAs-BO
next to it.

One of the Washingto n area
ham manufacturers is AEF, and
they were there showing their
lates t antennas. How about that
Tinker Toy portab le two-meter
quad?

Mary Lewis W7QGP, who has
been tryin g for some years to
get a fa ir shake f rom t he
League, was there . . . but I did
not see the League di rector for
the divi sion . I guess he was ju st
too busy to get to th e hamfest
and represe nt the League.

abo ut before the mountain blew
up.

Among the souveni rs laid on
me were pumi ce stones blown
out of th e mountain and picked
up 18 miles away, a bott le of
ash, a beautiful book on the
mountain with a day -by-day ac­
count of the disaster, and a
bumper st icker say ing, "Chicken
Little Was Rig ht .. . Mt . 51.
Helens, May 18th ."

I hope that the full story of
Mary gets into print . The Leagu e
seems to be absol ute ly set on
making sure that they never
have a woman direc tor , as some
dir ect ors have bra gged. The
AAAL does a lot of good thi ngs,
but when they stoop to under­
handed stuff such as they have
pull ed on Mary, few peop le in
the know have any respect for
them, I gather that director
Thurston stays in office by din t
of thi s skulduggery . .. a shame
on ama teur radio.

Though An y was on di splay,
the clattering o ld machi ne didn't
get th e atten t ion of the new
microcomputer-oriented units.

The heavy f lea-market atten­
dance seemed to detract from
the sale of ham gear by ham
dealers. I asked around late in
the ham fest to see how they
were doing on se lli ng major
pieces of ham gear and fo und
th at they were mostl y doin g
business with sma ll parts and
the ham rigs were going beg­
ging. I th ink the money went for
par ts and seco nd-hand gear thi s
t ime.

RICHLAND HAM FEST/
COMPUTER FEST

At last! Wa yne's name up in
lights ! A bi t tacky, as might be
expected, but def initely up there
fo r all to see. That' s show biz.

Considering the remoteness
of the area, the tri-c lti es put on a
darned good ham fest in July. I
flew out to give a talk at the ban­
quet on ama teur radio and an af ·
ternoon talk on computing. The
gossip at the ham fest was, of
co urse, about Mount St. Helens,
not very far away.They talked so
much about it th at I began to
wonder what everyo ne talked

The best part of the ham fest
was the indoor fl ea mar ket ...
packed wit h good things and so
many hams pawing over the
stuff that it was difficult to even
get close to the better bargains.

BALTIMORE

One of my th ree scheduled
ta lks at hamfests this year was
at Baltimore .. . and they sure
managed to pull a great crowd
for th at show . A good part of the
commercial exhibit area was
co m pu te r-o rie nted ... so me­
th ing I'm seeing more and more
thes e days. In fact , at some
hamfests th e computer exhibits
outnumber the ham exhibi ts.

c lasses are proving that it is
possible to learn the code at 13
wor ds per minute in almost the
same t ime as 5 wpm . . . if you
star t right out at tha t speed and
do n't horse around with the
slower speed. The lower speed
tends to enco urage people to
use the AA AL system of gradual
speed increase . . . which is one
of the worst sys tem s of learn ing
the code ever devised and which
has lost us hundreds of th ou­
sand s o f good prospec t ive
ham s.

Which br ings me to the digital
license recently proposed in
OST. Phooey. If clubs will set up
cl asses, beat the bushes around
high schoo ls for impressio nable
youngsters in the 14-15 year age
bracke t, we'll have all the hams
we and our co untry need. Kids
that age are suckers for ham ra­
dio ... they are too young to re­
alize that they are being talked
into a li fe invol vemen t from
which they will never really es­
cape . Even if you told them
about it they haven't enough ex­
perience to kick the habi t before
it becomes overpowering.

If we cut ou t everything below
the General license, it migh t
take a few weeks longer to grad­
uat e new hams, but we wou ld
end up wit h a lot more in the end
and be a lot happier. We might
get away f rom a lot of thi s
kerc hunki ng a nd bad lan ­
guage ... and we might get a lot
more newcome rs into bui ld ing
and designing equipment. We
can use more experimenters.

Wha t do you think?

I was not di smayed to see In­
stant Software prominentl y on
display at one of the booth s.
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There was also a demonstra­
tion of satellite reception of
televi si on signa ls , co mplete
with a big dish set up outs ide of
the exh ibit ion area. This drew a
lot of attent ion . . .and presum ­
abl y some sa les. I snapped a
picture of a repla y of an inter­
view with me wh ich was done by
a local TV station.

Among the fl ea-market goo d­
ies was thi s most reasonably
pri ced early model reel-to-reel
video recorder. I think I have one
of those up in the att ic some­
where. Black and whi te and wi th
a 20-minute capacity, it is not
relevant wit h today's VTR sys­
tems.

The banquet was very well at­
tended and was certa inly one of
the better banquets I've had as
far as the foo d was con cerned.
First ra t e. Th e speake r ...
wel f . . .m od esty forbi ds any
comments.

BONUS TALK

In add it ion to my scheduled
hamfest talks at Balti more and
Richland (WA) th is year, 1 di d
take ti me off from wo rk at com­
pute r shows to give short and
relat ivel y unannoun ced talks at
Cerritos College in Cerr itos
(near Anaheim) and Triton Col­
lege, near Chi cag o.

The Chi cago Suburban Radio
Association set up the detail s
for my talk during the Summer
Consumer Electronics Show in
Chicago in Jun e. They did a nice
jo b of filling mu ch of the room at
th e college and were k ind
enough not to sno re too loudly
as th ey dozed off. Nice group. I
reall y hate it wh en peop le fall
out of their cha irs while I am
talk ing.

That was a new idea, so I grap­
pled with it for a bit and had to
agree th at there was much to
the co ncept. Those of us who
are getting on in years are able
to remember th e days of the
nickel cone, the nickel hot dog ,
the nickel beer, the nickel sub­
way ride, the nickel Coke, and so
forth. Most of those nostalgic
nick el items are now twe lve to
fifteen t imes as expensive, so a
ten times increase in gas prices,
whi ch is about what we've had ,
seems hard ly worth getting bent
out of shape ove r.

In som e cases, prices have
gone down through the years . . .
suc h as wi th electronics . Where
techno logy has been abl e to cut
laborcosts, this makes sense. . .
and pac king the equi valen t of a
hundred thousand tube circuits
on a chip a quarter inch square
is quite a tech nologi cal ad­
vance. But oil stil l is a resource
w ith few technol og ical improve­
ments . . . and thus not amena­
ble to signif icant lowering of
costs. Larger ships and pipes
have cut cos ts somewhat, but
then we've had to get the oil
from mor e distant and more ex­
pensive environments such as
Alaska .

Wh ere we ran into a lot of
trouble was by keeping the oil
prices from gro wing wit h in fl a­
ti on for several years, thu s en­
co urag ing the bu ild ing of poo rly
insulated buildin gs, ineff ic ient
power generati on , and other oil
was ters. Instead of pursuing
more eff ic ient uses of energ y
ove r the years , the art if ic ia l
holding down of oil price s en­
couraged the use of oll . Thus we

have little research done in
steam-powe red cars, hybrid oil !
elect ric cars , met hane cars, hy­
drog en power, etc.

RADAR TEST

A team from Dave Bell Ass o­
cia tes, the people who have
been doing the fin e ama teur
radio promot ional fil ms, came
up one Sunday to do a bi t on
police rada r. Since 1 probably
have more radar detect ors in the
73 MagaZine van than does any
other ca r in the country, Peter­
borough wa s a natural spot to
fi lm .

We spent the best part of a
whole day f ilming a fo ur- or f ive­
mi nute segment for showing on
NBC in late Augu st. You no
doubt missed it. The New Hamp­
shire state police cooperated by
sending two patrol cars to hand
out speeding tickets at the fa­
vor ite Peterborough moneymak­
er . .. right in front of our Instant
Soft wa re build ing . The fil ming
tea m got f ine pictures of the
sto pping and t icket ing of the
peopl e . .. and a coup le of inter­
views with th e tlc ketees.

I showed the crew the differ­
ence in sens it ivity between the
regular rada r detectors, which
picked up the police signals just
as th e van came over the crest of
the hi ll, barely giving time to
avo id a heavy fine and loss of a
driver's licen se . . . and the new
superhet systems, such as the
Escort and Super W his t ler,
which pick ed up the radar unit
over a half mi le further away
.. . down at the bottom of the
hill and far out of sight and
range of the radar uni ts .

The loc al computer sto re wa s
the re with an exh ibi t, too . I also
stopped off to see their store
and was pleased to find Inst ant
Software on di splay.

The committee did a nice job
of organiz ing the hamfest. I
think they might have pulled
more hams if they had done a lot
more PR work, getting the word
on some of the special events
out a few mon ths befo re the
ham fest so people co uld plan
for th e trip . I know th at I got very
little informati on on the ham fest
in time to get it into 73 Maga­
zine.

This is the obligatory PR shot
of the Powers That Be of the
CSRA, f lanking Sher ry and me.
On the lett is Bill True WA9ASO
and on the right Greg Johnson
WB9ZHA, who made the ar­
rangement s for my appearance.
Talk of his subsequent tar and
feat hering is merel y rumor.

THOSE LOW GAS PRICES

Someo ne (WA6 ILQ) m en­
tioned the ot her day that gas
prices have not real ly gone up,
it's just that the valu e of the dol­
lar has gone down w ith inflati on .
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INTEG RATED CIRCUITS

Gremlin ColorVideo Kit 569.95 Elf II Adapter Kit $24.95
32 x 16 alpha/numerics and graphics; up to 8 Plugs intoElf II providingSuper Elf 44and 50pin
colors with 6847 chip; l K RAMat EOOO, Plugs plus S-100 bus expansion. (With Super Ex-
intoSuperEIt44 pinbus, Nohighres, graphics. pansonj . High and low addressdisplays , state
On board RF Modulator Kit$4.95 and moue LED's optional $18.00.

$ 9.95
$15.00

PRO M Eraser
assembled.25 PROM capacity $37.50
{with timer $09.50). 6 PROM capacityOSHA/
ULversion $69.50 (with timer $94.50).

ZBO Microcomputer
16bit 110. 2 MHz dock, 2KRAM, ROM Bread­
board space. Excellent tor control. Bare Board
$28.50.Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

S~1 0 0 Computer Boards
8KStatic Godbout Econo IlA Kit 145.00

16KStatic Godbout scone XIVKit 28500
24KStaticGodboutEconoVIIA-24Kit 435_00
32KStatic Godbout Econo X-32 Kit 575.00
16KDynamic RAM Kit 199_00
32K Dynamic RAM Kit 310.00
64KDynamic RAM Kit 470_00
VideoInterface Kit $135.00

80ICUpdateMasterManual $55.00
Compo ICdata selector. 2700 pg. masterreference
guide_Over 51.000 cross references. Free update
servicethrough 1980, Domestic p('~ <age $3.50

Modem Kit $60.00
State oftheart, onq., answer. Notuningneces­
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included
LRC 7000+Prinler $389.00
40/20 column dot matrix impact. std. paper
Interface all personal computers.

64/40/32120 version $405.00. Optional cables
available.
LRC 7000printer inter1ace cable tor Super Ell
wilh software $26.00

NiCad Battery Fixer/Charger Kit
Opens shorted cells thatwon't hold a charge
and then charges them up, all in onekit wlf ull
parts and instructions. $7.25

Rockwell AIM 65 Computer
6502 based single board with lull ASCII keyboard
and 20column thermal printer. 20 char.alphanu­
meric diSjllay, ROM monitor. fully expandable.
$375.00. 4K version $450.00_ 4K Assembler
$85.00, 8K Basic Interpreter $100.00

Special smallpower supptyforAIM65assern . in
frame $54.00. comsete AIM65 in thin briefcase
with power supply $499.00. Molded plastic
enclosure to fit boltl AIM65 and power supply
$47.50. Special PackagePrice: 4KAIM, BK Basic,
power supply, cabinet $599.00

AIM65/KIMNIM/Super Elf 44 pin expansion
board: 3 temale and 1 male bus. Board plus 3
connectors $22.95.

60 Hz Crysta l TimeBaseKit $4.40
ConvertsdigitalclocksfromAC linefrequency
to crystal time base. Outstanding accuracy.

Video Modulator Kit $8.95
Convert TVsetinto ahigh Qualitymonitorwlo
affectingusage, Comp. kit wlfull instruc.

Multi-volt Computer Power Supply
8'0' 5 amp, :t 1Bv .5 amp. 5v L 5 amp, -5v
5 amp . 12v .5 amp, - 12'1 option. ±5v. ± 12v

are regulated. BasicKit $29.95. Kit with chassis
andall hardware$43.95. Add $4.00shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1,50shipping.

1802 16K Dynamic RAM Kit $149.00
Erpandableto 32K_HiddMrefreshw/clocks upto4
MHzwino wait states. Add!. 16K RAM $63.00
Super Elf 44pinexpansion board;3femaleand1
male bus. Board plus 3 connectors $22.95
TinyBasic Extended on rassene $15.00
(added commandsincludeStringy. Array, Cas­
seneI/Oetc.)
S-1004-Slol Expansion
Super Mlinil lir VI.! Seurce Listing

Super Color S~100 VideoKit$129.95
Expandable to 256 x 192high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expanda­
bleto6K. S-1OO bus1802,B080, 80B5, Z80etc.
Editor Assembler $25.00
(Requires minimum ot 4K for ElA plus user
source)
1802 Tiny Basic Sourcelisting $19.00
Super Mnnitnr V2.012.1 Source listing $20.00

TERMS $5 OOmln.order U.S. Funds. Cahlresldenlsadd 60/0lax. • FREE· Send for our copy 01 our NEW 1980
$1000 min order BankAmerlcard and Master Charlie andCOO $1.00 insurance optional. aUES·T CATALOl Include 48c slamp.
ShiPPing charlles Wilt be added on charlie cards •

V" Reader Servi ce- see page 274 73 Magazine . Octob er, 1980 247



ONLY
549.95
BIG

0.5 LEOS

V-12 Crow Bar
Overvoltage Protection
Circui t. Triggers App.
16 to 18 volts $8.95
5 to 8 volts 9.95

Feat u res

12 or 24 Hour Opera tion on eu ner ClOCk

Each Clock separately contro lled

Freeze fea t ure for li me set

Eas y ass embly lor cl oc k and cabi net

ALDELCO KITS

SEVEN DIGIT HAND HELD
FREQUENCY COUNTER KIT

Accuracy: ± 0.0002%
Gate Times: 1 or 0.1 Second s
Frequency: Typical to 148 Mhz
Sensitivity: 5.5 mv @ 27 Mhz

5 mv @ SOMhz
12 mv @ 135 Mhz

Power Required: 5 VDC (4 AA nicad s)
Has inp ut for ball. charger
diode protect ed.
P.C. board measures 2 J,4" x 4"
Aldelco supp lies:
ICs, sockets, P.C. board crysta l
capacitors, resistors, battery holder
nat. A 1188A readou ts 0.100" and
instruct ion s.
(case & batt eries not incl uded)

$49.00

BASIC 600 MHZ
PRESCALER KIT

Includes: PC boa rd 11C90,
capaci tors, d iodes and instruct ions
requ ires 5VDC $29.95
12VDC opt ion $1.75

THE VERY POPULAR

DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CAB INET

MODEL ALD 5·W

ADJUSTABLE POWER SUPPLY KITS
5-15 Volts 500 MA Model PS5. . . .. . , . $8.95
12-20 Volts 500 MA Mod el PS12. . 8.95

Four Posi lion Swit ch
3-21025, sock ets, and
resistors $5.00

TOPE
ACCUK EYER

KIT

MEMORY ADD ON KIT

• Sell Comp leting Dots & Dashes
etamtnc Operation

• Sing le Dot & Dash Memories
• Provis ion for Attachment 01

Memory for DX or Contes t Work

Revised vers ion of t he Accukeyer feat ured in th e ARRl Handbook.
Has more log ica l Ie Layout and ON Bo ard sid etone Osc illator. ln­

eludes PC Board , 'rt ttc s, 555 Timer, tc Sockets, Sw it ch , Speaker,
r ca nsrs tors . cap acitor s and res istors. Requires 5VOC $21.95

Use our PS-'; Pow er supp ly kit to power keyer & Mem ory on ly $8.95

f I

ea 5495

PROTO CLIPS

24 pin
PC 24
$10.00

EXPIRIMENTOR S ERIES
BREAD BOARDS

EXP650
$6.25

EXP600
$10.95

EXP:m
$$995

EXP4 B
" .00

16 pin
PC16
$4.75

14 pin

PC "
".50

• same size PC Boa rd as Accu xeyer
• Supplied with one 2102 Memor y Ch ip
• Room on t he bo ard lor three mo re
• Fo ur ch ips w ill total 4224 BITS
. LEO ind icator tor Programming

• Adaptab le to other keyers
• Requ ires 5 vol ts DC

LP,

CRYSTAL TIME BAS E KIT
Incl udes PC Board , Crys tal. a /I pariSand Ins /rve t,on s 54 95 L=============== === = =

CLOCK CAB INETS
Wo rxJg ra m or bla Ck learner

UseuptoSOosec.l0 MHz. Memory
teat ure. $44.95

Use to 300 nsec 1.5 MHz. Shows
log ic st ate at a glance. Easy to
use. Only $24.95

THE GLOBAL SPECIALTIES FAMILY
(formerly Conti nental Speci alt ies)

O 2789A MILBURN AVE, BALDWIN, N.Y. 11510
.- 300 516 -378.4555

PS500

PRESCAlER

$39.95

EMORY KIT $21.95 I IRF TRANSISTORS
5010 18·4 ' OW 4.5db 450MHz 380-4LFl 15,25 2N3375 30W " 00 MHz T060 5.60
5 01 074 50W 11db 3Qto..1Hz 5OO-6lFl 21.15 2N3553 25W t75 MHz T039 1 40
5 01 076 75W 13 50 5OO·6lFl 24 00 2N3866 1,OW AOO MHz T039 125
501088 25W 6 ..50 5OO·6lFl 23 25 2N....27 t .OW 175 MHz T039 1.35
501 089 ' OW 5 ' OJ 5OO·6lFl 27.15 2N5589 3 0W 175 MHz MTT l 4,75
5 01 143 'OW ' 0 200 MT72 10_95 2N 5590 lOW 175 MHz MTT2 7 ao
5 01 158 12'"_ 53 200 TO l 17 12,30 2N5591 25W 175 MHz MT72 10 25
501272 ""W 6 220 MTT2 , ao 2N5913 1 75W 175 MHz T0 39 1.70
501278 50W 10 50 MT72 16.30 2N60SO 4.0W 175 MHz MTn 5 ""
501416 70W 67 175 5OO-6lFl 26.80 2N6081 15W 175 MHz MT72 8 45
501428 " W 6.5 175 500-6lFl 22,65 2N6082 25W 175 MHz MT72 9.75
S01 433 8W 7.5 " 0 MT90 9,50 2N608 3 30W 175 MHz MT 72 11.75
$01434 50W 5 "0 500-6lFl 34,00 2N6084 40W 175 MHz MT7 2 12.95
50 145t 50 " 50 500-6l Fl 18.10 2N6094 4,OW 175 MHz X106 660
50 1477 tOOW 6 175 500-6lFl 52,85 2N6095 15W 175 MHz Xl06 850
2N 5945 'w 8 "0 MT90 10.75 2N6096 30W 175 MHz Xl 06 10,35
2N 5946 lOW 6 "0 MT90 13.00 2N6097 40W 175 MHz Xl 06 20.00- - 0

ATVG-l0 K

NEW
1056 BIT
EXPANDABLE
M

Basic varacto r Tuner
& PS Kit wnnstru cno ns

with SNG male $8.95 angle whip with SNC male $9.50
(also good for freq. counters )

MODEL 951 ADAPTER $2.95
UG255U BNC male to VHF female

NEW! I~::'~:~ :·ffl
Tunable 420 MHz Fast
Sca n TV Converter

Rec eive Fas t SCan Ama teur TV in the 420 to
450 MH z Band wIth any TV set. Low no ise,
high gain rl Amp with v aractor tuned inpu t
and outputs. Bu il t in AC supp ly. Come s in
two to ne walnut & beige cabin et measuring
1-7/8" x 4-114" x 4-1/8" Fac to ry wir ed
with 2-year guaran tee. ATVC·lO $49.95

Extends range 10 ti mes corn oeu­
ore wi th most co unters. Requires
7.5 - 10 VOC $70.00.
ACCESSO RIES
Ch arger adaptor 110V mod 100
CA1. $12.45 Fo r comp lete GSC ca ta log send
Mo bi le charger ada ptor mod . 100 50q; han dl ing & shipp ing. EXP 350
ClA $5.95. $5.50

• • • • • • • • ••••• • • • • • • • •
TWO METER TELESCOPING 120, 24 HOUR DIGITAL CLOCK KIT
WHIP ANT ENNA Uses 0 5 D,spl ay LEO. 5314 CtoctcChIp. Freeze tesnne fo r

accurat e set . f'IS ov r Sla ndard cabin e t ONL y 519.95

, .

MAX 100 8 DIGIT

-~3.579545 MHZ Crystal Osc ill ator .
Size 1.75" x 7.38"' x 5.63" . Re­
qu ires 7.5 to 10 VOC. Operates on
AA nicads or alkaline's (not sup­
plied). $134.95

Add 6 % shippintl . A d d $1.00 f o r ord er s u nder $ 10. 0 0. O ut o f U.S.A. add 15 % ShIPPIO{l a n d certiiiea c hec k or mon e y o rder In u.s. f u nds .
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NO
BULL SHi

",
•

Over the past thirteen years that Spectronics has been in business , we've managed
GO achieve a few" fi rsts" that we are extremely proud of . So , we thought that we
night spend a few dollars, and put 'em down in print . Now , we don't expect that you
~ill be so emotionally moved with our self-bestowed pats on the back that you will
immedi at el y send us an order , but we do think that telling you a little bit about our
Jommitment to excellence is worth a little of your time .

1st From 1967 to 1973 Spectronics was the first choice of Motorola to be the sole
outlet for all of their surplus equipment being sold into the amateur radio market .
How many of you remember that period of unprecedented growth in two meter activity?

1s t We were the first company to manufacture and market a 400 channel synthesized two
meter radio for the amateur market. The Spec II was introduced in 1972 and showed
the way of the future . Spectronics didn 't wait for the future to happen • •• we
helped to create it.

1st A year later, we filled a crying need for a versatile battery charger that would
charge your Motorola , Standard , or Clegg either in your car or at home . This was
another industry first, and we were proud to be a part of the exploding amateur
market with such a product . Also , how many of you remember where you could buy
everything you needed to build your very own HT?

1st By 1976, the synthesized rigs were coming on strong (no surprise to us) and the
Icom IC-22S was r api dl y becoming "Ki ng Of The Hill". It wasn 't long before we
introduced our Specscan full -feature scanner as an accessory for that radio .
Here was the first scanner widely available that could search the two meter band
for any and all activity in either direction with variable speed control . Our
"Electronic Repeater Directory" was a success and a reality before full feature
scanning became popular on synthesized radios .

1st Here we are in 1980 and we haven 't lost our enthusiasm for being the first to
introduce new products. At Dayton last April , we introduced Sony's two newest
synthesized digital SWL receivers to the publ i.o. We thank Radio South Africa for
the kind mention of that fact on 27 July 1980 at 0240 Q1T . And only two short
months ago, we introduced the Transcom 401 sub-audible tone deck specifically
designed for Icom's highly popular new synthesized handheld , the IC-2A. Now , we
know that some of you won 't care about how hard we work to keep ourselves up
front ahead of the rest of the pack, but we do . And we hope that we 'll never
get tired of trying so hard, because that's the way we like i t . And that's what
it takes to be the GREAT dealer that we are .

leader Service -see page 274

SPECTRONICSJ IN C.
1009 Garfield Oak Park, III. 60304

13121848-6778 Te lex: 72 -8310
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W2AU Balu n
World fam o us W2AU Balun. Fu ll legal
power - no T VI fro m you r coa x - built
in lightn ing a rreste r > 3-40 MHz broad­
banded - use on vees, doublets . qu ads ,
yag is, fo lded d ipoles.
Specify 1 to 1 or 4 to 1 models. bo th
types are $1 5.95.

B&W COAX SWITCHES
Mod el 375 5 position pil l bo x conf igur­
at io n with co ax co nn o n the bac k
$ 19. 98. 37 6 five posit ion wit h ground,
rad ial con figur ation $ 19.98 . 55 0A five
position radia l basic $17.98 , 590G five
posit ion h igh re liabili ty $ 18. 98, 593
squa re configura tion wi th th ree posit io ns
and co ax con necto rs at the top of t he
box. $ 17.95, othe r B&W eq uipment
ava ilab le upon request.

T RAC
DELU XE MESSAG E MEMOR Y KEVER
This full featu red memory kev er is on ly
$89.9a.T he Message Memory kever
with less feat ures is $69.95 but st ill
is the bes t me mory kev er ava ilable at
V.A. A. at thi s low price .

MIR AGE
MP1 HF or MP2 VHF prec ision watt­
meter -SWR meters $ 119. 95. B108 10
in 80 o ut with pre-amp (2M) $ 179.95.
B1016 10 W in fo r 160 WATT s o ut wit h
recei ve pre-a mp 5279 .95 , B301 6 30
watts in 160 watts out with p re-amp
S239.95 .

DUMMY LOADS
(1.8 - 55 MHzl

St andard 1 gal. " pa in t ca n specia l"
hand les 1kW ICAS. Oil no t inclu ded .
$ 16 .95. 250W DRY toad. w ill handle
25 0 Watts ICAS. $2 9. 95.

Prices availab le only while
stock on hand lasts!

U3 10. MRF90 1
U3 10 Tran sistor $3.7 5

MR F901 Transistor $4.3 5

73 CO DE COU RSES
The excellent code tapes th at "get
yo u over t he top " . These ta pes t ake
yo u fr om ju st en o ugh to a comfortab le
marg in above t he speed s required for
the FCC exams. 6 + W.P.M. $4.45;
13 + W.P .M. $4 .45 .

RM KITS
" RM" kits - are receiver imp roveme nt
kits fo r th e TS-520 . TS-82 0, TS --820s
a nd the FT-101 t hrough t he F mod els.
T he kit include s replacement parts
for c ritical sections of y our receiver a nd
a lignment instructions where epli cable.
The kits ins ta ll in abo ut one ho ur and
req u ire a sma ll tool kit includ ing a low
wattage so ldering iro n. Th e improve d
" R M" kits are $17.95. Order now
for free d el iverv .

PIPO TTP
The Best Conce pt in to uch tone pads
(encoders] Pipe feature s reliab ility , ease
of inst allat ion and high q ual ity parts.
Snap act io n push bu tt on s elimi nate rnts­
e ncod ing d ue to inte rmitte nt switch
co ntacts . PP-1 basic 12 key pad $49 .95
PP-1K wi th re lay $55 .95 , PP·2 basic
16 key pad $58.00. PP·2K S69.00.
P-3 e lectron ics and keyboard only
$39.95. P-3 16 key is $43.95.

RA DA R DE TEC TO RS
SU PER FO X - superb etrod vn e d ual ban d
realty gives yo u the time to react. Much
more sensit ive than the cheaper d iod e
type . $299. 95 , Whistle r 0-1000 anothe r
supe rhet w ith dual alarms - $329.9 5,
Puzzbuste r Elite $199.9 5, Long Range
Super Sno o pe r - $ 189.95.

SUPEREX HEA OPHONES
Sup ere x headphones - AP$· II featu res
high se nsitiv ity. cr isp clea r spee ch
clarity , and co mfo rt oriented design.
$29.95 . Th e AVNS-7 " no ise shield"
head phones provide fo r improved com­
munica tions by shutting o ut no ises
that inte rfe re with recep tio n - These
comfo rt able headphones are designed
with t he pu rist in mind . 559.95. The
APS·M3 co mms headphone is a useful
a ll a rou nd head phone , at home in t he
ham shac k o r ou t on fie ld da y. Th is
rugged mod el is $3 4.95.

AMECO DRAKE NYE
Ameeo PLF·2 Preamp 160 through
6 Met ers $49.9 5.
Dra ke - Low pass filters; lOOW $ 14.95
l 00 0W S26 .95.
Nye - 1000W low pass filt er, $22.95

THEFT A LERT
Pager ty pe auto ala rm system, can eithe r
be silent o r set off a larm at the vehicle.
Yo ur expensive equ ipme nt deserves the
best protect io n you ca n get. On e mile
model $ 129.95 . The EIGHT MILE
RANG E mod el fo r maximum prote ct ion
is only $ 189.9 5. Includes tra nsmitter!
int erfac e and belt pager with full inst ruc­
tio ns.

CUSHCRAFT
Boo me r atennas : 2 14 FB (the FM boo­
med $69. 95. A32- 19 $ 79.9 5, ATB-34
{trt-be nd be am ) $23 9.95. AR X-2 $35.95
ARX-220 $3 5.95. Wh ile stock lasts.

L.N.A .
144 MHz. 220MHz. 432-435MHz Low
Noise Pream plifiers $39.95. N.F. less
than 2d B. Gain is 11-16d B. These
are custom ma de inboard type preamp s
which will improve t he perfo rm an ce
of the FT-221 or TS-700 or other
t ran sceivers in the VH F and low UH F
ba nds. 1296M Hz amp. available, ca ll
d irect for info rmati on on pr ice and
de livery .

REMEMBER - V.A.R. PA YS THE SHIPPING (48 Ststes)

Ten-Tee, Cushcraft, Yaesu, ICOM, Superex, Trackeyer s, Bencher , Cent ur ion duck s, Ameco,
Call book, Scelbi, A RR L, B & W, Bearcat , Berk-Tek, Lunar, Mirage, " RM" kits, Hanimex cal­
cu lators, Com t ronix, Midland. Phone Mate, Astatic, Turner, V ista, Fuzzbuster, T ri-Ex, Larsen,
PIPO, T heft Alert A larm. . ,••._ ....,

c. o. D. add $5.50

VINEYARD AMATEUR RA DIO
A r t (WA60YS) - Sales and Service - Jav (WB6YQN )

4407 Vineyard, Oxn ard, CA 93030, (805) 485-0942

FOR YOUR VISA AND MASTER CHA RGE ORDERS ONL Y CALL
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URPLUS PHONE : 13051 887·8228
7294 N .W. 54 STREET

TWX : 810-848-6085
MIAMi. FLORIDA 33166 LECTRONICS

ORP.
WHOLESALE - RETAIL

.... 69

S0239
CB SPECIAL TRIMMER CAPS

Brand new pri nted circuit board assembly. Used in all HyGain 40 Channel Can til in your wa tch

10/$5.00 100/$35.00 CB transceivers. Fils many other manufacturers' units also . Squ elch 3.5-20 pF & 5·30 pF

50/$20.00 1000/$300 .00
pot/volu me co n tro l/c hannel se lector sw itch not included. Boa rd $.75 ea. , 21$1.25
'- 9 -7.5Oe3. 50·99 - 6.00 ea. Dimension s 51$3.00
10-49 6.50 ea. 100-up - 5.50 ea . 6" x 6 V. "

PL259
CB SPECIAL W/40 ch SW sa me as abov e POLY FOAM COAX

Amphenol 1·9 $10.50 ea. 5Q.99 $9.00 ea. 50 Ohm
.60ll: ea.

10-4959.50 ea. l OC-up S8.50 ea . l ow Loss = to RG174
Servi ceman Special $4 .951100' $3. 00'50'

E. F. Johnson S Meter New H y·Ga l n 40c h CB les s Case. Speak e r & K no bs tas i s l

Edge Mele, 250 UA. Fil S in 5/8" • 1-318" hol e $ 1495 ea ULTRASONIC
MTG ho les on each end 1·114" beh ind pane l. NEW Hy -Galn Remote 40ch CB Less Ca se , Speak er s Co o tro t MIC TRANSDUCER
Black scal e 0-5 bottom 1·20 top (as IS) $14 95 ea Detects so und above Ihe range of hum an
$1,25 ea 51$5.00 ASTATIC T·UGB·D104 hearing ! Transmits & rece ives

PR EA M P Des k top microphon e NEW E.F. Jo hn son Power Micl Less $2.50 ea. 5/$10.00

E. F. Johnson Signal Strength wl crysta l e lement 3 Pin Plug $35 ea. Cord. Des ktop Sty le $19.95 ea

Meter 200 UA 2'11" x 2'11" Sq . mou nts In MAGNETIC PICK UP
1'/, '. ho le t " behin d panel. sc are: ' ·30 db top lLEXCOPY LENS F:5.6,6.1 CERAMIC IF FILTERS TRANSDUCER0·5 bo ttom Focal Lengl h (15SMM)1'Ii " D,
$49Sea 51520.00 2 1116" L. 11/16" Fixed iris EFC L455K Converts motion to ac voltage without

S7.50 u . $3.50 ea. meehan ica llinkage

PANEL METERS 25' MODEM CA B LES
311" x T w!6' shielded cab le

15' MODEMCABLES $4.95 ea.
$4.00 ea 2 fo r $7.00 (I Position Dip Swi tch es 10-22ga wire Wlshield, 1312293 wire wlshiekl.

16 pi n lAMp) $1.50 ea. OB2SP-t:onn" OB51226-1 OB2SP conn " OB51226-- 1 SOLDERLESS TEST101$13.SO CO¥Of on one otnd co.....on oneend

25-0-25 dc Volt s l 2'/. " X 3"
55.50 el 100'$50.00 S6.SOea. 1M60.00 PROD (BLACK)

12 Vdc RELAY 12 Vdc RELAY Th~aded type , mo lde d handle
0-25 de Vol ts l 2 '/. " x 2'/'" SPST 35 Amp Conlacls SPST Open Fra me $.40 ea. 10153.50

0-50 ac Volt s Open F rame 5 Am p Con tacts USED MUFFIN FANS
-Shunt Requi red - Rugged, great l or mobil e use Mf g-Magnecraft

3 blades, 110VAC, 4 3/. " sq.
$4.50ea 51$20,00 $1.50ea 4/$5.00 $5.95

Double Row/Wire Wrap .100
22 pi ns/Double RowlD ipped Sold er 22 pi nslD oub le RowlWi re Wrap CW MINI SLIDE SW

25 pins $3.49 ea 10/$30 .00 .156 $2.08 ea 101$17.00 .156 52.44ea 101$19.00
OPDT .15 ea. 10/51.25

30 pi ns $3.96 ea 10/$32 .00 100 ASSORTED DISC CAPS
50 pins $5_43 ea 10/$45.00 12 v DC Ho rn

(FULL LEADS) 20 EA OF 5 ALL STAR AIR2" diameter . 1V. " deep
.75 eac h DIFFERENT VA LUES $2.00 VARIABLE

Double Row/So lder Eyelet .156 3/52.00 PER PACK 24·275 pF .75 ea.6 pins $1.10 ea 1U'$ 9.00
Wh ite Porcela in15pins $1.55ea 1~$1 2.SO Aul ronic Elecl Auto Ala rm

22 pi ns 52.08ea 101$17.00 Easy instal la ti on tnoeoenoent en - Egg Insulator RED SEVEN SEGMENT
43 pins $3.66 ea 101$30.00 cun s so lid sta te 12V neg ground 1Vz " X 1" 50¢ ea . 3 for $1.25 DISPLAY55.00 ea.

C & K SWITCHES CAPS RADIAL LEADS
TIL 322P $1.00 ea.

Extral yt ic

PART # MO VEMENT 4800 ",F at 7.5 VDC
2200 uF @ 16V BOURNS' EDGE

7101 ON/N ONE/ON SPST 1'10" length. 1" diameter
$3.00 eac h .25 ea. 10/$2.00 MOUNTING7103 ON/OFF/ON SPST 50 fiF at 200 VDC

7108 ON/NO NE/(ON) SPST 13/ . " leng l h • ~/." d iamet er SOLDER LUG·T YPE CAPS 5K pot single turn

7201 ON /NONE/ON DPDT $2.00 each 50 UF @ 350V 1" D . 3" L
3345W series 51.SOea.

$1.00 EA 6 FOR $5.00 15' MODEM CABLES 50 UF ~ 450V 1" 0 . 2 '12 " L
12 VOLTS @ V2 AMP14*22ga wire w/shield, 5OU F @ 450V1 " O.3·' L

OB25P con n & OB51225- 1 SOC EA. 5 FOR $2.50 Filamen t transformer
B TV GAMES ON (1) CH IP cover on one end $6.00 ea. 101$55.00

EFJ CRYSTAL OVENS
1+. " x 2" x 1" 51.50 ea.

Gen Inst r AY·3-8500-1 15' MOD EM CABLES

28 Pin Plast ic Case 10r22ga wire w/sh leld, 6V/12V 750 CTS DP6P ROT SWITCH
EVERYDAY LOW PRICE $7.50 ea DB25S con n & 0851226-1 55.00 ea.

cove r on one end $6.50 ea. 101560.00 .50 ea. 51$2.00
IC SOCKETS

ASSORTED ELECTROLYTICS Cambion AXIAL LEAD ELECTRO·
Gold Plated Wire Wrap LYTIC CAPACITORS

VALUElM FD VOLTS DI' LENGTH PRICE
14 pin .35 ea 10/$3.00 2 uF @ l SV

116 pin .38 ea 10/$3.30 10uF @ 15V

63,000 @ 15V 3" , 5V, " 4.00 ea 2QuF @15V 12 ea.
10,000 @ 20V 1'1J" x 53/4' · 3.00 ea COMCO XTAL FILTER SO uF @ 15V ro<
2,700 @ 25V 1'1." x 2';' " 2.00 ea 23/8" ~ 1" x 'I.o M 2.2 uF @ 2SV $1.00
2.900 @ ""'V 1'/. " , 2"' 2.00 ea 3.3 uF @ 25Y
3.000 @ "",V 1 '13 " , 4 '1J" 2_00 ea 13KC BW S10.00ea.

l uF @ 35V
18.000 e 25V 2" , ,.. 3.00 ea Coax Co n nec to rs21,000 @ 25V 2 '/z" x 3" 3.00 ea 2 uF @ 150V

1,000 @ SOV 1 'I. " , 3';' " 2.SOea UG-2 73/U BNC·F/U HF-M 2.50 25 uF @ 25V

}
15 ea.

34.BOO @ SOV 3" x 5 '1J" 3_00ea UG-255/U BN C·M/UHF-F 3.00 3 uF @ SOV to<
' so e 75V 1'1. " x 2Y... 2.00 ea 5 uF @ SOV 52.00
500 @ 100V P /z" x 3 '1J" 2.00 ea UG·146AJU N·M/UHF-F 4.50 10 uF @ SOV240 @ 300V 1 w- , 3 '1." 2.00 ea
SO @ ' SOV 1 'I. " x 2'" 2.00 ea UG-B3B/U N·F/UH FM 4.50 250 uF @ 25V

}
10 ea.

UG-175 RG·58 Adapt. .20 100 uF @ SOY for

UG-176 RG·59 Adapt. .20 50 uF @ 75V $2.00

All materia l guaran teed _ If l or any reas on you are not se t.snea, our products may be rerum ed wlthm 10 day s for a l ull refund (less shipp ing). Please add 13
TERMS: l or sh ippmg and handlmg on a,1orders Ad ditIona l 5% charge lor sh ippm g any stern over 5 lbs, COD's accepted for orders totaling 150 00 or more All orders

sh lDped UPS unless other wise SDec d led FlOrida reSIdents ple ase add 4% sal es rax MIni m um or der $15 .00

EQUIPMENT / COMPONENTS / WI RE & CA BL E / ACCESSORIES
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' t""_ 5
• 101.'" J .....iKl -. ,.. c" , to OIS","YS
• " .. <\RE", " .. , ,()RU '"
• 1~ HR " ,,, ,, .. 50G..... ' OU1..... '
. o,o OR 60 H, OPf R "" ' Qt<
• H O BR'G.. , .. t SS CO'<I' RO,
• PO>'ol"l f A,' URE ,.. m CAI OR
• 5l H P & 5""'O.. t ,,,.. ER5
• O'RECT lIO OROVE 'lOW R' ll
, CO"' t 5 W,n-• • u" OA' "

\~A~ UFA CTURER S CLOSEOUT'

* * * * * * CABLE TIES * * * * * *
MAK E YOUR PROJECTS "NEAT & TIDY."4" CABLE TI ESAT
A FANTASTIC PRICE . GET THIS BARGAIN AN D "T IE" IT

DOWN. $2.00 tor 100 or better yet $15.00 tor 1000

A Full Color' TV Game For The Family
Six exci tin g TV Games - Hockey . Tennis and Handball w ithone or two
play er capability for each ga me. Ba ll velocity doub les after the fou rth
player hi t for an increas ingly co mpetiti ve game

Ad justable paddle size fo r eac h player all ows for hand icap ped p lay "
desired , Padd les can give automati c ball spin w ith seven possible
ang les of ball de flect ion .

Au to matic dig ital scoring appears after eac h poi nt is scored Game
ceases automatica lly aft er one player scores 15 points. Serving IS fro m
the padd le of player w ho scored th e last po int , thus serv er can "place"
his shot.

)

Video -Volley is des ig ned to be inst all ed , with a minimu m 0 1eff ort , to
any standard television receive r. either col o r or blac k and w hite
Batt eries are no t req uir ed.

Small hand-he ld player mod ules wit h 15 foot cord length provides
mor e co mfo rt and versatili ty fo r players.

The co mp act command mod ul e sits atop the television rece iver and
has f ron t panel cont ro l allow ing effo rtl ess chan ge from nor mal
televisio n rec epti on to game play Easy disconn ection of the player
hant1_h""rl mod ules fac il itat es easy set- up and take-d own for sto rag e

16K DYNAMIC RAM PA RTIALS
'f. '. INTEL 2108 8K X 1 RAMS ( 0

\. 0 0 8 FOR $9.95 32 FOR $35 0 I( I
FACTORY PRIME! .

Huge special purchase of INT EL Dyna mic RAM's . These
are 2108-4, 300NS, BK, Cera mic DIP. The 2108 is the
INTE L 2116 (16K) tested for eith er upper or lower BK on ly.
The se are factor y prime. Full Spec. See INTEL 1978 Cat.
fo r detail s or Memory Desi gn Handbook for ap plication
data. Both IMSA I and EXTE N5Y5 did mtq. 5- 100 RAM
board s using these devices. - P.S. These devices will no t
work in the SD EPA ND QAAM'''. Please spe cify upper or
lower BK. (5 1626 or 5 1627) . A super easy RAM to interf ace
to a Z80, 16 PIN DIP.

Digital Research: Parts
(OF TEXAS)

Cryslal
Super Savings
4 .433618 M H Z

2/$1.10

D .C. HORN
VERY LOUD!

6-12 VDC
Li ke Used In

Smok e Alarm s.
FANTASTIC SAVINGS.

Com pa re t his t rue val u e.

.60 ea. 4 For $2.00

PMD-11K-60
60 Volts . HFE aOO-20 K

12 Amp s. PNP TO-3
150 Watt s. By Lambda.

$1.50

REPEAT OF A SELL-OUT!

60 Hz CRYSTA L TIME BASE
$4 .95 ( Com ple te KIt)

Uses MM5369 CMOS divider IC
with high accuracy 3.579545
MH Z Cry stal , Use w ith all MO S
Clock Chips or Mod ules.Draws
o nly 15 MA. All pa rts. data and
PC Boa rd Incl uded lOa Hz.
same as above. exce pt SS.95

5/$1.19

RCA SEN SITI VE
GATE TRIAC

TO-5 CA SE. HOUSE #40531
ALSO SAME AS T2300D.

2.5 AM PS 400 PIV

• Bflgh l 4 digit 0.1" LED Disp l~y

• Co mple te · Add on ly T,~nstorme, and Switch es
• 24 Hour Alarm Sl lln a l Output
• 12 Hou. Real Tom.. FOfmat
• SO Of 60 H2 OIW.a tion
• Pow.... Fai lu . .. IndiCll lioon
• LED B rig htneu COnl.ol
• Slee p a"d S no02 .. Ti....... 5
• Ala"" ~on~ a nd PM Ind'uiOfS
• Di cl Orin · No RFI
• Di ct Re pla c ..... .."l lo r MA10 12
• Come. with Full Data

Perfect fo r D immers,
Color Organs. etc.
PC LEADS

Pf:RFECT FOR USE
WITH A Tl MES ASE·,' ,l,'li li FACTURER S CLOSEOUT'

NA T IONAL SEM ICONDUCT OR

"COLOSSUS JR." JUMBO CLOCK MODULE

~J$~'...~~~~~r'r:;:::~"~.~';..~.;"~.~.;;~'oUSE••UD! NOT A.~

'..'
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UHF

$ 18.95
$26.95
$3 2.95

VHF

$ 12.95
$ 18 .95
$2 7.95

•

STY LE

Kit less cas e
Kit wi th case
WiredlTested in Case

• NEW LOW-NOISE DESIGN
• Less th an 2 dB noise figu re, 20 dB gain
• case only 2 inches squ are
• Specify operating frequency when ordering

MO DEL P-30 VH F PREAMP, available in many vers ions
to co ver bands 18-300 MHz.

MODEL P432 U HF PREAM P, available in versions to
cover bands 300 -650 MH z.

R7SA * VHF Kit for monito r or weather san eute service.
Uses w ide L-e fil ter. -6OdB at ± 30 kH z $69.95

R7SB · VHF Kit for norma l nbfm service. Equivalent to most
uaosceeers, .eod Bat ± 17 kHz. -80dBat±25 kHz... $74.95

R75C· VH FKitforrepeate r service or high rf density area.
.eodBat ±1<Wi z, -80,j B±22kHz, -1ODdB±3OkHz... . 584.95

R7S o · VHF Kit fo r spli t cha nnel ope ration or repeater in
high density area. Use s a-cole crystal fi lter. -6OdB at
±9kHz.-l00dBat± 15 kHz.The umrrate receeert .. . $99.95

• Specilyband: 10M,6M,2M ,or 220MHz.May alsobeused
for adjacent commercial bands. Use 2M version for 137 MHz
WX sat ellites.

NEW VHF/UHF FM RCVRS
Offer Unprecedented

Range of Selectivity Options

R45 0 ( ) UHF FM Receiver Kit s, similar to R75, but for
UHF band. New low-no ise trent end. Add $10 to abov e
price s. (Add se lectivity tetter to model number as on R75.)

A14 5 Channel Adapter for Rece ivers. .

• New generation
• More sel1Sitive
• More selective
• Low cross mod
• Uses crystal lill ers
• Smaller
• Easy to align

UHF

$4 9.95
$54.95
S64.9 5

VHF
$34.95
$39.9 5
$54.95

Call or Write to g et

FREE CATALOG
W ith Co mple te Detail s
(Ser>d4 IRe 's IOf OverseaS maili r>g)

HAMTRON ICS ' IS A REGIST EREDTRADEM ARK

s-c nan. 6M , 2W Kit .. $4 4.95
&C han, 2M, 2W Kit $44.95
e-c nan. 220 M Hz, 2W Kit . $4 4.95
t -cnan. 450 MH z, 3faW Ki t $44.95

CA146
CA220
CA2 20- 2
CA11 0

MODEL

CA28
CA50
CA5D-2
CA144
CA145

RF RANGE OUTPUT RANGE

28-32 M Hz 144-148 MHz
50-52 28 -30
50-54 144-148
144-146 28-30
145' 147--or- 28 -30
144-14 4.4 27-27.4 (CB)
14&148 2& 30
220- 222 2& 30
220-224 144 -148
Any 2M HZ of 26-28
Aircraft Band or 28-30

CA432-2 432-434 28-30
CA43 2-5 435-437 28-30
CA432 -4 432-436 14 4-148

Easi ly modified lor o ther rf and if range s.

Professional Quality VHF/UHF

FM/CW EXCITERS

• NEW LOW-NOISE DESIG N
• ATIRACTIVE WOODGRAIN CASE
• Less than 2dB no ise figure, 20dB gai n

STYLE

Kit less case
Kit with case
Wi redlTes ted in case

• Fully sh ie lded designs
• Double t uned circuits fo r spurious suppression
• Easy to a lign w it h built-in tes t aids

Use as linear or c lass C PA
For use with SSB Xmtg Con ver ters, FM Exciters, etc.

LPA2·15 6M, 2M, 220; 15 to 20W 559.95
LPA2·30 6M, z rn: 25 to 30 W . . .. S89.95
LPA2·4Q 220 MHz: 30 to 40W . $1 19.95
LPA2·4 5 6M, 2M; 40 to 45W . . $119.95
LPA4·10 430MHz; 10 to 14W $79.95
LPA4 ·30 43QM Hz; 30-40W 5119.95

see cat alog fo r co mplete specifications

T50-50
T50-15O
T50-220
T450

WIRED an d
TESTED
$299.95
$3 49. 95

OUTPUT (M Hz)

KIT

INPUT (M Hz)MODEL

IT'S EASY TO ORDER! ... 33
• Write or phone 716·392-9430
(Elect ro n ic answering service ev enings & weekends)
• Use Credit Card, UPS COD, Check, Money Order
• Add $2.00 shipping & handling per order

XV2 VHF KIT - ONLY $69.95

28-30 MHz in, 435· 437 M Hz out; 1W p.e.p. onssb, up to
1'hW on CW or FM. Has sec ond osci llator for other
ranges. At ten. suppl ied for 1 to 50 0 mW input. use
external att en uator for h igher revel s.

Exi ra crys tal fo r 432 ·434 M Hz range . . $5 .95
XV4 Wired and tested $ 149 .95

XV2-1 28·30 50 -52
XV2·2 28'30 220-222
XV2-4 28 ·30 144 ' 146
XV2·5 2& 29 (27-27.4 CB)14.5-146(144-144.4)
XV2·7 144 -146 50-52

XV2 Wired and tested ..... .. .. . .. . ..•. ....•. . $109.95

XV28 2M ADAPTER KIT - $24.95

2W p.e.p. cutou t w ith as little as 1mW input. Use simple
external attenuatcr. Many Ireq. ranges available .

• linear Converters for SS B, CW, FM, etc.
• A fraction of the price of other uni ts; no need to

spe nd 5300 - $400!
• Use with any exc ite r; works with input levels as

low as 1 mW.
• Use low power tap on exciter or simple resistor

a tte nuator pad (instruc tio ns incl uded).
• link esc with RX converter for transcewe.

XV2/ LPA2-45 /Cabt (6M or 2M ) $1 99.95
J(V4/L PA4-30/Cabt (for UHF) $229. 95

~/
NEW! COM PLETE TRAN SMITTING CO NVERTER

AND PA IN ATTR ACTIVE CAB INET
Far le ss than the c ost o f many 10W units!
Now, the popu lar Harnt rontcs" Transmitting Co nverters
and heavy duty Lin ear Power Amplif iers are ava ilable as
co mp lete unit s in attractive, shielded cabinets with 8N C
receptacles tor exciter and antenna connec tions. Perfect
setup fo r versatlIe terrestial and OSCAR ope rations!Just
r ight for phase 3! You save $30 wh en you buy complete
unit wit h cabine t under co st of individual ite ms. Run
40-4 5 Walls on VH F or 30- 40 Watts on UHF with one
integra ted un it ! Call lo r more dela ils.

MODEL

Co nverts any 2M excit er to provide the 10 M signal
requ ired to drive above 220 or 435 MHz units.

...RelJder service-see page 274 73 Magazine . October, 1980 25 3
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2822 North 32nd Street/Unit-1 Phoenix, Arizona 85008 (802) 858-8423
We accept check., Ma.terCharge, and Vi.a IZI

Prices subject to change without notice -_
FO R OUT OF STATE USE OU R NEW 800 NUMBER FOR PH ON E OROE RS (800)528·3611 .

NO OROERS WI LL BE ACC EPTEO UNOE R $10. 00, NOT INCLUO ING SH IPPING !
NO C.O.O. ' • • PHONE IN YOUR ORDER

NEW PR IME RF POWE R TRANS ISTORS
2N 2270 $ 1. 00 2N6094 $ 7. 15 MRF901 $ 3. 99
2N2857 1.57 2N6095 11 . 77 MRF902 12.5 5
2N2857JAN 2.5 4 2N6097 29. 54 HRF 904 3.00
2N2947 17.25 2N6 166 38 .60 HRF 911 4.2 9
2N3227 3. 25 2N6368 26. 52 HRF5177 21 .62
2N 3261 2.32 2N6439 45 .77 HRF8004 1.60
2N3375/ HH3375 9. 32 40280 3.00 C03495 19. 99
2N3553 1.80 40281 11. 90 CD3435 29.95
2N3818 8. 00 40282 12.90 A50- 12 29.95
2N3866 1.20 40894 1.20 BFR96 2.00
2N3866JAN 2. 80 PT3551C/2N6082NS 5.00 HWA11 0 , 6.92
2N3866JANTX 4.49 (no . tud] HWAI20 7 .3 8
2N3925/H9477 8 .00 PT3563 5.00 HWA 130 8. 08
2N3948 2. 00 PT4571 A 1.50 MWA2 10 7. 46
2N3 950 26.86 PT3607 5.00 HWA220 8. 08
2N3959 3. 88 PT3 123E 5.00 HWA23 0 8 .6 2
2N4072 2.00 MRF216 22.46 HWA310 8 .08
2N4427 1.20 HRF221 10.08 MWA320 8.62
2N4429 9.00 HRF227 3 .00 HWA330 9. 23
2N4877 1.00 HRF238 10.00
2N 4959 2.2 3 HRF240 14. 62 HICROWAVE DIODES
2N5108 4.03 HRF245 33.30 l N21 $ 2.85
2N5109 1.66 HRF247 33 . 30 IN2 1B 3.85
2N 5179 1.05 HRF3 I4 14.08 lN 21D 3.85
2N5177/HRF 5177 21.62 HRF412 23.83 1N21W E 2.85
2N521 4 20.00 HRF421 31.38 IN23CR 4.85
2N5583 4.55 HRF422A 44. 14 l N23F 5.50
2N5589 6 . 83 MRF426A 10. 24 lN23W E 4.00
2N5590 8.15 HRF 432 11. 23 l N23FHR 6.95
2N5591 11.85 HRF449A 10.61 IN25 6. 50
2N5635 6. 86 HRF450 11.77 lN78 8.63
2N5636 13.38 HRF450A 11.77 IN446 12.00
2N 5637 22. 15 HRF452 15.00 IN3 655A 3. 85
2N5641/PT41 320 6. 00 HRF452A 15.00 l N571 1/2835 1.99
2N5642 12.38 HRF454 21 . 83 HBDIO I 1.99
2N5643 15.82 MRF454A 21.83 MB110 1 4. 99
2N5645 12. 38 MRF455 14.0 8 IS1544A 3.00
2N5842/MM1607 8. 78 MRF455A 14.08 P40075 3.85
2N5847 I I •15 MRF474 3. 00 l N41S EM R 7.85
2N591 9 30.00 MRF475 3.25 MA41482 3.00
2N5946 14.69 MRF476 2. 25 MA41482R 5.00
2N5849/HH1620 21 .29 MRF 477 10.06
2N5862 51. 91 MRF479 4. 68 MOTOROLA RF MOOULES
2N6080 7 .7 4 MRF485 3.50 HHW602
2N6082 11 .30 HRF 502 1. 08 20 Woutput at 174 MH z
2N6083 13.23 MRF604 2. 00 12.5 VDC 20.6 dB Gain
2N6084 14.66 HRF629 3.00 $42. 00
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28 22 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (802) 858-8423
We accept checks, M ast erChar ge, and Visa ~

Prices subject to change without notice ~_
(800)5 28-361 1 (No c.o.a.) ~

HAH HICROWAVE RECEIVERS
2100-2400 HHz
28 dB Gain
2.5 to 3 dB Noise

Assemb led and t ested wi t h 90 da y gua r a nt ee $ 209.99
$5.00 sh ipping with charge ca rd o r money o rde r.

RECEIVER KIT $ 149.95 ; Inclu des Va gi a nte nna, powe r suppl y box. P.C .B. and parts ,
down converter p. e .B. and par t s . and comple t e ins tructi ons.

NEW ELECTRICAL POWER STRIP
9 OUTLETS WITH BUILT IN CIRCU IT
BREAKER AND INDICATOR LAHP
$21.95 each

HISCELLA NEOUS PARTS FOR HHR
Vagi ant enna
Power suppl y box
Power supply p.e.B.
Power suppl y t r ansfo rmer
Power suppl y ki t
Power supply as sembled and tested
Down converter p.e.B.
Down converter kit
Down converter as semb led and tested
Compl ete Ins tructions
HRF901
HRF902
HRF9 11
7812
HBOIOI
HBIIOI
2835/1N571I
I K Po t
Ma tch in g t rans fo rmer s , 75 Ohm - 300 Ohm
Two- way spli t ters
Chassis ty pe F connecto rs
Cable type F connec t o rs
Barrel t ype F connectors
One 6 foot RG59 with connec to rs and

one 50 foo t RG59 with connec tors
QUANTITY PRICES AVAILABLE FOR 10 AND UP

$ 49.95
12.95

4.99
3.99

39.95
49.95
19.95
79.95

114 .95
10.00
3 .99

12.50
4.29
1.99
1.99
4.99
1.99
3.00
1.99
2.99

2/.99
4/.99

.76

16.99

TUB E S
2E26
3-5002
3B28
3X 2500A3
3X3 000Fl
4- 65A
4-125A
4-250A
4-40oA
4- 1000A
4cX250B
4cX 250R
4cX350A
4cXI000A
4X 150A
4x150G
572B/T160L

Other

$ 5.00
100. 00

7.00
125. 00
200.00
30.00
40.00
60.00
80.00

200 . 00
43.00
45. 00
50. 00

150.00
20.00
30.00
39.00

numbers

12BY7A
811A
6146
6146A
6146B
6146W ~

6360
6939
8072
8295/ PLl72
8950
88n OUT
7289
6K06
6LF6
6LQ6/6JE6
8908
6550A

on r eques t

$ 4.50
12.95
5.00
5.25
7.95

12.95
7.95
6.00

45.00
300 .00

10.00
300 .00

6.99
6.00
6 .00
6.00

13.00
6.00

Check , money order, or credit cards . (MasterCharge and VISA on ly) NO C.0.0.1s . No personal
checks or cer t I fied personal checks fo r forei gn count ry s accepted. Money order or cashlerl s
check In U.S . fun ds on ly . Let t ers of c red i t a re not acceptabl e . Minimum shipping by UPS is
$2 .00 plu s 35¢ ins ur ance pe r $100 .00. Pl eas e a l low ext ra sh ipp ing cha rges for heavy Items.
Al l pa rt s returned due to cus tomer er ro r wi l l be subj ect to a 15% restoc k charge.

If we a re out of an I t em ordered we will t ry t o r epl ace i t with an equal or be t t e r part unless
you specify not to, or we wit I back o rde r t he Item . PRICES ARE SUBJECT TO CHANGE WITHOUT
NOTICE. Prices supers ead e all previously publi shed. Some items offered are limited to small
quanti ties and are subj ect to pri or sal e . FOR OUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE
ORDERS . 800 528-3 611 (For char ge orders onl y, NO C.O.D.)

.... Reader Servfce-see page 274 73 Magazine . October, 1980 255



$24 .95
$29 .95
$29.95

$ 2 9. 9 5

CLOCK KITS . ~-t
~~U:n~~:~~:ri~:~:~en~e;d:~:~~;::~?oo Sold to nere.~
Try your hand at bu ild ing the tm est loo ki ng Clock on the
ma rket . It s sat in f in ish anodized aluminum case looks great
any w he re. whi le s ix .4 " LED di gits pr ovide a h igh ly readable
disp lay . Th is is a complete k it . no extra s need ed . and it on ly
takes 1-2 hours to asse mble Your cho ice o f case co lors '
si lver . go ld . b lac k (spec ify) .
Cl oc k kit . 12/ 24 ho ur . OC-5
C loc k wtt h 10 min . 10 ttme r. 12/ 24 ho ur . DC- 10
Al arm clo ck, 12 hou r on ly, DC-8
12V DC ca r c lo ck. DC·]

The UN -KIT. only 5 solde r co nnectio ns

Here's a svper loooing. 'u gged and accu," le auto cloco. , wh,ch os a snao 10 t>,,,ld and
,n,'a ll ClOCk mo."menl IS comple'ely assemb'ed - you only scrce r J wores and 2
s...,lches. la' '' s about 15 m,nU!M ' Oosplay '5 b"9ht g'een w,ltl automahc llf'gNness
eOnlrol pf>Olocell - aSSu' '' Syou ora ....gl'lly ' ",adab'e <I" plav <lay 0' " ,gnl Comu If' a
sal,n IonoSll .no<l'Z ecla'um,num ca,,,,wn,cl'lcanbl' al!ac tl~ 5 <I,n"" "'''l war.>u''"9 2 s.(Jed
lape cee-ce <>1 5' 1~"" tllack Or gOI<l case Upec,ryl

OC·3 . ,t 12 1'IO\.t' lo,ma' $22.'5
OC·J ...nee a,,(JI"'Sled $29.<)5

For wi red and teste d c loc ks add $10 ()() to k it pr ice.
SPECI FY 120R 24 HOUR FOR MAT

Car Clock "1"-

S uper Sleulh
A super sensit ive am pli­
tier w h ich wi ll p ic k up a
pm drop at 15 teet' Great
lor monitoring baby's
room or as gen eral pur­
pose am pl ifier Full 2 W
rms ou tpu t. runs on 6 10
15 vol ts, use s 8-45 oh m
speaker
Co mplete kit, BN-9

$5. 9 5

'rcee n ecceee ~
A complete lone eeco-J!iJ
der on a Sin g le PC
board Feat ures 400­
5000 H z ecnusta bre
ran ge vra 20 turn po t . vonaqe eequ­
tatrcn. 567 IC Use fu l fo r tOUCh­
lo ne burst cetecnon , FSK . etc
Ca n also be used as a stable lo ne
encoder Runs on 5 to 12 verts
C om ple le kIt , TO· l $5.95

Led B llnky Kit
A great at tennon get ­
ter w h ic h al terna te ly
flashes 2 jumbo LEOs
Use lor name badges.
bu tt o ns . w arn in g
panel ligh ts. anything '
Runs on 3 10 15 vons

Complete kit. BL- l
$2. 9 5

Video Mod"lalOl ' Ill
CO"~f1S any TV to vIdeo morillO' S,,~t

. ,_t>l e . tun ab le (h .... c ~ .~ RLms on $­
15\/ lOC<:~P'$ Sld 'o<leo$lI~n.' Bnl un,lon"I<, mar ket ' Complete . " \/ 0 · 1 $1.'5

CPO · 1
Run s On 3- 12 Vdc 1 wall out. 1 KHZ coed for CPO
Alarm. Audio Oscill a tor Co mplete k,t $2.95

W hisp er L ight Kit

A n inte re st in g k it . small m ike
pic ks u p so unds and converts
t hem to l ight The lo ud er the
sou nd . tne b rig h ter the l ig h t
In c ludes mi ke . con trols u p to
300 W , ru ns o n 110 VAC.

C omp le te k.t . W L- 1
$6 .95

Color Organ

See m USIC come
aliv e! 3 d ille ren t
li g ht s fli cke r wi th
mU SIC One li ght
each l or, hi gh .
mid-rang e and
lows. Each ind i­
vidu all y adjust­
ab le and dr ives up
to 300 W. runs on
110 VA C

Complete kit.
ML -1
$8 .95$14,95

19.95

FM -2 k 't $4 .95

F"-"-3 K't
FM-3 Wired and Tested

A super rugh performance FM ....rre­
less m,ke k ll ' T ransm its a stabl e
$ign al up to 300 yards ....ith excep­
hona l audio Quali t y by means of its
bu ill in e'eCI, el m,ke . KI1 ,nc iud es
case. mIke. on-o ff SWllch . an tenna.
b attery and super i"slru c tion s Th is
is the ue est unil avartab te

FM Wlrele.. Mike K1I

MINI KITS YO U HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVOR ITE AND NE W ONES TO O.

GREAT FOR THAT AFTERNOON HO BBY.

FM
MINI
MIKE

Tra nsmits up to 300 ' 10
an y FM broadcast ra­
e.c. us es any l ype o f
m Ike Runs On 3 10 9V Type FM -2
ha s added eensmv e m ike pream p
stage

FM- l k,' $3.95

$6.95

" n ,r.;
" 3.1S
IlO .1S
57."

$5 9 .95
$ 44. 9 5

$1.00
$1.00
SUS
$1.25
$1.25

$2.00

$.50 ea.
$1 .00 ee .

1812
7815
7905
7912
1915

Wired , tested. PS· 18
Kit. PS-1B

Extend the range o f yo ur
co unter 10 600 MHz . Wo rks
wi th a ll counters . Less than
150 mv sensit ivity. sp ecify­
10 or · 100

-_.
600 MH, Ir~· - ,

C" • ~..
PRESCALER lI!.- _ .

Mini TO-92 Heal Sinh
TI'I" ,malloy Br."" S lor $1.00
To·220 HUI Smks 31o' ' U IO

Power Sup ply Kit
Co mplete tri ple regU lated power
supply pr ovides vari able 610 18 verts at
200 rna and - 5 at l Amp. Excellen t load
reg ulatio n . good f ,ll ering and small
size Less tra nsformers . requir es 6,3 V
,. 1 A and 24 VCT
Complete xu. PS· 3LT

cos PfMHoc:....
R~.,.ta"c. v.""" ....,lh loghl, ~$O Ol>m. 10
OV~' J meQ 3 tor ' 1.00

Un der Dash Car Clock
' 2"~4 h(" " c'OC ' ," . t>eau"'u<pl.,t,cca•• '•• 'u'. '
6 l.. mbO REO LEOS "og" acCu.acy (00''''1 ea,~

J .. .,.. """"'u~ <1o' P". &,.".S ..' , " '9~~''''' a<'I<l

.u_ '~'" ''''' ''''''' o",~ """""" .'u""'.'''' ''V
~""" 00$1>'" Ie . ...~r'..."' -
OC·" oIDeO .. ... ""i d••<k f'l 521 .n kit
00.0., C'_ Idlp'~ » SO

Add "000 AU V . "" T....

$1 .25
S1.25
$.50
SUS
$1.00

OP-AMP Spec ial
BI-F ET LF 13741 - Di rec t p in for p in 741 compat ib le,but 500.000 MEG
input z. su per lOw 50 pa in pu t current . low power drain
50 lor onl y $9.00 10 lor

18MG
79MG
raa
309K
1805

Opto Iso la to rs - 4N 28 type
Opto Rell ect or s - Ph oto d iode + LEO

30 W att 2 mil' PWR AMP

Simpl e Class C po wer amp fea tu res 81i mes power ga in . 1 W in
to r a ou t. 2 W in for 15 0ut . 4W in lor 30 o ut. Max ou tpu t o135 W.
incred ible value , co mplete with all parts . less case and T-A relay
PA-1. 30 W pw r amp kit $2 2 .95

T A- 1. RF sensed T-A relay kit 6 .95

Video Ter minal
Aco mplel Oly.~II · c on", "~d " . no .", O" ., Ceo t.. ." n,1 c. ' d R.O,, " "' only a n ~ SC II ' . ' ''''' ' C>nd TV
... , 'o b oe"",,, . ca mp'''' l", m, ~.1 "" ,, f ~"u . e' • •• •,n9 " 5V ' '' OPI, xTA ~ OOO"OI"..,.y" , ' '''' ba ud
'.'f'S 00 9600 1 Compl COf"P<".' and • • v""'''~ 00'''''01 01CU'<of P. ",V ~ffO' 00"" 01. "" ~ " p<,v

Mc~pt< • ..., <I_"~' ,.,ASC" """ pO'._" .~""""'" ,,,"'" r .....60' 6 ,.60 cf\a ' by ' 6 1 ,"
,,,,00 ",,0 UPP"'f'"'<l 10_ c. ... ' '''''''''' ''' '"'" n• • llS ·232.ne 2O<r>. '000 'O'~"'C'" 0 0 'f! ~ ."
.....,'...... _ . ... or><> corn l""~ <>OC"_."Dfl
Af 6-<'6 ..,,,, ,,.., ca'~ • ., ,_ l60 00 .... .. "e4 "".,
l _~. C .... <>pI_ 0
_ .. SuW'.
llf "''''',,'-'''' ,,'

Mole_ Pins
Mol"• • 1<e&cJy p<eculifl leflgll1017 Perteo: l
10' 14p'n IIO<:keb . 20 . lrI", lor $1.00

A ud io
Presca ler

M ake h igh reso lu t ion aud io
me asu rme nts . qreet lo r music a l
instr umen t t unin g . P L tones. e tc .
M ultipl ie s au d io U P in f req uenc y .
serec tabre )(10 or x100. g iv es .0 1
HZ re soruuon w ,th 1 sec . ga te
t im e ' H igh sen siti vity o f 25 mv. 1
meg in pu t l. an d b u il t- in f i lt er ing
gives grea t pe rfo rmance . Runs
o n 9 V battery. a ll C M O S
PS -2 k it $29.9 5
PS - 2 wrred $39.95

MRF-238 tran sis tor as used in PA- l
8· 10db qam 150 mh z $11.95

AF ac tuated re lay senses RF
(l W ) and closes DPDT rela y.

For RF sen sed T- A relay
TA- 1 Kit $6_9 5

Cale nda r Alarm Cl ock
The clo ck that' s go l lt all : 6 · 5"' LEOs
12 /24 ho vr . snooze. 24 hour alarm. 4
year calendar . batt ery bac kup. and
lo ts mor e The super 7001 cn1p rs
us ed sue 5x4x2 Inc hes Comp1el e
kll , less case too t ava,lable) •
DC -9 $34,95

Shrink Tubing Nub .
N,ce p-recul pees 01st1 ro " k size I " . w­

5f'1nnk 10 "'- G,,,allor , pI",,,, SoOIS1 .00

$1.50
$5.00
$5.00

0'511;CERAMOC
0' -sv Co>' 2OJ$1 .10

~\6~~v ~~~ : = f----"-"-"-"-=.::::-=- - -"'-'-'----,,,= =-= = "",--- - - - '--'--j
\00 pF 20111 .00
Dol I ,6V 2(l/l1.oo

AC Out le l
Panel Mounl wit h Leads

4 /$ 1.00

Cry stal s

3519545 MH Z
ro.ococo MHZ
5248800 MHZ

Cerarmc IF Fi lt ers
Min; cel amic fil t ef s 7 kHz.
B.W. 455 kHz $1.50 ea.

$1.50

60 Hz Tome Bu"
Avn.on 5· '5 VOC lo", e u,,~nt 12 Sm• • ,

"' ,n'mon'" ' ecu', cv HI ·7 1( " l5. ~0
TIl·7 A, 'l l!l 95

Si ren K it
Produces up w ard and down w ard
w ai l charact eri st ic o f a polic e
SIren . 5 W peak aud io out pu t. runs
o n 3-15 vo lt s. uses 3- 45 o hm
sp ea ke r
Co mplete k it. SM, 3 $2.95

Al V"',,",UM
E 'O'C""'~t ,C
l (Xl1) "F -sv Ib c•• ' $~
500 ul 20V A. ,., l ·SO
' 50uF ' 6V .0. ",1 " S1.Oll
lO u' ' 5V Aad ,., 101$1,00

V• .-.clon
'-4oto<Ola '-4V 2209 30 PF N<lm,nal c. p 20--80 PF - Tunabl" ' ang",­

.SO••ch or 3/' 1.00

OC·OC C""wet1e.
-5 .« ", pul J>' QCI ·9 v<lc~ 30ma
·9 odc pr<>JuceS·15odc @'35m.a SU S

251< 20 Tum Trom Pol 51.00
1K 20 Tu,n T" m Pl:>1 5 .50

Led. - your enore e. please spe cll y
Mml Red. Ju mbo Red. Htgh Intens<ty Red. lIIum ooator RI!'d IIS1
MIn i Yello w . J um bo venow. Jum bO Gr een 61$1

Crys tal Micr oph one
Small 1·' d iameter 'f." ThIck
c ryst al m,ke ce -tncqe S.75

COlIll Connector
C hassi s mo u n t

B N C type $1.00
P...... II.g

A" , of c"o• •, ~'.c c. p. I. ", '' '''' 0''
' ,an . ,S1o,. d''''''• • "" C A c. p• • ,C
.m t>&g 1'OOPCI U.DO ";I b' 9 (300ocl 12.$.0

$4.95

Ma d Blaster Kit

PrOduces LO UD ear snattennq and
atte nncn genrng slf en like sound
Can supp ly up 10 15 w atts of
obnoxious audio Auns on 6-15 VDC

Sochl.
10/ $2 .00

~ ~~:~:: 1--.:..::.:.:::.::=::....:..:=:..::,:::e:,;O=-.!i~:O=:::,;::=c:;:=.::::-l
4/ $2.00
4/ $2.00
3/$2.00

25 AM P
100 V Bri dge
$1_50 each

$5.95

M in i-Brid ge 50V

1 AM P
2 for $1.00

Di od es
5 1 V Z ene r 20/ $1.00

i~el~~ 5~~:~ :: !"'.c:::::.::= c:::::::::z--='T---L-,--,----c-,-- --+- - - -,--'------ - - - - - --=c:-- -=,.,---!
l00V lAmp 15/$1.00

8 P'n
14 P,n
16 Pm
24 Pin
28 Pm
40 Pin

TTL
zasco •..
1447 •"7475 •.50
"90 s .50
74 196 $1.35

SPECIAL

11CBO
10116
7208
7207A
72160
7107C
531 4
5375AB/G
700'

FERRITE BEADS
1'1 ,," ,,,10 and w oe . 15111 .00
5 ""'~ B_'up e a l d, Sll ' 00

15111.DO
U/l l .DO
1S" 1.00

l S'S',OO
" SUIG
51$1.00
. ' $1.00

" .50
:lIn.DO
:lI1 1.DO

:lI 1 .fIG

'H_H
~u.so

'H
1112.00

. so
$1.500
$1.50 AC Ad.pt " "
$ .4S GoOd 10' clOCkS n,cad

: ~ :~ f------ - - - - -f----=.::::==.::.""=.;,---=.::::= -i ;~:' ~ ~~5 .a l l 110 VAC plug
$1 .0 0 8 S ~dc (d>20 mil. S1.o0
$I 2S 16 wac iii' '6OmA n so

101~2:~ 12 vac (.iil2$OmA U .OO

$. 50
$295
$2 ,9S

LINEAR

READOUTS

IC SPECIALS

TRANSISTORS

Uni wersal T imer Kit

Prov,des IhE' baste pari s and PC
board req uired to pro vide a sou rce
0 : pre c.s.cn lomon9 a fld pul se
generat lo" Uses 555 limer IC and
metuc es a range 01 paris Jo' mosl
tImIng neeos

PARTS PARADE
UT -S KIt

'"'"'"'"'"ses

'"'"'""50

"'"3914

""

H <O :l59 e c c $I.DO
F..O507IS' 0 S'C A 1.DO
... .. "1 ll/ HP7 7JQ J3 " C A 1.00

HP 7~5 ' '3'"C A 2.DO

. 011
. 013....
.~,

eoss
4 51 1
4516
5639

2O<:JS(;.I NPN

.....:J906 PNP
.....-..00 PN P

2>040' 0 NPN
2"'9'6 F[T
~ N5'O' PNP
2NOO<'6 CoF
2N317 , ,"P," S"OC Dfl
2N5 11'!1UH F NPN

_T PN«!'N
_T PNP OlMt

...... 'O;lOr2O<SO&O
_ l9ll< Ty~

PloP 3905 Yn-­,.-
2..~ UJT
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ATTENTION IC·2AOWNERS:

IC-2A TONE DECKS ARE HEREI
CUSTOM DESIGNED TO FIT WITH NO TR OUBLE!

IT'S HERE NOW!

The qu estion used to be,
"When is Icom coming out
with a hand-h eld?" ...Now
that it's become one of the
hottest two meter rigs a­
round , th e big quest ion
now is, " When will a sub­
aud ib le ton e opti on be a­
vailable for my IC-2A?"
The answer is :Spectro nics
has it now'

FULLY T UNABLE!

We are pr oud to be first in
offering you a fully tu n­
able miniature sub-audible
tone deck specifi cally de­
signed to fit the Icom IC­
2A hand-held transceiver.
If you own one of the oth er
synthesized hand helds ,
you 'll be delig hted to know
that you can put it in your
unit as we ll.

QUALITY TO LAST!

This uni t is manufac­
tured by Transcom, Inc.,
to their exacti ng standard s,
and is guaranteed to be
stable to within ±.1 Hz,
after proper tuning. Al l units
are pr e-set to yo ur speci­
f ied tone, and require no
further adj ustment fo r fre­
qen cy.

ANOTHER

SPECTRONICS

FIRST!

TOP VIEW

SIDE VIEW

• Fits plain or TT.

·. Fu lly tunable!
No tone elemen ts
to buy - ever !

• Also fits other
synthesized hand-
helds as well.

• Easy to install ; no
cu tt ing, chopp ing,
or remote parts!

• Accurate to ±.1Hz.

~~~......P..HIIIIIIIIONE: (312) 848-6777_

...Reader Service- see page 274 73 Magazine · October, 1980 257



, VISA· J
- - .

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8817 S .W. 12 9 t h Te reece . M;.m L F'odd. 33176 800 ~73' I0~Telep hon e (30 5) 233 -3 631 • Telex: 80-3 356 I 3
HOURS: 8-6 . Mon . _ Thu rs. .....5 • • •

U.S. DISTRIBUTOR
DEA LER INQ UIRIES IN VITED

CREDIT CARD HOLDERS MAY USE OUR TOL L FREE ORDERING NUMBER.

• FREQUENC Y RA NGE : Receive and t rans mit : 28.000 to 29.995
MHz, 10KH z step s with bu ilt- in + 100 KHz repeater o ff set.

• ALL SOLID STATE-CMOS Pl DIGITAL SYNTHESIZED.
• SIZE : UN BELIEVABLE ! ONLY 6 3 /4" x 2 3 /8" x 9 3 /4" .COM PA RE!
• MICROCOM PUTER CONTROLLED : A ll scann ing and freq ue ncy ­

control functions are performed by mic rocom put er.
• DETACHABLE HEAD : The contro l head may be sep arated f rom the

rad io fo r use in Ii miled spaces and fo r secur ity pu rposes .
• SIX-CHAN NEL MEM ORY : Each mem ory is re-p roq ram meb te.

Mem ory is retained even when the un it is turn ed o ff.
• MEM ORY SCAN: The six ch annels may be scanned in eit her th e

"bUSY" or "v acant" modes fo r quick , easy locati on of an occ up ied
or unoccup ied f requency. AUTO RESUME . CO MPARE!

• FULL-BAN D SCA N : At! ch annels may be scann ed In eith er " busy"
or " vacant" mode. This is espec iall y useful fo r locat i ng rep eater
frequencies in an un famil iar area. AUTO RESU ME. CO MP ARE I

• IN STANT MEM ORY-1 RECAL L: By pre ssing a button on th e
microphone or fro nt panel , memory ch annel 1 may be recall ed for
im med iate use.

• MIC-CONTROLLED VOL UM E AN D SQUELCH: Volume and
squ elch can be adjuste d f rom the microp hone for co nve ni ence in
mobil e operat ion.

• DIRECT FREQUENC Y READO UT: LED di sp lay shows operating
frequency, NOT ch ann el numb er. COM PARE I

• TEN (10) WA TTS OUTPUT: Also 1 watt low power fo r shorter

dis tance communications . LED read out di sp lays power selecti on
w him t rans mi tti ng. .

• DIGI TAL S/ RF METER : LEOs ind icate signal strength and power
output. No more mechanica l me ter movements to fa ll apa rt!

• LAR GE Y2 -INCH LED DISP LA Y : Easy-te- read f requency di splay
min imizes " eyes-o ff -the- road" t ime.

• PUSH BUTTON FREQUENCY CONTRO L FRO M MI C OR FRONT
PA NEL : Any frequency may be se lected by press ing a m icr oph one
or f ront-panel switch.

• SUPERIOR RECEIVER SENSITIVIT Y : 0.28 uV for 20-d B quieting.
The squelch sens i tivity is superb, requiring less than 0.1 uV to
open. The receiver audio c ircu it s are designed and built to exac ting
spec if icati ons , resu lt ing i n uns urpassed re ceived-s ig nal
intel l ig ibi lity .

• TRUE FM, NOT PHASE MODULATION : Trans m itted audio quality
is op t imized by the same high standard of design an d co ns truc ti on
as is found in the receiver . The mi cr ophone amplif ier and com­
pression circuits offer intell igibility second to none.

• OTHER FEATURES : Dynami c Micro pho ne, built i n speaker,
mob i le mounti ng brack et , externa l rem ote speaker Jack (hea d an d
rad io) and mucn , much more. All cords, pl ugs, fuses , microp hone
hanger , etc . inc luded . We ig ht B Ibs.

• ACCESSOR IES: 15' REMOTE CABLE.. ..$29.95 . FMPS-4 R A /C
POWE R SUPPLY....$39 .95. TOUC HTONE MIC. KIT. ...$39 .95.
EXT ERNA L SPEA KER. . .. $18.00 .



rsmsat the first name in Counters!

Power.

Tbe CT-90 is the most versatile, fea ture packed counter aYa ilabl~ for less
th an S300.W A dva nced &,s ign featutd inc lude; three selectable ga te limes,

nine digits, ga te ind icator and a unique di spla y hokl function which holds tile
diSplayed co un t aft cr tlic inPut signal is removed A lso, a I OmHz TCX O time

base is used which en ables easy zero beat ca libralioa checks against WW V.
Op tionally; an internal Dicad battery pad ••external time base input and Micro­
power hi gh ~tabi1ity crystal oven time base are available. The CT·90,
pertconance you can ~nt on!

9 DIGITS 600 MHz $129 95
SPEC I F ICATION & WIRED
Range: 20 Hz to 600 MHz
Sensitivi ty: Less lban 10 MV to 150 MHz

Less than 50 M V to 500 MHz
Resolution: 0. 1 Hz ( IO MH z range)

1.0 Hz (60 MH z ra nge)
10.0 Hz (600 MH z ra nge)

Display: 9 digits 0 .4" LED
Time base: Standard- IO.OOO mHz, 1.0 ppm 20-40 "C.

Optional Micro-power ovm-O. I ppm 2Q-.4O"C
S-15 VAC IiJ 250 rna

!!!ill.
CP'O -.4 ,,...a_ " N ' S
("T'lO K...OO..., ..... " ..
_, lOO ' S"("-,,,<::- ,.,
Bp·1 ~.... "",. ...."
~CW... I l 9!

-(>V·I . 101 ."". _ 0-0__ . 995

E........ _ .... _ H95

7 DIGITS 525 MHz
SPECIFICATI O NS:

Ra!ige:
Sensilivity

Resolution:

Display
Time base:
Pewee

TIle CT-70 breaks the pl"k e ba rrier on lab qu.ality frequency counters.
Dehrxe features such as; three frequency ranges - eac h ...'ith pre-am pliflcation,
dual selectable gate times, and gate aclivity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals

from audio thru UH F with 1.0 ppm accura cy - that'sJ)OOI%~ TIle CT-70 is
the answer to all your measurement ~ds, in the field. lab or ham shack.

PR IC ES:
CT-70 wired, I year wfUTlJ\ty $99 .95
CT-70 Kil. 9Oday pal1sw ar-
ranty 84 .95
ACI AC ada pter 3.95
BP-I Niced pack + AC
adaplerl charger 12.95

_ 7 DIGITS 500 MHz $79 95
WIRED

Dis play;
Time base:
Power.

PRI CE S;
MINI- IOO wired, I year
warranty $79 .95
MINI- IOO Kit, 90 day part
warranty 59.95
ACZ Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/ charger 12.95

Here' s a hand y, general purpose counter thai provides most counter
funclions al an unbelievable price. The MI NI-IOO doesn'l have the full

frequency range or inpul impedance qua lities found in higher price units, bUI
for basic RF signal measurements. it can' t be bead Ac curate measurements
can be made from I MH z all the way up t0500 MH z with excellent sensitivity
throughout the range, and the two gate limes let you select the resolution
desired Add the nicad pack option and the MINI - IOO makes an ideal addition
to your tool box for "in-the-field" frequency checks and repairs.

S PEC IFICATION S:
Range: I MH z to 500 MHz
Sensitivity; Less than 25 MV
Resolutio n 100 Hz (s low gale)

1.0 KHz (fast gate)
7 digits, 0.4" LEb
2.0 ppm 2Q-. 40'C
5VDC @ 200 rna

DIGITAL MULTIMETER $99 ~IRED

29.9 5

119.95
14.95

$ 159.95

10 Megohnis, DCJAC volts
10.1% ba$:ic DC volts
4 'C cells

0.1vA to 2.0 A mps. 5 ranges
0. 1 ohms to 20 Megohms, 6 ranges

PR ICE S:
CT-SOwired, I yearw arranty
CT·50 Kit, 90 day parts
warran ty
RA-1. receiver adapte r kit
RA-I wiredandprc.-program­
med (se nd copy of rece iver
schematic)

current
Resistance:
Inpul
impedance:
Accuracy
Power.

SPEC IF I CATION S;
DClAC volts: lOOuV 10 I KV, 5 ranges
DC/ AC

$1 59 95 Iiiiiiiii.
WIRED~ .-..9c.

.~.~~~,-.t!.~

T he OM-700 offers p.-o f""slOnal quahtV peTformvoce ~l a ho b&;is t price.

Fe:o' ures include-; 26 d iffC'l"O'flt Tan~ and 5 functions ; all arr anged in a
COlWeniem . """y to use for mat. M..uuremenu are diSpiayrd On a lar~ 3~

m~l1. Y.; inch LED readou t with a.u OTnanc decim~ p1acnnnlt, automatic
polarity. ove rnn,;e indicalOor> and ove-tcedPror «tion up 10 1250 volts on all
ran~, makinl:it vinually goof-proof! Th e DM·700 Ioo~ 2'"ear, a hands.om~.

j.,.., black, rurJ:t:d ARS case with corwenim t retractahle rilt hall make; it an
ideal add it io n 10 3 0 \' shop.

Display
Time base:
Power:

SPECIFIC ATIONS:

Range: 20 Hz to 600 MHz TIle CT·50 is a versatile lab bench counter that will measure upto600 MH z
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive F requency

Le ss than I SO mv to 600 M Hz Adapte r. which turn s the CT-50 into a digital readout for any receiver. 1be

Resolution :O~OH~~~~:.;;n~~ge) ada~er is ea si ly. program~ed fo.r any recei ver~ a simple ~ection t~ the
8 digits 0.4 " LED rece iver' s VFO ISall thaus reqaired for use. Addmg the receiver adapterm no
2.0 ppm 2O--40~C way limits the cceraeon of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or ofT. The CT-SO. a counter that can work dou ble-duty'

8 DIGITS 600 MHz

PRICE S:
DM-'700wired, I ymrwamwy 599.95
DM-700 Kit, 90 day pans
warranty 79.95
AC I , AC adaptor 3.95
BP-3. Nicad pack +AC
adapterl cha rger 19.95
MP-J. Probe k.il 2.95

AUDIO SCALER ACCESSORIES COUNTER PREAMP

14.95

For high resolution audio measurements, mulliplies
UP in frequency.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0.01 Hz reso lution!

$29.95 Kil 539.95 Wired

Telescopic whip antenna - BNC plug. . . S 7.95
High impedance probe, lightloading 15.95
Low pass probe, for audio measuremeets . 15.95
Direct probe. genera l purpose usage . 12.95
Tilt bail, for CT 70. 90. MINI-I OO . 3.95
Co lor burst calibration unit, calibrates counter

against ector TV~ ~gn al. .

For me...~ur i nl: extremdy weak sil:f\als from 10 TO 1,CXX)
MH:. Smail size. po wered by pluf(transformer-included

• Flat 25 db gain
• BNC Connectors
• Gre at for sniffing RF with pick-up loop

$34 95 Kit $44 95 W ired

HlITlSfllj nlaunonlas ~ ~
BOX 4072 • ROCHESTER NY 14610 .-62

PH ONE OR DERS
CA L L 716-586-3950

T E R~ S Soll,f"ell " n g~ o'onleed n om,n e fa, 10 doy~ ,. nol pleo•• d.
--- '....rn ,n o"g'nol fo,m '0' ,. ,....d. Add 5% fo, ,h,pp,ng ­

n, ..'Onee 10 0 mo .. mum 0'$ 10 Dve".o, odd 15% COD odd
$2 O,de" unde' $ 10 odd $ 1 50 NY,.I,d. ..... o dd 7% to..

,~ Reader Service- see page 274 73 Mag azine • Octo ber, 1980 259



SAVE! SAVE! SAVE!

FREE FLYER: This ad is only the tip ottne ic eberg;
our catalog te ll s the rest of the sto ry. Add 41
ce nts in stamps for t s t c lass delivery . Outs ide
USA, inc lude 52 to cover po stage (refundable
w ith order). Thank you for your business!

TERMS: eal res add tax. Allow 5% for shipping; excess
retuoceo. Orders under $15 add $1 handling. VISA~/

Mastercard~ orders ($25 min) call our 24 hour order
desk at (415) 562-(1636_CODOK with s tree t address lor
UPS. PLEASE NOTE: TELEPHONE ORDERS AND COOS
ARENOTALLOWED ONSPECIALS L1STEO ABOVE. Sale
prices good through cover month of magazine; other
prices subject to change without notice.

fre'lyer

Low e st price ever on one of our most
popular item s. Expand s memory in TRS -80 *
-I and -II, as well as m a c hines made b y Ap­
pi e, Exidy, H eath HB9, newer P ETs , etc.
Low power, sp e ed (4 M Hz). Add $3 for d ip
shu n ts p lu s TRS-80* con ver s ion instruc­
ti ons. limited q uanti ty - first come, first
se rved. 'TR 5-8Q IS a trademark a l lhe Tandy Cor por a lion

16K DYNAMIC RAMS

VtJ to""'\l\l\ct\
N£ to"" - 8/$39!!

MA1003 'CLOCK
MODULE - $14.95

Our very best c lock module operat es from 12V
DC and includes an internal t imebase acc urate to
0.01%, making it ideal for mobile applicat ions in
your car, van, or boat. Blue-green ttourescent
readouts don't wash out during the day, and look
great at night. Easy to build ; just hoo k up power,
add two time-setting sw it ches, and you 've got one
of th e bes t clock mod ules on the road. W ith ap­
pl ication note that shows you how to get the mos t
out 0 1 yo ur MA 1003.

Also ava ilable : c lock/case combination .
Fo r $19 .95, we' ll inc lude a match ing case,
with mount ing hardware an d optical filte r,
a lo ng wi th t h e MA1003.

O\J' .H8 MEMORY

G'-Or;,(¢ 32K for $549!
Limited quantity : 3 2K of s ta t ic m em o ry in

k it (not u n ki t ) form . In c lud e s all parts , sock­
e ts fo r all ICs, documentat ion , m ounting
b racket, etc . W it h sold e r-m asked, double­
s id e d, f u ll y le ge nd ed board for easy assern­
b ly .1f you o w n an HB, th is is you r c h ance to
ob ta in to p -notch m emory - w ithou t pay­
in g to p -n o tc h p r ic e s .

2.10
1.87
1.57
2.20
2.18
2.20
2.18
3.75
3.75
2.08
2.05
1.95
3.50
3.05
1.87
1.70
2.50
2.50
2.50
1.95
2.02
0 .69
2.91
2.02
0.68
0.88
0.88
0.88
0.69
0.88
0.88
0.88
0.88
2.10
2.10
2.10
2.10

7/$1.00
5/$1.00
5/$1.00
1/S0.75
5/51.00
5/$1.00
31$1.00
21$1.00
5/$1.00
5/$1.00
6/$1.00
61$1.00
3/$1.00
6/$1.00
3/$1.00
1/S0.50
1/$0.75
1/S0.75
3/S2.00
4/$1.00
1/$0.50
3/$1.00
21$1.00
3/$2.00

74l S154
74l S155
74l S157
74l S160
74l S161
74lS162
74l S163
74l S168
74lS169
74lS173
74lS174
74l S175
74l S181
74l S192
74l S195
74lS221
74lS240
74l S241
74l S244
74lS257
74lS258
74lS266
74l S273
74lS283
74l S365
74l S366
74l S367
74lS368
74lS386
80l S95
80lS96
80lS97
80l S98
81l S95
81l S96
81l S97
81l S98

$0.34
0.34
0.34
0.38
0.44
0.34
0.34
0.40
0.34
2.20
0.40
0.34
0.40
0.40
0.48
0.42
0.34
0.46
0.60
OA8
0.48
1.56
1.68
1.68
0.54
0.82
0.50
0.58
0.62
1.70
0.87
0.87
1.50
0.69
1.87
1.87
1.66

74LS TTL

50/$4.95
50/$4.95
50/$4.95

NPN TO·18 unmarked
PNP TQ..18un marked
PNP plastic house "
N PN TO·3 house #
NPN TO-105 house "
PNP TO·105 house It
JOV/350 mW TO·92
TO-18 plastic N·JFET gen purp
NPN plasti c house 1#
PNP TO·l 06
NPN TO·l 06
PNP TO·92 JOV
NPN TO·92 darlington
NPN
RF N-JFET
PNP TO·202 1A max
NPN TD-220 4AJ55V
PNP TO·22O4AJ55V
PNP TO-220 10A/60V
NPN gen purp
Phototr anststor
Dual N·JFET TO-18 aim 2N4416
Dual N-JFET 10 noise audio
Gen purp dual gate MOSFET
house"

74lS00
74l S01
74lS02
74l S04
74lS05
74lS08
74lS10
74l S1 t
74l S12
74lS14
74lS1S
74l S20
74lS21
74l S22
74l S26
74l S27
74lS30
74l S32
74l S33
74l S37
74lS38
74lS42
74l S47
74lS48
74lS74
74l S75
74l S76
74lS86
74l $ 109
74lS123
74l S125
74lS126
74l S132
74l S136
74l S138
74l S139
74l S1S1

20 pin: 401$4.95
24 pin : 30/$4.95
28 pin: 30/$4.95
40 pin: 20/$4.95

* ** ****** * ******

14 pi n:
16 pin :
18 pin:

Now that you 've got the ICs, get
so me sock ets at a fantast ic pr ic e!

MORE TRANSISTORS
AND FETS

2N2221
2N2222
2N2907A
2N3055
2N3904
2N3906
2N4124
2N4304
2N4400
2N4917
2N4946
2N5227
2N5306
2N5449
2N5484
04101
D44C4
D45C4
D45HB
MPS3694
FPT100
FET-2
FET-3
FET-6

** ** * * * * * * * * * * * * *
SOLDERTAIL

SOCKET SPECIAL

21$2
21$2
21$2
21$2
21$2
21$2

21152
211$2

61$2
21/$2
8/$2

21/$2
21/$2
10/$2
12/$2
181$2

61$2
61$2
4/$2
8/$2
8/52
6/$2
41$2
41$2
41$2
61$2
41$2

SO/52

100/$8.95
1001$7.95
1001$8.95

TTL

Here is a chance to stock up yo ur lab at unprecenden ted pri ces . .. we'vegot to ITK)ve these out to ma ke room for our ever­
expand in g CompuPro " " divi s ion . Limited quantities - first come, f i rs t served. So rry , at th ese lo w pri ces we cannot inc lude spec
sheets or accept CO D/ te lephone orders . Part n u mbe rs mu st include the specia l -S suffix o r you will be charged our regu lar
pr ices . Pa rt s may be house numbered or have d ua l mark ing s . Th is is you r chance to save!

Improv ed 301 op amp 10/$2
Micropower op amp 6/$2
RFIIF amp 61S2
Voltage regulator 61$2
Compensated op amp 15/$2
Dual 741 101$2
Dual 741 12/$2
Dual t rack 15V reg w/data 2/$2

CM O S

L1NEARS

Dual 4 input NAND 12/$2
14 stage counter 4/$2
Triple 3 input NAN D ; 121$2
Quad R·S latch 4/$2
Phase locked loop 21$2
Quad 2 input OR 12JS2
Quad 2 in NAN D Schm itt trig 41$2
Quad EX-DR 41$2
BCD up/down coun ter 2/$2

Quad 2 input DC
Triple 3 input NAND
4 to 16 li ne decoder/demux
Quad 2 input NAND OC
Gray to decimal decoder
And-or-invert
JK M·S fl ip f lop
4 bit binary coun ter
5 bit shi ft register
Retriggeraole one-shot
8 channel mux
Dual 214 demux
4 to 16 line decoderldemux DC
svncnro 4 bit binary counter
svncnro 4 bit binary counter
8 bit shill regi ster
Up/down decade counter
Up/down binary co unter
t bit bidirecti onal shift reg
4 bi t parallel shift register
8 bi t shiN register

·6V regula tor
·8V regulator
-12V regulator
-15V regulator
-18V regula tor
·24V regul ator

TO -220 NEGATIVE
VOLTAGE

REGULATORS

7403-5
741G-S
7413-S
7438-S
7444-5
745G-S
74720S
7493-5
749&-S
741220S
741510S
74155-5
74159-5
741610S
74163-5
74164-5
7419G-5
74192-5
74194-5
74195-5
74198-5

• General purpo se silicon signal diodes
• GT5306 NPN darli ngton, min gain

17000, 25V 200 mAoT092 package
• NPN transistor sim ilar 2N3904
• PNP transistor simi lar 2N3906
• 4N28-S ccto-cccoter 6 pin minid ip.

MCT·21ll-1 pinout 5/$2
• SN76477·S com plex sound generator 1/$2.50
• coto-tsctatc r Grab Bag - 50 mixed oct o­

isolators from a majo r rnanutacturer. Un­
mark ed 6 and 8 lead minidip s include sing le
and dual types with dio de. transistor, and darl­
ington outputs. Test them you rself and save!
Not recommended lor begin ners. 501$4

OTHER
SEMICONDUCTORS

(package type : H = T099. M =minidip. 0 =c.p. TK = T066)



~~
Vacuum Vise

V .cu um·l>aMd l ight-.du . V
...... fo , .......11 cOm<>onenU
arv:l .....-nb l;... A9S con ­
.."'c'ion. 1)lj" jaws. 114"
1. ....I.C~n b. P...man.~ ,1y

In" . lIed.

VV-1 $3 .49

F ULL 8·BIT
LATCHED OUTPUT
19· KEY KEYBOAR D

TRS -16K $ 49.95
JE610 ASCII

Encoded Keyboard Kit

\-\

TRS-SO
16K Conversion Kit

The J E6 10 ASCII Keyb o.rd Kit can be interfaced into
mos t any c omp~ te r system, The kit comes comp lele
with an industria l grade keyb oard sw itch assemb ly
(62·keyoj, IC's, sockets, con necto r, e lec tronic compo·
nenu and a doublo' l ided printed wiring board . The
keyb oa rd os.ernbly requ ir" +5V @ 1S0mA and - 12V
@ lOrn A for op era tio n. Feetures: 60 keys genera.e t he
126 c ha r oc te , s, upper a no lo w . r cue ASC II set.
Fully buffe, ed. Two ~ ... ,· de fine key . p,ovid ed for
cull<ll11 alJp lic:at ions. Caps loc k fo r upper·case-oniy
alp ha cha rlCter•. Utilize. I 2376 !40 1lin) encod er
react'Dnly memo' y enc . OutP~IS dire<:tly com pat ible
with TIL/DTL Or MOS logic " ,ayo. Ea.y Inlerfaci ng
w ith a 16·p i" dip 0' I S-pin edge con nector.

JE610 (C. ..","" . , •• ) $79.95
Desk-To p Enclosure for

J E610 ASCI I Encod ed Keybo ard Ki t
Compact dnk'IOo . nolo......: Co loo·coord i.... ted de­
sig"" r's cu e with lighl un alum inum PIIn"s and mo lded
end pioe..... in moch . br""", . lnolud..moun'in9 h~rdw~te.

Size : 3~"H a ' 4~ 'W " 8""0.

DTE ·AK • • , . , . ...• •• , , $49.95
SPECIAL : JE6 10 /D T E·AK PURCHASe D TOGETHER

(Value $ 129.9 0 ) ••• , , •••••••• , •. 5 124.95

~ t.l National Semiconductor

~~1;' RAM SALE
MM529OJ-2{MK4116/ U? D4161 . , • $6.95 each
16 K DYNAMIC FlAM l150NSI
(6 EACH $<l9.951 1100 EACH $550,OOlloll

MM5298J-3A . "" •• • • . .. . $3.25 each
SK DYNAMIC AAM(LOW HALF OF MMS290J I :2QONS
(6 EACH S23.951 1100 EACH $250.00110 11

MM2 114·3 • •. ... .• •• •. . •• $5.95 each
4K STATIC RAM (300 NSI
IS EACH 543.951 (100 EACH S4SO.00 llod

MM2114L·3 . ", ., ••• • . . . • $6.25 each
4K STATIC RAM (LOW POWER 300NSI
18 EACH $44.951 (100 EACH S475.00 Ilotl

e " Pllnd your 4 K TR S·BO$y$1. m to 16K .
Kit eom.s ""mp let. wilts:
~ 8 each MMS290-2 (UPD4161 116K Dyn~mie Ram, l

lSONS
~ DOCll menta tio n for ""nversion

JE600
Hexadecimal Encoder Ki t

f '-.\L!)

t9 11'5••'D.95,.

PRICE

- - -

$29 .95
$32 .95
$34.95

.....
Width

8.00"
10.65"
14.00 "

a ~~h pre::i\~ ~:clrimb~~W~
l inish.

Sliding reir/b ottom panel for
sefYice . and comp onent ie:·
ceuib ~ltY .

l op ' bo tt om pi lSels.OBO t hk
ailim. Alodine typ e 1200
l illish (gold t int color) l or
bu t. plint i dhesion after
mod lflCllt lo n.
Vented top i nd bottom
Plnels fOI to olin g efficiency .

~~Y:it:n~~I:~~::OYid es

JE300 $39.95

'" ~ ;:7--..::.v. ~
• Dual ... n<on~con"o l ow;,ch for indoor!

OU1 do" , or duol m"n ;'o,; ng~e" t.n.io n

UO10 500 i . e'
~ Cont inu ou . l.ED .S" ht . d i<play
• Ran9'" ·40'F to 199"1' f ·40°C to l 00 · C
• Accu rac", ± l " nom inal
oColibra.. fo' Fohronh. it! CeI. iu. ' u d ing
• Sim. walnut ca...~AC "",oil adap1e' inc!.
. Siu : 3 \,\"H a 6·5/S" W a 1·3fS" D

_.
110' ~, ... lUg". TCl:!4Xl ...- •' 10111'01)

_. ... ,.
"" 1(l2.vll ... '",,~ ll1NXl -, ,.
2111(1111l ~. S.... ,.
2112 ~. ...~ ••
211' '«I<U ...,- ••
ZI T~l '«I~U

S/.oOoc.5:hs ..... _ ••
2114·J '«IU~ -- ._.
21l~L-3 '«IU~

so.cDh< __ .-.
"" "'" ... ••
S2!1lmOT -,....- ••... 'W - '"....... " ~li poo ••jM<<Om
MMS290-2 ,. o,.n;c ' Sp" I5QNS ••[UOCf l'fM KU16l
~- " - ".".t ....., lC2U~ - ..."n 10a'Xl ...-- '"I- "'~

"""" ,m ".... ~.

_ n,.... ~. ,- ••Z116 ,•. !F'llOllt( lnlell "_.
11IS2516 ,,,- !~1lOV (21161 IUo;

'~ sioQe .5't_14fliI'n."" -- !:PAOIi ••,... .. ! I"lCW 10.95
21161 ,1 ,&<•• ,~~ ••"lIIQ",.,. 3 _ . _ 5'1. • 5'1.• IN-= - oROM 1' .95
mt·IC1t ll)lC24 1"Sl;"'!lIpoW ...
mo·l(1i3ZI~ D;iooCIlipaIaI ,.
"'" "" -~ ••
*2$11S - - 19.95
8151ZJ(SU O)Wf1 1,_ ,.
1l,t6 sre m 0\>00 Cofodo< ••
14131 ~ m o".., CaIie"'" ,.
1.$211 ,•. ~<

._.
DIGITAL

THERMOMETER KIT

-MICR0Pl10CESSOR lIA"U ~LS---

1Il ·1to U"" Ill""''' S7.5O
M·CC P1 ~Cl2 U"" II, ,,,,.. 7.50
l,I·26SC1 l!I<'_ 5.Q~

251)12140)
251~1 ).",-

,.

Provide. 3 basic
wa".fo rm" . ,ne.
tr iangl. and o~~ ere

w"" •. Freq. ri ng.
from 1 H.tol 00 K
H• . O~ tput ampH.
lud e from 0 volt,
to 0\1" 6 voll'
(pea k 10 peak).
Use• • 12V supply
Dr a . 6V , plit IUp'
ply. Includn ChiP.
P.C. Board, com ·
ponen ts & in'truc·
t;o n•.

r"'· h 'I f'1i,.' j!1 h~'

, A<•' .--. .
L.-

CONSTR UCTION:
The " DI E" Bl.iink Oe~ Top Electr onic Endosurn u e designed 10 bleoo and comple ment
to daV's moder n computer e-quipment ind tin be used in both indus tr ial and home. T he
end pieces are precision molde1lwith an intltl flal slot (all aroundl to ac cept both top and
bottom lIallels. The panels lie t hen l , st enl!'dto It,'' t h ick.ubs i flsi d ~ the end mecesto
provide max imum rigidity 10 t he enclowre. For ease of equip ment Sl'fvicing, t he rear'
bottom pinel slides ba~ k on slolle d u ach wh ile sbe re$l of tile enclosure remairt$ in·
tact. Different panel widt hs may be used while maiflUliflin~ , com mon profile out line.
The molded end pieces ca n also be painte d to match any panel co lor sche me.

- - - I OtilIAII III DA SUPI'ORT Oli~ICIS---

&l6OA cPU S Tss
3212 6·a'l lnpot/Oultl1ll 3 25
8214 Pt<IritJlnlc",...t Coolral S.\llI
8216 8Hlir<<tIOtl"1Ius 0._ ).It
! 22l CIoc>. Genet.lCfiO"''' 3.ts
3226 S.. 0. .., 3.l 9
1122.1 S!' CO,11ral<.. JIIus0.-.... • ts
6<:l! s" ConI_ 5 ts
11251 PtO\l . Comm. tlO (Il5ART) l .ts
32!>3 Prog. _ r.... l~ts

1!255 ~.,..".,.,.I"' (PP1) til!>
11251 ProgW ~CIIroof IU 5
6259 Pto;. I,*""", Co_ 1-I.'l5
--- " IlII.WOI SUf'l'O~r D",CU---
MC6800 lIPU " U S
lIC6l1l'12CP ItPUwmCloct .-.l""" 19.95
"'C66"100l1'1 12l!XIISbOicRn ~,'l$

MC6821 ~,_, """I \lC66<O) 1.<19
IfCal2ll "",",,-.-...r&._ 10.95
loICl.>iI3I:U l ol201US, RQM(_1I 101.95

~ """"""'" eo-. ""- ""VI;SlI52 ~_o.:.,... 6.95
~ HOO:Jli$ 309t11 "'lXllw 10.95
1l!CS8ti:1 l4OOlIl:O _ 12.95
ilfC6B8OA CkaI: J._ hi. T_ (:W(:lJT26) 2.25
-1IIC~~SCR.L/dlOlIlS_

ma:rax:l 1;1'\1 S11.95
ZO{71(I-l1 CS'\I lS.95
Cl>"1!102 O'U " ts
265D llIPIJ 1lI.95
~2 CPU n .95
SOJ5N1> a-&cWl'U• •~. ROW. ''''''''' '115
I'5Oa!i CPU ' lIS
TIf:Sw.xLl 'S ·!lCWPU

Function
Generator Kit

- - - - - SI'lFI ~~IT"'IS-----
Mt.15DI lliJr; 2!iIl<~ S ~

1IIlI.';:I3H o.Y 50 !IIllytIaIrIe ~

Mlo'!:o:l6H o...-UlDM Slaloc !oil
1I1ll51at DI<ii II<1Irt """-"'- !oil
\lM5ll'9< 5DIl.'512Bil Orw'o< 19
25O'I100lAJllIZ'~ US
1518 Hu.32 lie StaIo< 4.ts= DooiI':llIlrt5:* 2.ts
<52' 512 Bit Dyn~mic .tII
2!i25 1!1:!< f¥IonWc ' .!15
Z5Z7 DooiI 2!i6 Ilol~ u s
Z5Z8 01llil2!iOSUtc ~ .OO

252'J 0 ,.,2<OSC_ <OIl
2532 QlIIf to B~ SIlIlic 2,11'5
33<, Fill> 6 ts
74LS67lJ <~. 1\t1l'Sl" F;~ (T_ I ! <~

MICROPROCESSOR COMPONENTS

JE2206B .. ..$19.95

••

------v~~rs------
~·Y_S-1013 31)(!I-'LI(I

'1< \ T~ --;....=E"<"":~;:-.;:'-t--;:-;:;~--;;:;-;=c-
.-r i .'. _0",T",E",-8;.,--t-e,;;:;:~+-~~

L"· -[ -;O",To-E- '~' -t-~C,,-t~~L_ ._ _ r:~' ; OTE-14

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

U
Ut I- e " OI\l .300 nt. corn .... CoO,n ­

octe Oi... II"
~ u... MM5314 cloc k eniD
~ Sw ilcl>eo fo r hour o. minu,,,,

In d hold modft
~ H., "IV " i__" 10 20 It
~ S; ull!'" "","Inul c.o..
~ 115 VAC ope'"I ;On
~ 12 or 0!4h•. _ralion
- Incl. "II comOO"""". c.o"" &

w.1I tra n. former
- SO..: 61'·· . 3-118" a tiC

JE701

Mete r cons ists of a sensor cell attached to
a com pact (3" x 3 '1.." x 3 " ) metering unit.
Can be ha nd-held o r placed d irectly on
surface fo r measuri ng. Can be used re­
mot ely, while connected to a meter hou s­
ing by a 4·1001 ex tens ion co rd. Two
models available - one for long wave
and one for sho rt wave ult raviolet . Read­
ings are in mic rowatts per square cent i­
meter. Weight : 1 lb.
Completely assembled (includes sensor
cell, redu ct ion scree n, ext ension co rd.
co nt rast filter and cert ificat ion repo rt.)

J-221 LONG WAVE
(300nm-400nm) _ $242.00
J -225 SHORT WAVE
(200nm-280nml $260.00

EPROM Erasing Lamp

• Four .630"111. ~nG Iwo .))O"nt.
commOn I nOol Oi.o layO

• UO.. MM!>314 clOck cn lo
~ Swilc ne. ro. nou'o . mlnul " ~n<l no1d l u" ctlono
- Hou" enll y " Iew~ole to XIfeel
- Sim..,l~ted w~ln"'I uoe
- nSVAC ~Iril ion

- 12 Or'" no.." ope,"tl on
~ Incl..,de. ~ II component•. ca.. ~ no wi ll Ir~nUo.mer

- Si' . , 6"' . ) 'Io. I"

TWO MODELS:
LONG WAV E

AND
SHOAT WAV E

UVS-11E $79.50

6-Dig it Clock Kit $19.95

Regulated Power Supply
Use s LM30 9 K. Heat sink. ", _ -.. ".-::-

pr ovided. PC b oa rd cc n- ~.!i"-',snucnon. Pro vid es a so lid -
1 am p @ 5 volts. Can supp ly up ,. . .~
t o . 5V , . 9V and . 12 V w it h
JE205 Adapte r . Includ escomp o · "
n~nts. h~~dwa~~ an~}nstruction ,.
Sl ze : 3 % x 5 x2 H ....

JE200 $14.95 .

Jumbo6·Digil Clock Kit

JE747 $29.95

BLAK-RAY Ultraviolet
Intensity Meter

• Erases 2708, 2716, n 02A, 52030 , 52 040, etc.
• Euses up to 4 chips withi n 20 minutes
• Maint ains con sta nt expos ure d ista nce of one inch
• S pecia l co nd uct ive f oam line r elim inates st a t ic

bu ild ·up
• Built-In safety lo c k to p reve nt UV expo sure
• Compac t - o nlv 7·5/8 " x 2· 7/8" x 2 "
• Complete w ith ho ld ing tr ay for 4 ch ip s

ADA PTER BOA RD
- Adapts to JE200 ­
±5V . ±9V and ±12V

DC/ DC con verter with +5 V inpu t . To riod a l hi­
speed switching XMF R . S ho rt ci rcui t pr otection.
PC board con struction. P iggy·b ack to JE 2 00
board . S ize: 3'h" x 2" x 9/16 " H

JE205 $12.95

5 10.00 Min. o.d..r - U.S. F"ndl Only $pee Shlltl _ 0!54!
Cal if. R... idenu Add 6% SOlin Tea 198 1 C~ ta lOfl Av~i lab l.. - Send 4 1 ~ 1l~mp

POslage_Add 5%olu. S1In.... . no. (jl dl s;' fOd )

I!!I!!!!!!!~~
Desk-Top Enclosure for

JE600 Hexadecimal Keyboard Kit
Comp~ct d. sk·tDP e" clo....re: Cdlo r-coo rdin aled de­
signe,' s case with light t~n aluminum p~nel o ~ nd mo lded
end pie cel in moch~b ,own . IncluOes mou nt ing ha<dw~. e.

Size : 3%" H • 8%" W . 8~"D .

DT E-HK ,. " , . , $44 .95
SPECIAL: JE 600/ DTE·HK PURCHASE D TOGETHER
(Va lue $ 10 4 .9 0) . . . • . • • $ 99 .95
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ASSOCIATED RADIO
913-381-5900
8012 CONSER BOX 4 3 27
OVERLAND P AR K , K ANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRACE - BUV - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913-381 -5900 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

*ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.



Logic Probes a nd
Digita l Pulse r

PROUDLY PRESENTS
the GLOBAL

SPECIALTIES~ .....;;..;;,~;";"",;".,;;;,,,;,,;;,.~_
CORPORATION

lOGIC PROBES
Our log ic pr obes are t he ultimate to ols for d igit al de sign a nd
te sting . These hand-h eld untts pro vide an Instant overv iew of
circun co ndit ions. Sim ple to usc; just ullp power leads to circu it's
power supply, se t tog tc ra m lty switch to TT1./I}T L or CMOS /
LiT'L, Touch proll e t o test no de . Trace logi c levels a nd pu lses
through digi tal circuits. E ven st re tch and la t ch for easy Dul se
detection. In st a nt re conntuon or high, low or inva lid levels , open
clrc ullS and "",les . Simlllc, dual-le ve l det ector L E Ds t ell 1t
q utcktv, cor rectly. III (Lol\ ic " 1"); LO (Logto "0") . A lso in­
co r porates blfnkf ng pulse detector. e.a.. H I and LO I.EDs bllnk
0 11 or orr, track ing " 1" or " 0" states at square w ave freq uencies UP
to 1.5 M Hz. t'utse LE D bunks d urfng pulse transit ion . C llOlee of
t hr ee morleia to mec t matvruuat rcqurrcmcuts: bu dget , pr ojec t
a nd spe ed of log ic circui ts .

Ma del LP_1 Logic P robe-Hand-held log ic pro\)e provides In­
s ta n t reading of log ic levels for TTL, DTL. HTL or C.MOS.
Input Impedance , Wll.OOO O hms. Min. Detectable Pulse: 50 ns .
Ma ~. In pu t Signal (F req uen cy) , 10 :\l lIz. P u lse Detector (LEO) :
High spce lt t r utn or sin gle event. Pu lse Memory : Pulse or lev el
l ra ns ls (!" !l dClected nrnl stored . Ne t Each . . 550.00
Model LP - 2 Logie Probe- E conom y vcr slon of !\l odel L l' -l.
Sater u.an a vonmeter. xrorc uccurntc than a score. In pu t
I m ped ance' ;mO ,()O() Ohms. Min . Detectable Pu lse ' ;1Il1l us . Mall .
In pu t S ignal (Freq uency) : 1.5 MH z. P u lse Detector (LED) :
H lgh -Spee rl train or single eve nt . Pulse Memory : no ne.
Xet Each. . . . 528.00

H ig h spe ed logic probe . C aptures pulses as sho rt as 10 na. Input
Im pe dance : 500 ,000 O hms. Minimum o.tect a b le Pul",, : 6 na .
Ma " m um In pu t S ig nal (F req u ency) : 60 !'>l H z. Pull8 Detect or
(LE D) , H igh speed tratn or single event. P u l"" Me m o ry , Purse o r
le vel transition de tec te d and s t ore d.
Model LP-J Logic P ro be - N et E ach. ..577.00

DIGITAL PULSER

T he ultimat e In speed and eas e of operatton. Sim ply connect ell ))
leads to positive a nd nerrauve power, t hen t oucu D 1'- I 's p rob e to u
cir cui t node; autom atic pol a rit y sensor detects circuit's h ig h or low
cc netuon , Depress t he pu snbu t.t on and tr ! ~ lI:cr an o pp osi te po la rity
pulse Into t he circu it. .FaRt troubtcsnooune Includ es Inj ecting
sig nals a t key poin ts tn TTL. DTL, C:'>IUS or o the r nouutar
ctrcut t s. Test wit h s ingle nurse or 100 pul ses per sec on d vi a ouut-tu
d uut co ntro l nusn-uut ron: bu t t on sel ect s s ingle shot or contin uo us
modes. LED lndtcatur monitor s operati ng modes by {lash ing once
for si ngle pulse ur continuo us ly for a pulse tr um. C om plete ly
automatic. prooc-st-c Inu / til'ld PUISl' gene rat or for liny fa m ily of
di g ital circu its. Ou t pu t : "ret-staro. Po larity , Pulse-se nsi ng auto­
polarity. Sync a nd Source : 100 mA . Pulse T ra in , 100 pps. LED
In d ica t o r : Flashes tor stnzt e nurse : stays lit tor pu lse train.
Madel DP~1 Oigital Pu l r -Net E ach. . $83.00

LOGIC PROBE KIT

C om pact log ic pr ob e checks IC's: CMOS, TTL, H T L, D TL an d
m ore , Un ique cir cui try combines function s of leve l de tector. p u lse
d etector and pulse s tr etcher , makes one-shot , tow -r eo -rate. Darr ow
pulses (ne a rl y Im possible t o sec, ev en wit h a fast scop e) ca snv
de tec table and vis ible . " H I" LED Ind ica tes loglu " 1"; "La"
LED ind ica tes tog tc "0". All pulse transntnns . po stttv e a nd
nega tive, as narrow as 300 nscc., a re stre tc hed t o 1/ 10 secon d
a nd dIsp layed on t he P UL SE LBD. HIgh Input Impedance
vi rtua lly e lim in a te s loading ; Impedance Is con st a nt t or all st at es .
Over-vo lt age a nd rever se- pola r it y proteet lo n st andard . Inpu t
Impedance: 300 K Oh m s. Thre .hold.: Log ic "I" (l IT LED) , 70 '/0
vee : log ic "0" (L O LED), 30 '/0 vee. Min. DeteCblble Pul.e
Width: 300 usee. Ma~. In pu t Signa l F re q uen cy , 1.5 MHz. Pul.e
Detector (PULSE LEO ) ' HI speed pulse train or single events ( +
or - transiti on s) activate 1/10 second pulse stre t cher. Ma~.

Input Vo tt age : "*"50 V con tinuous ; 120 VAC for less t han 15
seconds. Power Require d: 5 Volt v e e . 30 rnA ; 15 Volt VCl"'. 40 rnA;
25 vou max.: po wer lead rever sal p ro tec ted. Operating Tempera .
t u re : 0° to 50° C . Size , 5.8~ I. x I" w. x o.r d. Weight' 3 oz.
C omple te with 36" newer le ads with color- co ded , In sulated clips.
Laglc Pr obe Ki t -Net E ach .... , .. .... .... . . • .... .. . 52 1.95

,,300 2789A MILBURN AVE, BALDWIN, N.Y. 11510
516-378-4555

Add 6% shipp ing. Add $1.00 f or orders u nd er $ 10. 0 0. Out o f U,S. A. ad d 15% sh ipping and certified check or money ord e r in U.S . f u nd s.
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$299.99
$349.99
$400.00

$149.99
$169.99
$189.99

$15.00
59.99
89.00

~~ TOLL FREE # (800) 528·0180C!J "• (for orders only)

electroruc~ .... 48

1900 MHz to 2500 MHz DOWN CONVERTER
Thi s receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use . The local oscillator is
voltag e controlled (i.e.) making the i-f range approximately 54 to 88 me (Channels 2 to 7).

PC BOARD WIT H CHIP CAPACITORS 13 $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY $79.99
PC BOARD ASSEMBLED AND TESTED $120.00
PC BOARD FOR 3.7 TO 4.2 GC SATELLITE CONVERTERWITH DATA $100.00
PC BOARD FOR I-F AMPLIFIER WITH DATA 40.00
PC BOARD FOR DEMODWITH DATA· · · · · · · 55.00
POWER SUPPLY KIT $44.99
POWER SUPPLY ASSEMBLED AND TESTED. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 .99
YAGI ANTEN NA 4 ' LONG APPROX. 20TO 23dB GAIN $59.99
YAGI ANTENNA 4 ' WITH TYPE (N, BNC, SMA Connect or) $64.99
2300 MHz DOWN CONVERTER

Includes conve rter mounted in antenna, power supp ly, antenna, 75 ' and 3 ' RG59 cable wi th connectors,
75 to 300 ohm adapter, Plus 90 DAY WARRANTY .

OPTION #1 MRF902 in fron t end. (7 dB noise figure) .
OPTION #2 2N6603 in front end. (5 dB noise figure) .
2300 MHz DOWN CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input F co nn. Out put. .
7 dB Noise Figure 23 dB gain in box with N conn. Inpu t F conn. Output. .
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output .

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATE LY .
2 FOOT DISH WITH FEED AND MOUNT .
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 .

$2.00
$2.00
$25.00 with data

MBD101
.001 chip caps
PC Board only

$5.00

$12.002N6603

Shipping and Handling Cost:
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add
$7.50.
Replacement Parts: MRF901

' INTROOUCING THE HOWARD/COLEMAN
TVRO CIRCUIT BOARDS

(Satellite Receiver Boards)
DUAL CONVERSION BOARD $25.00
Thi s board provides conversion f rom the 3.7-4 .2 band ftr sttc 900 MHz where gain and
bandpass filtering are provided and, second. to 70 MHz. The board con ta ins both local
oscillators. one fixed and the other variab le, and the second mixer. Construc tion is
greatly simplili ed by the use of Hybrid IC ampli fiers lor the gain stages. Bare boar ds
cos t S25 and lt ts esuma tec tnat paris for construc tion will cost 5270. (Note: The tw o
Avant ek VTO's account for S225 of this cos t.)

47 pF CHIP CAPACITORS. 6.00
For use with dual co nversion boa rd. Cons ists of 6-47 pF.

70 M Hz IF BOARD 25.00
This circu it provides abo ut 43 dB gain with 50 ohm input and output im pedance. It is
designed to drive the HOWARD/COLEMAN TYRO Demodulator. The on-ooaro band
pass filter can be tu ned for bandwidths between 20 and 35 MHz with a passba nd ripple
of less tha n 'I> dB. Hybr id IGs are used lor the gain stages. Bare beards cost $25. It is
estimated that part s lor const ruct ion will cost less than $40.

.01 pF CHIP CAPACITORS. _ 7.00
For use with 70 MHz IF Board. Cons ists Of 7~.0 1 pF.

DEMODULATOR BOARO..__ __ __.__.__ 40.00
This ci rcuit takes the 70 MHz center frequency satelli te TV signals in the 10 10 2(K)
mill ivolt range, detects them using a phase loc ked loop , deemphasizes and fil le rs the
resu lt and amplifies the resu lt to produce sta ndard NTSC video. Other outputs include
the aud io subc arrier , a DC voltag e proportional to the strength o f t he 70 MHz signal, and
AFC voltage centered at about 2 volts DC. The bare board cos t $40 and total part s cos t
less than $30.

SINGLE AUDIO _ , 5.00
This circ uit recovers the aud io sig nals from the 6.8 MHz frequency. The Mille r 9051 coils
are tuned 10 pass the 6.8 MHz eucce rner and the Miller 9052 coil tunes l or recovery of
the audio.

DUAL AU010 _....•__ __ __...•..•..•.••.•.25.00
Dup lica te o f the single audio but also covers the 6.2 range .

DC CONTROL _ 15.00
This ci rcu it co nt ro ls the VTO's, AFC and the S Meter.

TOTAL COSTS
Using tne HOWARD/COLEMAN boar ds and the recommended part s. it is easil y possi­
ble to buil d the complete recelver (excluding LNA) for less tha n $600. Cons tru c tion lime
is a few evenings and the tune up is minima l.

(602) 242-3037
(602) 242-8916

2111 W, Camelback
Phoenix, Arizona 85015

We no longer accept Bank Cards.
PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE . WE CHARGE 15% FOR RESTOCKING ON ANY OROER.
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY .
AL L ORDERS SENT FIRST CLASS OR UPS.
AL L PARTS PRIME AND GUARANTEED.
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $1.50 FOR COD CHARGE.
PLEASE INCLUDE $1.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES .

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EQUIPMENT, COMPONENTS ETC.
WE ALSO SWAP OR TRADE .
FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10
Pages.
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TOLL FREE # (800) 528·0180
(for orders only)

Polarad:
2038I2436/1l02A

Calibrated Display with an SSB Anal ysis Module and a 10 to
40 me Single Tone Synthesizer 1500.00

ATLAS CRYSTA L FIL TERS FO R ATLAS HAM GEA R
5.52-2.7/8
5.595-2.7/81U
5 .595-.5OOI4ICW
5.595-2.7LSB YOUR CHO ICE $24.95
5.595-2.7USB
5.645-2.7/8
9.0USBlGW

CRYSTAL FIL TERS: TYC0 001·19880 same as 2194F
10.7 MHz Narrow Band Crystal Fil te r
3 dB bandwidth 15 kHz m in . 20 dB band width 60 kHz mi n. 40 dB bandw id th 150

kHz min.
Ultimate 50 dB: Inserti on loss 1.0dB max. Ripple 1.0 d B max. Ct. 0 + 1- 5 p! 3600

ohms. $5.95

MURATA CERA MIC FILTERS
Mode ls: SFO-455D 455 kHz $3.00

SFB·4550 455 kHz 2.00
CFM -455E 455 kHz 7.95
SFE·10.7 10.7 MHz 5.95

TEST EOUIPME NT - HEWLETI PACKA RD - TEKTRO NIX - ETC.
Hewlell Packa rd:
491C TWT Am plifi er 2t0 4 Gc1watt30 dB gain $1150.00
6080 10 to 420 mc .1 uV to .5 V into soohm s Sig nal Generator 500.00

RF TRANSISTORS
TYPE PRICE TYP E PRICE TYPE PRICE
2N1561 $15.00 2N5590 8.15 MM 1550 $10.00
2N1562 15.00 2N5591 11.85 MM1552 50,00

2N1692 15.00 2N5637 22.15 MM1553 56.50
2N1693 15.00 2N5641 6.00 MM1601 5.50
2N2632 45.00 2N5642 10.05 MM160212N5842 7.50
2N2857JAN 2.52 2N5643 15.82 MM1607 8.65
2N2876 12.35 2N6545 12.38 MM 1661 15.00
2N2880 25.00 2N5764 27.00 MM1669 17.50

2N2927 7.00 2N5842 8.78 MM1943 3.00
2N2947 18.35 2N5849 21.29 MM2605 3.00
2N2948 15.50 2N5862 51.91 MM2608 5.00

2N2949 3.90 2N5913 3.25 MM8006 2.23
2N2950 5.00 2N5922 10.00 MMC M918 20.00
2N3287 4.30 2N5942 46.00 MMT72 1.17
2N3294 1.15 2N5944 8.92 MMT7 4 1.17
2N3301 1.04 2N5945 12.38 MMT2857 2.63
2N3302 1.05 2N5946 14.69 MRF304 43.45
2N3304 1.48 2N6080 7.74 MRF4 20 20.00
2N3307 12.60 2N6081 10.05 MRF450 11.85
2N3309 3,90 2N6082 11.30 MRF450A 11.85
2N375 9.32 2N6083 13.23 MRF454 21.83
2N3553 1.57 2N6084 14.66 MRF458 20.68
2N3755 7.20 2N6094 7_15 MRF472 2.50
2N38 18 6.00 2N6095 11.77 MRF475 5.00
2N3866 1.09 2N6096 20.77 MRF476 5.00
2N3866J AN 2.80 2N6097 29.54 MRF50 2 1.08
2N3866JAN TX 4.49 2N6136 20.15 MRF504 6.95
2N392 4 3.34 2N6166 38.60 MRF509 4.90
2N3927 12.10 2N6265 75.00 MRF511 8.15
2N3950 26.86 2N6266 100.00 MRF901 300
2N4072 1.80 2N6439 45.77 MRF5177 21.62
2N4135 2.00 2N64591PT9795 18.00,_ MRF8004 1.60
2N4261 14.60 2N6603 12_00 PT4186B 300
2N4427 1.20 2N6604 12.00 PT4571A 1.50
2N4429 7.50 A5D-12 25.00 PT4612 500
2N4430 20.00 BFR90 5.00 PT4628 5.00
2N4957 3.62 BLY568C 25.00 PT4640 5 00
2N4958 2.92 BLY568CF 25.00 PT8659 10.72
2N4959 2.23 C034 95 15.00 PT9784 24.30
2N4976 19.00 HEP761S301 4 4.95 PT9790 41.70
2N5090 12.31 HEPS3002 11.30 5 0 1043 5.00
2N5108 4.03 HEPS3003 29.88 501116 3.00
2N5109 1.60 HEPS3005 9.95 5 0 1118 5.00
2N5160 3.49 HEPS3006 19.90 5 011 19 3.00
2N5179 1,05 HEPS3007 24.95 TA7993 75.00
2N5184 2.00 HEPS3010 11.34 TA7994 100.00
2N5216 47.50 HEPS5026 2.56 TRWMRA2023-1.5 42.50
2N5583 4.55 HP35831EI 40281 10.90
2N5589 6.82 HXTR5104 50.00 40282 11.90

MM1500 32.20 40290 2.48

CHI P CAPAC ITORS
1pl 27p! 220pf l200p!

We ca n supply any 1.5pf 33pl 240pf 1500pf

value chi p capac- 2.2p! 39p! 270p! l800p!

It ors you may need . 2.7p f 47pf 300pl 2200pf
3.3pf 56pl 330pf 2700pf

PRICES 3.9pf sect 380p l ssooct
1to 10 $1.99 4.7p! 82p! 390p! 3900p !

11-50 1.49
5.6p! 1oop! 430p! 47oop!

51·100 1.00
6.8pf 110pf 470pf 5600pf
8.2p! 120p! 510p! eeooot

1 0 1 · 1 0 0 0 . 75 l Op! 130p! 680pl 82oop!
1001up 50 12pl 150p! 620pf .010mf

15pl 160p! 680pl .012mf
POR = CA LL FOR PRICE 18pf 180pf 820p! .015mf

22pf 200pl 1000pf .018mf

H A MLIN SO LID ST ATE RE LAYS

120vac at 40Amps .
Inpu t Voltage 3 to 32vdc.

240vac at 40Amp s.
Input Voltage 3 to 32vdc .
You r Cho ice $4.99

$9.50
9.50

16.50
16.50
29.90
12.30
4.53
3.82
3.82

12.30
74.35
15.40

$2.15
1.85
1.90
2.00
3.58

$19.99

400.00
400.00
400.00
900.00
950.00

$500.00
800.00
800.00
800.00

1800.00
900.00

1800.00

750.00

9200.00TWT Ampli fie r 8 to 12.4 Gc 100 watts 40 dB gain

225 to 400 mc AMIFM Signal Gene rator

Un iversa l Spectr um Analyze r wi th 1 kHz to 27.5mc Plug In 1200.00

1.8 t o 4.2 Gc Signal Generator
3.8 t o 7.2 Gc Signal Gene rator
7to 11 Gc Signal Generator
Mi crowave Test Set
Microwave Test Set
900 t0 2100 MC. Signal Gener ato r
1 to 2Gc Plug In For 8690A Sweeper
2to 4 Gc Plug In For8690A Sweeper
4 to 8 Gc Plug In For 8690A Sweeper
Bettect ton Test Unit 2 to 12.4 Gc
12.4 to l8GC Swee p Generator
Storage Osci llo scope

6168
6188
620A
6238
624C
6141l,
6691 A
8692A
8693A
8742A
695A
1702A

Aillech:
473

Sing er:
MF5IVR-4

Kell ek :
XR63D-100

TRW BROADBAND AMPLI FIER MODEL CA615 B
Frequency response 40 MHz to 300 MHz
Gain : 300 MHz 16dB Min ., 17.5 dB Max.

50 MHz 0 to - 1 dB from 300 MHz
Voltage: 24 vo lts dc at 220 rna max.

CARBIDE - CIRCU IT BOARD DRILL BITS FOR PC BOARDS
Size: 35, 42, 47, 49, 51, 52
Size: 53, 54, 55, 56, 57, 58, 59, 61, 63, 64, 65
Size: 66
Size : 1.25mm, 1.45mm
Size: 3.20 mm

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90DC 350 MHz Prescale r Divi de by 10111
9SH91DG 350 MHz Prescaler Divide by 516
11C90DC 650 MHz Prescaler Div ide by 10/11
11C91OC 650 MHz Preecaler Divide by 516
11C83DC 1 GHz Divide by 2481256 Prescaler
11C700C 600 MHz Flip/Flop with reset
11G58DC Eel VCM
11G44DClMG4044 Phase Frequency Detec tor
11C24DC/MC4024 Dual TTL VCM
11C06DG UHF Prescaler 750 MHz 0 Type Fli p/Fl op
11C050C 1 GHz Counter Divide by 4
11C01FC High Speed Dual 5-4 input NO/NOR Gate

WISPERFANS
This fan is super quiet , efficient cooling where low acousti cal distu rbance is a
mus t. 5 Ize4.68 " x 4.68" x 1.50", Impedance protected , 50160Hz. 120 Vac.

$9.99
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@ MOTOROLA SelTJiconductor
TOLL FREE # (800) 528·0180
(for orders only)

NPN SI LI CON ~F POWER TR ANSISTORS

The RF L i n e

MRF454 $21. 83

MRF458 $20 .68

de signed for pow er amp lif ier eoonceuoos in ind ustr ia l. co m­
mercial and amateur radio eq uipme nt to 30 MHz.

NPN SILICON RF POWER TRANSISTOR

• Speci fied .12.5 Vo lt; 30 MHz Characterist ics ­

Output Power e 80 Watts
Minimu m Ga in '" 12 dB
Eff ic iency = 50%

· .. de signed for power ampli fie r app lica t io ns in industr ial ,

com rnenc at and ama t eur rad io equ ipm ent to 30 M H z.

• Spec ified 12.5 Volt , 30 MHz Cha racter ist ics ­

Ou t pu t Power w 80 Wat ts
Minimum Gain " 12 d B
Eff ic iency = 50%

• Capab le of Withstand ing 30 :1 l o ad VSW R @RatedPOO I and Vee

NPN SILI CON RF POWER T RANSISTO R

MRF472
$2 . 50

. . . de signed p rima r ily fo r use in large-sign a! output amp lifier stages.
Intend ed for use in Citiz en-Band co mmuni cat ions eq uipment
operat ing at 27 MHz. High breakdown voltage s allo w a high
pe rce ntage of up.mod ut auon in AM ci rcu its .

• Specified 12.5 V. 2 7 MHz Characterist ics ­
Power Dutput e a.uwatts
Power Gain « 10 dB Minimu m
Ef ficiencv v 65% Typica l

- 2
$46 . 45

440 to 470MC

UH F POWER AMPLIFIER MOOUL E

. ., designed fo r 12.5 volt UHF po wer amplifier app lica tions in
indust ria l and co mmercial FM equ ipment o per at ing tro m 400

t0512 MHz.

• SPec ified. 12.5 V.Olt . UHF Cha rac te ristiC.,.- .
Output Power e 13 Watts
Mimmum Gam " 19. 4 dB
Harmoncs > 4 0 dB .".

• 50 n Inp ut/Outpu t Im ped ance

• Guaranteed Sta bilitY and Rugged ness

" Ga!" Con trol Pin fo r Manual or Au tomatic Output l evel Co ntro l

• Th in Film Hybrid Const ruc t io n Gives Consistent Perfo rmance
an d Reliabilit y

MHW710
designed pr ima rily for use in single sideband linear amp lif ie r

out put app lications in ci t izen s band and othe r co mmun ications
equ ipment op erating to 30 MHz.

NPN SILICON RF POWER TRANSISTOR

• Common Collector Cha rac te rizat ion

• Characterized for Single Sideband an d Large-Siqna l Am plifier
Appli catio ns Uti lizing Lo w -Leve r Modula t ion .

• Specif ied 13.6 V. 30 MHz Characte rist ics ­
Output Power > 12 W (PEP)
Minimum Etfrciencv e 40% (SSB)

Outpu t Pow er e 4.0 W ICWI
Minimum Etfieiencv > 50% (CW)
Minim um Pow er Gatn e 10 dS (PEP & CW)

$5. 00

MRF475

Tektronix Test Equipment

S61A

ses

Scopes with Plug-in-s

515 . CO

600 .00

"".00

650. 00

1$0.00

12. 00
10. 60
76 . 00
ra.50
e.ss

40. 00
14. 76
n.cc
10 , 40
49. 00
' .00
1.SS

121 . / 0
~2 8 .00

26.16
~.oo

' .00
9.00

61461'
6169
U6 1
U"
,,~

.~,

6939

'''',-M".00.
""8226
8295/ P\.I 12..~
856Qol, /A~

esca
8950

$1lf>.OO
"".00
350 .00
150.00
~. oo

41. 00
2 .00
H. oo
39.00
' .00
'00

t 2. 'I'>
29.00
42 . 00
'. 00
' . 00
>'00

4U JSllfJ
4U 1OOCA
4U 1SOCll
oleXISOOIl'!
~"H I 5QA
411500
41 l SOC
5128n16l1
~"
~"8 11A."se94f A
6146
614610
6!46BfS, 9llA

$ 5.00
1al.00
Z68.00

'. 00
150.00
4S.1lC
~.~

66. >0
11_00

184. 00
14S. OO
65. OC
55. 00

113 . 00
92. 00

141.00
107 . 00

Tubes

"'..,

."r.scoz
a-r­382ll1866A
m"""
4-6So1.
"-iZSA
4-I SOA
4· 400A
4_ I()()(l,l,

,.""
4(l2508
4Cl26Of/G
4Cl2SlX
4Cl2!oOfl
4Cl300A
4Cl~ 5OA

S 51.00
150 .00
63 .0 0

200 . 00
116 .00
283 . 00

50. 00
216 . 00
130 . 00
133. 00
2 >0.0 0
2:.0 _00
250.00

1000.00
ee.cc
sc.cc
26 . 00
46_00

112. 50
~. oo

se.eo
~. oo

15.00
~. oo

~3 . 00

~5 .oo

148 . 00
~.oo

363.00
ISO. OO
.84 . 00

2000. 00
26CO.00 ·
250.00
26~ . OO

300.00
150.00
200 . 00

lIidc bMd High e;;,,;n Pl u9 In
O"~ l Tr.~e Plu9 [ n
F.,t Ri se OC Pl ug In
S.mpling Pl ug In
Tr . n<i n or Rj , e t ime Plu g I n
Hi gh e;;" in Oif f er en t i .l """p,c' t or Pl ug In
1,,1 Lood Pl ug In foe 530/5 40/550 ,,"-in F e~me,

lIideMnd Ou'\ le,o~ Plu g I n
" "p i ing Uni t 'W ith 150PS Ris et i.... OC to IGIlZ
AC Oif f e T"<'n ti a l Pl ug I"
Oual Troce Soqllt n9 IlC t o IGIl2 Pl ug In
Dual Te,c ~ 54O(11 i" 9 IlC to 8161t1Z Pl ug I~

5_ 1ing S....ep Plu9 In
5pe<:trul\ ""al j'z~r I to 36't1l Plug I"
""li f i ~r Plu g I n
5_P!"gln
lIi~M"" High &li n Plu g In
~i_"" lIi gh Goo ; n Plu 9 In
Ouo! l r~U' Pl"g tn
High Gai" OC [h ff~r"U. 1 Pl ~g I n
lIidebot>d OC Oiffe....,li.l Pl.,g In
f .. t R i<~ Higlt &ain ~l ug In
1~: Plu9 In f oe seOfSllI .... 1" h ' _ ,
9quo r~ ~..~ _ rotoe .4 l D l lt11
P.... '""l ifi ee 2HZ to tCllHl
,\( ro,,~ l ed Pr~_1i f iee

~ $uPI'll foe 2 Pl ug In ' ,
Cu~t /'rOC<' _ Iifiee
Ti or ".ar k &o.ne r a l De
P"".lr.. COnt ....1 Unit
Tri99er Co" ot d""" Unl l
Poeta bl e 0... 1 T r~ce SOKll ~co~

Poetoble llu. l l eace 1000000l Scope
DC Co 45Dml Sco~ flock """mc
DC CO I 5/'tiZ SCope Rae. Mount
DC t o 3l1'HZ Scope
DC to 10-"tjZ Sco pe R.c~ Mount
IlC to 100000Z Sco pe Rac ' Houot

•co,,
••TU_ 2

'"'", A61

'"m.
3l n A
l UI)
sc
u

""53/5"8
SJ/ 5"C
53/5040

"I'"53/54l..
'"'~122

'"m
'",..
~..
'"m."
~,

,,~

"''"561A
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

ARRA MEMORY DESCRIPTION PRICE

Directional Coupler 2 to 4GHz 2Od8 Type 'I

Hewlett Packard

Microlab/FXR

s 7 .99
20. 00

6. 99
8.99
7 .99
3 . 99
3.99
3. 99
3.99
3 .99
4.99

14 .9 9
14 .99
14 . 99
10 . 99

13 . 80
3 .99
4 .99
5 .99
8 .9 9
9 .99
8 . 99
9.99

14 . 99
B. 99

29.50
33 . 00
10 . 99
4 .99
5.99

11. 99
22 .00
29.00
14 .99
9.99

16.99
9 .99
9 .99
4 . 99
8 .9 9

14 . 99
7 . 99

15. 99
10 . 99
9.99
9 .99
9. 99

11 .99
8 . 99
9.99
7 . 99

. 19 . 99
5.99
9 ~ 99

9 . 99
9.99
9 .99
9;99
5 . 00
5 .00
9 .99

14. 99
12 . 99
12 . 99

1. 00
1.00
9 .00
7.50
4.50
1. 50
1. 17
2 .40
2 . 50

electroJUc~

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

I K x 8 EPROM
2K x 8 EPROM SVolt Sin gle Supply
l K x 4 St at i c RAM 45 0ns
l K x 4 Static RAM 250 n5
l K x 4 St ati c RAM 350n5
4K x 1 Dynami c RAM
4K x 1 Oynami c RAM
4K x 1 Oy nami c RAM
256 x 4 Stat ic RAM
256 x 4 St at ic RAM
lK x 1 Stati c RAM 55n5
4K x 1 Stat i c RAM 320n5
4K x 1 Stat ic RAM 200ns
4K x 2 Stat ic RAM 200 ns
l K x I Stat ic RAM 300ns

Mi c ro pr oc e s s or
128 x 8 St a t i c RAM 450 ns
128 x 8 Static RAM 360 ns
128 x 8 Static RAM 250ns
PI'
PI'
PIA
PIA
Mi kbug
P1M
CRT Cont roll er
CRT Contro11e r
ACI A
AClA
SSDA
SSDA
ADl C
0- 60 0 BPS Modem
2400 BPS Modem
F8 Mi cr o pro ces sor
F8 Memor y Interf ace
F8 Memory Interf ac e
F8 Di r e c t Memor y Access
Mi cropr oce ss or
Mi cropro ce s sor
Mi c roproces sor
PI '
Suppor t For 6500 series
Mic r opr oc es so r
Four Bi t Micr oproce ssor
9 x 64 Oigita l St or a ge Buffe r ( FI FO)
UA RT
Bit Rate Genera tor
Four D'iqit Counter/ Di s pl ay nr-t vers
Repe rtory Oi a l l e r
Pus h Button Te l ep hone D'iall e r s
Key board Encoder
TV Game Chi p
UART
UART
UA RT
DMA Cont r o l 1e r
coemunt cett cn Interface
System Cont ro ller & Bus urtver
8 Bit In pu t /Ou t put Por t
2 of 8 Tone Encoder
Low Speed Modem
Bi nary to Phone Pu l s e tonv er tar
Bi nary t o Phone Pu l s e t onver tc r
RS232 Dr-iv er
RS232 Recei ver
AID ton verter Subsys t em
6 I)it D/ A cc nvar-rar
8 Bit D/A convert er
Low Leve'l Video Detect or
Vid eo I F Ampli fier
LM733 OP Amp l ifier
Phase Lock Loop

&1\f~
TOLL FREE #
(800) 528-01 {l0
(fo r orders only)

MC6!l00L
MCM68 10AP
MCM68AI0P
MC M68810P
MC6820P
MC 6820L
MC682 1P
MC68821P
MCM6830l7
MC6840P
MC 6845P
MC 6845l
Mc 6850l
MC6850P
MC68S2P
MC6852l
MC 6854P
MC6860CJ CS
MC6862l
MK3850N- 3
MK3852 P
MK3852 N
MK3854N
8008 - 1
8080A
Z80CPU
6520
6530
2650
TMS I0 00NL
TMS4024NC
TMS6011 NC
MCl4411
AYS-4007D
AYS- 9200
AY S- 9 100
AY5- 2376
AY3-8500
TR1402A
PR1472 8
PT1482B
8257
8251
8228
82 12
I~CI441OCP

MC 14412
MC 14408
MC 14409
MC I488l
MCI489l
MC I405l
MCI406l
MCI408/6 /7/ 8
MCl330P
MCl349/50
MC 1733 L
l M565

C'p'U:S EeT.

2708
27 16/25 16
2114/9114
2114L 2
2114 L3
4027
4060/2107
4050/9050
2111A-2/8 111
2112/1-2
211 SAl -2
6104-3/4104
7 141-2

~i~~64 I L 20

75 . 00
50.00

100 .0 0
250 .00
300. 00
300 . 00
300 . 00

150 .00
100 .00
100 .00
100 .00
125 .0 0

175 . 00

200. 00

200 .00

150 .00
150.00
175. 00
250. 00
250. 00

250 .0 0
250 .0 0

65 . 00
250 .0 0
300 .0 0
75.00

75 . 00

100 . 00
100. 00

250.00
350 .00

60. 00
35 . 00
75 . 00

300.00
200.00
200 . 00
100. 00
100 .0 0
100.00
ioc .oc
100. 00
100 . 00
25.00
25.00

100 . 00

$ 50.00
75.00

100.00
100.00
100.00

250 .0 0
90.00
90. 00
90 .0 0
95 . 00
9 ~ .00

125 .00
125 . 00
12 5.00
125 . 00

75 . 00
75 . 00

125 .00
125. 00
125. 00
125 .0 0
125.00

5 6Kz Ty pe SMA 550. 00
35.00
50.00
25 .00

100 ohms Nee} Thermistor Mount ( USED )
200 ohms Nee} Thennis t or Mount (USEQ)
200 ohms Bal anced Ne 9. The nnistor Mou nt (USED)
5.85 to 8 .2 GHz Var iable Attenua tor 0 to 50dB
8.2 to 12.4 GHz Var iable Atten uator O_to 50d8

100 olJns Neg. The nni s t or Mount (NEW )
100 ohms Nee} r hemt st or Mount ( USE D)
200 ohms Nee} The rmistor Mount (USED)
100 ohms Neg. Thenn i stor Mount (USED)
100 ohms Ne 9. The nnistor Mount (USED)

B.2 to 12. 4 GHz Phase Shift er +/ - 360"
1 t o 2 GKz Variable Attenuator 6 to 120dB
Wave9uide Adapte r
18 to 26 .5 GHz Cry stal Detector
18 to 26 .5 GKz Variable Attenua t or
Bandpass Fi lte!: 8 t o 12 .4 GHz

2 GH z Not ch Filter
RF Detector
VHF Noise Source
8.2 to 12 . 4 GHz Noise Source
7. 05 to lO 'GHz Frequency Meter
3 . 95 to 5.85 GHz Fr e quency Mete r
5.B5 t o B.2 GH z Frequency Me t er

Car riage with a 444A Slotted Lin e Unt uned Det e c t or Probe
a nd 8098 Coaxi a l Slotted Secti on 2 . 6 to 18 6Hz
Carriage wi t h a 4428 Bro adban d Pr obe 2 .6 t o 12 .4 GH z
a nd a l8 10B Slotted Secti on
Carriage with a X810B Sl ot t ed Sec tion and a PRO 250A
Detector Mo unt 2 .4 to 12 .4 GHz

80 1115 Va r i ab l e Attenuator
80 1162 Var iable Attenuator

Variable Atten uator
V<lr iab le Attenuator 0 t o 60dB
Variab le Attenu ator 18 t o 26.5 GHz
Variab le Atten uator 0 t o L80dB
Variable Attenua~()r 0 to 18GdB

Fr equency Meter 12400 - 18000 MC
Freq ue ncy Mete r 3950 - 11000 MC
Horn 8.2 - 12 . 4 GH z
X to 'I Ada pt e r 8 .2 - 12. 4 GHz
Coupler

22909 Directiona l Coupler 7 t o 12 . 4 GHz 10dS Type N
22540A Di r ec t i onal Coupl er 2 to 4 GHz tooo Type SMA
22538 Directiona l Coupler 3. 85 to 8 GH z lOd8 Typ e SMA
22876 Directiona l Coupl er 3.85 t o 8 GHz 6dB Type SMA
225 39 Di r e ct ional Coupl e r 7. 4 to 12 GHz l OdB Ty pe SMA
2310S Di r e ct i ona l Coupl e r 7 to 12.4 GHz 30dB Ty pe SMA
Di r ec t i ona l Coup l er 4 t o 8 GHz 20dE! Ty pe N "
Di recitonal Coupl er 240 t o 500 Me 20dB Type N
Directional Coupler 500 to 1000 MC 20dS Type N
220 06 Di r e ct io nal Coupler 1. 7 to '4 GH z 20dB Type N
22011 Di r ec t i onal Coupl e r 2 t o 4 GH z 10dS Ty pe N
220 12 Directional Coupler 2 t o 4 GHz 30d B Ty pe N
Di r ec t i ona l Coupler 950 to 2 GHz 20dS Ty pe N
22007 Di r ec t i onal Coupl er 1. 7 to 3.5" GH z 30dS Type N
Di r ecti ona l Coupl er 2 to 4 GHz 10dS Type 'I
Coaxia l Hybr i d 2 t o 4 GHz 3dB Type N
Coaxia l Hybrid 950 t o 2 GHz 3 dB Type N
22380 Var iable Attenua tor 1 to 90dB 2 t o 2
Wa ve9u i de to Type N Adapter
Fi xed Attenuator 8.2 to 14.4 GHz 6 dB
Wavegui de

12.4 t o 18 GHz Variable Attenuator 0 to 60d8
8 . 2 to 12.4 GH z Var iable Attenuator 0 eosoae
Variable Attenuator 0 to 60dB
Slotted Line with Ty pe N Adapter
8.2 t o 12.4 GHz Variable Attenuator 0 to 50dS
7.05 to 10 GHz Variable Attenuator 0 t o 40dB
8.2 to 12. 4 GHz Var i a bl e Attenuator 0 · t o 45d8
3 . 95 t o 5. B5 GHz vert eb te.Attenuetor- ueo 4 568
Frequency Met e r 5.3 to 6.7 GHz
F'ixed Attenuators
Fi xed At tenuato-s
Z692 Variable Attenuator +30 to 60d~

J4 68A
478A
847BA
J382
X382A

H4878
H487 8
4778
X487A
X4878

X88SA
394A
NK292A
K422A
K375A
B43M

8439A
8471A
342A
X347A
H532A
G532A
J 532A

B09B

B09A

809B

AU -25A!
AU -26A!

241&
3614-60
KU520A
4684- 20C
6684-2 0F

Y410 A
N414A
X638S
601-B 18
Y610D

Merrimac

PRD
UI 0l
X101
CI01
205A/367
195B
185BSI
196C
170B
588A
140A. C,D. E
109J.I
WEINSCHEl ENG.

Narda
3095/
40 13C-IO/
4014-10/
4014C-6 /
4015C -IO/
401 5C-30/
3044- 20
3040-2 0
304 1-2 0
3043 - 20/
3003-10/
3003- 30/
3042-20
3043 - 30/
22574
3033
3032
784/
223 77
720-6
350 3
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* C A L L OR W R I T E T O D A Y F O R F R E E CATA L O G -k

$16.95

LESS CASE

ACCESSORIES
Custom High Impacl
Molded Caw wilh Ruby
Lens. Ayal1abl. in Blue or

Ta" .

19.95

56 .50

111 VAC to 12
Transformer.

$ 1.35
·SV Battery Not Included

WITH C ALENDAR
AND NO X" · CIRCUIT

AUTO N AN CLOCK KIT

(214) 278-3553

. 12 Hr. F o r m at

. 6 Digi t 'h" LE D Readouts

• Quartz XT Al Timebase

• Alarm & S nooze ocncre
• Noise Fi ltering

• Ea sy A sse m b ly . 12 V DC

. 4 5/8" x 3" x 1 112"

• A ll Parts '

'!l'
~~ MUSIC FOR YOUR EARS
Bullet's Eleclron ic Music MaChine'" K il has a
sin g le 28 Pin Microprocessor C h ip with ROM
that has bee n progr ammed to pl ay th e f irst 61 0
10 notes o f th e 25 popul l r tunes li sted be low .
Each tune ca n easi ly be eocreesec indi vidually
or p lay ed sequencially at th e push of a bUllon.
The3chime sequence s are acti vate d at any t ime
by separate swi tc h c losur es so wh en us ed as a
do orbell . on e door c an pl ay so ngs wh ile two
ot hers wi ll pl ay d iff eren t c himes , T he un it has a
5 watt au dio Amp and will run on eifller 12VA C
or 12VD C. O pti onal 117VAC transformer is
avai lable , Const ruction is very sim p le. w ork s
w ith any 8 or 16 ohm spea ker. or horn speaker.
(Not Includ ed .) T unes can be remote ly
progra mm ed usi ng a sil'1g le ro ta ry sw.tcn, (not
inc lud ed) . if desi red

Comple le-K it $ 16.95

1.69

311.00

.rs

.rs

.ss
es
89

611.00
811.00

, .se
.sa
ss
..,

1.10
.89
so
..,
so

' "311.00
111 .00

Sound Effects Kit $18.S0
The SE-Ol Sound ElIecl s Kit is a complele kit all you need to bui ld a
progr~mmab l e sound etrecrs machine except a battery and speaker.
Our k it ISdesiqned 10 really ring out the TI 76477 Sound Chip, Only
the SE-Ol provides you .... ,th additional clreu'try thaI Includes a
PULSE GENERATOR, MUX OSCILLATOR ""oj COMPARlTOR to
make more complex sounds a sn ~ p, We help yeu in build ing tne kit
with a clear, easy-lo-follow eonslr uc\ ,on manual and we show you
howt o easuv prog ram t ile unn.Ot her dealers will sell you thech ipor
a "kit" oTparts but you are on your own to do toe most d if!icu lt
part...make neal sounds! With in a short t ime al ter you build theSE-ol
yo u can easily create Gunshols , E_plo.ion., Space Sound•• Sleam
Trains ~nd mucll more. We think the Bullet SE·Ol is the best deal on
the market but don't ask us. - ask tile 15,000 happy SE-Gl c wrters !

Complele Kil With Qu~ lity Plated PC Board $18.$0
(Less battery & speaker)

Users Group Notes: Includes additiol'1al program ming
charts plus quarlerly updates 55,00

7 WATT AUDIO AMP KIT
SMAll SINGLE HYBRtD tC ANDCOMPONENTSFtT ON A 2H > 3' PC
BOARD (INCLUDED)RUNSON 12VOC GREA7FORANYPROJECTTHAT
NEEDS AN INEXPENSIVE AMP. LESS THAN 3"llo THO @ 5 W"T TS
COMPATIBLE WITH SE·01 SOUND KIT. ss.ss

··.1;.

PARTS
(CA3046) Xisior Array
400V 6A TRIAC TQ-t;6 .
Tone ceccee- .
PLL CMOS •.
O"",d Comparator
HIgh Freq. NPN T0-92 .
NONGenera l Purpose
Bar/G rapll Dri\lf!r w/specs
12V 1A Regul ~ tor . •
5V l A Regu lator . _
5" ~A Reg TO-S IHse II}
T" mp. Transd<ICer w/specs
Timer IC
P.U,T. w/spec$
octe Isolator w/ spe<:s
2W Audio IC w/spec s .
Dual LM380 w/specs .
PNP Pow er T0-22O .
Sensuwe Gale 200'1 4A
Sensihye Gale 600'1
4ARCA .
" anable Reg 3-3SV lA
..../ specs .
Tr igger diode lo r tnacs in
AC phase conner
ooeratrco

;: ; : : : :: ; : :

ULT RASONIC RELAY KIT

O pti o na l e ntry delay and A la rm T im eou t
Circuit w i ll so u r c e o r s in k u p to 200 MA

DC.
$ 3 .9 5

In v is ib le B eam W orks Like A P ho to

E lec t r ic E y e. C O M P L ETE KIT . All Parts &
PC B o ard. U se Up To 25 Ft Apart .

$2 1 .5 0

• A D D 5% FO R SH IPPING
.. ORDERS U N DER $ 10 A D D

. 75 HANDLIN G
.. TE X, RES. ADD 5% TAX

• FOREIGN ORD ERS (EXCEPT
C A N A D A) ADD 10% (20% FO R
AIRMAIL) .

OIAC

LM317

X-U tA VALUE: Aillhe compo nents and hIgh quality ptat eo G-l0 PC 60~rds

~re prOY,de<!
X_TRA CARE IN DESIGN: Easy A!LSembly' Large open layout
X.CELLENCE IN tOEAS: 5 ye~rs of designed crocucte for l~e amat"",r rad io
mark~

X..cELLENCE IN INSTRUCTIONS: Clear ste p- by-step instruct ions .... ,th
QUality illustrat ions and scnemanc

X_TRA FEATURES:There h~s nt!"er been a clock kll wIth so marlYfea:ures - al
a"y price '

• Un ll operates on ertner 12 VAC or 12 VDC_
• On board QUARTZ XTAL TIM EBASE or 60Hz AC line Iraq. can be used
• AutomatiC BATTERY BACKUp·
a Reads true 24 HOUR TIME and 31 DAY CALENDAR.
a Uniqu" NOX'· CIRCUIT actwates eeaccuts wilh a handclap followed by lhe

<fat" for 4 seconds. Or tlley can be turned on cons tantly.
• Wilen used mceue readouts blank whe ;gnil ion is off
• Specia l NOISE SUPPRESSION and battery revers~ l circuits
• S ri li t 1/2'" LEO·s shOw hours, minute and seco nds

'{foO\
1l-l\~ ZULU II CLOCK KIT

l M3046
RCA 40430
LMS67
CD4tl46
LM3302
2SC 1849
MP$ A 2'0

n.."
7812

' ''''"""LM3911

'"2N6028
IL-1
LM380
lM311
TIP-30

'C.'C.

Garlan d , TX. 75040

Th ermoloy H6014
Blac k An odized

200V 4A seRf!
Sens it iv e

Gate

7/$1 .00
Special Purchas e /
Order BES-0025

2N5591 25 W @ 13.6 VDC
to 240 mhz. minimum

ga in 4.4 db .
6.9 5

2N6081 I MRF221
15W@ 13.6 VDC to 240 mhz .

Min imum ga in 6.3 db.
4 .9 5

RF POWER TRANS ISTORS

T HE PE R FECT T RA N SF O R MER
117VA C prim ary. 12 VAC secondary @200ma
Great lo r au you CMOS, or lo w p ower TTL
projects. PC board m ount.

99C ea. 3 / $2.50
S ize: 1.5" ' W x 1.25" D x 1.2 5 " H

• N O C .O.D.
• S END C H EC K, M ,O, . O R

C R ED IT C A RD 1*
PH ON E O RD E R S ACCEPTED
O N V ISA/MA STER C HAR G E ON L Y
(21 4) 278 · 355 3

P.O. Box 401 244-E

Lim ited Ql y.
Limit 5 of
each typ e

per customer

TO-3 P.C. BOA RD HEATSI NK
Perf ect for power transisto rs, or 309
and 340 K series vo lt age regu lato rs.

3/ 1.10

Pr o vides ch eap insurance tor your expen sive eq uip m en t .
T r ip v o ltage is ad justable f rom 3 to 30 v ol ts. Overvoltage
instantly fires a 25A SeR and shorts the outpu t to prot ect
equipm ent. Shou ld be u sed on units that are f used . Di­
rectly compatible w ith the PS -12 and PS-14. A l l ele c t ron­
ics su p pl ie d. Drilled and p la ted PC board.

OVP·2; OVERVOLT AG E PROTECTOR 6 .95

TRAN SFORMER
A goo d t ransform er for TTL, linear
and smaller compw,e, sytpms

Prima ry; l n VAC Sec nlSV@lA
Sec _2 15V@lA Se c 13 8V@l2A

SiZe' 2>3<225 Wt 1 5 Ib$
Con st ruc ti ",,: 0 pen Frm w/MtTIS"ll ' wore

lead.
Order BET-0005

$2 .9 5

AY3- 891 0 PR O G R A M MABLE SOU N D G ENERA T OR

The AY 3-891 0 is a 40 pi n LSI ch ip w ith th ree oscillators. t h ree
amplitude co nt ro ls. pr ogram mable noise generat or , th ree
mixers , an envelo pe ge nerato r, and three D/A co nverters that
are co n trolled by 8 BIT WORDS . No exte rnat pots or caps
req uired . Thi S chi p hooked to an 8 bit mic roprocessor chip or
Buss (6080. zao. 6800 etc .) can be software con t rolled to
produce almost any sound. It wi ll p lay three note ch ords, make
bangs. wh istl es, sir ens . gunshots . explosions . bleets. Whines ,
o r gru nts In addi ti on . it has pro vi s ions to contro l its ow n
memo ry ch ips with tw o 10 ports . The cntp req u ires " 5V @
75ma and a standard TTL ClOCk osci ll ator . A t ru ly in credible
circuit.

$1 4.9 5 w /aestc Spec Sh eet (4 p ages)
60 page manual w it h S·100 interface inst r uc t ions and
several programm ing examples. $3. 00 ext ra

LM 395 H igh ga in power transistor with bu ilt in cu rrent
limiting, power lim iting and the rmal over load making it
virtually tmpossn -t e to destroy with overload. VCEO =
36V rc = 2A HFe 3000. Will dr ive di rect ly off T TL
and CMOS. 1.65

Un its are marked with special mtq's . part numbe r, however,
all are new and gu aranteed .
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• NOVICE STUDY GUIDE-SG7357-Here is a completely new study
guide and reference bo ok for the potential ham. Thi s is not a ques ­
t ion /answer memorization course. Elect roni c and radi o fu ndamenta ls are
presented and explained in an easy-ta-understand fashio n, preparing th e
beginner for th e Novice exam. Inclu des the latest FCC ama teur regul a­
ti on s, as well as appl ic at io n for ms . Easil y th e best path into the excit ing
wor ld of ham radi o! $4.95.*

• GENERAL CLASS STUDY GUIDE- SG7358- A co mplete theory course
for the prospect ive Gene ral or Technician. Th is reference explains transis­
tor, amplifier, and general rad io theory, while prepar ing the Novice fo r the
"big" t icket. After gett ing your ti cket, you' ll use this guide aga in and aga in
as an elect ron ics reference SOUTce. Not a question/answer gu ide that
becomes dated when t he FCC updates th e ama teur exa ms . Under revis io n,
expected avail abilit y is Decembe r 1980. $5.95*

• ADVANCED CLASS LICENSE STUDY GUIDE- SG1081- Ready to upgrade your license?To prevent reta king the FCC theory exa m,
you need the 73 Advanced theory guide. SSB, antenna theory, transmit ters, and elec t ronics measur ing techn iques are cove red in
det ail in thi s easy-t o-follow study gu ide. Spec ial modes and techn iques, suc h as Hl'T'r', are also treated. An engin eering deg ree is not
necessary to master the Adva nced theory-try this boo k before vis it ing the examiner's office! $6.95.* (Pub lished by TAB Boo ks
previous to recent changes in FCC exam material.)

• EXTRA CLASS LICENSE STUDY GUIDE-SG1080- Befo re going for your 1 x 2 call, it pays to be a mast er of the Ext ra class elec­
tr oni cs th eory. Thi s study guide is the logi cal ext ens ion of the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas, t ransm iss ion lines, sw r are di scu ssed, as well as noise, prop agat io n, and spec ialized communication tech­
niqu es. This book is not a classroom lecture or memorization guide, but rather a log ical presentation of the material that mus t be
understood before attempting the Extra exa m. Save yourse lf a return tr ip to the FCC and try the 73 method f irst ! $5.95.*

.!'!. NOVIC E >i
~..•- -~;[

C2 t~
~ "••

NOVICE THEORY TAPES
Startling Learning Breakthrough;'~~~-J

• NOVICE THEORY TAPES-CT7300-Start ling Learni ng Breakthro ugh. You' ll be astounded at how
real ly simple the theory is when you hear it exp lai ned on these tapes. Three tapes of theory and one of
questions and answe rs from the latest Nov ice exams give you the edge you need to breeze through you r
exam. 73 is int erest ed in helping get more amateurs, so we're giv ing you the complete set of our tapes for
the incredi bly low price of ONLY $15.95.*
Sc ient ists have pro ven that you learn fas ter by li stening than by read ing because you can playa
casse tte tape over and ove r in your spa re t ime-even while you' re driving ! You get more and more inf o
each t ime you hec : it. You can't progress without so lid fu ndamentals. These fo ur hour-long tapes give
you all the basics you'll need to pass the Nov ice exam eas ily. You' ll have an understanding of the basics
which w ill be invalu able to you for the rest of yo ur life! Can you afford to take your Nov ice exam without
f irst listening to these tapes? Set of 4-$15.95,*

These tapes were made previous to recent changes in FCC rules. These minor cha nges do not allect t he rheory involved. A new set of tapes
reflecting these rule changes is being developed . Expec ted ava ilabi l ity is December 1980.

SSTV
• SLOW SCA N TELEVIStON

TA PE-CT7350-Prize-winning
programs from th e 73 SSTV
contest . Excellent fo r Demo!
$5.95.•

"COURAGEOUS"
20 + WPM~CT7320-Code is what gets
yo u whe n you go for the Extra class li­
cense. It is so emba rrassing to panic out
just because yo u d idn 't prepa re yourself
with thi s t ape. Though th is is on ly one
wor d l aster, the code gro ups are so ditfl­
cu lt that you 'll almost fall as leep copying
the FCC stuff by comparison. Users repor t
that they can't believe how easy 20 per
really is with this fantastic one hou r tape.

.1.9 CODE COURSE

~

' (OUTRA GEOUS' J
25+ WPM-CT7325-This is the tape lor
that sma ll woup of overachieving hams
who wouldn I be content 10 simp ly satisly
the code requ irements of the Extra Class
license. It 's t he toughest tape we've got
and we keep a permanent f i le of hams who
have mastered it. Let us kn ow when you' re
up to spee d and we' ll inscrib e your name
in 73's CW "Hall of Fame."

.' (i)CODE COURSE

I £-.:JiiJ

Any Four Tapes For $15.95!·
$4.95 Each! •

i)CODE COURSE
~~

i)CODE COURSE

.-=:J@

( ' BA CK BREAKERI !

13 + W PM -CT7313 -Code groups
aga in, at a brisk 13 per so you will be at
ease when yo u si t down i n front 01 the
steely-eyed government inspector and he
sta rts sending you pla in language at only
13 per. You need th is ext ra marg in to over ­
co me the panic which is universal in the
test situat ions. Whe n you 've spent your
money and t ime to take the test, you'll
t hank heavens you had this back-breaking
t ape,

73 CODE
TAPES

"THE STICKLER"
6+ WPM-CT7306-This is the practice
tape lor the Novice and Technician li­
censes. It is made up 01one solid hour of
code, sent at theolficial FCC standard (no
othe r tape we've heard uses these sta n­
dards, so many peo ple f lunk the code
when they are sudden ly-under pressure
- l aced with characters sent at 13 wpm
and spaced lor 5 wp m). This tape is not
memorizable, unli ke the zany 5 wp m t ape,
since the code groups are ent ire ly random
cha racte rs sent in groups 01 f ive.

"GENESIS"
5 WPM~CT7305-This is the begin ning
tape for people who do not know the code
at al l. It t akes them through the 26lellers,
10 numbers and necessary punctuation,
complete with pract ice every step of the
way using the newest blitz teaching teen ­
niques. It is almost miraculous! In one
hour many peopte-i-Inc judlnq kids of ten
-c-are able to mas ter the code. The ease 01
learn ing gives confidence to beginners
who might otherwise drop out.

-......

'Use the order card In the back 01this mag azine or itemize you r order on a separa te piece 01 paper and ma il to: 73 Radio Bookshop • Peterbo rough NH 03458. Be sure to in­
c lude check or detailed credit card inl ormation. No C.O.D. ord ers accepted. • Add $1.00 hand ling cha rge . Note : Prices subject to change on books not published by 73

Magaz ine. Quest ions reqardi ng your orde r? Please wr ite to Customer Service at the above add ress. Please allow 4- 6 weeks lo r delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



==== 79 TEchNicAL LibRARY=~~~
• BEHIND THE DIA l - BK7307- By Bob Gr ove. Get more fun ou t
of short wave listening wi th this in teres t ing gu ide to receivers,
anten nas, frequencies and interferenc e. $4.95. '"
_ THE CHALLENGE OF 160- BK7309 - is the newest book in the
73 technical library, ded icated to 160 meter op erati ng. Si Dunn pro­
vides al l necessary informat io n to get sta rt ed on th is uniq ue band.
The all -im po rt ant antenna and gro und system s are de scri bed in
detai l. Th e in t roduction co ntains in terest ing phot os of Ste w
Perry 's (t he King of 160) shack. Th is refe rence is a mu st fo r new
and experienced " Top Band " operators. Price: $4.95.'"
. IC Op ·A MP COO KBOO K-BK1028-by Wa lte r G. Jung . Co vers
not only the basic th eory o f the Ie ap amp in great detai l, bu t also
includes ove r 250 pract ical circuit appli cation s, liberall y i l­
lust rated . 592 pages, 5112 x 8112, softbound . $12.95.*
• THE POWER SUPPLY HA NDBOOK- BK7305- Need a power sup ply for a gad get you' re bu ild ing? In th e POWER SUPPLY HANO ·
BOOK there are dozens ready-to-build , plus det ailed steps for design in g yo ur ow n. Ther e are circuit s and pa rts li st s for all kinds of
supplies, rang ing f rom simple DC types to highly stable regulat ed versio ns . If you need a circuit to co nvert a DC vo lt age to a higher or
low er vo ltage, turn DC into AC , or AC to DC-then t his is th e book you need. With more th an 400 pages, you should be able to fi nd just
the ci rcuit you need. Without a dou bt one of the best po wer supp ly source books available , compiled by th e edi tors of 73. $9.95.*

. W EATH ER SATELLITE HANDBOOK- BK7370- Simple equip­
ment and meth ods for gett ing good pict ures from the weat her
satell ite. Antennas, receivers, monitors , facsimile you c an bui ld,
track ing, auto mat ic control (you don 't even have to be home). Dr.
Taggart W B8DQT.$4.95.·

. THE NEW RTTY HANDBOOK - BK7347-is a new ed it io n and
the only up -to -date ATTY book available. The state of the art has
been changing rad ically and ha s made all previous Any boo keob­
sol ete. It has th e latest ci rcuits, great for th e newcomer and expert
ali ke. $5.95. '
• PROPAG ATION WIZARD 'S HANDBOOK-BK7302- by J . H.
Nelson . When suns pots ri dd led the worldw ide co mmunications
net wor ks of the 1940's, John Henry Nelson looked to the pla nets
for an answer. The resu lt wa s a th eory of propagat ion forecast ing
based upon inte rp lanetary alignment that ma de th e au thor the
most rel iable fo recaster in America today. The book provides an
enl ighte ned look at co mmun icat ions pa st , present, and future, as
we ll as teach in g the art of propagation forecast ing. $6.95."

• SSB . . . THE MISUNDERSTOOD MODE- BK7351- by Jam es B.
Wilson . Sing le Sideband Transmission ... thous ands of us use it
every da y, yet it remains one o f the least underst ood facet s of
amate ur radio. J . 8. Wi lson prese nts sev era l met hods of side band
generat io n, amply illust ra ted with charts and sc hematics, which
will enable the amb iti ous reader to co ns tr uc t hi s own sideband
generator . A must for the technically-ser ious ham. $5.50.*
.MASTER HAN DBOOK OF HA M RADIO CIRCU ITS -BK1033 ­
This is an enc yclopedia of amateur radio ci rcuit s, gleaned from
past issues of 73 Magazin e and ca refully sel ected accord in g to ap­
plic at ion . You 'll f ind many yo u've neve r seen before, some new
twi sts on th e t ried and tr ue, and several t hat have been long forgot­
ten but are well wo rth remember ing. W here yo ur interest rang es
fro m ragchew ing to ·EME, from CW to s low -scan TV, from DX to
county nets, this handbook will be a welcome add it ion to your
shac k. $8.95.·

i
f
f
!

. OWN ER REPAI R OF RADIO EQUIPMENT - BK7310- Frank Gla ss
K6RQ shares over 40 years of operating, servicing, and design ex­
perience in this book which ranges from the elementary to the highly
tech nica l written for the top engineers in the field. It is written in nar­
rat ive sty le on the subjects of elec tronic serv ic ing , how components
work, and how they are combined to provid e communicat ion equip ­
ment. Thi s book will help you understand the concepts required to
service your ow n station equipment. $7.95."

. TOOLS & TECHNIQUES FOR ELECTRO NICS -BK7348 - is an
eas y-to-understand book writt en for th e beginn ing ki t bu ild er as
well as the exper ienc ed hob byist. It has nume rous pictures and
descrip t ions of the sa fe and correc t ways to use basic and
spec ia li zed tool s for electronic proj ect s as we ll as spec ia lized
metal wor kin g tools and th e chemic al aid s whic h are used in repa ir
sho ps. $4.95·

. THE CONTEST COO KBOO K - BK7308 - reveals the secrets ot
the contest w inners (Domest ic, OX and speci alty contes t s), com­
plete wit h photos and d iagrams of equipment used by the top
sc orers . Find out how to make 150 co nta cts in one hour. $5.95*

'Use the order card in the back of thi s magazine or itemize your order on a separate piece of paper and ma il to: 73 Radio Bookshop • Pet erborough NH 03458. Be sure to ln­
elude check or detaile d credit card information. No C.O.D. orders accepted. •Add $1.00 handling charge. Note : Prices subject to change on books not published by 73

Magazine. Ouest ions reqarding you r order? Please write to Customer Service at the above address. Please all ow 4- 6 weeks fo r delivery .

FOR TOLL FREE ORDERING CALL 1-800-258-5473



• BACK ISSUES- Complete you r co l lec ­
tion; many are prime co l lectables now ,
c lass ics in the f ield ! A ful l co llect ion is an
invaluable com pendi um of rad io and elec ­
tron ics knowledge!

Sing le back iss ue -STOOOO­
$3.00';
25 our cho ice -ST2500-$12.00';
25 yo ur c hoice-ST2501-$25.00';
5 yo ur choice- ST0500 - $8.75* ;
10 your cho ice -ST1000 - $14.00. '

• FREE BA CK ISSUE CATALOGS are yo urs
for the as king . . . specify 73 Ma!1azine and/or
Kilobaud Microcomputing back Issue catalog
when you send yo ur name and address to us
on a postcard. .
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. RF AND DIGITAL TEST EQUIPMENT YOU C A N
BUILD- BK1044-Rf burst, funct ion , sq ua re wave genera tor s,
var iable length pulse ge nerators - 100 kHz marker, i-f and rf sweep
generato rs, aud io osc, aflrf s ignal injector , 146 MHz syn thes izer,
diqital readou t s for coun ters, several cou nters , presca le r,
mic rowave met er , etc. 252 pages. $5.95.*

. YOL. I COMPONENT TESTERS- LB7359- . . . how to build
t ransi st or testers (8), di od e teste rs (3), Ie testers (3), vo lt meters
and VTVMs (9), ohmmeters (8 different k inds), indu ctance (3),
capac ity (9), Q meas ureme nt, crys ta l chec king (6), tem per atu re (2),
aural met er s fo r th e bli nd (3) and al l so rts of m iscel lan eous da ta on
meters ... usi ng them, mak ing t hem more versati le, maki ng stan­
da rds. Inval uable bo ok. $4.95.*
. YOL. II AUDIO FREQUENCY TESTERS-LB7360- . . . ja m
packed w ith al l ki nds of audio frequency test eq uipment. If yo u're
into SSB, Rn y , SSTV, etc., th is book is a mu st for yo u . .. a go od
book for hi-fl add ic ts and experimenters, tool $4.95.*

• VOL. III RADIO FREQUENCY TESTERS -LB7361-Radio frequency waves, the co mmo n denom inato r of Am ateur Radi o .
Suc h it ems as SWR, antenna im pedance, li ne impedance, rf outpu t and f ield st rength; det ailed instr uct ion s on testing these
it ems incl udes sections on sig nal generators, crystal calib rators , gr id dip osci llators, noise generators , du mm y loa d s and
mu ch mor e. $4.95. *

.VOL.IV IC TEST EQUIPMENT - LB7362- Become a t roubleshoot ing wizard! In th is fourth vo lume of the 73 TEST EQUIP­
MEN T LI BRARY are 42 home co nst ruction projects for bu ild ing test equ ipment to wo rk wit h your ham station and in servic ing
dig ital equ ipment. Plus a cum ulative index for all fo ur vo lumes of the 73 TEST EQUIPMEN T LIBRARY. $4.95.*

TItE WELL-EQUipPEd ItAM sItAck = =
. THE MAG IC OF HAM RADI0-BK7312 -by Je rro ld Swank,
W8HXR begi ns with a br ief hi sto ry of amateur rad io and o f

erry's invo lvement in It. ' Part 2 detai ls many of ham rad io 's
eroic moments. Hamdom's c lose t ies w ith the cont inen t of An ­
arct ica are t he subject of Part 3. In Part 4 the st range and
umorous sides of ham life get their due. And w hat of the

uture? Part 5 peer s int o the crysta l bal l. $4.95. *

. A GUIDE TO HAM RADIO -BK7321-by Larry Kahaner
WB2NEL. What's Amate ur Radi o a ll about? You ca n lea rn the

asics of this fasc ina ti ng hob by wi th thi s excellent beg in ner's
ui de. It answers the most f requently asked questions in an
asy-going mann er, and it shows th e best way to go about get­
ng an FCC license. A Guide to Ham Rad io is an ideal tnt rouuc­
on to a hobby en joyed by people aro und the wo rld . $4.95.*

. HOW TO BUILD A MICROCOMPUTER -AND REALLY
NDERSTAND IT - BK7325 - by Sam Creason. The electron ics
obby ist w ho wa nts to bu i ld his ow n microcom puter sys te m
ow has a pract ical "How-To" guidebook. Thi s book is a com­
ination tech nical manual and programming guide that takes

NEW '. he hobby ist step-by-step th roug h the design , const ruction ,
test ing and deb ugging of a co mp lete mi c rocom pu ter system.
Must reading fo r anyo ne desi ring a t rue unde rstanding of small
computer systems. $9.95.*

• LIBRARY SHELF BOXES - These sturdy w hite, co rrugated, d irt-res is tant boxes each ho ld a full yea r of 73, Kilobaud Micro­
computing or 80 Microcomputing. With your order, requ est self-stick ing labels fo r any of the follow ing: 73, Kilobau d Microcom­
puting, 80 Microcomputing, CO, OST, Ham Radio, Personal Computing, Radio Elec tronics, Interface Age, and Byte. Order 1 -
BX1000 - for $2.00'; order 2·7 - BX2002 - for $1.50 eac h' ; order 8 or more - BX1002 - for $1.25 each '.F =-=-=-=...:c=--'--- - - - - -,

• QSL CA RDS - 73 t urns out a fa ntastic
se ries of QSL car ds at about half th e cost
of having th em done elsewhere because
th ey are run as a fil l-in between pr in t ing
books and ot her items in the 73 Prin t Shop.
250 Style W -QW0250 - for $8.95'; 500
Sty le W -QW0500-for $13.95'; 250 Sty le
X -QX0250 -for $8.95'; 500 Sty le X­
QX0500 -for $13.95'; 250 Sty le Y -QY0250
- for $8.95'; 500 Sty le Y-QY0500 -for
$13.95.' Al low 6·12 wks. fo r de livery.

1?MAGAZINE
~ B I NDERS

• Preserve and prot ect yo ur co l lec t ion for a lifeti me ! Orde r these handsome red bin ders
w ith go ld lett er ing. $7.50 for 1, 3 for $21.75, 6 for $42.00. (Pos tpa id w it hin USA, please add
$2.50 per ord er outs ide USA.) Check or money orders only, no phone or C.O.D. orders. 73
Binde rs, P.O. Box 5120, Philadelph ia, PA 19141 .

' Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mall to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to in­
clude check or detailed credit card informat ion. No C.O.D. orders accepted . •Add $1.00 handling charge. Note : Prices subject to change on books not published by 73

Magazine, Questi ons reqardmq you r order? Please write to Customer Service at the above address. Please allow 4-6 weeks for delivery .

FOR TOLL FREE ORDERING CALL 1-800-258-5473



e 73 DIPOLE AND LONG ·WIRE ANTENNAS- BK1016- by Edward M. NoII W3FQJ. This is the fi rst collect io n of vi rtually every ty pe at
wire an tenna used by amateurs . Includes d imensions , confi gurati ons , and detailed const ruction data fo r 73 di ff eren t antenna types.
Appe ndi ces descr ibe the const ruct io n of noise bridges, li ne tuners, and data on meas uri ng resonant frequency, velocity fac tor, and
sw r. $5.50. '

e THE GIANT BOOK OF AMATEUR RADIO ANTE NNAS-With the
GIANT Boo k of Amateur Radio Antennas-BK11 04-by your side,
ante nnas wll l becom e the least of your wo rries. Over 450 pages of
des ign ideas, theory and reference data make this book live up to its
ti tle. The 7 chap ters cove r everyt hi ng fro m bas ic antenna theory
th rough designs for DIY accessories, as we ll as dozens of an tenna
desig ns. Whet her planning to bu ild or buy. des ign or admi re, test or
enjoy a ham antenna-this is the boo k for you. From the ed itors of
73; pub lished by Tab Books. Hardcover $12.95,"

e 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069 ­
by Edward M. No ll W3FQJ. Describe s 73 diff erent ant ennas for
amateurs . Eac h desi gn is the res ult of the author's own ex­
periments covering the constructi on of no ise bridges and antenna
line tuners, as we ll as methods fo r meas uring reso nant f reque ncy,
veloc ity fa ct o r, and st anding-wave rati os . 160 paoes . $5.50. *

e VHF ANTE NNA HANDBOOK- BK7366- The NEW VHF Antenna
Handbook detail s the theory, des ign and co nstruc tion of hundreds
of different VHF and UHF antennas ... A pra ct ical book written fo r
the average amat eur who takes joy in building, not full of co mplex
form ulas for the design engi neer. Packed wit h fabulous anten na
project s you can build. $5.95.*

e PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
- A manual describ ing how to equi p a ham stat ion w ith a suitable
antenna. A wide ra nge of anten na top ics, sys tems, and acces­
sor ies are presented gi ving the read er some food for th ou ght and
practical data for const ruction. Desi gned to ai d the expe rie nce d
ha m an d novice as well. On ly $9.95. *

e TTL COO KBOO K - BK 1063 - by Don ald Lan caster. Expl ains
w ha t TTL is, how it wo rks, and how to use it . Discusses practical
appl icat ions, such as a digital counter and d ispl ay system, event s
counter, elec t ronic sto pwatc h, dig ita l vo ltmeter and a digit al ta ch­
om et er . $9.50.

• CMOS COOKBOOK - BK1011 - by Don Lanc aster. Detail s th e
application of CMOS, the low power log ic family suitable fo r most
applications presen tl y dominated by TTL. Required rea di ng fo r
eve ry se rious digital experim enter! $10.50.·

e TVT COOKBOOK-BK1064-by Don Lan cast er . Describes the
use of a standard te levisi on rece iver as a microproce ssor CRT ter­
minal. Exp lai ns and describes character gene ration, cursor con­
t ro l and inte rface informat io n in typical , eas y-to -unde rstand Lan­
caster style. $9.95. *

e RTL COO KBOOK-BK1059-by Don ald Lan cast er. Explains th e how and why of RTL (Resi stor-Transis tor Logi c) and gives desig n
infor mat io n th at can be put t o pract ical use. Gives a m ult it ude of d igital appl icat io ns ra nging from the basic sw itc h to the
sophis t icated co unte r. 240 pages; $6.50. *

2 NEW BOOKS
FROM 73!

e40 COMPUTER GAMES FROM KILOBAUD MICROCOMPUTING
- BK7381- Forty games in all in nine different cate go ries. Gam es
for large and smal l syste ms , an d even a section on ca lc ula to r
games. Man y versions of BASIC used and a wide variety of
systems rep resented. A must for the serio us comput er game sman.
$7.95 "

e UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS
- BK7382 - A valuable ad d it ion to your co mputi ng library. This
tw o part text includes the best art ic les that have appeared in 73
and Ki lobaud Mic rocom puting magazin es on the hardwar e and
so ft ware aspects of the new mi c rocomput ing hobby. Wel l known
author s and we ll s tructured text helps the reader ge t invo lved in
Am er icas fastest growing hobby. $10.95·

e HOBBY COMPUTERS ARE HERE!-BK7322-11 you want to
come up to speed on how co mputers work . . . hardware and soft ­
ware . .. th is is an exce llent book. It s tart s w ith the fundamen ta ls
and expl ains the c irc uits , the basi cs o f programming, alo ng w ith a
couple of TVT co nst ruc tion project s, ASC II-Baudot, etc. This book
has the hi gh est recommendation s as a te aching aid for
newcomers. $4.95. *

eTHE NEW HOBBY COMPUTERS-BK7340- This boo k takes it
from where Hobby Computers Are Here! leaves off , with cha pters
on Large Sca le Integrat ion, how to choose a microproce ssor chi p,
an int roduc t io n to programm ing, low cost 110 for a computer, com­
puter arith metic, checking mem ory boards , a Bau dot monit or /edi­
to r system , an audi ble logic probe for f inding those to ugh prob­
lem s, a ham 's compute r, a compute r aso mach ine . _. and mu ch ,
mu ch more ! $4.95*

"use the order card in the back of thi s magazine or itemize you r order on a separate piece of paper and ma il to : 73 Radio Bookshop • Peterbo rough NH OJ45B.Be sure to in­
elude check or detailed credit card info rmatio n. No C.O.D. orders accepted.•Add $1.00 handl ing charge. Note: Prices subject to change on book s not published by 73

Magazin e. Questi ons reqardi ng your order? Please write to Cust omer Service at the above add ress. Please allow 4- 6 weeks for delivery .

FOR TOLL FREE ORDERIN G CALL 1-8 0 0-258-5473
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All major brands feat ured in th e biggestand best
ham sto re for miles around . Corne in and twist
the knobs before you buy. Universal Amateur
Radio, Inc .• 1280 Aida Dr., Reynoldsburg (Col­
umbus) OH 43068, 866-4Ui7.

P hila. PA/Camden NJ

Featur ing: Yaesu, lC OM, Drake, Atlas, Den­
Tronn , Ten-Tee, Swan, Tempo, KLM, Hy­
Ga in, Mosley, Wilson, Larsen, M idl and
Southwest Tech nical Products. You won't be
disap po inted with equ ipment/service. Radio
World. On eid a C ounty Alrporl-T er minal
Building. Oriskany NY 13424, 337-Ui22.

ColumbusOH

Ho uston TX

Waveguide & coaxial microwave components
& equipment. Laborato ry grade test instru­
ments, power supplies. Buy, sell & trade all
popular makes, H P, GR, FXR, ESI, Sorensen ,
Singer, etc . Lectronic Resea rch Labs., 1423
Fen)' Ave., Camden NJ OSlO', 5414200.

Experimenter's par adise! Electronic and me­
chan ical components For compute r peop le,
audio people, hams, robot builders, experimen t­
ers. Open six days a week. Ga teway Electronics
Inc. , 8932 Ctarkcrest, Hou ston TX 77063,
978-6575.

Syracuse-Rome-Utica NY

Exper imenter's paradise! Electronic and me­
chanical components for computer peopl e,
audio peop le, hams , robot builders, experi­
menters . Open six days a week . Gateway Elec­
tronics Corp.• 8123-25 Page Blvd., St. Louis
MO 63130, 427-6116.

St. Louis MO

San An tonio TX
Comple te 2 way service shop . Call Dec, W5FSP .
Selling Antenna Specialists, Avanti, Azden,
Bird, Hy-gain, St andard communications,
Geoave, Henry, CushCraft , Dielectric, Hustler,
ICOM, MFJ , Nye, Shure, Swan, Tempo , Ten­
Tee and oth ers. Appliance & Equipment Co. ,
Inc" 2317 Vance Jackson Road, San Antonio
TX 78213, 734-7793.

Preston ID
Ross WB7BYZ, has the Largest Stock of Ama ­
teur Gear in the Intermount ain West and the
Best Prices. Cal l me for all your ham needs.
Ross Distributin ll. 78 So. Slate, Preston ID
83263, 852-0830.

San Leandro CA
Specializing in Ama teur Radio Test Guides.
F.C .C . Advanced Class test is a snap with our
manual. Bash Educational Serviees, 15373
Edgemoor sr., P.O. Box 382. San Leandro CA
94577.

Denver CO
Experimenter's paradise! Ele ctron ic and
mec.han ical components for comp uter peop le,
audio people, hams, robot builders, experiment­
ers. Open six days a week. GlIleway Eledro nics
Corp.• 2839 W. 44th Ave., Denver CO 80211,
458-5444.

Boise ID
Adzen, Amidon, Ameco, ARR L, B&W,
Call boo k, Collins, CushCraft , Dentron,
Hustler, ICOM , l im-Pak , KDK, MFJ, NPC,
Nye, Sams. SST, Swan, Ten-Tee, Wanzer,
Wilson . Custom Electronics, 1209 Broadwa)' ,
Boise ID 83706, Bob W7SC 344-5084.

Columbus GA
KEJIrr;WOOD-YAF.5U-DRAKE

The world's most fantastic amateur show­
room! You gc t ta see it to believe it! Radio
Wholesale, 2012 Auburn Avenue , Columbus
GA 31906, 561-7000.

San Jose CA
Bay area's newest Amateur Radio store . New &
used Amate ur Radio sales & service. We feature
Kenwood, ICO M, KDK, veesu, 'r en-rec. VHF
Engineering & many more. Shaver Radio , Ine,,
1378 So. BlISC()rn Ave., San Jo se CA 95128,
998-1103.

New Castle DE
ICOM , Ten-Tek, Swan, KDK, NDI, Tempo,
Wilson; Authorized dealer : I mile off 1-95. No
sales tax. Delaware AmateurSupply, 71 Meadow
Road, New Caslle DE 19720, 328-7728.

Uncasville CT
Cushcr aft, Bencher, Hy-Gain, Telex, Barker &
Williamson, Nyc-Viking, H ustler , MFJ, Call­
boo k, Murch, Una dilla, OK, Saxton, ARRL
Books, Used equ ipmen t , Electronic parts and ac­
cessories, free catalog . Donovan Bectroatcs ,
Inc ., 2510 Norwich, New London T pke, UnCIIS­
ville cr 06382, 848-3434.
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Your company name and message
can contain up to 25 words for as lit­
tie as $150 yearly (prepaid), or
$15 per month (prepaid quarterly).
No mention of mail-order business
or area code permitted. Directory
text and payment must reach us 60
days in advance ofpublication. For
example, advertising for the Decem­
ber issue must be in our hands by
October Ist . Mail to 73 Magazine,
Peterborough NH 03458. ATTN,"
Nancy Ciampa.

DEALERS

Terre Ha ute IN
Your ham headquarters located in the heart of
the midwest. Hoos ier Electronics, Inc. , 43B
Meadol"s Shopping Center. P.O. Box 2001.
Terre H aute IN 471102. 238-1456.

Littleton MA
The ham store of N.E. you can rely on. Ken­
wood, ICOM, Wilson, vaes u. DenTron, KLM
amps, B&W swnches & wattmeters , Whistler
radar detectors , Bea rcar, Regency, antennas by
Larsen, Wilson , Hustler, GAM . TEL..(;OM Inc.
Communications & Electronics, 675 Great Rd ••
Rl. 119, Linleton MA 01460, 486-3040.

Laurel MD
Kenwood, Drake, teaM, Ten -Tee, Swan, Den­
tron, Tempo and many ham accessories. Also
computers by Apple and Exidy . The Comm
Center, Ine., Laurel P laza-Rt.198, La urel MD
20810, 792-0600.
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63
61

Quest Elec troni cs
RCA Service Co.....
RF Power Labs, Inc........
Radio Amaleur Callbook, Inc.
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478 Radio Snack.; ....32
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352
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31
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Grove Enterprises 29
Hal Comm 19. 97
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Ham Radio Genter 103
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Ham Radio CenleriA EA 145
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481 Hamtronics, NY 243 RadioWorld 148
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318 Natio nal Comm. Group Co 102 74 Texas Towers.. .. 189

New England ARRL. 43 76 Trac Electroni cs 17
54 OK Machine & Tool .. ...131 335 Tri-Ex Tower 119
55 Optoelec t ronics, Inc 15 327 Trionyx Industnes.. . 37
325 Outdoor Outfi tters 185 77 Tuft s Radio Electronics 198·209
57 P.C. Electronics.. . 21 361 UHF Sales & servrce.. . 195
480 P.C. Electronics... . 30 37 UPI Comm. System s, Inc 157
348 Pagel Electronics. . 44 Universal Amat. Radio, IncJAEA

Palomar Engineers. .17.27 159
Pecos Valley Amat. Radio SUpply! 351 Universa l Communications 185
AEA . 27 311 V~nguard Labs.. . 237

58 Poly Paks 85 373 Van Gorden Engineering 57
Port land Radio Supply Co.lAEA 86 Vineyard Amat eur Radio 250
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Books, ETC.
To order, complete the fo llowing postage-pa id card, or it emize your order including
deta iled credit card inform ati on or check and mail to:
73 Magazine/Mail Order Dept ./Peterborough NH 03458.

73 DIPOLE & LONG WIRE ANTENNAS

.. .................... .. . $ 5.50

73 BAC K ISSUE...... . $ 3.00
73 BACK ISSUES- 25 OUR CHOICE..$12.00

73 BACK ISSUES- 5 YOUR CHOIC!O.$ 8.75

73 BACK ISSUES- 10 YOUR CHOICE

............................ . $14.00

73 BACK ISSUES-25 YOUR CHOICE

................... $25.00

BEHIND TH E DIAl.. ..$ 4.95

CHALLENGE OF 160.. .. ....$ 4.95

CODE TAPE - 5 WPM ..$ 4.95

CODE TAPE-6 + WPM ..$ 4.95

CODE TAPE- 13 + WPM .$ 4.95

CoQE TAPE-20 + WPM. ...$ 4.95
CODE TAPE-25 + WPM $ 4.95

CODE TAPES( ANV FOUR ABOVE) $15.95
THE CONTE ST COOKB OOK $ 5.95

40 COM PUTER GAMES $ 7.95

GIANT BOOK OF AMATEUR RADIO

ANTENNAS $12.95

HOB BY COMPUTERS ARE HERE $ 4.95

HOW TO BUILD A MICROCOM PUTER &

REALLY UNDERSTAND IT.. $ 9.95

IC OP AMP COOKBOOK $12.95
MAGIC OF HAM RADIO....... . $ 4.95 peterborough. n.h. 03458
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MASTER HANDBOOK OF HAM RADIO CIR·

CUlTS $ 8.95
THE NEW HOBBY COMPUTERS $ 4.95

NOVICE THEORY TAPES... .$15.95

OWNER REPAIR OF RADIO EQUIPM ENT

.. ................._... ............ .. $ 7.95

POWER SUPPLY HAN DBooK. $ 7.95

PRACTICAL ANTENNAS FOR THE RADIO

AMA TEUR........ .....$ 9.95

PROPAGATION WIZARD'S HANDBOOK
.......$ 6.95

QSL CA RDS-STYLE W-250 ...$ ~.95

QSL CARDS-STVLE w-soo ..$13.95
a SL CARDS- STYLE X- 250 $ 8.95

aSL CARDS-STYLE X-SOO $13.95

QSL CARDS- STYLE Y- 250 $ 8.95

QSL CARDS-STYLE V- 500 $13.95

RF & DIGITAL TEST EQUIPMENT .$ 5.95

ATTYHA~OBOOK. ...$ 5.95

RTL COOKBOOK .$ 6.50

StiELF BOX-1 ..$ 2.00

SHELF BOXES-2·7 $1.50 eac h

SHELF BOXES-8AND UP $1.25each
SSB THEM·ISUNDERSTOOD MODE...$ 5.50

SSTV TAPE. $ 5.95

STu ovduJOE-ADV. CLASS $ 6.95
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Item Pric.
STUDY GUIDE-EXTRA CLASS.... ....$ 5.95

STUDY G!-!IDE- GENERAL ~LASS ..$ 5.95

STUDY GUIDE-NOVICE CLASS.. ....$ 4.95

TEST EQUIP U B Vl -COM PONENT

TESTERS $ 4.95

TEST EQUIP LIB V2- AUDI0 TESTERS

....................... ...... . $ 4.95
TEST EQUIP LIB V3- RADIO EQUIP..$ 4.95

TEST EQUIP LIB V4-IC TE5T eo .$ 4.95
TOq LS & TECHNIQUES. ...$ 4.9?
TIL COO~B·OOK : $ 9.50

TVT COOKBOOK ..$ 9.95
UNDERSTAND ING & PROGRAMM ING . '

~ICROCOMPUTERS : : $10.!il5
VERTICAL BEAM & TRIANGLE ANTNS

....................... .:$5.?Q

VHF ANTENNA HANDBOOK S 5.95

WEATHER SATELLITE HAN DBooK.S ~.95
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