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Henry Radio's
New World Headquarters

After more than 30 years in the sam e location, Henry
Radio in Los Angeles has moved to a beautiful new
"World Headquarters" to better serve our amateur.
commercial and industrial customers in Southern
Califom ia, all over the United States and indeed the
world.
Our new headquarters are just a few blocks from the
Olympic Boulevard location where we have been
meeting and assisting our good friends for these
m any years. A ll the famous Henry services are still
available...only m ore so. The world's broadest line of
amateur communication equipment plus the Henry
line of high power HF linear amplifiers, solid state
VHF and UHF amplifiers, our own Tempo line of
synthesized hand helds for amateur use at 144, 220
and 440 MHz as well as com m ercial channelized

handhelds and solid state amplifiers all FCC type
accepted, and finally a broad line of industrial and
medical RF power supplies and plasm a generators
providi ng reliable continuous duty HF and VHF in the
power range of 500 to 10,000 walts.

Henry Radio has come a long way in the 53 years
since we first began serving the amateur fraternity. In
the same personalized manner we have always
greeted ou r customers, we say " thank you" to all of
our thousands of loyal customers whose support has
allowed us to come so far and we say "hello" from
our new "world" headquarters to all those thousands
of custom ers throughout the world that we intend to
serve in the years to come.

Please let us know how we can assist you.

2050 S. BUNDY DRIVE, LOS ANGELES. CALIFORNIA 90025 (213) 820-1234
93 1 N eUCLID. ANAHEIM CA 92801 (714) 772-9200
BUTLER. M ISSOURI 64730 (816) 679·3 127

TOLL FREE ORDER NUMBER: 18001421-6631
FOf all Sl, te$ Ute", Cahlof"" CaI,l fe5'clent$ ple'~ c,lI COlletl 011 ou• •egllla. num!ler$
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Ask for details,
prices.

TS·130·S

TS·830·S

FREE SHIPMENT (UPS Brown)

Ask for derails, prices.
FREE SHIPMENT (UPS Brown)

New commercial grade trenec'w
provides lu tl 9 band coverage.

FREE SHI PMENT(UPS Brown)

COLLINS KWM·380

MIRAGE B·1016 2M
AMPLIFIER
16DW OUTPUT
SSB. FM. CWo

REG.279.95 $249.95
Freq range : 144 . t48MHl . RF out: 160W nom.
(lOW in). _ RF power In : S- tSW . DC operating
pwL 13.6V OC @ 20-2SA . lntermment duly
Cycle _ BUilt - in receiver pre·amp. Auto -
mal iC,nlernal or edernal re tay keying .

FREE SHIPMENT (UPS Brown)

CUBIC /SWAN ASTRO 103

BEAT THE
PRICE

INCREASE
while they last

TS·520·SE

(and other well known Kenwood ham products)

••• •

~ :::.... . ,;.:'.,.. ... - ...
t'i- · ~· ' •.

Ask for details. prices.

YAESURACK
FOR FT·7
STATION

, T R· 2 400

CALL FOR YOUR
SPECIAL PRICES ON

ALL OF THESE OUTSTANDING ITEMS

FREE SHIPMENT (UPS Brow n)

Ask for derails, prices.
FREE SHIPMENT (UPS Brow n)

gaOd
aaao
Dad"'"
Ba.. a
•••

R.L. DRAKE COMBO
TR7/DR7 .11 band
transc'vr.

KENWOOD
•I

25W OUT FROM TR·2400
w /American Radio "324"

TR ·2400 plugs1ljrectl~ into compact as
sembry. Linear amp features V-Mos pwr

traosistcr; gives 25W
RF across band Wi1 5
wens drive. Built -in
ampispkr boosts audiO
more than 2W, Also cur
renlllm'led charger
forTA · 2400. 12VOC @4A
Socket lor ext PTT mH:.

-~
. • ~t. . ..... ~
. .. ~ ". . ..-

R7 fu ll-coverage
rec'vr.

$199.95 FREE SHIPMENT (UPS Brown)

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

CAUF. CUSTOM ERS PLEASE
CALL OR VISIT USTED STORES

BURLINGAME, CA 94010
999 Howard Ave., (415) 342·5757
5 miles sooth on 101 trom SF Airport.

ANAHEIM, CA 92801
2620 w. La Palma__

(714) 761-3033 (213) 660-2040
1 mIle east Knotts Berry Farm

OAKLAND, CA 94609
2811 Telegraph AV8.• 14t 5) 451-5757

H....y 24 Downtown lett 27th olt-ramp

SAN DIEGO, CA 92123
5375 Kearny vsa Road (714) 560-4900

Hwv 163 & CI. " emonl Mesa Blvd

FREE
SH IPM ENT

(UPS Brown)
CON TINENTAL

US A

FREE PH ONE

800
854·6046

BEST PRICES, DELIVERIES
FIVE STORE BUYING POWERI

VAN NUYS, CA 91401
6265 Sepulveda Blvd" (213) 968·2212·

San O,ego Fwy at Victory Blvel

OVER·THE·COUNTER
Mon. thru Sat. 10AM to 5:30PM

AfA ' Al~'''' ''CE •...L....... • ......Eoo · .........£>00\.. ARRL· ,oSTAO"
• .".....IlI · 8 E..CHEF" 8E""" TE l( · 81RP·!l&W, C"'l.LIIOOt< · COE
• COU"S'CUR TIS' CUSHC ....Fl· l)AJ'."•. 0.0TOO<oG. DE" TRON
o DRME. DOfNG""H RlO'OG · E'''''-': · MUSTUA.MV.(>A,'" C OM
.J ... ""'-LEA · "f ......,;)()O · " l ... ·lAASE.. ·ll./N...A. WTl ' "" J
• ...cAl).LOG · .....,. POIOOUCTS . "" PAGE' "'OSl.EV· " VE
.P....OM...A·AOIlOT·-..·SHUflE·S • TE"'PO " ElEO
.TElAE .· 'E"· TEC' l Ars TA() .,AfSU _ .

ROTORS
ALLIANCE CDE

U·l00 HAM IV
$41.95 $169.95

HD·73 T2X
$109.95 $229.95

FREE SHI PMENT (UPS) Brown

VHF/FM DEVIATION
METER
$99.95
FREE SHIPMENT
(UPS Brown)

Direct meter readout 0 1 FM deViatIOn(marked
for nom. lone pad. voice eeveuou. Covers
t44 ·148MH: w freq selected by d l. 146.52
MHl xt l SUpplied Operales from 11.9 10 16VOC.

c.l .es.odems p._ . dd wJes lou



editorial by Wayne Green
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BUY AMERICAN
The other day I met a chap

who mentioned that he had
bou ght an Amertcan car and
thus was not support ing the
Japanese. Some of our Amer·
teen ham manufacturers are
waving a similar lIag. As the
user of Japanese ham rtgs, Jap
anese cards, Japanese hl·f1.
Japanese cameras, Japanese
calculators, Japanese cassette
players, etc., perhaps I can put
this Into some more realistic
perspective.

Firstly, In case there is any
red-neck reaction that I'm not a
patrtot lc American, I would like
to point out that I was right
along there with everyone else
in WWII. Secondly, having now
visiled nearly 100different coun
tries I am In a position to say
with authority that I have yet to
visit another country that I
would prefer to the US. I am not
tn any way blind to the manifest
faults of our country, it 's Just
that even with them it Is better
than the others.

Those of you who have read
my editorials know that I am not
ret icent about writi ng about
things which I feel should be Im
proved about our country. It Is In
that respect that I would like to
comment upon the subject of
imports. One of the great hopes
that I have Is that the Reagan
administration will be able to
cu rb the growing soc ialism
which has weakened our cou n
try and that they will be able to
stop the growth of government
control of us all . There may In
deed be ways that some of the
more obvious agencies can be
made to prOVide value to all 01
us, but until then I can on ly be
distressed by HEW, OSHA, FTC,
and some eaencree whi ch I
don't even dare to name for fear

of recneer. They have unlimited
funds to harass me and a his
tory of using them for that pur
pose on others.

The United States could be
compet it ive with other countries
but for several problems. One Is
the tax situation. I've just re
cently opened a production
plant in Ireland to put out In
stant Software packages for
sale In the European and Middle
Eastern countries. if I want to
buy a piece of product ion equ ip
ment In the US, I not only have to
pay for It up Iront, I also have to
buy It trom profits. This means
that In essence I have to pay
double tor It .•. less a small
amount for an investment tax
credi t. if I want to put up the
same machine In Ireland, I find
that not only are there no re
quirements for using profi ts for
thi s, but that the government Is
standing ready to put up about
5(W. of the cost of the equip
ment. Thus the bottom line to
me is a cost ot about four times
as much to get the new equip
ment tor production In the US as
In Ireland.

Much has been written about
the efficienc ies of foreign pro
duction through their use of
modern production equipment.
This keeps cost down and
makes a firm more competitive.
Until such time as the tax ettue
tion here changes, I fear that the
US can only fall further behind In
production efficiency. Produc
tlvi ty, It Is called.

In the car industry there are
othe r problems. No doubt
you've seen pictures of the
automated Japanese car plants.
Why don't we have those here?
One reason Is the high cost,
where the maChinery needed
costs several t imes as much
because of taxes and no ccvem-

ment help. Another is the fierce
resistance of the auto unions to
anything which will cut down on
the number of workers needed.
That would be okay If ali other
countries would do the same.
Unions, as a matter of course,
bitterly fight automation. Add to
that the wages achieved by our
auto unions .••double the aver
age American wage . , ,and you
see why Detroit has no chance
of being competitive with tor
etgn fi rms.

Should we set up limitations
on Imports? This will bring on
similar limitations on our prod
ucts ... and not so much on
those which are not competitive
as those which are. That Is a los
Ing battle and it takes a keen in
sensitivi ty to history to recom
mend limitations on Imports.

Three years ago I foolishly
went out and ordered an Amer
ican car. I have lived to regret
that Impulse. it was a Dodge.
The IIrst thing thaI happened
was that I was ripped off by the
dealerfor$200. I put down a pay
ment with my order , .• and
though the dealer was unable to
provi de the car, he stili kept the
$200. 1 complained to Chrysler
and they said, In effect, tough. I
did get the Dodge from another
dealer when the first was unable
to get It In a reasonable time.
The car worked for a few weeks
and then the engine stopped be
Ing dependable, stalilng and be
Ing unstartable more often than
not. The local Chrysler garage
tried to fix this, coming up with
many approaches. None has
succeeded and It stili goes
through the process of starting
up _, . running for a lew minutes
and then stopping. Oh,lt can be
started if you take the engine
cover oft ut's a van) and pour
gas Into the carburetor directly.



The ZL/DF Special
-your next T-hunt could be a hare-

raising experience AD6Z 40

A 49-MHz Repealer!
-fun project. Kl7GlK 44

TR-7400 Behind Bars
- something new in Smeters

. . ... .. ... ... . .. ...... . ... WB3ATP 46

march 81

MAGAZINE

Home-Brew X-Band Wavemeter
- ind ispensable test gea r fo r
microwave mavens W1SNN

The Real-World Connection
fa -add up to four I/O ports to
I.4D your TRS-80 K6EW

Practical At and Rf
Speech Processing
- using modern ICs Staff

LOR: A Light-Operated Relay
-handy circuit has many uses
.............. ............ PY2AUC

The Calibrator Galer
-so you can find yourself... WBSPPV

64

68

72

76

78

COVER: Ta lk 10 the wor ld through your a-meter handle-ta lkie! Metroplex, the New York CUy
metropolitan area's most sophisticated system 01 inter-li nked repeaters, has over 400
members, including 50 overseas amateur radio operators!

Metroplex was conce ived in January, 1978, by K2KLN and WB2MGB 10 : establish
repeaters on 811 allocated FCC frequencies; use all available modes; provide 24-hour
emergency communications; and provide a forum for east coast and worldwide amateur
radio operators, vla a z-met errtc-meter FM link. Club members have al ready contacted over
35 countries on 4 continents through the t o-met er link.

Autopatch facIlities are completely computerized and are part of a large long-di stance
network which inc ludes trunk lines, sate llites, and emergency speed-dial numbers. All tra
quencles are coordinated through T·SARC.

Listen to Metroplex FM on 29.640129.540 In, and on 145.4501144.850,223.720, and 443.950.
For further in formation, write PO Box 237, Leonia NJ 07605, or call ihe 24·hour club phone,
{201)-592-1579, to request an Inlormation package. (Photo of Hank Goldman WA20VG by
Larry Mulvehi ll WB2ZP1, Cold Spring NY.)
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"We were just driving by and noticed how low your antenna Is! Is It all right If
we put It up 200 feel . . . just for kicks?"

250,000 NEW HAMS?

The fantast ic success Tufts
Electron ics has had in cet
t lng new hams licensed gave
me an Idea. First, let me explain
that Tufts took a back part of
the store and set up an area
where Novice classes could be
held. The classes have been
gaining In popularity and the
graduatlon of aboul 90% into li
censed hams has been expert
enceo.

One minor note. Tuft s con
tacted the league tor help in
gelting an outside ham to come
In and give the Novice license
exams. The chap they recom
mended was contacted and my
understanding Is that he re
fused to give the exams except
for S5 each . • . nowever. for that
pr ice he guaranteed that every
one wou ld pass ... presumably
even If he had to help them do
the test.

At any rate, the idea that
came to me one morning was to
try to Interest Radio Shack In
setti ng up ham classes in all of
their 5,000 comp any -owned
stores . If they were to set up to
handle ten to twenty peop le, It
would not take a lot of room, and
would have a large number of
beneflts to Radio Shack . . . and
obviously to amateur rad io, too.

If these stores only prOVided
50 Novices per year, this would
be a total of 250,000 new hams
per year. At that rate we might
catch up with Japan In eng l·
neers and technic ians with in
five years and have a chance at
getting back the technolog ical
ba ll in electron ics.

The plan wou ld be for the
classes to run for ten weeks,
with class time spent mostly In
teaching the students the the
ory they wil l need for the Novice
ticket and as a foundation for
the General t icket later on. They
would also be taught the rules
and regulations, plus all sorts of
background about amateu r
radio which they will need as
amateurs. The teaching would
be largely by way of video tapes
which I wou ld provide. I'm set up
to make tapes now and have the
experience of our audio cas
settes on Novice exams.

an aggressive approach by ham
Clu b s, In va din g ou r h igh
schools, will do the Job. We may
need every attack we can think
of .. .but somehow we must get
growth of amateur radio if we
don 't want to see our Industries
fall further and further behind.

-
f'~=

whether you are looking at com
puter, entertainment, communi
cations, or automation. We're
heading Into an era of satellite
commun ications wh ich will
reach right down to every office
and home. We're looking at
more and more of our home and
office equ ipment going erec
tronlc. Just a few weeks ago I
saw the prototype of a micropro
cessor controlled ski binding.
We're going to have to adjust to
electronics playing an lmpor
tant role In our life over the next
twenty years and that means
that we must have the eng ineers
and technic ians to des ign, bu ild,
Install, operate, and service all
of this stuft.

In that light we don't need a
10% growth, we need a 50% to
100% ham growth lor a few
years. Whether this is some
thing wh ich can be done under
the present regu lations or not, I
don't know. II may be that Radio
Shack. can help. It may be that

-

by Bandel Linn K4PP

they can do to solve the prob
lems.

Much has been written about
the prob lem of productivity, but
the basic reasons for it are stili
untouched. I think that Amen
can firms could compete with
the Japanese If we had Just two
major changes. One would be a
tax change which wou ld enccur
age automation and mcoemee
tlon. The other Change needed Is
some sort of enormous growth
in the number of hams In
America so we would again be
competitive technologically.

When I bring up growth of
amateur rad io, I'm no longer
thinking In terms of trying to get
back to the 11 % growth we had
before Incentive licensing was
proposed In 1963, when we went
to a negat ive growth. We're over
one million technic ians al"ld en
g ineers behind where we shou ld
be and we desperately need to
play cetcb-up.

The future Is electronic,

•

Well ... 1Can Dream, Can't I?

•

Nothing else known to man wil l
start it.

The purpose of the van was to
provide a work area for mewtrne
I was traveling to club meetings
and on business trips. The van
bounces so badly that It Is use
less lor this. The shocks rattle,
the thing lalls apart faster than
a team of ours can put It back to
gether. It Is a disaster.

Compare that to the Mazda
RX·7 wh ich goes like spit, has
caused virtually no prob lems,
does not bounce or ratt le, and
gives us almost twice the gas
mileage. It does not have quite
the room of the van and seats
two instead of ten, admitted ly. It
does not have room to mount a
typewriter, but then what good
Is a typewriter if one can' t hit the
right keys because It is bounc
ing around so much? The Chry·
erer reaction to my problems
has mainly been one of it being
my fault for buying the car, not
any serious effort to see what

6 73 Magazine· March, 1981



TRIO-KENWOOD COMMUNICATIONS INC.
1111 W EST WAL NUT / C O MPTO N, CA 90220

Hand-shack.

OPTIONAL ACCESSORIES:

• ST-l base stand (shown) which orovroes 1.5
hour quick charge, a-om connector for dynamiC
microphone. and SO·239 antenna connecto r,

• BC-5 DC quick charger (1.5 to 2.0 hours)
• SMC-24 speaker/microphone
• LH-I ceiuxe leather case nee-cram cowhide)
• PB-24 extra battery pack With charger adapter
• BH-l belt hook

STANDARD ACCESSORIES INCLUDED:
• Flexible rcooeozec antenna With BNC connecter
• Heavy-duty (450-mAh) NICd battery pack
• External-standby (PIT) plug
• AC charger • Extemat-rmcropnone plug
• Hand strap • Earphone

NOTE: pnce, speclfJcatlons subiecl ro change with
our no/ice and obligarJon.

• Repeater or s implex operation
Convenient mode SWitch shifts transmit frequency
+600 kHz or -600 kHz 0110 the frequency stored
In 'MO' memory

• Reverse operation
pusn-button SWitch stutts receiver to transmit fre
quency and transmitter to receive frequency.

• Extended operat ing t ime
With LCD and overall low-current Circuit deSign.
Only draws about 28 rnA squelched receive and
500 rnA uansmn (at 1.5 W RF outpull. lor longer
ooerauna time between charges.

• Two loc k switches
Preven t acc idental frequency change and acci
dental transmission.

• BNC anlenna connector
Easy to connect external antenna

• LCD - a!Tow" indicators
Sho w -ON AIR: 'MR' (memory recall). 'S ATT"
(battery status), and ·LAMp· switch on,

• High-impact ca. e and zinc d ie -cast frame
Extremely rugged WIth antenna counterpoise,

• Extemal PTTmk:rophooeandearpholteCOl_l8Ctote
Easily accessible on light Side of transceiver.

• Compact and light weight
Only 2 ·1 3116 inches Wide, 7-9116 inches high, and
1·718 Inches deep, Weighs only 1,62 pounds (in'
cluding antenna. battery. and hand strap).

.:::_ _ Microphone PTT and audio terminal.

__- Chalger terminal

~_- Earphone Jack

'ut a ham shack in your hand, The TR·2400
I the Ideal hand-held tor 2 meters FM. It
eeturee a large LCD readout that can be
! ad In direct sunlight or in the dark. 5-kHz
tep PLl synt hesized operation, 10-channel
remorr, scannlng ,and te-butten autopatch
ITMF encoder.

R·2400 FEATURES:

t.rge LCD digital readout
Readable in ceect sunlight rbe tter than LEOs).
Readable In the dark (With lamp SWitch). Virtually
no current drain (much less than LEOs) and dis
play stays on. Rugged and dependable in hot or
cold temperature ranees. Shows receive and trans
mit frequencies and memory channel.

5'kHz-step frequency selection
PLL syntheSIZed keyboard channel selection sys
tern No -5 up' SWitch needed. Selects from
144000 to 147.995 MHz.

UP/DOWN manual scan
Single or fast continuous 5·kHz steps from 143,900
to 148,495 MHz tor Amateur and MARS 01 CAP
Simplex or repeater operation.

10 memones
Retained With battery backup (only 2.0 rnA). ' MO'
memory may be used to shift the transmit frequency
any desired amo unt 10 operate on repeaters with
nonstandard split frequencies

Built -in autopatch DTMF (Touch-Tone-) encoder
Uses all 16 octtoos 01 keyboard whIle tranSlTlllllng.

'utomatlc memory acan
::hecks all 10 memory channels. Programmable
o loc k automatically on either BUSY (signal pres
mIl or OPEN (no Signal) channels,

iubtone switch
.cnvetes subaudlble lone encoder (not xeowcoo
uocnecn.

Synthesized,
big LCD,
10 memories,
scanning, QTh!F
TR-2400
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The MOfse code would be
taught mostly vIa audio cas
settes . . . and we do ha...e Ihe
best series for that yet produced
by anyone. The study manual
wou ld also be a...allable from 73
... one of the few study man
uals which st resses under
stand ing the basics instead of
just memorizing questions and
answers.

New hams need to ne...e some
background In how to operate,
how to lune a rig, what swr Is
and how to use an swr meter,
etc. They should know about OX
and how to work it _.. under
stand aboet contests and the
many other phases of amaleur
rad io such as RTTY, SSTV, FAX,
microwa...es. repeaters. and so
on. These are a natural for vIdeo
tape. This would ma ke the
courses both interest ing and In·
formatlve, provld ing constant
lifts of enthusiasm for tne hope
fuls. It can get ...ery discouraging
at Umes, so one has to remem
ber that these c lasses Bre show
bus iness.

The exams and help with
questions cou ld be provided by
nearby ham clubs.

The course should not be
glven free since that encccr
ages people to drop out when
some ccntnct makes them miss
one class. I suggest a charge of
$50 to co...er the costs 01 Ihe
space, the code tapes, the study
manual, a code practice key and
buzzer, and the use of the ...Ideo
tapes. This wou ld br ing In at
least $12.5 '-1 for Radio Shack at
the 250,000 No...ice level.

A side benet it to Radio Shack
would be the generation of a
bunch of new customers whO
are used to coming to their
stores. If they put out a Novice
rig at. say. S35O, they would be
able to generate another $85M
or so In sales, br ing ing the
whole project up to around
$1ooM.

As long as the computer sales
don't falter In their growth, Tan
dy will continue to have a
healthy stock price. But per
haps. In ... iew of the softness of
the product through their lack of
adequate software and with the
Impending Invasion from Japan,
It m ight Just be prudent lor Tan
dy to ha...e a new project In the
wings which can keep profits
growing In case the computer
line lalters .

Radio Shack has tried several
other nercs for possible dever
opment Into major consumer
sales. but they have fallen

through. Perhaps ham rad io is
one which would click. Between
the ham clubs and local adver
tising and promotion to get In
high school students, I think
that 250,000 per year Is not a dlf·
trcuu goal for such a program.
That wou ld on ly requ ire one
evening per week for the stores.
Two even ings a week, average,
would bring out 500,000 new
hams a year. We might have to
get real blIsy and develop some
of the plans lor coping with that
number 01 hams If that came
about.

Despite the seeming crowds
on our ham band s today, the
technica l developments we see
Immediately ahead would en
ab le us to cope with at least ten
times as many hams as we have
right now. it would be one of the
best things to ever happen to
amateur radio.

The classes would help to
focus the attenllon of our ccun
try on the need for amateurs as
a way 10 rega in our lead In erec
tron lc techno logy .•. mak ing
ham radio and Radio Shack the
heros. Perhaps In five to ten
years the damage done by " In
centive Licensing" can be un
done.

VIVA ARRl
Every now and then I meet a

ham who really believes that I
am antl·league. Grac ious, noth
Ing could be further from the
truth! I have long been a stead
fast and loyal supporter of this
organization which Is devoted to
the relaying of messages by
amateur rad io. Indeed, where
would our country be withOut
this tree message service?

Oh, I must admit to a bit 01
pique when some of the Ideas
which I have suggested to the
League have been given short
shr ift. But these Ideas were only
lor the purpose of Improving
their Image and brInging more
glory to amateur rad io. For in
stance, I can only ascribe the
refusal to Insti tute the Sing ing
Hamgram to the classical Net
Invented-Here mental ity .

It stands to reason that If
amateur radio relaying is ever
go ing to be successful It Is go
Ing to have to take cognizance
of the competit ion and meet It
with similar or better services.
Older·tlmers will remember the
triumphs of the past. What old
time ARRL member Isn' t moved
to tears over the memory of the
Postal Telegraph being forced
out of business? I've got my

4(}year membership pin and I'm
puillng for us to topple Western
Union. We·...e got 'em on the
ropes, but w. must keep up the
pressure.

As an answer to those men
tally retarded illiterates who In
sist that I am not 100% pro
ARRL, I pledge to tlnd s0me

thing positive to say about the
organization. After locHl.ing over
the situation carefully, I believe
Ihat I will be able to come up
with a very positl...e statement
along In June or July. This will
take some research on my part,
but It will be worth every minute
of It If I can counter the calumny
which has been spread by pee
ple who are trying to hurt 73
MagaZine.

AFRICAN POWER
While It sure would be nice to

both perk up the action In the
African countries with more
hamming and to know that ama
leur rad Io Is doing Its thing fOf
these countries by providing
them with a resel'YOlr of young
hams who can then go on to be
Ing eng ineers and technicians
. .. much as was done In Jordan,
there are some special prob
lems facing most Atrlcan coun
tries which have to be taken Into
consideration.

It Is a tact that most African
countries are paying heavily for
their technical work to be done.
They have to Import European
engineers and technicians at
substantially higher salaries
than would ha...e to be paid lor
cltlzene. In many cases, where
the country goes to the expense
of sending its own ci t izens to
the US or Europe for technica l
t raining, these people rema in
abroad since their opportunit ies
are far better there than at
home.

Amaleur radio could sol ...e a
lot of that problem for these
ccunmes. If It were given a
chance.The country would have
to support the establishment ot
ham statlons and ham study
groups within their youth clubs.
They would have, as did Jordan,
to set up some people to make
the rounds ot these clubs and
provide the technical traIning
needed.

My friends in these countries
assure me that there are teenc
agars In these countnee with
brains and the dri...e to go far In
electronics, If only a ham pro
gram could be instituted. There
Is no shortage of the raw materl·

Continued on PlIgB 102
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CALENDAR

CONTESTS

1981 SSTV Conlest
ARRL OX Conlesl-Phone
Boy SCout Exhibition Station
OARC Corona 1l).meter RTTY Contest
QCWA aso Party-Phone
ERAA aso Party
South Carolina aso Party
Bermuda Contest
CARF Phone Commonwealth Contest
Tennessee aso Party
BARTG Spring RTTY Contest
Spring VHF aso Party
ca World Wide WPX-SSB
YllSSB aso Party-CW
NA/SA RTIV Flash
VL ISSB aso Party-Phone
aRP aso Party
Helvetia Conies'
OARC Corona 1l).Meter RTTY Contest
Europe and Afrlca Giant RnY Flash
European OX Contest-CW
European OX Contest-Phone
G.QRP-Club CW Activity Weekend
Washington State aso Party
DARC Corona 1l).Meter RTTY Contest
DARC Corona 1l).Meler RTTY Contest
European OX Contest-RnY
G.QRp·Club WInter Sports

FREQUENCIES:

Any authOrized amateur fre
quency is permissible. The fol
lowing suggested frequencies
have been selected to minimize
interference to others:

3900-3930, 7230-7260, 14280
143 10, 21350 ·21380, 28600
28630.

SCORING:

Each contact made with
another aCWA member wi ll
count as a single point. Add up
the contacts with acWA mem
bers and then multiply this num
ber by the number of chapters
represented.

AWARDS:

Plaques for the top scorers;
certtucates will be given for the
2nd through 5th runners up.
Standings and scores will be
published in the QCWA NEWS,
summer, 1981, issue.

QCWA aso PARTY-PHONE

0001 GMT M8rch 14 to
2400 GMT March 15

Contacts with the same sta
tion on more than one band can
be scored only once. Contacts
made with "captive" stations,
such as when operating in local
nets, are not valid.

EN TRIES:

logs should include the ret
lowing information: time (GMn,
call, asc numbers, name, chap
ter number or name, state or
country. II is the responsibltity
of each contestant to provide a
:egible log (no carbon copies)
and to list all claimed contacts.
The total contacts for each page
will be recorded at the bottomot
each page. The total contacts
for the Party should be recorded

EXCHANGE:

aso number, operator 's
name, and QCWA chapter iden
tification (offiCial number or
name). Members not affiliated
with a chapter should use "AL"
If a member belongs to several
chapters, then one must be
chosen and used lor the aso
Party. If desired, you may use
one chapter for the CW Party
and another one that you belong
to for the Phone Party.

and 28600 kHz on SSB. A special
commemorative QSl card will
be sent to those who QSl with
an SASE. The aSL manager is
PARC, ere Joe Giangrosso
WD4JZG. PO Box 3075, Fort
Walton Beach Fl32548.

AWARDS

Various plaques and certifi
cates to top scorers. Cert if icates
to each OX entrant making more
than 500 osoe, ARRL-aff il iated
clubs compete lor gavels on
three levels: unlimited, medium,
and local clubs. Details should
have appeared in the January,
1981, QST.

ENTRIES:

All entrants are encouraged to
use forms available from ARRl
(include an SASE or one IRC).
Logs should indicate t imes in
GMT, bands, ca lls, and ex
changes. Multipliers should be
clearly marked in the log the first
t ime worked. Entries with more
than 500 osos must include
cross-check sheets. All opere
tors of mutti-operator stations
must be listed. Entries must be
postmarked by April 7, 1981, and
addressed to ARRL.. 225 Main
Street. Newington CT 0611 1. Any
ent ries received after mid.July
may not make QST listings.
Usual entry condit ions and drs
qua lificat ion criteria.

BOV SCOUT
EXHIBITION STATION

Th e Playground Amateur
Radio Club (PARC) of Fori
Wa lton Beach, Flor ida, will
operate a special event station
at the 1981 Boy Scouts of
America Choclawhatchee Dis
trict Scout Exhibition. PARe
members will operate stallon
W B4SFU (Scouts For Unity)
from ooסס to 2400 GMT on
March 14, 1981. The station will
be operati ng on 14290, 21370,

SCORING

WNE sta tions cou nt 3 points
per OX a s o .The mult iplier Is the
sum of exec countries (except
US and canada) worked per
band. OX stations score 3 points
per WNE aso. The multiplier is
the US states (except KL7 and
KH6) and VE1-7, va, and
VE&'VYl worked per band. Max
imum of 57 per band. Final score
is total aso points times the
total mult iplier.

EXCHA NGE

WNE stations (includes 48
contiguous United States and
does not includ e Canadian
islands of St. Paul and Sable)
send RS and stetescrovroce. OX
stations send AS and transmit
ti ng power as a 3-digit number.

sial ions may use spotting nets
for murucuer hunt ing only.

Your censfen must indicate
your OXCC country (Kl7XVZl2 in
NJ, FGtlAAAlFS on St. Mart in,
etc.j. One operator may not use
more than one callsign from any
given location durinQ the con
test period. The same station
may be worked only once per
band. No crossmode, cross
band, or repea te r contacts.
Aero nautical and marit ime
mobile stations outside the USA
and Canada may be worked for
aso cred it only by WNE sta
tions. All t ransmitters and re
ceivers must be located within a
500-meter-diameter circle, ex
cluding cuecuy-ccnnectec
antennas. This prohibits the use
of remote receiving installa
tions. However, multi-operator

unchanged. Use all bands, 1.8 t o
30 MHz.

Operating categories inc lude
si ngle operator allband and
s ingle-ba nd ; mutt t-operetor
single transmitter or mu lt i-trans
mi tter; OAP single transm itter
only with 10 Walts input or less
(5 Watts output or less).

Mar 7·8
Mar 7-8
Mar 14
Mar 14
Mar 14-15
Mar 14-15
Mar 14-15
Mar 21·22
Mar 21·22
Mar 21 ·22
Mar 21·23
Mar 28-29
Mar 28-29
Mar 28·29
Mar 28·29
Apr 18-19
Apr 18·20
Apr 25-26
May10
May 23-24
Aug 8-9
Sep 12·13
Sep 12-13
sap 12-14
sep26
Nov8
Nov 14-15
Dec 26-31

Robert Baker WB2GFE
15 Windsor Dr.
AtCD NJ 0lJ()()4

ARRL INTERNATIONAL
OX CONTEST-PHONE

ooסס GMT March 7 to
2400 GMT March 8

The ARRL·sponsored contest
is open to all amateurs world
wide. Note that the basic con
test format has been returned to
that 011979, with WNE stations
working the world and every
body else working WNE sta
tions only. The changes to
single-band categories and the
expanded awards program
proved very popular and remain
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A superb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truth is. our 80008
lGigahert z is an excellent counter. In
fact. it's preferred by many engineers,
technicians. and e lectronic e nthus
iasts. Not a single competitor on the
market today can surpass our pricel
performance ratio.

And we've deliberately kept our
prices down. First. we've refused to
join everybody else in their high mark
ups. Instead of "charge what the mar
ket will bear." for us it's "charge a fair
price . " Second, we sell what we man
ufacture. directly to you. So extra
costs of extra steps are automatically
e liminated. Third. we have to build a
lot of frequency counters to meet the
demand. Because we do seDso many,
we don't have to charge a high price to
make a profit.

And about quality ...
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Freque ncy Counter has a 10
Megahe rtz precision cr ystal t ime base .
But most important, the 80008. using
the most advanced LSI circuitry, has a
guaranteed sensitivi ty of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al
toge ther, the 8000B uses only 6 IC's,
making the chance of failure virtually
nonexistent.

~ ,

Three selectable gate times pro- BRIE F SPECIFICATIO:-lS:
vide the measureme nt speed you need Frequency Range: 10 Hz to 1 GHz
- and greater re solution. The re solu- (ModeI 8OOOB), 10 Hz to 600 MHz
tion is furthe r enhanced by our count- (Model 8610B); Timebase:
er's 9-digit display. Frequency: 10 MHz. Stability: ± 1

Like the 8OOOB, Sabtronics' ppm (20 to 40CO. ), Aging Rate: < 1
8610B is a high-quality precision fre- ppm/year; Sensit ivity (adjustable ):
quencycounter. It features only 4 Ie 's, Input A< 15 mY to 100 MHz, Input B
and offe rs a fre quency range up to 600 < 30 mY, 100 MHz to 1 GHz (Model
Megahertz. 80008), < 30 mY, 100 MHz to 600

MHz (Model 86lOB); Gate Times: .l
The cases of both counter s are 1 10 R I .

hi h h
- 5 sec., sec., sec.; esc utlon: 0.1

g strengt impact-resistant AB Hz to lOMHz. 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged. to 1 GHz: Display: 9-digit LED 0.4";
Sabtronics doesn't believe in skimping Power Requi rements: 4.5 to 6.5
on the high quality construction that VDC (4 C-ce lls) or optional AC
brings excellent performance. But adapter; Dimensions: 8" wide X 6.5"
we 're not about to charge a high price deep X 3" high (203 X 165 X 76 mrn).
jus t because we could get it! 1.3 pounds (590 g) excluding battery.

Send in the coupon and order Ma king Perfo rmance Affordable
your new frequency counte r now. b .........
Credit card holders may call. sa tronlcs ILIi

IN TERN ATIONAL INC~

:'S;bt~~i~;1;:i;;~;tio';;;1 ~ ~c~:5709-N~ sOth'St~;t~Ta~'P:;,-Fl33610.(813)623-263;,- - .,
• Ple a se send me t h e tene .... ing
_--,Model80008 1GHl F,,,q ue nc y Counle '( l j. A$Se mb le d@ $ 199 00 e aCh _. . . . $ _

_--"VOde l 8610B 600 VHf F.equencv Counl" hl. Assembled @ $129 00each$ _

Sh ipping and hand l,ng. $6 00 per un,t · 1==== =
10'llod"pos,l lo.C 0 O. O.de,s 1
Flooda ' e$l d"nll add '-'Ilo Sales Tu $

I e nc lose 0 chec~ 0 money O' de •. (AIIO'" 1"'0 10 Ih'ee ..ee_, 10' pe,.onalcheckS to c lea ' )
Cha.ge 0 Visa 0 1tl" le ' Cha,ge
Acc oun t No hp Date _

Name I
Add'ess :

City Slat" l iP I
· U $, only Ca na da 17 50. ove rse as a i, mail $25 00 I• J
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Group B

Group A
67.0XZ 91.57.Z 1I 8.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.258
74.4 WA 97.4 ZB 127.:j 3A 167.9 6Z
77.0 X8 1OO.0 1Z 131.8 38 173.86A
79.7 SP 103.5 IA 136.54Z 179.96B
82.5 YZ 107.2 IB 14 1.34A 186.2 7Z
85 .4 YA 1I0.9 2Z 146.2 48 192.8 7A
88 .5 YB 114.82A 151.45Z 203.5 MI

Our new Universal Tone Encoder lends it's versatility to
all tastes . The menu includes all cress, as well as Burst
Tones. Touch Tones, and Test Tones . No counter or test
equipment required to set frequency.just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery. and is available
for one day delivery,
backed by our one
year warranty.

• Frequency accuracy, ± . 1 Hz maximum - 4O"C to + 85°C
• Frequencies lO 250 Hz available on special order
• Continuous tone

• All tones in Group A and Group B are included .
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group.
o Immune to RF
• Powered by 6-3Ovdc . unregulated at 8 rna .
o Low impedance , low dis tortion. adjustable sinewave output, 5v

peak-to-peak.
• Instant start-up.
• Off position for no lone o utput.
• Reverse polarity protection built-in.

Food for thought.

• Frequency accuracy, ± 1 Hz maximum - 4O"C to + 85°C
• Tone length approximately 300 ms. May be lengthened ,

shortened or eliminated by changing value of resistor

TEST-TONES: TOUCH-TONES: BURST TONES:
600 697 1209 1600 18.50 2150 2400

1000 no 1336 1650 1900 2200 2450
1500 8'2 1477 1700 1950 22.50 2500
2175 941 1633 1750 2000 2300 2550
280' IBOO 2100 2350

Wired and tested: $79.95

~"

..COMMUNICATIONSSPECIAliSTS
426 West Taft Avenue. Orange. California 92667
(BOO) 854-0547/ California: (7 14) 998-3021
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Saturday, March 7, 1500 to 2300 GMT
Sunday, March 8, 1500 to 2400 GMT

1981 INTERNATIONAL
SSlV CONTEST

Send <Ill entries to.
R Brooks Kendall W1JKF
10 Stocker 5t
Sa ugus MA 019Of.>

ERAA oso PARTY

1400 GMT M.rch 14 to
0200 GMT M.rch 15

The Edison Radio Amateurs'
Association (EAAA) WABSVA of
southeastern Michigan will host
a aso party to commemorate
ERRA's 40th anniversary. Those
wishing to participate should
exchange signal report and
state with the ERAA aso Party
group. Phone operat ion only;
suggested frequencies are 3930,
7240, 14300, 21400, 28800,
146.52 s imp lex , and 144.73/
145.33 (EARll. repeater). The
ERAA aso Party group will be
operating from Thomas Edison's
f irst power stat ion, Station A, in
historic Greenfield Village,
Dearborn, Michigan. aSL via
W A8SVA, 12806 Roya l Grand,
Detroit MI 48239. Part icipants
will receive a cert illcate by
enclosing a bus tness -euec
SASE.

Continued on page 98

ENTRIES:

Include a summary sheet w ith
yoor entry showing scoring and
other information. Mailing dead
li ne Is April 18, 1981, to: ccnetcn
County Contestors, cia Elliott
Farrell, Jr. WA4YUU. PO Box
994. Walterboro SC 29488. In
clude a large SASE for a copy of
the results.

country, or SC county.

SCORING:

SC stations score two points
per aso; sc Novice and Techni
ci ans score five points per aso.
MuitiplyaSO points by the num
ber of SC counties + states +
provinces + cou ntries , All
others score two points for each
SC co ntact, five points if w ith a
NoviceorTechnlclan in SC. Mul·
t iply total aso points by the
number of SC counties worked
(46 max.).

FREQUENCIES:

PHONE- 3900, 7260, 14300,
21360,28600,50.110,144.2 (sim
plex-no repeaters !).

CW- 1810, 3550, 3710, 7050,
7110, 14050, 21050 , 21110,
28050,28110.

AWARDS:

Certif icates to tcp-sccrtna
station in each SC county, state,
province, and OX country. Also
to top-scoring Novice and tech
nician in each SC county and
each state.

EXCHANGE:

RS(T) and state, province,

SCORING:

Each stat ion can be con
tacted only once. Each co m
pleted two-way RTTY aso is
worth 1 point. Mu ltipliers ln
c lude the WAE and OXCC lists
and each district In WIK, VENO,
and VK. The Iinal score Is the
total number of asos t imes the
total mult iplier,

AWARDS:

Plaques will be awarded to
the leading stations in each
class with a reasonable score
present. Operating classes in
clude: (1) cress-A for single or
multl-op and (2) class-B for SWls.

ENTRIES:

Logs must contain name, call ,
and fu ll address 01 participant.
Also show class, times in GMT,
exchange, and fina l score.
SWls apply to the rules accord
ingly. Logs must be received
within 30 days after each tesl.
send all entries to: Klaus K.
Zielskl DF7FB, PO Box 1147,
D-6455 Erlensee, West Germany,

The other contest periods are
on May 10, September 26, and
November 8, 1981.

SOUTH CAROLINA QSO PARTY

1700 GMT M.rch 14 to
0500 GMT M.rch 15

1500 to 2400 GMT March 15

The aso party Is again spon
sored by the Colleton County
Contestors. The same stat ion
may be worked on each band
and mode. SC stations may
work o ther In-state stations.
Novice and Technician st ations
must Sign IN or rr for ldenttuca
tlon purposes.

DARC CORONA 1().METER
RTTY CONTEST

1100 to 1100 GMT M.rch 14

Th is Is the first of l our tests
durino the year sponsored by
the DARC eV to promote AnY
activity on the to-meter band.
Each 01 the four lests is scored
separately. Use the recommend
ed portions 01the to-meter band,

EXCHANG E:

RST, aso number, and name.

bere as possible and apply lor
the several Special QClNA cer
t lficates which you have quali
f ied for in the QClNA Part ies:
Worked 50 States, Worked 60
Chapters, Worked 100 Mem
bers, and Worked 500 Members.

be submi tted for both the CW
and Phone Parties. The decision
of the Pelican Chapter of QC{I/A
will be final with respect to
scores and ru les. In the event of
errors or a disagreement, keep
all details off the air and write
either the Pelican Chapter or
aCWA Headquarters.

Work as many aCWA mem-

o r David Ingram K4TW I
Eastwood Village. #1 201 South
Rte 11 , Ball 499
Birmingham Al 35210

The top scorer will rece ive a cernncate and
a one year subscnpnon to 73 Maga zine .
Cemhca tes will a lso be awarded to the sta
t io n wo rking the most countries and to the
stat ion working the most contine nts,

One (1) POint for each sta tion worked. A
~ t <l t l on mev be worked once on eecf band
for credit. One (1) POint fo r each U5 state
or Canadian provin ce worked. Five (5)

points fo r each countrv worked. Five (5)

points fo r each continent worked. Each
sta te. provmce. countrv. and con tinent mav
be counted onlv once lor credi t Total
score rs the sum of all c redits

To exchange S5TV pictures wIth as many
statIonS In as many parts 01 the wQfld as
posvrble during the co ntest penods

Exchange of pictures must include calls ign.
R5T report, and consecuuve co ntact num
ber ~ta rt ing with 001 , FCC rules require a
verbal exchange of call~i gn~ for U5 ste
nons. Do not incl ude the contact number
in the verbal exchange.

Achvltv sheets should ~how stancn worked,
state or province, countrv. continent. and
bolnd \60, 40, 20, 15, 10) Summarv\heet~

sho uld sbow numbe r of station~ worked,
number of states a nd provinces wo rked,
number o f countnes worked, number of
continents worked, and total score Entries
become the prooertv of the contest com
mittee . Excesswe discrepancies In a contes t
entrv mav cause dl~quali f icahon Contes t
entnes must be postmarked no later than
April 30. 1981 . Tn... deci~ion~ of the contest
committee are linal

All amateur f requencies between 3 5 a nd
197 M Hz where 55 TV is permitted

7J M.JgiJl ine, Peterborough N H 03458 USA

rR[QlDCI[S

CRHlITS

[\TRII$

A\\ ~RIlS

[\(It\'fi[

Ofl.I[(T

at the top.rlght of the first page
of the log. l og sheets w ill not be
ret urned. Make sure you have
correct postage when you mail
your logs. send logs no later
than March 31,1981 , to: Pelican
Chapter aCWA, Arthur M. Mon
sees W4BK, 1407 48th Avenue
NE, 51. Petersburg FL 33703.
Separate logs and scores must
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Price includes TV and cass e tte con n....ctor~ .
AC a dap tor, and 12f1·pllJC.... manual.

All you need to use your ZX80 is a standard TV
k o lor or black and white). The ZX8000mes complete
with connectors that easily hook up to the antenna
t....rminals of your TV. Also included is a conn....ctor for
a portable cas s....t te recorder. if you choose to store
programs. (You use an ordinary blank cassette.)

The ZX80 is a family learning aid, Children 10and
above will quickly understand the principles of
computing-and have fun learning.

Master Charge or VISA orders ca ll:
(203) 265-9171. We'u refund the cost of your caU.
Information: General and technical-(617)
367-1988,367-1909.367-1898,367-2555.
Phones open Monday-Friday from 8 AM to
8 PM EST,

• Automatic
error detection.
A cursor identifies errors
immediately to prevent entering
programs wi th faults .

• Powerful text editing facilities.
• Also programmable in machine code.
• Excellent string handling capability-up

to 26 string variables of any length.
• Graphics, with 22 standard symbols.
• Built-in random number generator for

games and simulations.
Sinclair's BASIC places no arbitrary re

strictions on you-with many other flexible
features. such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating
point BASIC chip, applications software,
and other peripherals.
Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con
sumer electronics world.....-ide.

To order by mail. use the coupon below.
But for fastes t delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a So-day money
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
extended service contracts are available for
a minimal charge.

~-.nr--Ia-.r Sincla ir Research Ltd. , 475 Main St. ,
~ ~ P.O. Box 302 7, Wallingford, CT 06492.

r----------------~

I
To: Sinclair Research Ltd. , 475 Main St . , P.O. Box 3027. Wallingford, CT 06492. I
Please send me ZX80 personal oomputer(s) at $199.95- each (US dollars). plus $5

I shipping. (Your ZX80 may be tax deductible.) I
I enclose a check/money order payable to Sinclair Research Ltd. for $, _

I N,~ I
I Address I
I City State Zip I

Occupation: Age: _

I Intended use ofZX80: I
I Have you ever used a computer? 0 Yes 0 No. -For Conn. deliveries. add sales tax. I
L==a::e=s~c::u::.D.::~. ~'~-.J

e firstpersonalcom
forunder$200. f

The Sinclair ZX80.
A complete computer
only $199.95 plus $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It's the Sinclair ZX80. The computer that
"Personal Computer World" gave 5 stars
for 'excellent value.'

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

we've packed the conventional computer
onto fewer, more powerful LSI chips
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port
able computer (6\12" x 8\12" x 1\12" and a mere
12 oz.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.
The ZX80 comes complete with its own

128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there's a chapter
of practice. So you learn by doing-not just
by reading. It makes learning easy. exciting
and enjoyable.

You'D also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just
$6.95, to Sinclair's unique Computer Learning
Lab. And books, hardware options and
other accessories.

ZX80's advanced design features.
Sinclair's 4K integer BASIC has perfor

mance features you'd expect only on much
larger and more expensive computers.
• Unique 'one touch' entry. Key words

(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.



fU-C 9Band 'lransceiver+RERCULES Solid-State KW Linear

Experience SUPER RIG at ,our TEN·TEe dWer. or write for full deuoll• .

TEN-TEe SUPER RIG IS READY. For every INlnd. every Nod
condition. With the lat..1 In .mld...tala hI .echnolO9\l. the la....
In ,..biNs. To m.... comm_lcatioM ...Iar. 1lII0re rcla.bl. 
a upar.

OMNI·C
The new model in this f",mous series. With new coveRl!Je and new features
10 make it better than ever!
All 9 HF Banda. From 160 through 10 meters, inch!dlng the new 10, 18
and 24.5 MHz bands. Coverage you can live with-for years and years.
3·Mode. 2.Range Offut Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ra nges: :!o500 Hz or::!:4
kl-iz, For complete flexlbl~1y In fine tuning. a DX work, or net operations,

Sa"en Respon•• Curvn . Four for SSB, three for CWo With new
switching to select the standard 2.4 kHz filter, opnonel 1.8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Ht: CW active
audio filters. lip 10 16 poles 011-1 filtering plus audio flttering to handle llny
Situation.
Built-In Notc:.b Filter and Not" Blank.... Notch is variable from 200
Hz to 3 .5 kHz IAlith a depth of more than 50 dB. New noise blanker reduces
Ignition and line rose. both standard equipmenl
" Hang" AGC. New. smoother operatJon.
S U5Mr 5 5MU. Optimized sensitivity-a balance between dynamic RInge
and sensitivity (2 IJ.V on 160 10 0.3 IJ.V on 10 meters) Greater dynomk:
runge: better than 90 dB. And a PIN diode slAlitchable 18 dB enenuatot.
200 uces input on an bands! 100% duty cycle on all bands lor up to 20
minutes.
S u per C o nve n ie nt. Built-In VOX wifh 3 up-front controls. Bulk-In PIT
contro l at front and rear Jacks. Built-In Zero·Beat switch puts you on exact
frequen cy. Built-In Adjustable Sidetone with variable pitch and level.
Adjustllble ALC for fun control from low power to fuB output. 2.Speed
Brook-In. fast or slow speeds to fit operating conditions. Built-In Speaker
ellmlMtes desk clutter. Automatic Sidebond Se/ectlon-reversible.
S u per Dulgn. All So~d-State (Uld Broadbonded-from the pioneer,
Ten-Tee. Moduhr p1ug.1n drcult boards. FunaJonol Styling with convenient
controls, tun shielding, easy-to-use Size (5*"h II 14\4-w II 14-d).
S u pa' HercuJa Companion. Sty\ed 10 match. plus separate receiving
a nten na capability. plus transceiver front panel co ntrol of linear's
bandswttching (one knob does ilaD ).
Full Acussory Une Including filters. remote VFO. power su pplies,
keyers, miaophones, speech processors, antenna tuners-aD in matching
0010<
Model 546 OMNI-Serle. C ... _ S I189

HERCULES
Amateur Rado's llrsI fuI bNak-ln !OkI-5t1llte kW IneaJ ampIler. With the
reliability you'd ellpect from the pioneer In high-power solid-state
_-TEN-TEC
AU SoIkl-State. No tubes. Instead., HERCUlES uses two~t1 push-pul
soki-statea~ modules with an output combiner. Super "*i
Broadband o-tgn. No knobs, no tuning. From the piolleer, TEN-TEC For
fast, effortless chaQ!jng of bands. Super easy.
Autom.ttc Batukwltchlng when used IAlith OMNI (the OMNI bandswilch
also controls HERClJl..ES bandswitchlng through a motor driven stepping
switch). Superconvenlenl
FuU Break·ln. HERCULES puts the conversation back Into high power CW
operation- you can hear between every chaRlcter you send
FuJI Co\".g... 160 through 15 meters plus lour " AUX"' posilXlIlS fa" lo-meter
c:onwrsion by owner and future band GCkltions.
FuD Gallon. 1000 watts input on all bands, £«l walls output, typical. BuiIt-m
fcn:ed-aI' coolng. Driving power. 50 watts, typical. J\dlItslllbie lle!J'five ALC
voIlage. 100% duty cycle fa SSB \'OIce modulation; 50% duty cycle fa
cwArrJY (~ time: 5 rrinute5 max.) Contnuous carrier operatioo at

""""""..-FuD ProteetlOlL Six LED .stmIs mcmon continuously monitor opnting
concfttions and shut do.Nn the ampUer whenever any one exoeeds set lmits
(the exdI:er automalicaBy bypyses the ampl6er wxIer ampI6er shul--dov.in fa
barefoot: operation). The six panlmet," monitored are: 1) overdrive; 2) im
proper collbol SVJitCh setting 3) heat sink temp.; 4) SWR; 5) CJWl'\,OO/tageIOYer
current; 6) rf output teerce. Two metm monrtor ooled.or current. YOltage. and
~reverse power. And a highly ef6den1al.Wmatic'ne voltage corrediort
circuli (patent applied for) eUminates the need for selecting transformer eps,
prevents applying too high a voltage to final amp6fier devices, becomes
apeRItive under low line conditions.
Super Power Supply. Provides_awoldmatelv 4S VDC @ 24 amperes,
operates 00 105/ 125 VAC or 2101250 VAC tape wound b'llnsformer and
choke reduce weift11 (SO Ib$.) and size (7Y..:"h II 15%*w II 13~*d). Seperete
endo&'re.
Sup. Styling. Dre:sio:J'led to matdl OMNl, the HERa.JLES has the same
~t as OMNI. pUs rnatchilg bai and matdUng ooIors. The fnJnt panel is
5iJ.lpIcity In itself with two push-button S\AIilches (power and mode)~ two
knobs (meter and bandsu.oitch), and a '"I:Bc:k-ouf' m::w'lllof JII!lf'eI (~ ...ut is
off, meter'5 are W'IObtrusivel. Ampl6er size 15 5%"h x 16"w II 15~·d

Modd ..... HERct.JLE.S ampllfta a. po_ Mlpply .•• _ 11575.

'
r.:~~EN_TEC , lit.."11 ~nIUwlttl. tlJlNlUU U,,2•.-, ,PI,,_"....,c• .uoc. .. , _



Sm"', rugged li9"'W" .....(
weaol"e<tW"(l(lI

Replaces~'" ...s....lor
Handles lull legal power
and mom

$5.95 W,lh SO 239 conneCIOl

HI'Q ANTENNA
END INSULATORS

Rugged, ligtl tweiQtl t, ItljeC
lkln molded of loP Qualily
material, wlm tligh dielec·
trlc Quahtles and excell ent
",eat t>erllbili l y. End In,ul...
lors are construcled In a
spi.al unend<ng fll$l'NOn 10
permtt winding of IoIdlng
coill or parI 'al wind,ng lor
l uf\8d t.aPl-
Ma¥ ee used lor

• Gu¥ ""'Csl,a,n Insuial0l5
• Eno or cenler ,nsulalOlS 101

anl""""IS
• ConSlrUCbon of anl.......... 1Oa0·

"'0 COOII or muIl<>and I' 8P5

HI·Q ANTENNA
CENTER INSULATOR

"Z

-~'_ ' Ie

HI-QBALUN
Q

DIPOLES
W'fH ...·O

"'OCI W'fH Cu l u
..ceec IIANOI LINOfH H • • Q ...... "'" 'NluLUOfl-0« "''' '" .,." 12• .95
0<0 ..." .. "" 21.95

~'" '" 33 acse "'''
~" " za "" 19.95

~" ro re "" 1895

".~ .-
50« 80.75 so 31.95 27.95
SO<O '" " ,." 2• .95

~--...,.." ao.oIO.20.10.15 '" "" ""...,.." «:1.20.10.15 .. "" ,."
""""" 80,010.15 '" "" 31.95...,..,., 40,20,15 .. "" ,."

_ . _ . .. ...." ,._ ............... 10 .._

sec "''' $11,95 pt
S<O '" $10.95 II'

All prIceS'" postpaid USA..a
A\'IIIab18 at )'OU' llWOril. d8aIef or ordIlr (1;ret;t lrom

..,....".. • II _ - . ,*1 to., wIIIl~ ordolr$

Nylon guy 1098 oI5Of test 100 feel S3.~

Cafllmlc (Oogbor'" Typel antenna insulalors .70 pi"

SQ.2J9 coa>c connectOfl ,56

• For dipoles, yagls, I n~erled

v~ & dout>lels

• ~e!l cenl e< lnSuialor oc:
• Pl,IS JlO"'er ... ani"""""

• B<oa«>ande<l a eo lo'Hl

• Smll~. IoghI-..;lN a""
""",all\erpt OOl

• 1 1 Imped8r1Ce raM

• For lui leQ<Il power ,,"" mo<e
• HelpS~le TVI
• W~n SO 239 eot..eC1or

Van O.-al.-, Inqulrl'-s 1""lt.-d

Gorden
Engineering

AI. anltll'Wlall_ COl' .....I. wlltl a HI-O Balun or HI.Q
Am ann. ClInI8t Insulator. No_1. anl8l'l1'l8 wire. cer·
.moc Inlulators, 100 nylon . nlenna SUppo<! I098(SD
mod.l , only !iO) rated lor lull legal power. AnTenna,
may be u sed II' an inverted V a nd may also be used
by MARSor SWLI.

BOX 21305. S. EUCLI D. OHIO 44121
",373

$10.95

Signalcrafters I'resents
The Most ~d\'anced
~utomati c Computing

Power ~Ieters
In ~mateur Radio!

FEATURES:
• CUSTOM IC-Computes SWR from

the level sensed on the transmission
line independent of the power level.
This ana log computer operates over
a range of only one watt to the full
sce.c of the meter with unequaled
accuracy.

• RCGGEH TAtrr-BASD ~n,IERS
Provide accuracy and readability
that must be seen to be appreciated .

• H EAVY HUTY CABINETS-Hand
some heavy duty metal cabinets
complement virt ually every trans
ceiver on the mat1l.et today.

• TWO ~IODES-PEAK OR AVER
AGI-:-'The amateur may choose be
tween either peak or average power
readings.

• POWER REQUIRE~'ENTS--Dueto
the advanced low current design,
battery li fe is truly OlJtstanding, mak 
ing this meter a natural for portable
or field dayoperation .Uses standard
9 volt battery or 120V AC with op
tional AC adaptor.

• ATTRACTIVE
AFFORDABLE PRIr:ISG
'MOdel 31A (0 to 200w)

318 (Oto 2Ow)
, ....... only $149,00

Model 32A (0 to 200w, 0 to 2OOOw)
328 (0 to 2Ow,

Ot02OOw)
_, ...•..only $169.00

SIGNA LCRAFTERS, INC:
5460 BUENA VISTA DRIVE

SHAWNEE MISSION, KANSAS 66205
913/262-6565; TELEX 42-4 171

.... Sovo"."'" produ<:ta ... • o«l , ......_..,.
_~in"' us"" ~__",-",IO"
USA V1SA_MIa*Q\aIv- .........., K-..",-,"
_ ~ _ 3...p6iOWIl

~IODEL.~ :n and :J2·
Our portable MOdels 31 and 32 fea ture
the same stete-or-tne-art technology
thai is incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR "ceubrete" controls
and swtcrest Signalc rafters' custom
integrated Ci rcuit makes power and
SWR measurement a "handsatf' opera
ti on by automatically computing SWR.
The result is unparalleled accuracy and
ease of operation.

16 Bedford Row
Oep t. P,R
London, WC1A "EJ
Eng land

this ~Iication
isavailable in
microform

73 Magazine
Subscription Depl.
PO B O ll: 931
Farmingdale. NY 11737

University MicrolUms lnternational

73 Magazine does not keep subsc rip
t ion records on the premises. there
fore callmg us only adds t ime and
doesn't solve the problem.

Please send a description o f the
problem and your most recent ao
dress label to :

300 North zeee Road
Depl. PR
Ann Arbor, MI "8106
U.S.A.

------ - - - - -

$u.bsc("r..ption
Problem?
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" 'CJtOl O' ATA'6800

._..---

Continued on page 97

-r.

eration), we set up on frequency
and call ca. After a few cens. an
answer sweeps across the
ether-and 01' fumble fingers
strikes.

You see, there is no bulton
marked " t ransmit" or " receive"
on the Microlog. To transmit,
you send a SHIFT·KN; to re
ceive, a CONTROL·SK (the key is
actually marked SKlRTN). Now,
if you send a CONTAOUKN, tn.
stead o f a SHIFT·KN, you go to
rece ive, instead of transmit, and
cl ear the buffers. SHIFT-AA, on
the other hand, will also go to re
ceive, but only when the tex t
buffer empties out, useful for
typing ahead, and SHIFT·BT will
switch to AnY mode from, say,
Morse, again when the te xt but
fer is empty. I don't think a
SHIFT·SK does anything spe
ci al.

Confused? Well I was, and
when I relayed some of this to
Microlog the answer I got was in
the, " it makes mist akes harder"
vein. It also makes smooth oper
ation harder, guys! To illust rate,
Fig.2 is a summary 0 1 functions
and their commands. One 01 the
m ost obv ious suggestions
would be to label key tops with
Ihe SHIFTed or CONTROL tunc
tion , just as they are now re
cered with spec ial Mor se ch ar
acters.

One of the advertised fea·
tures of the ATR-6800 is that it
can be hooked up to a com puler
to act as a terminal. It can be,
but there are some problems.
First of all, the normal 40· char
ecter-ov-za-nne di splay is a bit
small for most work. Further.tne
system is set up so thai rower.
case is displayed when the shill
key is depressed, backwards
Irom most true terminals (modi
fied TRS-BOs excepted). More
over, several of Ihe commonly
used symbcrs. such as brack
ets, up-arrow. and back slash,
are not represented, and rower
case leiters are a bit abnormal,
with ra ised "p", "q". " g", and

What is more intriguing is to
use the ATA-6800 as a stand
alone computer useu. a possi
bility thai is on the honzon. Sev
era l programs are curr ent ly
available which allow Ihe unit 10
output SSTV as three lines of six
ch aracters per line, function as
a mailbox, autostartN-JRU, or
several ot her modes. All 01
Ihese programs are available on
tape, and load from a ccnven-

status of the ATR-6800. Some
quick diagnostics revealed the
problem. I was leeding the audio
directly into the SB-401 , and de
pendi ng on the presence or ab
sence o f AFSK out to activate
the transmitter through the VOX
circuit in the transmitter. Unfor
tunately, the AFSK was always
present, transmit o r receive. The
designers thought 01 this, now
ever , and one qu ick cut and
jump was done to set the unit up
for the co rrect mode 0 1 opera
tion.

I recommend that if you are
purchas ing one you should
speci fy whether you want to use
the audio out to key a VOX cir
cuit . The change is not d iffi
cult-if you have a fact ory rep
resentative there to do it, as I
d id !

Now we scanned the dial
looking lor stations. Several
were noted in the eighty- and
twenty-meter band s, and most
could be tuned with li ttle d if
ficulty. Lack ing an external
scope, the method of tuning is a
bit primi tive, at best. One light is
prov ided, labeled as a " Tuning
Ind icator ." This light goes on
and off wilh FSK signals, only it
takes qu ite a bit of practice to
get it to flicker just right.

As another aid, a " reference
tone" is available. This is an on
board speaker that sounds a
tone when you are tuned fairly
closely. Only problems are that
in a noisy shack, with the
speaker blaring, the low level
I rom the small mtemat speaker
is a bit hard 10 hear, and the trig·
gering is again somewhat am
biguous. Certai nly, using an in
expen sive scope on the prcvid
ed out puts makes tun ing in
signals much easi er.

Pr ior to ini t iat ing a call,
severa l memory bullers are
available to be tilled with ceu
signs, CW identif ier, etc. Using
the SHIFT, CONTAOL, and 10
keys, this can be done relat ively
quick ly. II, again, takes so me
pract ice to remember so me of
the funcUon codes, but they are
we ll detailed in the manual. The
end resu lt is a closing identi fi er
that g ives the station call in
AnY and Morse, then automat t
cally swi tches 10 receive.

Aller an hour or so of receiv
ing and fooling around, wetry to
make a few contacts. Problems
with the transmitter and receiver
aside (it's not the Micro log 's
fau lt that the Heathkit RnY
position prevents li nking the
un its together for t renscerve op-

casti ng, GI MI X, and Leavey
Labs. A versati le Any program
is otten booted in to interface
with the 5T-6, and take the
chores away from the Model 15.

Enter the ATA-6800! The unit
is provided with an assortment
of cables which already have the
special connectors required at
tached to one end, and several
common plugs to mate with
many types of amateur equip
ment. In order to receive signals,
the ATR-6800 must, of course,
be provided with receiver out
put. Unlike many other units
wh ich on ly accept speaker
aud io, albeit the most co mmon
in put provided, the Microlog will
accept digital (TTL), A8-232, o r
audio, depending on the mode,
and with Morse will even accept
a hand key. Now, that 's versatili
ty . Nevertheless, I connected
the audio output of the SB-303
to the ATA-6800. Connecting the
RCA·type plug, wh ich was pro
vided, to the prewired cable was
all of a five-minute job.

Again, a great variety of out
puts is available, from grid·block
compat ible keying for Morse to
AS·232 on Baudot and ASCII. I
selected the standard AFSK
tones, which I fed to the SB·401
through another phone plug.
Connect ion to a scope is option
al; the inpu t and output are
enough to get you on the air.

Turning the transmitter on
produced an unpleasant sur
prise: The transmitter keyed and
stayed on , no matter what the

Fig . 1. Starion wiring.
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RTTY LOOP

last rncntn we took a look at
the Micro log ATR-6800. one of
the new breed of AnY stat ions.
This month shall be an examine
non of what it l akes to ovt a unit
like th is on the ai r, and what o p
eration itself is like.

To begin with, let me lake a
moment to describe the suua
tion in the station when the
ATR-6800 arrived . The station
here is not hing laney, consist
ing 01 basic equipment wh ich
may be found at many a ham's
shack (see Fig. 1). The transmit
ter is a Heathkit" 58-401 , with
an 5 8-303 receiver. A 5 8-650
dig ital display makes readout 01
the receive frequency easy,
although when in the Any
mode the d isplay is offset by the
BFO frequency, in the 30kHz
range-makes things tough ! In
coming AnY sig nals are de
modulated by a HAL SHI, and
normal print ing is on an o ld Tele·
type Mode l 15. Paper-tape
equipment is in the loop, but not
used too much. Keying of the
transmitter is by the circuit oe
sc ribed some time ago in 73, off
a magnetic reed relay in the
loop.

In the interests of moderniza
tion, I will add that a 6800·based
compute r resides in the shack .
By cabinet il is an SWTPC, but
the guts are an amalgam of
SWTPC, Smoke Signal arced-

Marc I. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randa llstown MD 21133



SOMETIMES
THE BESTCOSTS
A LITTLE MORE•••
BUT you get a LOT more

for your money.
For instance:

e Full length .72 charaeter line and 24 line screen
e True "ASR" operation-type into 50 line co-screen

buffer while receiving

. 150 tine receive buffer and POWer off EAROM storage

e Ten HERE 1$ messages plus ON 10.WRU. and SEl-eAL
. Original split-screen plus bfighVdim disp/ayof RXITX text
. Control Functions clearly marked on the keytops
e On screen status indicators and time

e P31 eve-ease green screen phosphor (white also available)

. Al l three modes-ON. Baudot ATTY. andASClI
Computer cooe

. Upper/ lower case ASCII with all ccotror Characters;
110-9600 baud

. ST6000 multiple active filters and detectors
for super reception

. Crystal controlled TX tones matched to RX lilters
for true transcelve

. Interface LOOP, RS232, Mll l88and CMOS with
no extra options to buy

. Full RS232 Modem connector and full or hall-duplex
for computer use

e HAl one year warranty and ten years ' experience
with AnY

•••ANDTHEN
SOMETIMES
IT DOESN'T!

COMPARE with other similarly
priced systems-note these

extra features and better
performance for fewer dollars:

e Fuli length 72charaeter lines and 24 line screen
. ··Semi·ASR" operation by typing into 255 character

buffer while receiving
. ?retype the entire 1728 character screen

. Two programmable HERE IS messages plus ON 10

. KeyOOard Operated Switch (KOSJfor automatic TX/AXcontr()(

. BrighUd lm displayofAXITX text

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

. Al l three modes-ON, Baudot RTTY, and ASCII
concctercede

. 1· 175 wpm ON;60. 66. 75. 100. 133 wpm Baudot:
110. 300 baud ASCII

. Word wrap-around. Unshift On Space. Synchronous Idle

. Ed it as you type with Wofd Mode

. High performance external demodulator rather than
built-in compromise

. Internal l oop Supply and Motor control for fu ll TTY
machine compatibility

. Solid state RTTY Loop interface; both cathode and
grid-block ON outputs

. HAL one year warranty and ten years' experience in RnY

LOOK FOR THE BEST orTHE MOST ECONOMICAL . .. WE HAVE BOTH!

HAL COMMUNICATIONS CORP.
Box 365
Urbana. Illinois 61801
217-367-7373

* Prices tor U.S. customers purchasing complete systems
as specified in our catalog. Write for our complete
catalog for detailed specifications and other system
combinations. Prices and specifications subject to
change without notice.

For our European customers. contact: Richter & Co. 03000
Hannover 1 - Transradlo SA, 6816 Btssone/Lugano _ Radio
Shack ltd , London NW6 3AY _ Erik Forpdahl Telecom, OK 3660
Stenlose Denmark
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LETTERS

TREASURE ISLAND

rule violators, Jammers, bootleg
gers, etc.

Many people who would like
to become hams but have never
been willing to buckle down and
earn the license w il l probably
find this stupid idea very appeal
Ing. However, I doubt that very
many already licensed hams will
f ind much appeal in th is idea.

I know that If this proposal
was to be carried out, It would
not cure 100% of ham radio's
ailments. However, it wou ld give
the freeloaders something lor
nothing and stili leave some
thing to be gained lor those who
were willing to expend a little
bit of time and effort. Regard
less of what a few people may
trvtctead usto believe, CW isby
no means dead, and It stili has
Its place in the radio hobby.

Verfe D. Francis WeSZF
McCook HE

Continued on page 94

Wayne, I enjoy your magazine
now as I have lor 15 years.
No, your editorials are not too
long fo r some of us, the mixtu re
0 1 nostalgia and modern topics
blends into an interesting lew
minutes 01 reading.

Yes, at Treasure Isle in
1942-43, I d id carve W6ECB into
one 01 the desks that you appar
ently sat in at a later date and I
was amazed that you copied
several of the calls to remember
30 or so years later In one of your
writings.

Like you, I joined the Navy In
early 1942, took an accelerated
EE (without calculus) course at
the University of Houston, on 10
T.I., then to New London for sub
school where I was detained for
18 months to teach code to
some 01 the " 9O-day wonders" ! I
went to the South Pacific on the
Green Hornet AS-23 sub tender,
and had a few rides on the USS
Archer Fish before ending the
war in the Sublc Bay! We heard
stories about the USS Drum but
we also had our hands full in the
China Seas and I can't remem
ber leeling necessarily sorry lor
you!

Amateur radio (W6ECB, li
censed in 1934) has given me
many friendS, a Navy way ctnte.
many hours of pleasure, many
dollars spent, and many (40)
years of married bliss (because I
was home).

I agree that we must get more

' I

With the state-of-the-art what
It Is, how many hams have the
laboratory test equipment to
produce commercial-quality
ham equipment? It Is cheaper to
purchase the etcre-bought
equipment, even II one could
locate the components to build
good ham equipment.

However, I cannot quite go
along with the idea of the code
Iree, theory-free ham license.
Eleven meters speaks against
such a concept. Throughout the
years, hams have been admired
and respected lor the effort that
they were willing to put Iorth in
order to obtain a ham license.
Most hams do not regret having
expended that time and effort .
Of course, there always has
been, and always will be Ihose
who want something lor noth
Ing, and this type 01 person
keeps on demanding more. As a
compromise to these some
thing-for.noth lng demands, I
would like to offer the following
suggestions.

Leave the frequency alloca
tions for both ON and phone ex
actly as they stand at the pres
ent time. Those who wish to
operate noth ing but phone
could be granted a code-freel
theory-free license, wh ich wou ld
allow them full phone privileges
In all presently established
phone bands. This could be
handled in the same mannerCB
licenses are handled.

Those people who desire to
upgrade their status Irom ap
pliance user to radio operator
and still retain full phone privi
leges would be required to pass
the following code test s:

5-wpm code speed for operat ion
in the Novice class ON bands.

13-wpm code speed for opera
tion In the General class ON
bands.

15-wpm code speed for opera
tion In the Advanced class ON
bands.

2O-wpm code speed for opera
tlon in the Extra class CW
bands.

All code tests except the
2O-wpm test to beglven by a cer
tified volunteer examiner, being
at least one grade above the per
son being examined. The
2O-wpm code test should be ad
ministered only at a field office
of the FCC. This proposition
would take a lot of the work load
off 01 the FCC and give them
more time and money to chase

APPLIANCE USERS

With regard to the letter from
Alan Davis KB7HM and Wayne's
reply, " Let's hear it for the code
free, theory-free license,"
December, 1980, 73 Magazine, I
must agree that most modern
day hams are appliance users.

None of our near neighbors has
a phone. It is four muee by road
10 the nearest phone.

My husband, "Doc," is a large
man and I was unable to move
him Irom the bathroom floor
where he was unconscious. I
hastily threw blankets over him
to keep him warm and ran totne
ham shack. I called In a triple
break on 14313 where Dick KV41J
was net control.

Dick said, "The person calling
break break break ... 00 you
have an emergency?"

I said, "You better believe It,
Dick."

I Identified and said that I
thought my husband had just
had a stroke and I had no phone.
Could he raise someone In
Costa Rica to get an ambulance
for me? I gave instructions for
the way to my home and within a
half hour TI4FHC arrived tot
lowed by an ambulance.

This, my friends, is what ham
rad io is all about! Talk about
service? I probably couldn't
have done so well with a phone
with my lousy Spanish.

I regret that the stroke was so
massive that there has been lit
tle hope that' will ever regain
the beautiful man I had the day
before, but he Is now at Walter
Reed Army Medical Genter and
gettlng the best possible tner
apy. I have returned to Costa
Rica temporarily, after a month
In Washington. I will return to
the states from time to time to
check on his progress. When he
is well enough, we will both
return here to live the lovely life
we have.

My profound gratitude to the
14313 nets, to TI4FHC, and to all
who assisted in this ordeal. To
the K4 who Insists on operating
'!J kHz above the net: HAVE A
STROKE!

Kayle Hale W1EMVITI5
AleJuela, Costa Rica

RICERS UNITE

I wish 10 express some opin
Ions In regard to the recent FCC
deregulation of the a-meter
band.

In a band use proposal, In
Looking West, I was shocked to
note the complete lack of con 
sideration given to the radio
control enthusiast.

As I am sure you know, 53.1 ,
53.2,53.3,53.4, and 53.5 MHz are
actively used by amateur radio
operators for RIC purposes.
Commercial as well as kit equip
ment Is manufactured using
these standard RIC frequencies.

Bil l Pasternak WA61TF men
tioned In one 01 his renew-up
reports that few if any negative
comments were received by him
regarding the e-meter band pro
posal. Since these &meter fre
quencies are used by amateurs
In RIC clubs throughout the
United States, a change of this
SOft would not be welcome.

Further, the Academy of
Model Aeronautics, the major
RIC organization In the United
States, also recognizes the pres
ent 6-meter frequencies as stan
dard amateur assignment. I rec
ommend that amateurs not ln.
terestec in RIC work at least
consider those that are.

It Is unfortunate that many
amateurs Interested in RIC do
not have Interests in other
modes of emission. This being
the case, It Is difficult to find out
what is going on and what Is be
Ing proposed. But, when we
th ink about it for aminute:When
was the last time any major
amateur publicat ion had any
coverage on radio control?

Hannan W. Pedersen KB8Ka
Bellliowar CA

1 1

I HAVE A STROKEI I
This letter Is addressed to all I I

the kooks who have nothing bet- -----------
ter to do than aRM the traffle
nets.

On August 21, 1980, my OM,
W1GMA, suffered a massive
stroke at 6:00 am Costa Rica
time. Living way out in the ccun
try, we do not have a teiepncre.
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SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

INTRODUCTORY PRICE

$ 0
FREE TOUCH-TONE

PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
.8 MHZ FREQUENCY COVERAGE. INCLUDING CAP/MARS BUilT IN ae

ceoe aoc transm it 142.000 to 149.995 MHz ,nselectable stepsof5 or to kHz
COMPARE!

• SIZE: Unbeloevable! Only 6'Ilo" by 2*" by 9'llo"' COMPARE!
• MICROCOMPUTER CONTROL: All frequency control 1$ earned ~ by •

microcomputer,
• MUSICAL TONE ACCOMPANIES KEYBO....RD ENTRIES: When a key ,s

pressed, a bnel mUSical tone ind,cates cos.toe entry into the microcomputer.
COMPARE'

• puSHBUnON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the tront panel Of microphone.

.8 CHANNEL MEMOAY: Each memory channel is reprog rammabie and stores
ee frequency and Offset Memory is backed up by a NICAD banefY whoo
power is removed

• INSTANT MEMORY 1 RECALL: By presSing a button on the mi(:rophooeor
front panel memory channel' may be accessed ,mmecha le!y.

• MEMORY SCAN: Memory cl\annels may be oonltnuously searmed Iorquock
Ioca,oon of a busy or vacant Irequency.

o PROGRAMMABLE BAND SCAN: Any eeceoe of the band maybe scanned ,n
steps of 5 or 10kHz, Scan neuts are easily reprogrammed

o DISCRIMINATOR SCAN CONTROL (AlDEN EXCLUSIVE PATENT): The
scanner stops by senSIng lhe channel cen ter, $0 the unil always lands on the
correct frequency, COMPARE thISwith other uni ts that cl aim to scan In 5-kHz
steps'

o THREE SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at
busy channels. then resumes. " BuSy mode stops at a busy channel, then
resumes shortly after frequency clears. "Vacant" mode SlOPS at a vacant
channel and resumes when signal appears. II desired. auto resume may be
Pfeve<'lted by presSIng one button. COMPAREI

• REMOTABLE HEAD: The control head may be Ioca:ed as much as 15 leet
away lTom the maIn unil using the opllOOal connect.ng cable. COMPARE'
~,

• PL TONE OSCILLATOR BUILT IN: Frequency is ad justable to access PL
repeolters.

• MICROPHONE VOLUME/FREQ. CONTROL: Both Iuncloons may be
adJusted !n;Im elthef the microphone or tront panel

o NON· STANDARD OFFSETS: Three accessory offsets can be ecaeeo for
CAPfMARS Of unUSUal repeater spl'lS. CAP and Alf Force MARS splits are
BUILT IN! COMPARE!

o 25 WATTS OUTPUT: Als05 watts low power to conserve eeneoes In portable
use,

o GREEN FREQUENCY DISPLAY: Frequency numerals are green LEOs lor
sooenc. VIsibility

• RECEIVER OFFSET: A channel lock SWItch aucws monitoring olthe repeater
input frequency. COMP....RE!

• SUPERlOA RECEIVER: SensitIVIty IS better than 028 uV lor 2O-dB quieling
and O.1 9 I,N tor 12-dB SINAO The squelch senS'tlVlty is soce-n requlnng less
than 01 uV to open The receoee audio cucuns a.e oes'9ned lot' reaxenum
irlteUiglbility and llOellty COMPAREl

• ILLU MINATED KEYBOARD: Keyboard backl'9hl lng allows II to be seen at
night

• TRUE FM, NOT PHASE MODULATION: rrareerneo audio qualIty is cc
I,m,zed by the same high standard 01design and construction as is lound in the
receiver The microphone ampllfie. and comoeesacn circuitso tter intelligIbilIty
second 10 none,

• OTHER FEATURES: Dynamic microphone, buill-in speaker, mobilemoun1ing
bracket, external remote speaker jack( head and radi o) and much. much mote,
All cords. plugs. ruses, microphone hanger etc included Weight 6 res,

o ACCESSORIES: CS-ECK 15- loot remote cable . $35.00. Cs-.6A 8-amp ac
power supply ., $59,95. C$-AS remote speaker . $18.00. cs-TIK touch
tone" mlCfophone kIt (WIred and tested) ... $39.95

MATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800·327·3102
3817 SW 129th Terrace, Mia mi, Flonda 33176
reiephone (305) 233-363 1 • Telex: 80-3356
-lOURS: 9 - 5 Mo nday mru f riday
U.S DISTRIBUTOR . DEALER IN Q UIRIES IN VITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



US CSl SERVICE

Can you believe it? One ad
dress for all your domestic OSLo
ing, both Incoming and out
going, for all ten call d istrict s, in.
cluding Alaska and Hawa ii ?
Unbelievable, you say!

Available now to all licensed
amateurs in all fifty states, the
servi ce uses professional llIe
clerks to ensure accurate ,
speedy , and ongoing CSL han
dling . Emphasis is placed on hir
ing the disabled, people who
want to be self-sufficient but
need an opportun ity to do so.
The service asks lor a very m ini
mal25c for each incoming batch
of up to 20 OSL cards. This
covers wages and operating
costs incurred in processing the
correspondence.

In co mparison, to show how
the service can be o f benefit to
all of us, consider the present
cost of sending twenty OSl
cards. At 10c each, YOU'd spend
$2.00 in postage alone. In addi·
non. you have to look up all
twenty addresses, which can be
d iffiCUlt, expensive, and more or
less frustrat ing after you go
through a stack o f card s .
Chances are some of the con
tacts were new ca lls, not yet
listed in the Cal/books, or per
haps a new address has not yet
been Inserted in the present ad
dress listing. Need we say
more? Now, to send these same
OSl cards to the US OSL ser
vice costs you up to 65c (JOe
postage, 3Oc: on two SASEs, and
25c handling Charge). Think o f It
this way: You have to only lick
three or four stamps Instead of

20'
Who are the founders and

Glancing at my wall full of OX
awards, It's staggering how
much Investment is represented
just in postage costs to gather
the required OSl cards to Quali
fy for these achievements. Just
as a guesstimate, I must have
spent well over a thousand
dollars in IRes and greenbacks
over the past three Of lour years.
Well, the expenses for stateside
conf irmation aren't much bet
ter. Finally, however, we are
pleased to learn of a new state
side OSl service that promises
to relieve much of the formal ex
pense In getting the JOb done.
Known as the US OSl Serv ice, It
is founded and managed by
N7BMY and KB7JW, both of
Mulino, Oregon.

~1tIt"'WIT"

SWISS BEAR AWARD

The New Bern Amateur Rad io
Club is sponsoring the Swiss
Bear Award. This award will be
given for working 3 different
amateur stations In the New
Bern area within the period of
OCtober 23, 1980, and OCtober
23,1981.

Extracts from logs for Ooos
during this period, along with an
SASE, or In case of OX stations
two IRCs, should be sent to:
New Bern Amateur Radio Club,
Inc., PO Box 2483, New Bern NC
28560.

The Award consists of a cer
tificate depicting the Swiss
Bear, symbol of both Bern, Swlt·
zerland, and New Bern , North
carolina, and stating that the
station has met the require
ments for this award.

73 MAGAZINE
AWARDS PORTFOLIO

If readers are st ill seeking
copies of our detailed awards
program, find your September
and OCtober, 1980, back issues,
as all n ineteen award Incentives
for both the domestic and OX
award hunters are listed there.
Each was designed to be the
ultimate in operating achieve
ment. Back Issues of the see
tember and October, 1980, edl·
trons are available by writing or
calling our Bookstore.

BUSh, 1109 Dandridge Drive,
lynchburg VA 24501.

FOR CONFIRMED RADIO CONTACT WITH
THREE OR MORE MEMBERS OF THE
CENTRAL IOWA AMATEUR RADIO CLUB

______________--'PRE~DENT

This award is available at no
charge. The applicant shou ld
submit the usual logbook Infor
mation and it would be advis
able to enclose a small donation
to offset any postage expense.
Submit your entry to Rachel

WORKED All
lYNCHBURG LADIES AWARD

The lynchburg Amateur
Radio Club announces the avail
ability of a new piece of "wall
paper." This award, the Worked
All lynchburg Ladies Award,
may be earned by working three
Yl members of the lynchburg
Amateur Radio Club. If you think
that's dlfllcult, sympathize with
lynchburg area amateurs. They
must work five lynchburg
Ladies on modes other than
repeater operation.

you wish a single-band or spe
cific mode Qualification, I sug
gest you write the club directly
and arrange a roster of the mem
bership and at the same time ar
range a schedule with a few of
the operators.

tnqutrfes may be directed to
the Central Iowa Radio Amateur
Club, PO Box 39, Marshalltown
IA 50158.

,
S m

~AASH4d=TOWN

Bill Gosney WB7BFK
Micro-8O, Inc.
2665 North Busby Roaet
Oak. Harbor WA 98277

AWARDS

TAlLCORN OX AWARD

Applicants wishing to meet
the requirements of this OX
award program must confirm
contact with three or more mem
bers of the Central Iowa Rad io
Amateur Club. While there are
no band or mode restrict ions,
there Is the need for complete
and accurate logbook informa
tion for each contact made. Th is
OX award Is Issued free, but, ap
plicants are asked to submit a
large business-sized SASE and
50 cent s to delray cost o f
postage.

The members of the Central
Iowa Rad io Amateur Club are
active In var ious modes of oper
ation. You may lind them on CW,
phone, RnY, and SSTV. Should

This week I received a very
nice letter Irom Lynn Hansen
KAtlCLQ who represents the
Central Iowa Radio Amateur
Club. In her leiter lynn provided
me with the details 01 their new
award entitled the rencorn OX
Award.

Continued on page 100
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Send smooth.
easy-to-read CW
with the Heathkit HD-1410
Electronic Code Keyer.

Measure power and SWR with
the HM-2141 Dual Meter VHF
Wattmeter you build yourself.

The easy-to-build
Centenna '" Dummy Load

reduces QRM during
tune-up.

-
No matter what you are doing to

your signal. Heath has the amateur
gear to help you do it better.... and to
save you money. too. Heath is your one-
stop headquarters for accessories.antennas and
com plete, build-it-yourself rigs.And they're all
backed by the more than 200 hams at Heath.

The new Heathkit Catalog describes one of
the most complete selections of ham gear any
where.You'll also find the latest in home com
puters, fine stereo components, color Tv's.
precision test instruments and innovative elec
tronics for your home...all in easy-to-build.
money-saving kits.

It's one catalog you don't want to be without
Write for your free copy today or pick one up
at your nearest Heathkit Electronic Center.

SEND FOR FREE CATALOG
Write 10 Heath Company, Dept. 011·754
Benton Harbor, MI 49022. In canaea. wrue
Heath Co., 1480 Dundas Highway East,
Mlssissauga,Ontario l4X2A7.

VISIT YOUR HEATHKIT STORE
In the U,S.and Canada, visit your nearby
Heathkit Electronic Center where Heathkit
Products are displayed, sold and serviced.
See the white pages of your phone book. In

t::===~::~=:J the U.S" Heathkit Electronic Centers are
units of Vcritechnology Electronics Corporation.

~'"
Heathkit~

Switching antennas
Is easy with the low-priced

SA-1480 Remote Coax Switch.



The Yaesu 707 fine .

YAESU Fl·707
HF TRANSCEIVER

Checked any ecu tpment
prices lately? When it comes to
equipment, hams have never
been able to get so much Quality
and performance for so little
money. The new Yaesu Fl·707
HF transceiver is a good exam
ple. It offers features and per
formance equal or superior to
top-couar rigs of a few years
ago. Today, the Fl·707 is one of
Yaesu 's least expensive rigs. It
says a lot for the state of the art
when a relatively inexpensive
transceiver offers the features
this new Yaesu does. Let's take
a good look at it.

The Fl·707 is similar in size to
rigs like the Kenwood T$-1205,
the Icorn 1G-701, and the Atlas
150. It covers all present and
planned bands between 80 and

10 meters, Including the new
WARC bands. The bandswitch
itself has a very precise feel ,
clicking smoothly into place,
rather than thunklng noisily as
do banoswncnes on many other
rigs. Just to the right of the
bandswitch is the vfo knob
which also seems to have been
engineered for the proper feel.

Yes, the 707 has the digital
trequeecy readout that we now
take for granted on high Quality
gear, but it also offers a wen
calibrated and easy-to. read
analog display, useful when the
companion external vtc and
memory unit is in use. Just
above the vtc knob are four
status LEOs, telling which vtc is
in use, if the marker generator Is
switched on or off, and whether
a crystal-controlled frequency
has been selected.

The display that attracts the
most attention Is the front-panel
meter, which Is a mutn-secment
bar-type LED display. The tower
value segments glow green,
higher readings are yellow, and
the highest readings show red.
This display does more than im
press your friendS. It allows you
to keep tabs on signal strength,
relative power output, and ate
level.

Whether LED displays are
really better than regular meters
has been a subject of much
debate lately. For the purposes
it serves on the 707, the LED dis
play works admirably, parttcu
lary In mobile installations
where a traditional meter would
be difficult to read while main
taining safe operation of a
vehicle.

Other goodies on the front
panel include an effective noise
blanker, an i-f shift control, a
250kHz marker generator, VOX
controls, an RIT control, and an
eight-conductor microphone
plug that permits scanning from
the mike it the rig Is equipped
with the FV·707DM external vto.
Also worth mentioning are the rf
gain control, last/slow agc
switch, and flxed-ehannel oper
ation switch. Along with the
usual antenna, key, and power
connectors, the rear panel
sports an rl output jack for use
with treneverters. and sockets
for the external vfo and accea
ecrfee. Yaesu has managed to
squeeze a lot into a small
package I

Hands-On

Unpacking a new rig and wlr
Ing It Into the ham station is an
activity that most hams enjoy,
and the hams at 73are no excep
tion! We had the 707 and its ac
cessories wired to ground,
power, and our Alpha 374 ampli
fier in no time at all. The human
engineering that went into this
rig is obv ious; few other rigs
we've seen have Interfaced with
such ease. Uke the lcom 701,
this rig has a relay box that is
necessary II you plan to use
both an amplifier and the exter
nal vto. Even if you will only use
an amplifier, this accessory is
worth purchasing; it makes in
terfacing much simpler.

As soon as the rig was in
place, the manual read, and
basic operat ing parameters
checked, we put the rig through
the Infamous 73 wringer. We
connected the 707 to our Drake
DL-1000 dummy load and

checked the power output In the
CW mode. A Bird wattmeter con
firmed Yaesu's claim of full out
put on all bands.Our sample put
out 100 Watts :t 10%, with
highest output on 80 and 20
meters, and lowest on 40 and 10
meters. Several other rigs we
have tested have dropped by as
much as 50% on 10 meters. The
Yaesu's performance is admir
able.

While we had the 707 on the
dummy load, we checked out
Yaesu's protection circuits. Uke
most of Its solid-state brethren,
the FT·707 finals are protected
with a high swr shutdown de
vice. As the swr climbs, the rig
automatically reduces power to
protect Itself. Many rigs carry
this to a fault, and almost any
swr at all on the line causes a
significant reduction In power
output.

Yaesu 's engineers seem well
acquainted with the real world,
and they designed the 707 to
shut down only slightly at 2:1 or
lower. limiting action Is heavy
at 3:1 or higher, shutting the cut
put down to a small percentage
of its capabilities. This is a sen
sible arrangement, since many
hams operate their eQuipment
into transmission lines with
moderate standing wave ratios.
Further, a defect In the feedllne
or an improperly set coax switch
will probably cause the swr to
go much higher than 2:1 . In
short, the Fl·70Ts ablllty to pro
tect its expensive output
devices Is hardly curtailed, yet
the annoying side effects of
such protection have been mer
cifully banished.

Other protection circuits In
clude a ternoerature-ccntrcnec
fan and a thermal shutdown en
curt.The instruction manual rec
ommends a key-down period of
no longer than 30 seconds, but
we wanted to see how well the
707 protects Itself, so we left it
key-down for several minutes.
Sure enough, the fan came on
after a minute or so, and contin
ued to run after switching over
to receive. Having the fan run
until the finals cool off is an ex
cellent idea. Unfortunately, our
unit was cursed with a noisy fan
which rattled In a most aggra·
vating manner. This was a prob
lem peculiar to our sample, and
it shouldn't be encountered in
other 707s.

During normal operation the
fan never came on at all, con
firming that the fan is only a
safety feature; the rig has
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KLM's KT-34A •••

20M

1.~, I IT- ---,-,

ISM

11 21.~

Broadbanded, efficient, compact!

10M 15M

c~.25A. 10M ..I------J Conventional tribander element
.1asA 15M

.137A 20M

Development of the KT-34 A element

10M Cl

C1
1. Replace coils with IossIess

linear loading

2. Fold back and symmetrically

> Yh
place linear loading for
mechanical strength and
balance .

f e,=!-
3. Extend element to 1/4 wave

*"2 Ii on 15M . Fold bad. and de-
couple lip with C2.

- .,.; 10M-l ---J
.250\ ISM 4. blend lip for 20M . Tuning

.188A 20M 0 1 15 and 20M is
independent .

KT-34A SPECIFICATIONS

Thanks for your interest in our KT-34A. We're glad to have tickled your curiosity. The KT·34A is a very
special antenna, representing the first significant step forward for tribander design in 20 or more years. It is
made for the amateur and the equipment of today. and advanced enough to meet the challenges of the future .

What makes the KT-34A so different from a conventional tribanderl Basically, the traps. coils, and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacitors, all composed of
aluminum tubingI These allow the KT·34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes futl l /4-wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tribander (the sketch below shows the remarkable
metamorphosis of the KT·J4A design).

Two driven elements are employed to make the KT-J4A unusually broadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands (see the
VSWR charts). A KLM balun is supplied to allow direct feed from your 50 ohm coax.

Structurally, the KT·J4A is built tough . No boom support is required . All the aluminum, including the
boom, is strong weather resistant 6063~T832 alloy. All the hardware is stain less steel except for the mounting U
bolts. Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotation
is possible by most any ham rotor. Wind balance and wind survival are excellent . Boom length is only 16 feet.

To meet your future needs, the KT·J4A is easily expandable. The KT-34XA Upgrade Kit , which adds two
new elements and doubles the boom length, produces substantial increases in performance. Your KT-34A
cannot become obsolete!

A great deal of thought and care has gone into the design of this antenna . It's not just another " me too"
tribander, but one developed from modern techniques, materials and engineering . We hope you will give it a try.
We know you won't be disappointed .• • •

Frequencies of operation:
14.0-14.350 MHz
21 .0-21 .450
28-29.750

Gain: 7 dBd ±.3 dB across each band
F/S: 30 dB
FIB: 20 dB
Feed impedance: 50 ohms with balun supplied
Power rating: 4KW PEP
Boom: 16 h . x 3" 0.0.
Mast: for 2" 0 .0. (standard)
Element length: 24 h. average
Turning radius: 16 h.
Wind area: 6 SQ . h.
Wind survival : 100 MPH
Suitable Rotors: TR-44, Ham "M", HO·73,

KR-400, etc.
Price: $389.95

KLM P. O. Box B16, Morgan Hill, CA 95037



The FRS-707 relay box.

enough heat-sink area to dissI
pate the heat produced in nor
mal operation. We never pushed
the tlnals hard enough during
any ot our tests to cycle the ther
mal shutdown device.

On the Air

Operating the 707 is a pleas
ant and rewarding experience.
Its nl>tune-Yp design permits In
stant operation. Adjust the mik.e
gain on sse or the carrier level
tor CW to proper levels as lndl
cated on the front -panel meter,
and you are ready to go! Hams
who have never operated a
SOlid-state rig are in for an
agreeable surprise.

While searching for OX on 20
meters one night, I noticed that
tuning in Individual signals
seemed relatively easy with the
707. Sure enough, when com
pared to several other popular
rigs gracing the 73 ham shack,
the 707 came up with noticeably
wider bandspread. The only rig
In our possession that per
formed better In this respect
was the Icom le-701, whose digl·
tal tuning gives It an unfair ad
vantage.

selectivity Is very good, with
two eight-pole ~f filters stan
dard. 6(X).Hz and 300-Hz r::w
fillers are available as options.
The J50.Hz filter was Installed In
our unit; switching It In provides
a startling reduction In interler
ence. Hams who enjoy CW (and
Novices In particular) should
consider a sharp ON filter nee
essary equipment for any re
ceiver. The ~f width control is ac
tive on both CW and sse, with
performance comparable to oth
er rigs having a similar control.

If you have always yearned
lor a rig that would allow you to
check Into an eo-meter AM
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phone net, or check out the ac
tion on to-meter AM, you are
reading the right review! sen
ousiy. with the high level 01 In
terest In converted ce equip
ment, the AM feature allows en
try into a worid that is denied to
owners of many other modern
transceivers.

Thequallty of the manual also
bears mention. For whatever
reason, manuals for Japanese
ham gear do not enjoy a particu
larly good reputation among
hams in the USA. Well, I'm
pleased to report that this Is one
of tne good ones. Whileobvious
Iy written by someone for whom
English Is a second language,
the Instructions are perfectly
clear and understandable.

Servicing information is pret
ty good, too. We are prcvrcec
with complete schematics,
block diagrams, and a very good
circuit description. For those
with access to good basic test
equipment, there Is a section on
maintenance and alignment. We
haven't seen too many manuals
better than this for any trans
ceiver, whatever Its country of
origin.

As with any piece of equ ip
ment, we found a couple of
things we'd like to see Yaesu
change; in th is case, serious
complaints were notably ab
senl. The adjustment for side
tone level can't be reached
without popping the top cover
off-we'd like to see it located
where it can be readjusted east
ly, perhaps on the back panel. It
also woold be nice if the 707 In
cluded some sort of a speech
processor. Yes, I kl\Ow that they
are olten misused, but there are
times when a processor is use
ful. These are very minor prob
lems, and I almost wish I could

find more to gripe about, but I
can't!

Power Supply

The matching FP-707 tz-vcrt
power supply would be a wet
come addition to any shack.
Regulation is very tight even
under lull load and the supply
runs quite cool. (Except when
testing the rig 's protection ci r
CUits!) There is one feature of
this supply that I was very
pleased to discover. When you
spend $150 on a power supply,
you want to be able to get a lot
of use out of it. Most supplies
designed to match a specific rig
have a spec ial cable permanent
Iy attached and there is no way
to use the supply to power any·
th ing else unless you tear into
the case and add your own ccn
nectars. Yaesu has solved this
aggravating problem by putting
two mum-way connectors on
the back of the supply, in addi·
non to the cable that goes to the
FT-707. These connectors are in
the main output circu it and can
provide the full supply current
output, which is 20 Amps inter
mntent. Thanks, Yaesu! The
power supply Is also provided
with a front-facing speaker,
which performs well for a
speaker of its size.

FV·707DM Extern.1 Vfo

The FV-707 Is a truly unique
accessory; it changes the whole
character of the rig . It resembles
a traditional remote vtc In that It
allows spnt-trecuencv opera
tion, but there the resemblance
ends. Measuring only one inch
high, the FV·707 Is designed to
fit underneath the rig rather
than beside it, and once in
stalled it seems to become part
of the rig itself. The FV-707 can
be programmed to store 12 fre·
quencree In Its Internal mem
ories. Install two AA cells and
those frequencies will be held
for a year, even when power is
turned oft! This eliminates the
need to buy crystals for etten
used frequencies, and It allows
an Incredible flexibility of opera
tion.

If you area OXhound, you can
scan up and down the band,
searching for pileups, and pro

.gram the frequency of a pileup
Into each memory, to be recalled
later at yoor whim. if nets are
more your cup of tea, the FV-707
will help you keep track of those
as well. Indeed, the uses for
these memories are limited only
by your Imagination!

•

The FV-707 also a llows you to
scan up and down the band
electronically. On the front of
the unit are three buttons, mark
ed Up, Down, and Fast. The first
two are self-explanatory, and
the Fast button works in con
junction with the other two. Nor
mal scan rate Is one kHz per sec
and; push the Fast button at the
same t ime as the Up or Down
button and the rate increases to
10 kHz per second. With the op
tional YM·35 microphone, fre
quency scanning can be ac
complished In the same manner
using switches mounted on top
of the microphone.

Fe707 Antenn. Tuner

Des igned specifically to com
plement the FT-707, the match
Ing antenna tuner is a compel.
ling little box . Once you have an
FT-707 In your possession, the
matching tuner is hard to resist.
It sports a lighted meter that
keeps tra ck of power ootput
w ith reasonable accuracy, as
we ll as serv ing as an swr meter.
An unusual but extremely handy
leature of this tuner is the built
in dummy load, switch-select
able from the front panel.

As far as the actual tuning cir
cuit goes, It is Important to real
ize from the start that this tuner
doesn't Intend to compete with
the larger and much more ex
pensive tuners on the market.
Max imum power-hand ling cap
ability is 150 Walts, and the
tuner will only tune coax lines;
there is no provtsron for random
wire tuning.

Still, the tuner performs its In
tended job well, wh ich is reduc
ing swr on coax li nes. Just for
fun, we tried tun ing up a
ts-merer d ipole on 40 and 10
meters, and the Fe-707 handled
the job easily. Naturally, such a
lash-up didn't work I/ery well,but
it did show off the tuner's capa
bilit ies! This li ttle tuner should
serve we ll in both mobile and
home installations.

Conclusions

Either on its own, or w ith lis
accessor ies, the Yaesu FT·707
is a truty competent piece at
equipment. If you are a comoui
sfve knob twirler, you'll find the
digital features of the external
vfo imposslbie to resist. If yoor
quest Is for so lid perlormance
on both sse and CW, the 707 ct
fers that , too. Its extremely com
pact dimensions make it an ob
vrous choice for mobile mstena
uons. yet the front-panel layout



U.S.A.,FOREIGN
PATENTS PENDING

D ™~PING
TOOL

• AWG 30 Wire
•.025" Square Posts

• Daisy Chain or Point 'Ib Point
• No Stripping or Slitting Required

...JUST WRAP~...
• Built In Cut Off

• Easy Loading of Wire
• Available Wire Colors:

Blue. White. Red & Yellow

WHY CUT?WHY STRIP?WHY SLIT?
WHY NOT...

JUST WRAP Wire-Wrapping

JUST WRAP TOOL WITIl ONE 50 IT ROLL OF WIRE
COLOR PART NO. us, LIST PRICE

BLUE JW'IB $14.95
WlIITE JW·1W 14.95

YELLOW JWH 14.95
RED TvvIR 14.95

REPLACEMENT ROLL OF WIRE 50 IT
BLUE RJW·B $ 2.98

WlIITE RJWW 2.98
YELLOW RJWY 2.98

RED RTvvR 2.98
JUSTWRAP-UNWR~PlNG TOOL

I W ·1 $ 3.49

I"'ok' OK MACHINE & TOOL CORPORATION 3455 CONNER ST..
BRONX, N.Y. 10475 (212) 994-6600ITELEX 125091 ~,.'- ~

• MINIMUM B1LUNC $ as.oolADD SHIPPING CHARGE s2.OQ{NEW TORI: ClTTISI'ATE RESIDENTS ADD APPlJCABLE TAX.
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Heathkit's IM-5228 VTVM.

Kantronics'Vari filter. Continued on page 89

lor something else to add to that
connection!

The hookup wire provided
was only Just enough to do the
Job. If you cut your leads too
long, you may run out. Also, the
wire provided was all the same
color. Diflerent colors would
have made It easier to check
connections. Only one error was
discovered In our assembly
manual: On page 18, w ires from
lug 4, not lug 3,are to be left free.

It wa s extremely satisfying to
f ind the VTVM working perfectly
the first time It was plugged in.
However, the ecnc.stete modifi
cation was yet to come. If yoo
plan to installlhis modification,
It is simplest to do it during the
Initial assembly. The Installa
tion is not complicated, but it
does require the desoldering
and removal 01 several compo
nents. The modification took on
lya few minutes and the VTVM
acqu ired no problems along
with its new solid-state devices.
Again, the unit wor ked immedi
ately upon being plugged In!
Const ruction was easy and the
Instructions were good. Even a
novice kit -builder shOUld have
no problems with this one!

The Heathkit IM-5228 VTVM Is
an old friend In an attract ive new
cabinet. Hams looking for a
high-quality but reasonably
priced vo ltage and resistance
meter will find that this meter
still represents one of the best
values on the market.

Add ition a l Informa t ion Is
available from th e Heath Com
pany, Benton Harbor MI 49022,
Reader Service number 486.

Aly,on Grupp N1BEJ
73 St.tt

KANTRONICS VARIFllTER

If you've never used an active
audio filter to aid reception of
signalS, you ooght to try the
Kantronics Varlfiller to improve
your listening pleasure. What Is
a Varifllter? Good question. II 's
a variable Illter with variable
f requency and bandwidth, and it
allows you to select a peak or a
notch mode.

Suppose you are an avid CW
operator who likes todig cut the
weak ones In a pileup. Maybe
yoor receiver is not quite up to
par In terms of its ...1selectivity,
and you're limited to a minimum
bandwidth 01, say, 800 cycles. II
the big guns also happen to be
trying to work the same stalion
you are and their S9 + signals

The 5228 measures de and ac
volts and Ohms, and does so on
enough scales to anow easy In
terpretation o f any reading. I
won't bore you by repeating all
the specs here, since they're
available In any Heathkit cata
log, but I'll list a few to give you
an idea 01 this meter's param
eters.

The voltmeter secucn'e
ranges extend from 1.5 volts tun
scale up to 1500 volts full-scale
in seven ranges each lor ac and
oc. Maximum Voltage capabili ty
can be extended t030 kV with an
inexpensive acce ssory probe.
Input resistance is 11 megohms
on au ranges, permitting eccur
ate in-clrcult te st s w ithout load
Ing thIngs down. The ohmmeter
sec tion w ill measure 0.1 Ohm to
1000 megohms in six different
ranges.

The IM-5228 is capable of ex
tre mely accurate measurements,
but final accuracy depends on
how ceretuuy the klt·bullder
calibrates his unit. Any test in
strument w ill need recalibratlon
from time to t ime, and t he
Heathkit people are quick to
point out that one of the advan
tages of kit-built inst ruments is
the own er's lamiliarity with the
unit. This familiari ty encourages
the o wner to periodically check
th e accuracy of his meter and
align It when necessary, instead
of blind ly hoping that the fac
tory calibration is still good.

The basic $69.95 kit uses two
tubes, which means that the
VTVM must be warmed up
belore use. A co nvers ion kit Is
ava ilable wh ich replaces the
vacuum tubes with scud-state
devices. We couldn't resist that
convenience, so we ordered the
conversion kit at the same time
as the VTVM.

eonstructLon
Assembly was straightforward

and enjoyable. As is usual with
Heathkit product s, the tnet ruc
t ions were clear and easy to
fo llow. Part s ident ificat ion wa s
easy with the nte-stzec pictorial
provided. The VTVM took about
l ourteen and a half hours to put
together, working at a leisu rely
pace.

A lew m inor points should be
kept in mind during assembly.
Be aware that when directions
indicate that a certai n number
01 w ires must be present at a
soldering point, any wire pass
in g t hrough that po i nt is
counted twice; once entering
and once leaving. Realizing this
may save you a frant ic search

you are trying to interpre t a fluc
tuating reading, and , of course,
they tend to be more expensive
th en a comparab le ana log
meter.

Recently, while shopping lor
a new meter for the 73 ham
shack, I came across an old
friend, the Heathkit IM·5228
VTVM. This YTVM Is hardly new
to the market; In fact, I think It
has been around a lot longer
th an I have! But that's Just what
makes It Interesting, After all
these years, it 's sti li one 01 the
best test equipment values on
the market.

The 5228 Is a bench-type
VTVM. It co mes with a glmbled
swivel mount that allows easy
read ing of the meter, no matter
where you place the VTVM. A
slightly more co mpact version
of the same VTVM is available
from Heath lor 10 dollars less.
Since the bench unit has all its
controls on the fro nt panel and
also has a larger meter move
ment, we opted lor that model.

is sucn that It will be just as
comfort able in a home station. If
you have any Interest in the new
generation of compact, solid
state t ransceivers , th is new
Yaesu deserves your attention,

For fu rther Information, con
tact Yaesu Electronics Corp"
6851 Walthall Way, Paramount
CA 90723, Read er Serv ice
number 485 .

Paul Grupp KAllR
73 Staff

HEATHKI'J'9 MODEL
IM-5228 VTVM

When I talk to hams who are
thinking of buying a test meter,
they invariably see m deter
mined to get one of th e fancy
new digital me ters, Now don' t
get me wrong, I don't have any
th ing against digital mete rs; it's
justlhat they aren't necessarily
the best meter for everybody,
particu larly it the budget only
allows for one meter. Digital
meters are not much help when
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Or der bOth bOOIU ill the w me time for
$37.45 Inc lueling shipping.

MARCH
SPECIALS

For the best deal on
_..E.....III anee." mee 0-" pple-"SP
_"vanti-B elden. Be1'1 eller- Bird-COE
_CES- Com mun! eali ons Speelalists
- Collins. Cusller.ft. Oi lWI- DenTron
_Dnk e- Hustler. Hy-GIin_leom_1Rl _K lM
- Kenwood- larsen- Macrotronles- MFJ
_Midland- Mini·Products. MirIge- Mosley
• NPC- Newlronics- Nye- Plnn onlc
- Palomar Engineers- Regency- Robol
- SlIure- Slandard-Swan- Tempo
- ten-t ee- Trlnscom.Yaesu

App le prices incl ude prepa id shippmg
with in con tinental Umted St ates

Erickson Is accepting late m odel
amateur radio equipment lor service:

lu ll l ime tectnuctan on duly

CALL
TOLL
FREE

ETO Model 76A 2 kW
linear $1339

TenTee Delta 580 trans-
ceiver $759

NEW YAESU FT-480R all-
mode 2-meters $469

KENWOOD TS-830S
transceiver In stock!

TEMPO 5-1 , only $239
with touchtone $269

APPLE D isk Based
System: Apple It or It
Plus with 48k RAM in
stalled, Disk It with con
troller, RF Modulator;
New DOS 3.3 $1799

ERICKSON
COMMUNICATIONS
Chicago. IL 60630
5456 North Milwaukee Ave.
13121 631 -5181 1Wllhon """'lSI

CALL TOLL FREE
(out,ld. Il tlnot. onl,.)

(800) 621-5802
HOUR S: 9:30-5:30 Mon.• Tue• ., Wed. & Fri.

I ...... I 9 :30-9:00 Thu rSday . -
9 :00-3:00 Saturday . .

,,~u. .. .,.. .. ...

-- OPEN A T UPM EST
CLOSED AT BPM PST

iF YOU DO NOT SEE
WHAT YOU WAN ASK

ORDER. ARE PO.TAOIE PAID

COD-VISA-MASTERCHARGE

ORDERTOD AY!

$17.9 5 $2.55 $ 20 .50

$16 .95 $2.5 5 $ 19.50

oeer. B

925 Sherwood Dr IVe
Lake Biufl , i L60044 , USA

...., ...TEII' IIb kaa 00 iNC.

~

U USCallboo~

o ForlIQft'",....

Pegasus on blue field. red lenering . 3 W wide x
3 " high. Great on jackets and caps. Sorry. no
call letters.

When ncomes to

AMATEUR
RADIO QSL's •..

-6~
~~~

-:::~~o-i!::j, 'II<*".., ~•

~~llbaaks
NOW READY!

it's the
ONLY BOOK!
usor DX Listings

O rder f ro m YOU, dealer 01" direc tly from
the puensner, A ll d irect oroers add $2.55
for lhlpplng. 11 11"011 residen ts add 5%
seres ta x.

~ SPECIAL LIMITED OFFER!
~ Amateur Radio

. • Emblem Patch
_ _ on ly $2.50 postpaid

Here they are! T he latest edi tions, Worl el
fa m o us Radio A mateur c anecees. the
most respected and comple te listing of
udlo amateurs . Wsts ca lls, ueense classes,
;jlddreH lnform;at lon. L~dllld w ith specl,l
fqtu rM su ch u call changes, g ,.flxes o f
t he world. standard ti m e charts , worlel ·
w ide QSL buru us. an d more. T h e U .S.
Ed itlo n fea t u res o ver 4 00.000 linings,
Wi th o ver 100,000 chan~s f rom last
year . T he Foreign Edition has o ver
30 0,000 listings, ove r 9 0 ,00 0 C";I" ges .
Place you r order f or t h e nlllw 1981 R.dlQ
Amateu r Oli bOO lU, aYol il " bllll now .
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OSCAR ORBITS
Courtesy .1 AMSAT

The OSCAR satellites are subject to atmospheric drag, at course,
and the present period of intense solar activity has accentuated the
problem. During this per iod , our sun has been expelling huge
numbers 0 1charged particles, some of wh ich find the ir way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. II is through th is reg ion that the OSCARs must pass.
OSCAR 8, in a lower orbi t than OSCAR 7, is the mere seriously af
fected of the two.

If the drag teeter is nol considered when OSCAR calcu lations are
performed, tong-range orbital projections will be in error. For exam
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
01 some published schedules. The nature of orbi tal mechanics is
such thai extra drag on a satellite causes it to move into a lower or
bit, resulting in a shorter orbital period . Thus, the satel lite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W31WI o f AM·
SAT, the equatorial crossing tables shown here were generated
with the aid of a TR&80™ microcomputer. The tables take Into ac
count the effects of atmospheric drag and should be in error by a
few second s at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first lime
each day. To calculate successive OSCAR 7 orbits, make a li st of
the first orbit number and the next twelve orbits for that day. list the
time of the fi rst orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day's f irst ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the ctner eroe
of the world from you, it will descend over you. To find the

equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the lime it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius o f
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 15°
eas t or west of you, add another minute; at 30° , three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Moc:Ie B: 432,125-.175 MHz up link,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press t ime, OSCAR 7 was scheduled to be in Moc:Ie A on oc:Id
numbered days 01 the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available lor use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period . The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the lirst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
lor that day. list the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart g ives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Moc:Ie A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20·435.to MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and bot h modes simul taneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.
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..111 " 'U',1l to .1 1'..1 " IIJ.,n ".1 J",' " •u.,n .... ,un " .... ,n 11.1
nU' " ,"1I,1I 10.1 ,,,.. " HJ'," .,., JU.I n ",U,U '"., , ..11 n ' U',2I n.l
20'" n . n . , lI n.l '''U n .... ,J) ..., JuU " ..n,K n.J "'" " 'u"" H.'..... " lin , .. lI. I ",n n ..n". .... H ,n " Ill"JI M.' ,,,,,

" 112o," 10.•
10K. n .... ,.. " ., ,,,.. " .... ,K ..., HU' " lin,), ".' n"• .. 1IJ1,0I ....
.... I n .ll2<2. n, .1 1')<1' " ."','1 ".J JU" " "",,. .,.. n.n " Il]loll n.1
n ... " • .,1<12 M.' ,,,,.

" H~l,n n.' 'U'l " "" ,n M.' 'Ull " 1110". ".l
JUIl " 11 '1," Ill•• ,,,.. " HU,J, 'l.. I.... " "'101> 'I.' 'Ull " .l4l,•• .. ..
1011' " ..."" lI.f n.n " IIUoIJ ..., J.... " ''' ll '' H.' 1.11. " .... 'It ".t
lUll " "nlll 1.J .1 nUl " ""," ".J lUll " ..",,, 'l.l ,.... " ..n,ll U.,
2.... " '11.,11 .... "'11 " '"',U .... lnn " .l"," II' .• II.U " .11.,", 'l.l
J"1' " IIJhll III.' n . .. " .u"n " ..

1·800.841·0860 Toll Free Order Entry
MICItO MANAGIMINT STSTlMS, INC.

OO¥\'tolTc:M'N PlAZA !oI-1OI'II'«i ( Utftll
115 (5KONO ,",Y{ . SW
CAlIC, GKlfIGlA 3'''' .... 313

GA. I'HCJM: NO. ~I JI m ,7110

~3OCI,.K (oIot . . . . . . $3toO.e.)

~11'5 .5,7.l2 Ioa.d .. . .. . ., e.)

a ·ll.oo"O·· K I,,'-<'ioe ·1." 00

~ 1160 M,,,Io;.k , .................. .................. ..........•..•...... . . • "' .00
a ·117I T.I~.~ 16900

Fa.. Ie.) (P5 (.""0"1<1 130 P'I"'.' , .. ... . . . .. . . . . • . . .. . . . ..... .. . . ..... .... . . 571 ,00

tu ' Quol;!, (""''''''<0 137 P,;",., , ,.... .. . . , .. 737 .e.)
(AT Mod. m. , "9,e.)

26·106 1 4K I $630.00

26·1062 16K 11 1. 888.00

26· 1063 32K III
2·Drive!o . RS232 2225.00

FREE

DEALER A301

COMPUTER SPECIALISTS

$ DISCOUNT $

TRS-80®
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All models have these features:
I Up to 20 db gaIn .
I Covers 1.S to 54 MHz in four

bands.
I low noise figure.
" Re d u c e s i m a g e and

sp urious respon se.
" S" x 5" X 3". Bru shed

aluminum control pane l.
Black vinyl cover.

" 50 -239 connectors.
" LED pilot.

Order direct or from your favorite
dealer. Model P-3Q5 Receiver Pre
amplifier for 9-v DC $99.95. Model
P-308 for 11~v AC $109.95. Trans
ceiver Preamplifier Model P-310X
$129.95, Add $3 shipping/handling.
Cali f. residents add sales tax.

-
The famous Palomar Engineers
preamplifier has been updated
and packaged in an att ractive new
cabinet.

For the SWl there is the P-305
(a-v DC powered ) and the P-30B
(1 15-v AC powered ) feat uring full
shortwave coverage. selection of
two antennas, 20 db attenuator .
15 db gain control and on-off
bypass switch.

For transceivers, the P-3 10X
features automatic bypass on
transmit , adjustable delay for
return to receive . and 350 watt
transmit capability.

Don't walt any longer to pull out
weak, rare OX.

• •
•

•
• •

" r .
VOLU M E

...... .._..-. .....

Model TE·292

,....
".'

.. '

[I'

$59.95
Model' Tll44

Plus:
I S,"'. ol-l~. "" CMOS • • ~...
I SI" compl."n ~ 00'" Ino O..~."
I 8 0'~ OOIlno d..~ m.mo,y
I ll me ,c •• ymg .. ,,~ IIn ~ "OUH '"

/Jiloor.
I S·SO ..pm
I SPHO. ,p'um•. 10#>.. 'un. IIno
_'g'" CO#> "O/I

I S~._ IInO _'. ...
I l " .. Cu''''', orll '" CMOS Nrt...,

ope.-",_ -110" 10"
I o.r.... (IUII""''''C'' , I C. I '0< ....

...g 11"0 ""'Pu'
I K." l "O1>''''''" 1"<1 10/<0 ""'" ''9"
I Wj/~ 0 AN D TESTED ~¥JtU

GUARANTEED_tESS BA r ,

CHAMPION MESSAGE

MEMORY KEYER

"BRAND NEW"

$125.95

• 'j."

MESSAGE
MEMORY KEYER

. J>
S PU D .-...

-
e s." ·complef",,, dOfs.n<J allS".'
II BoI" dot lind dull "'"11'01)'

e /ll mtHc 1<11' '''9 ." If,IIny SquH1II parM,.
. S-SO ",_p.m .
II Sp«Id• • o/ume. ton• . fun. 11M "."'''fCOft/rols
II S,alltonllllnd s~~.,

• Low CUfT,nt drl in CMOS battery opera /lori-POrtable
II ReliTpan. ! Jilek lor /lu .llla, y power
• Delu", qu ar/er·/nc," jacU for k(Wmg and ou tpu t
II Keys 'pid block and solid r igs
II WIRED AND TESTED FULL Y GUARAN TEED- LESS

BA TTE RY

PLUS:

ELECTRONICS, INC
1106 RAND BLDG. ~"

BUFFALO NY 14203

$69.95

•

PLUS:
_ $ell·completmg daIS Ind dulles
_ Bot" dOl .nd du" memOf)'
_ lemboc K.~mg .. ,t" .n~ ,queere ~dd/fl

_ 5-5O ... p m.
_~, YOIUme, to_. Ill ... Ind ..e.g'" controls
_ S,deton••nd spettAe,
_ l o.. current drem CMOS Nllery oper.t,on-port.b'.
_ Pelu>. QUllrrer·incll /ICAS l or keying .nd OUIPUt
_ Ke~s plld blo ck end solid 'ips
• WIRED AND TESTED FUll Y GUARAN TEED-lESS

BATTER Y

Model'lnOt

'Ttt~- '.,- .••• •

Model lE·l84

•."

RAe

-

FsI-ellr••:
I AO' , M #<l CMOS m..nlg. mem"ry
I T..o (50 e llir ..elli m....q.
""..glI IiI /JIII' luncl,O#>

I "Ko/O••, lin. sPHd-P'",1 Nc.
1,"nYI_

I t""ll*' _""5/* CII".C'"
h llm/J" .lnO CO CO CO DX ....
WB2 ' JM W B1 YJU "_I"", pili.1...,_ ml'''~ on con'"Cf-~

WB1 ' JM OSt h. N' 519 579 PIIU'

PII'" "
I U.I I", Ol"y OW, '" c"nI.."

$89.95
e .SIIIItt-of -I"e-Arr CMOS Cifcuilf Y
e · T"' ee e/lOlces 01MenlrJt' Siorage

· A Two (SO c"af.ct., HCh)
....SUrJl' Slor.~

·8 F04Jf (25 e/ltl,eeter He"1
.....uge slO'".

-c. One SO eIlar.cter .ntJ
two 2S e"areeter .....sS4ge
s lorlQe

• Flecon;1$" , ny speed-pll~s.'

IIny speed
e Memory operal ing lED
. Use lor dll"Y 0$0 0' contlls lS

Features:
• Sr.r.-.o'-''''''''rf.cMOS OrCUlIry

• ChoIClI 01 M'ftSu ge 5101"""
•A. S'I 50 clt/l'/lCI., mllnlll1"~

• B. T.,.' /ve 25 clllltiler., mllnages
-c. 27 combinations 01 mfllsag ..

C. pr09"mm ing
II Records I/ t li lly sp" tld - pla ys .t allY speed,
. Memory O~I/WlIg LED
. Us e 10' d','y 050 or conl.Sts

MODEL TEI:I3 - ,.m" as TEl . " w,/II " 'JI In" 'on" conlrot ", '",nll. less ,.m,.

lulo • • y"'9 "'.'5
MODELTEI 22 _ samell$ TEl33less wgl.lune. ~hClSlale keyIng sa.H

AT YOUR DEALER OR SEND CHECK OR MONE'( ORDER.
Plus $1.00 5 1H NY Res add ta.

Features:

Features: Deluxe CMOS • ~, _ ,,111, lonl, rol"m. lun. controll '" "".,on. Inri
spee••'

Electronic Keyer • Sem'-luIom. ' ''' " bug" Ope,."on '" Sltl,glll • • ~"''J-relt

• SI.'.·ol ·'IIe·.rr C MOS CirCUITry - panel SWltc ll
• Sell c" mp ll l"'g oots I nd "Ullf1S • Lo w clJrreni dram C MOS ballery opera/lon -po" able
• BOlli 0'" , "d oull m.mory • De,'u>. qU."lr mCII jac .s lor .e~ing Ind OUlpUI
• IAMBIC • • ym g w,' /I .ny S(lueez" paddl• • Keys gfl" blOck I"d sol,d SI.,. figs

5-50 ..pm • Wired an" I."ed- Iully Qu. t l nIHd- le ss ball" 'Y
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FCC

"OCICY: redel'lll Comm..nlcatiom
Commi...lon.
IlC'nOlil: lnl"'JI"'I.Uon of RII. _

...lItIon~R~1onof
Aettde-my of Model AeronMitlc8
Concerning Interptetatlon of Amal_
Radio $el'YICt Ru," To AI_.
NonIlCenIH Penon To Operat..,.
AIIIIII_ RHIo $tIltlon To COntrol._.......

intentton exllted.
The tran lmlol lon or deli very "r the

following . ma teur r.dlo-<:ommunicatlon
i. prohibiled;

7. Finally. petiUonar alletes th.t the
&urea.. erred in adopli", an
Int"rpretatioo of ~tJUrd-.par1)"~ that il
inconIilll"Dt with other provilions of the
Amaleur Radio Serrice RWea.nd wilb
Coouniteioo-accepled Ama~practica.
Specifically. patilion&r d ies 1I1/1.8J
. nd 1/1-111 ao connicti"ll with 1 91.71:1(d J.
if 11/1.1'll(d) II re.d to .pply to t...o-way
. ma teur .alio communic. tion .. We do
nollubocrihe 10 petilioner'l theory
rel.tintt to thOle oection•. Th" definition
of Imateur rad iOcommunic"tiono il
conlained In 11I1.3(b\. Tha re . such
communication I. defined ..
noncommerci.l •• dto communica lion by
or . mong .maleur radio ot.. tlono lolely
wilh. pertOnal ,, 1m ..nd withoul
pecuni lU'}' or bUl in••l ln le .... I. In
II 97.89.nd 1IJ' ,1It.lbe ,,_ of aD
a m. leur It.tion are let forth. II ",ay be
uaed 10 communicale ... ith o ther
. maleur radio ltationa ltwo-way
c.onun....icatioOlI or to control ....""'te
objects l.......w.y communica lion] I_
197.89):. or. 10 e"$aaeln cert. m kinds or
.ddlliOOJlI one·w. y tr.nlmilli..... tveh
IS sendlnj inl'_tioo bulletins, or
con<!ucti"ll. nel oper.tina. .. In.
"round-robm~ diOO;UlaH>n 1_ 191-111).
~titi oner sayl th. t I 97,7Il(d l tl>ould
have th" teMll "l wo- w~ y~ in ito
prov i. ion l . I nd tha i. Iinw It doe. nol••
n" n-licenoed per...n . h""ld be . b le 10
eng ase In ,,!llhe Iype. of
communica tiono pemlHled by 1197.9lI
" nJ 1/7 ,91 . We do nol 'lIr~e. The
pro,'io iono of I 97.7tl[d ) cI~a r1y

contempll te only Iwo-w. y
col1UJ>unicatio.... For • .ample. thaI
lection requirel l conlrol oper. tor tu be
p..,sent .nd continuouoly mon, tor Ihe
rediDcommunlcalio.... Moni to rinll in
1 97.79(dJ refe.. to mHIRp conle.,1. II
would be Iudiao... 10 belieu tha t lhe
Commi...on ...ould req..i.... monitorins
of a oteady hu m or lone-sign.l ...hich ia
lhe type or lipal tha t i.1lIed ill a
typical o....- ....y communic.otion
deoigned to cor.troll ren,ole object_

I. ~htioner further lta l" th. t. under
the Bure.u·. intel'l'retalion. th...." mu.l
be two-w.y communication.
eotabliohed bet ...een unlicen.ed am. leur
. .d,o o))<' ralo'l befo..,. non.hcensee
m.y p.rticip. t• . Pe titioner !ur1he.
argueo Ih.t. if followed thro"llh. Ibe
Bure au'l interprelM llon ...oold prevent.
10' e~ample . • non ·l!c"nlee from
.end ina an informali on.l bullelln al a
licpooed ola llon . • ddreeeed in senera l. 10
~all amale\lrt~. Ilnce the .... 10 no contici
... ilb .nolher .1.1l0n involved. We could
not . sre-e more . That il pre<:ioel,. what
197.91 doea. II requitellhM t only
lice...ed .mateur radio opera rcn "",nd
ouch sene..l bulletins over Ihe air. It ill
int"f"Hti"ll to note th.l in p..ctir.e. il il
the American bdoo R. la y LeajlW I
otallon W1AW from which Ih" bulk of
IUcb bulletin. ema.... I• . All or the
pereorIS al the Le. IlUe·I Iie. :1qua rtera
who ...nd ouch bulletins ..... duly
licen~d .mateur •• dlo ope_.. t."..
Po:rtOno ...ndinRluch bul!chnolron' an y
other amateur •• dio ol"tion a.... ill-ewi..
.".peeted to be llcenl"d operalors.
Moreover, in the "round ·robln"
d iocus"ionllh. t 1 91,91 a llow •. it i.
licensed ope,alo,", with ~n inlere.1 in
ouch nel op"r.tio ns. thet the rule
cont"mpla tps.

9. f'e1ltlnner " ffers a hI po thetica l Cue
wh~,." Licensee A oper"lel' re peater
"'luipped with ~a utu tch " l. way of
con"""ting an . ma te radio .lation 10
the lelo:phone land1ine clrcuit.l. The
lI.tiOll ill "'poNter operltion o par.. t",
IIndel' A'I call lip and A ill the conlJ'Ol
oper-R IOI. Given 1beM f&Cla. patilio<><-o
say. tha i if A lD.&1es an ."topatch caJl it
would be unl.wful under the It. rr,
in terpret.tion o f 1 1/1.,.d) beea,...,
commu"'cationo between amateur
lIa tiOOll dn nnl .". ill. ~litioner furt her
say. th.t a nother . m. teur ala tion Ih" t
" . e. Ih" ....pe.te. to make a n .ntopa teh

Continued on page 101

a.... . UInler-rellted and w.... in ... w ay
In~nded to provida ior Ihe DOD-~
am.teur communiealil:JM .bid> th.
petiliOllllf deair'e.. To boW IlLa t the tt*d
pe.- refen.:! to la t 1117.78ldl iDcI....
a _ -litaftMd ....-~gIlls in _
w.,. <XIl1UDwtlclIllooI to c:onII'01l
retIlOI. abteet I. 10 l inill lor an
inteorpratlldon 01 the nile 10 lit tile
petitione.... whlL Wane, it II ,,,t
anolber lnsta.- of chiPl'iIIw a_,. a1 tile
ba l ic raqllift11leat thai only Iiotlll«l
ope•• ton be permlttedlo opera ta
am.leu.rradio .tatlona.ln oa1 view,
bcno fide thlrd -p.rty communication..
.. deocribed abo" e. cen be
diotlngul.hed from on....ly
communlcatlon. d ...iSned 10 coa trnl lhe
movement of I remote ob;e<::t. AJthua,h
an eKceptlon w..1 ",.de 10 the Joicen'lII
requirem"nlfor t",o-WIY
communlcallon.. W'lI do not belie.... lhal
il would be In !hili public: tnt"....110
furthlit' " lend !hI. t'l<ceptlon by
ln~tatt.... of the nile 10 lnehodlll __
w·YCO!OlllunicRtiona.

I. In Ita 'rwument ttlal the Bm-e..
\snored tha paralleilim betwemlblll
Arnat.-ur and the Radio Control Set,1oi
Rule. {oritich the petition.... lnsitll
eds l,} tha petltlone. mllltn.a ttl.. bai.
.nd pllfJl'O" of the plOpooed role
mskintt in Docbt No. 1957'2.nil
PI'OCH'dina: P"OJ'OWd .mendm"nt of Part
91 rul.. inaofa r I. th.y pertain to ttl.
radio control of ",mote moo,,1 eraft .nd
vehicles. Th, petltlon"r ,Iat... th. t, '1lle
purpooe of Ihe ruleo cha DgIII, th"
Commlnlon lndlc.ted. wao to eslabhlll
compareh U11y between thlll rul,,"

8,-,verninR lIke-lype op"ra lionl In lhe
Amaleur Ra diO Service .nd lb. Cltl2"""
Radio Se....ice.''' How""r. II d.
readinR of Ih.t Notice of Proposed Rule
Mllkina will "",,,.1 that tt vnl i Ihe
p>'tlti...."r In that ploce.d i.... l.ho AMA)
wIIo ~Ital" a dealTe for compartbfltty
bel..-n llie ",I... ",",mint lik.,.1ypo!'
operation m the Ama_Ra<tio 9.nlce
and the Cilium Radio Serv1ee.R In tact.
the objecti,," of the Commiuion-.
pl1>flCl'loRJ .llowm,._~ .... radio
lIalions to be ued rot- amtml of~mol.
modpll we.... , impli flcation 0' .t.tion
iden hflCOltiOfl. logilllJ. and portable
operalion; lpeelll provtoiOOI requiri"ll
the .matll'lll" tranomm.... 10 belt.n
id" ntifyinJ mark.r: .nd. pmvillon fo••
maximum me.n power outpul of one
w.tt for Ir.nlmltten quahFy ill3 for
operatlon under Ihe... opecial
provloionl, In Ibil connection. ilia Rock
Creek e lc. ()i_t. " , Counly ofColuverol.
29 Cal. M. 7. II, 172 P.M. 863, wh" .. the
court lIid "Ih. obleo::live RO"lIhi to be
achi"ved by. II.Iute II weD .. lb. evil
10 be prevented i, of prime
conllde. l tion in it. mt"..."'I. lion_"
r-owlie.. i' it 1"8ll"Ied ill the
CommiooJon·. Notlce of Propoaed Rule
M.kin.R ill Dodet No. 111S72 th.t all 0'
Ibe rulH re ll tilltl 10 operation o f a r..doo
II. tion ill the RIC Sarvi<:e for contml 0'
a re l1lGl.object would. be canied over
inlo lb. Arnateur b dio Senial wbe" an
. mat.ur ..dio 11.1ioo ill ... uted. n i. it
an Import.nt poinl because much of the
peliliolle...I • .....,..ent an..,1 from tha
fact th.1 the It.W. dedl ioD bolds Ih.ot
the provi. iono of 1 95.26S(b)(6j' .re nOI
imphcilly conl.ined m the P.r1 97 rulea
....l.ting to Ihe ull of an amat""" ".dio
slatinn to con trol modell . We tum to.
fundamenla l rule of statutory
conatruellon to oupporl the Ilaff.
position. In Plopl.. v. Valentin". Z6 Cal.
2d. 121. 141. 169 p.M. 1, 14, the court
held that where ••talul... wilb rer" .... nce
10 oOll lublect coni.mo. given
pmvll iOfl. the omiliion of ncb I
provis ion from. , imilar lta tule
concern ing . re la led .ubjecl ill
lignilicant 10 abow thai . diffe ......1

I&l "'" __.... <en""'''' _ 01
,he 1Iu_........ lho " ..boo io _I> lie._"'" .h.mol. oil '''''' , .
Jo'icn "oo;!"1> a•• _.n. uI .n._,h"O
.'''n'......n<!

•

lbl Sta__, be _'"'" 001• .., ...- ..-_..--.. ,...-
1<101 ""._

os..:-..o,on_ bp._. -...- ,J--_..._.
• • •

•Soo<""" ... ,,,. c.:..uol 01"1"". ""l"'_'.
(d) n . "'-.... of ,.... .a4io ."lloO )

""""U ..., _ po 10po,lIclpo.. 101 . ...'....
_-.-rI<I_ _ ' F .' d. tll>o'
. _ .""'........... _ = " "r
_ ,.... ..1>0 _ ........,-........- .., ......'__ ,,1,. TIo..,j ,...,. "'"

l.t ,....,_ .....,.._

..:;:.;;-;_ ...- --
tbl,--,...._ ..·u1' _ _

; ..._- _..
--.•• 1lo0-oi ,..". . •_...._........,.-

1<1 K._I00••= ..=. . __
_ • _-. _ po","'1ll< .....
,"c .. ... =__bollo".,_,..".
f .. "'" _01"'"__
_ .........u_•..., ,,_,_ .........I0I<o_ "'"~ of _ .. ,.1._..
,.......10, bo.,.... ..._.1.If."" of "nf

""'

Reprlnfed from the feder,l Register
nOl p8rallel ln.Urupeclilo the Radio
Cont rol (RIC) Service Rul.,.,

lei Whethl!l' !he 8_0'.
Inl'"'1l",,'"tlon of '''Itlln:! P"'rty~ It
lnc",,";. lenl with otber J'aor191 ru..•• and
wll11. IO"lJ'l""COflOlwd Amateur p'MeUr.e?

4. At th. olltHl. it willI><! u..,fullO
....tat. lh prlnclpall ...." In Ihi,
p~ed;"8 The qllell,jnn II ...he'''''. or
no t I peroon. who i. nol .licenH'd
a ma leu. radio openIlor. •h""ld be
p"""hl~ to operll ie an .m.t.......od..o
ItaUon f", the purpoH of control llnf I
model ,irtn ft. !t i, in Ih~ conl...llh,'
...1 believe lba l the mltter.hou1d be
' ddrHHd It .hould ,IN be noted lhal
the AlDa ' IM' Radio ServW;:e and the
R.dio Control SenK:e lte _UIlIy
di f&ftnl. l1>e Am.,...... Radio Sorvk:e t•
for teehniCOlUy·hlcIined pe_ wl\o
...,.h 10 ham .bout ,Dd npoorlmenl with
t,dio communication. e<julp"'eft l end
o pefa tinl tedtnlquu. On the other band.
the Rad io Conlrol Service il for anyone•
...hetlu ,r '"dlnically ;IICUned or not. who
wil h.u to IIl1e radio for controllinl I
{emote object

5, One of the fundamen tal pUTI""'" 01
the Am ateur radio .ervlceII Ihe
teCOl!nltion .nd enhancement of the
v.. lue Dr the .ervlu to the public ...
vo lullta ry noncomDlerci.1
r.<"mmunicatio n ..,rvice, In f..r1he..n""
Ol lhi. a im. I Il~aed am.te... openI tor
may permit. norHiceflaed pH'IOft. I.e~ a
th ird party. 10 participa_.ln a_llIVI'
rad oo comm..nica tionl from hi••I.tion,
pf'OYided thai a con lJ'Ol operator II
Pl'e'Rf'n1 and conhD_.ly lllOftiton and
.upuvl_ the ..dio commWlica tioo to
1M.... compliance with the Nle.. An
illu.totration of th is type of Ihin;l-p.ilrty
tra ffic i• • he~ Uniled St._,.. military
pertOnnel ltati<>ned ....,.....,.... who • ..,
not l me l. ur openI ton, are enab led to
ccnv.... wilh their fa mili", l»o~ home
vi•• two-way Amaleur r.dlo hook-.,p.
To , ffecl luch communication• . Ih,
eounlr1e. Involved mu.t h.v. u.en ted
to th lrd -par1y tr.Ffic aDd Ileeoud
Amateur r.dio ope .alo.. mu.' be in
con trol of the ..,Ipectiv, tr.nlmilllns
.nd rPCl/u..ina .maleur radio . ta tionl. It
it In !hil light thl t Ibe t~ term ~.ny

Ihlrd party" referred 10 in t 1/1.?\lldl
mull be wtdenlood.'1lIe tetultant
OOfllIllWl iQlionI then beooD.,e Ibe ·<tIurd
party ....1fjc~ which we hue do!flned in
t 97.3 I_I a.:

A"",_ radio C1>IIIm1mlctt_ by « III'Ider
.br . upo-niolon ol1tlc a>I'Itrnl Op<ft.... till ....""", I<Ili<IftI<l _

tvd", M<It_ ""~I' <II ••_ od>er tho"
th. a>I'ItroI_IIl... IEaoploe_ ........... l

Connry to pe·liti~.....,r1ion tha t
t tr' i'9(d} il. broader leCIion th. n
1 91.J(v) . nd Ih. t it define. the .cope of
pet min lble p.rticlpatlon by non 
liCl'noe", in .maleur communic.Uonl.
Iho.e two I ""lions. .. well ... 191.1 14'
which Ipecifiel the condition. under
which Iblrd·parly traffic may be .enl.

41CFA hrtl1

IFCC lO-N41

"="1.'1'1': The Commlulon·. II.fJ .....
..ked to nUa on tha q,,"tloo II to
whether. poe.... no! ....kli.. an
aml tew tlldio licetIM _k1 opeTIte.n
• ma teur ..dio 11.1Ion 10 control ..odel
lin:ra ft. The l taft' nile<! thai t 1/1,7'1(0$ )
did not penni! an _.1..... radio llation
to be DpOIl'ated by nn unIlcenaed penoon
for the purpoae orcontroUIllill model
..ircr. ft ,in"" luch .... conltUllt... one
.... y tranlmlnlon. The bull (Of the
ruling wao an Interpretation of t 1I'l.79(d)
which permitl unllcent ed peraonl 10
partlclpnte In two--way .mnteur ..dlo
communica tton. under lh. supervision
of. control ope..tor. bu t nol one-wlY
communication• . The Ac.demy of
Model AeronautiQ petitioned for rev iew
of Ihll ruling by the fvll Comminlon.
The CaanninlOll en oone 1m _ eli the
l tafrl mtHpnl. tfon.
-.-_ Fedm'al eomm....imtionl
Commlulon, W.lhll\flon. D.C ZOS54
FOIII~ ...O,....A~ c:oHTAc-r:
Mnw!ce J. ~PuI'II, (!lnl 25' !! I.
.., _ fMQIT~ '" ~7 ' nl)IIl:

Adopled; Nov_ bar .. 1\l1li.
h l.aaedo No>-....bar 11. 1-.
By tha Commiuio",
1,n. Commiuion received a letter.

dated April 10, 1979. frolll Mr. Frllllcil E.
Monti of San OieSo. Ca lilornie.
lnquirlna whether . peraon not hoMing
an amateur radio hoonoe co..ld operale
an amnteur radio . laUon to control
mD<lel aj«:rafl. By ....,ply le tte r of May 10.
11179. Mr, Morri n"'aR . dvl....d Iha l thi.
.. .. DOt permio. ible und pf ParI 1/1 of our
rulu. The buin for Ibe rulilllJ we~ lin
Interpret.tion o f t 97.79( 0$1 wh ich
pennita unlicenaecl~ to
I'Irtiripaie in two- wly amnt"ur radio
communicallOOllUlder the aupervl.IOIl
of. COlltrol oper.lor. 1lIe ConImllllon",
alaft'rulPd lhal I 97--79(d) did DOl """"i t
nn _m.leur radio ,I.tton to be openIled
by.n unlicenoe<l penon for the purpooe
01COntmlli"ll model.ircr. ft ,",ce ""cb
u... comotituI... un.· .... ,. tr.n.mi"loo.

Z. The Academy 0' Model Ae.."..utics
[AMA). the petitio...... In thll po l>«'lId ins
Iramed of the lIaft.lal"'r to Mr. Moni•.
On hUlust '0. 111711. AMA req.....led th"
m ut" R.dio Bu...u 1fl\ln.uJ 10
"'C<IlU1ider ill int.l'l'f.l.hon of R"le
I ~7. 79( dl. The 11.1f did ~conlider Ibe
rul ins. and on October 15. 1I17ll. advioed
h MA. througb Ito . Ilomey, Jack R.
Smith. Ib. 1 Ihe comDluni(:&tion, referred
to In t 1J7.791d).~ me",,' to be Iwo-w. y
oomm uniu llo.... n. II'" lurth"r
.dviled AM-' th.t tbe provioiono of PI1l1
117. unlike the Part 116 Rldio Contl'O!
Service Rule.. d id not • • \afld operati"ll
pri",leae' to DDD--li""naed ponona 10
control model . ircraftlt il from th ill
deUWoo tha i the pe bt ioDer. AMA. no..
aeeb ..,vie... by the Commio""" ""..~

J. In ito ~tition fur ~"ie ... . liled
N.....mber 14. IWII. petitioner pn...ntl
three quutiona:

I.) Whether Ib" B...-.a .. erred in it.
constructio n of the t"MlI ,blrd party,

(b) Wheth"r Ihe B......u Improperly
Inte l'l'....,ed Ihe P~rt 97 Rulet ln bold inR
Iha t lhe radi o cont rol provi l ion. we ....
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The HD-73 combines Dual-Speed rotation
and a single 5-position switch with the clear

visibility of a backlit D'Arsonval meter. So
you get precise control for fast and fine tuning .

And the advanced technology of HD-73
is backed by quality construction. Heavy

duty aluminum casings and hardened steel
drive gears. Lifetime factory lubrication that

withstands -20°F. to
120°F. temperatures.
The superior design

of the HD-73 mast
support bracket. with

optional no-slip positive
drive, assures perfect

in-tower centering with
no special tools.

Automatic braking
minimizes inertia

stress.
Easy to install, a
pleasure to use.
The HD-73 is on

your wavelength.
Write for perform-

ance details
today.

lbeHD-73
R r

byAlliance
A precision instrument

built to last.

r----------------,I I want to tune in on H 0-73. I
I 0 Send complete details I
I 0 Give me the name of my nearest dealer. I
I NAME I
I I
I ADDRESS I
I CITY STATE ZIP I

II ~ The Alliance Manufacturing Company, Inc., II
~ Alliance, Ohio 44601 ..... 314

~ J

·· __ , ._ U Il 1l 5

·· ·············· __..... , ..... __1109

COMPUTE kITS: CONSISTING OF EVERY ESSENT IAL PART NEEDED TO
MAKE YQURCOUNTER COMPLETE , HAl-MlOA 1 DIGfT COUNTER WITH FRE.
QUENCY RANGE OF ZERO TO 600 M Hl . FEATURES TWO INPUTS ONE FD A
LOW FREQUEN CY AND ONE FDA H IGH FREQUENC Y, AUTOMATIC ZERO
SUPPRESSION TIME BASE 1$ 1 0 SEC OR 1 SEC GATE WITH OPTIO NAL 10
SEC GATE AVAILABLE ACCU RACY % OO W " UTILIZES 10-M H, CRYSTAL 5

" "COMPLETE KIT. . • . . .. . . . . . . . . . . . . .. ' •. .. .... ......................... 112t
HAL·JOOA 1-01GIT COUNTER WITH FREQUENCY RAN GE QF ZERQ TO 300
MH Z FEATURES TWO INPUTS ONE FOR LOW F REOUENCY A"I D ONE FOR
HIGH FREQUE NCY: AUTO MATIC ZERO SUPPRESSIO "l TIME BASE IS 1 (lSEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AvAILA BLE, ACCURACY
~ 00 ' %. UTi liZES 10-MHz CRYSTAL 5 PPM

COMPLETE KIT.......•.................. ••......................... . 1109
HAL·SOA 8·DIGIT COUNTER WITH FREOUE NCY RAN GE OF ZERO TO 50
"'1Hz OR BETTER AUTO MATIC DECIMAL POINT. ZERO SUPPRESSION UPON
DEMAND , FEATURES TWO I"IPUTS O"lE FOR LOW FREQUENCY I"IPUT. AND
ONE ON PANEL FOR USE WITH AN Y IN TERNALL Y MOUNTED HA LTRONIX
PRE·SCALER FOR WHICH PRO... ISIONS HA ...E ALREADY BEEN "'AOE 1 0
SEC A"IO 1 SEC TIME GATE S ACCURACY ~ 001 % UTILIZES 10 "'H l
CRYSTAL 5 PP'"
COMPLETE KIT . __ , .

DELUXE 12-!lUn ON TOUCHTONE EN CODER KIT ul ,l",ng I ~" n...... IC M 7206
cn,p, PrO..des llol~ "'ISUAL A"IO AUDIO ,n<l,cal ,ons ' Com.. s .... , l ~ ' IS O",n t ....o
Ion.. ano<lll..d alum,num cab,ne l M..asures only 2:11( ~ 3 :11. -- , Compl..l .. "" In
Touc.,-Ton e pad lloard crysl al. C~ IP and all n..c..ssary compon..nlS 10 lin.s~
I ~ e k' l
PRICED AT...

rlE·SCALU KITS
HAL 100 PIE ••• ••••••••••••••. •••••• ••••••• ••••• ••• •• $14.95

(P' '' '(\f1 I1 ..d GlO bo"rd an<l a ll com pon enlSI
HAL 100 A /rIE• •• • • • • • . • • • • • • • • • • • • • • • • . • • • • • • • • • • .• $24.95

ISame as "00. .. ""til prea mp i
HAL 600 PIE••••• •••••••• .••••••••••••• " •••••••••• •• $29.95

{Pr.. ,d"lI..d G 10 llo" rd an<l all com ponen ls l
HAL 600 A /PIE• •••••• • ••••.••••.• : •••••• •• ••••• .••••• $39 95

ISame as aOO... but w,l n P,eamp) .

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT, CO MES WITH 2 SlDED, PLATED THRU "'N D
SOLDER FLOWED G-l0 PC BOARD. 7 561s. 2-1402, AND ALL ELECTRONIC
COMPO "IENTS BOARD MEASURES 3'1• • 5'1, INC HES, HAS 12 LINES OUT
ONLY U9.9S

FREQUENCY COUNTERS

FO' I~OS" ....~ o "" s ~ tc mounl I~e ..ncod.., ,n a ~and ~" Id un l!. t ~ .. PC boa ' d
m"" Sures Only 9116-- ~ , 31." T~,s pa'l lal k .1 ""l ~ PC bo a,(\ , c, ysl al c ~ ' P and
com pon..nl S
PRICED AT , , _ __. . . . . _ S14,I5

ACCUIlYU_M1MOlY 0f'T1ON KIT THIS ACCU KEYER M EMORY KIT PRO
vIDES A SIM PLE, LOW COST METHOD QF ADDING MEMORY CAPABILITy
TO THE we......." ACCUKEYER WH ILE DESIGNED FOR DIRECT ATTACH .
MENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO AN Y
STANDARD ACCU KEy ER BOARD WITH LITTLE DIFFICULTY S 16.95

IIlCCUlln. I II" ~ THIS ACCUKEYER IS A REvISED "'ERSION OF THE "'E RY
POPULAR WB.V"'F ACCUKEyER ORIG INALLY DESCRIBED BY JAMES GAR
RETT. IN QST MAGAZINE AN D THE 1915 RADIO AMATEURS HANDBOOK
SI6.95

IIl<:CUKUl._MlMOIY onION KIT _ TOGETHER ONLY SU.GO

6-DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC GlO PRE·DRILLEO PC BOARDS, 1
CLOCK CHIP. 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS. 9
RES ISTORS , 5 DIODES. 3 PUS H -BUTTO N SWI TC HES. POW ER
TRANSFOR MER AND INSTRUCTIONS
DON·T BE FOOL ED BY PARTIAL KITS WHERE yOU HA"'E TO BUY
E...ERYTHI NG EXTRA
rtKlDAT . • . . • • . • • ... • . • • . • •. . • . . • • . • • . . . • •... ... . ... ..... .... . . 111.95

HAL 2304 M Hz Downconverlers (frequency range: 2000 MHz/2500 MHz) 2304
Model III kit $69.95, 2304 Modtll 1l2kll (wilh preamp): $79.95, 2304 Mode!'S 1\11
(wllh high·galn preamp): $89.95. A ll o f the above kit s come w it h COflK fi llings
IN and OUT, and with weatherproofed d'ecast housing. All 01 above: Factory
wired and l esl &d: $50 additional. Power supply ki t: $1 9.95

(lOCK CAS( A_aH able and .... ' 11 h l anyone or I~e abo.e Clocks , R..gula'
Pu ce .. . 56 50 _ OftIy 14.50 -.. -.ht ........ d«lo

5lJl-OIGlT ALAIM ClOCK lilT 101 ~ome. campe•. R.... 0' I, eld-day use, Ope ,ales
on 12·_01' AC or DC, and nas 'lS Own 6O-Hll,me base on l h.. boa'd, Complele
wllh all f11f1C1l0n,c compon..nls and Iwo·p,ece, p.e·dulled PC boa.dS , 8oa.d
see . " • 3" Compie'...... 'Ih speake. "nd sw.tcnes II ope,aleo on DC, l~e r.. '$
nol ~j ng mo'e 10 buy, •
r.KlDAT •• . .••.•• ..•• . .. . ... ...• . .••.•••.•••.••• ..•••. .• . .•• . .•• . 116.95
T-..-el .e-'/OI( AC I,ne COld tOllhose ....no w,sh 'Oopera le I~e Clock 110m 111,""01(
AC IJ.tS

SHIPPING INFORMIIlTION
OROERS OVER $20,00 WILL BE SHI PPED POSTPAID EXCEPT ON ITEMS
WHERE ADDI TIO NAL CHARGES ARE REQUESTED . ON ORDERS LESS THAN
S2000 PLEASE INCLUDE ADDITION AL $1,50 FOR HANDLING AN D MAILING

CHARGES SEND SASE FOR FREE FLYER .. ~

-:~'••;'<;" '~ HA~}:~~,~IX ~"
~ SOUTHG ATE, MI CH 48195

··HAl ·· HAROlO C_ NOWLANO PHONE (313) 285·1782
W8Z XH

SEE YOU IN ORLANOO
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WHAT WILL YOUR NEW
RIG BE LIKE?

The magic of digital elec
tronics is coming to ham
gear... and you'll be able to
read about these develop
ments in 73. There probably
will be more changes in ham
equipment in the next few
years than ever before in
history. You'll se e these
c hange scoming in 73. where
you'll read about the experi
ments and p ioneering. 73 has
more articles than any other
ham m agazine ... o fte n
more than all the others
combined.

When sideband got start
ed it was moved a long by
the many pioneering articles
in 73. In the 60s it was solid
state, with several times as
many articles on the subject
than in a ll the other maga
zines combined. When re
peaters a nd FM gat going
about ten years ago there
were over five timesas many
articles on the subject pub
lished in 73 as in all other
ham magazines combined

- --

. , .and you can see what
c hang e s that brought to
hamming. Now we're looking
at exciting developments
such as narrow band side
bard for repeaters... which
might give us six times a s
many repeaters in our pres
ent bands. We're looking at
automatic identification sys
tem swhich may make it pos
sible for us to read out the
call lette rs of any station
tuned in ...and e ven the de
velopment of self-tuning re
c eivers.

Will stereo d ouble side
band techniques make it
possible to have up to 30
times as many stations within
a given HF band as is now
possible? Hams will be exper
imenting ard reporting on
these developments in 73. 73
is an encyclopedia of ham
m ing ... present ard future
... and just a bit of the post,
tao.

Without the endless filters
on station activities and club

news, 73 is able to publish for
more inform a tion ... valu 
able information ... on ham
ming and ham equipment.

You mayor may not be a
pioneer. but you certainly will
want to keep up with what is
happening and wha t the
new rig s ore going to be like.
And, frankly, your support of
73 is needed to keep this
type of information coming,

-

31286

\:(f@®~ bI me for 1year of 73 MagaZine at $25.00

Name _

Address _

City ;::c:==-;:;;;:;;-:-=:=~:;c;==:State=c:-----,---,:-c-~",,"'---------
Conodion $27!1 year oriy, US f\.nds. Foreign $35/1yea oriy. US f\.I"'d$

Please r:1cw 4 to 6 weees for delvery
73 Mogozne _ PO Box 931 _ Fo!lr. QdCIe. NY TI737
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10M FM
TRANSMITTER

CASE2: MOBILE #2
TRANSMITS

220 or 440 MHz
LINK RCVR.

L-__ ,---_-----'

RX1

7

VHF or UHF
LINK

1~2-J?-t<> -
<,
/' -TX1

;:-1tow"1ft tlt,e wo'C,kd-"a.t Sfte~ eo"""" 

(!()m-ptete 101lt ?1It Sptit Site
C7t.e ·U lti".ate ~a"d:'

'ieepeate'l S'4-tem-!

220 or 440 MHz
LINK XMTR.

10M FM
RECEIVER

GASE1: MOBILE #1
TRANSMITS

MOBILE f1

SCA1000 MAIN FRAME

~ NO DUPLEXER REQUIRED!

SCR1000 MAIN FRAME

OJ

• JOIN THE FUN ON 10M FM! Th is new phase of Amat eur Radio is growing every day and is one of the most exciting new
modes of operation in years!

e10M FM COMBINES ALL OF THE BENEFITS OF VHF FM OPERATION WITH HF " LOW BAND" OPERATION ; i.e., t he quiet ,
noise-free QSOs of 2M FM except better ground wave range, with less mobi le fading and flutter due 10 hills and trees, etc .
Plus-occasiona/ "Skip" contacts all over the country and around the world . . . with all o f the clari ty, " so l idness" and ease
o f cross-town chanallzed 2M FM contacts!

• ON 10M FM, you can use low cost, cutdown CB antennas and accessories. And , low cost 10M FM Transceivers are now
ava ilable from other manufacturers.

• ON 10M FM, you can avoid the crowded conditions on o ther bands !

THE SPEC COMM 10M FM REPEATER
SYSTEM IS COMPOSED OF 2-SCR1000 RE·
PEATER/LINK UNITS. One unit includes the
10M receiver and a 10W 220 o r 440 MHz li nk
tran smitter. Th e second unit (wh ic h shou ld be
operated a m iIe o r more f rom the fi rst) inc ludes
the 30 W 10M t ransmitter and a 220 or 440
MHz link receiver. Note that th is system does
not requ ire a du plexer-whic h is im pract ical
on 10M (over 8 ' high, and super expensive).
Each of the 2 un its is basically the same as our

t ried and proven SCR1000 Repeater w hich in
cl udes all of the necessary Aud io and Contro l
ci rc uit ry , p lus AC Power Supply w ith instant
Battery Switchover, CW IDer, full front panel
controls and metering, etc., We can also sup
ply 10M commercial grade vert ical antennas,
" Hard line" cable, cabi nets, etc.
Call or write for further details on this new
sys tem w hich is now under development at
Spectrum. Est imated price is about the same
as 2-SCR1000 VHF Repeaters. ,.,. 68

/SCI SPECTRUM COMMUNICATIONS
1055 w. Ge,man to wn Pk, Oepl. 53 • Norris tow n PA 19401 • (215) 631·111 0



NEW PRODUCTS

Ten-Tee tours two tuners.

512·MHz FREQUENCY
COUNTER FROM HEATH

The IM·2420 teaturee four
gate times and 8-digil resolution
for precise readings and in
cludes a period function to give
cycle time in seconds and a Ire
quency ratio function to provide
the ratio between two input fre
cuencies.

A standby power switch can
keep the crystal oven warm lor
max imum frequency accuracy.
The oven is proportionally-con
trolled to keep the internal time
base within 0.1 parts per m illion
over a wide temperature range,
with drift controlled to less than
1ppm per year. The IM·2420also
has provisions for using extern
al timebase signals.

Four gate times and an
0 .43-1nch .high, 8·d iglt LED
display provide the resolution
necessary to measure UHF
signals. The IM·242O's 4·15-mV
typical sensitivity allows count
ing of jew-level signals. Trigger
level control assures stable
counting when noise Is present,
and provides more accurate
measurement of complicated
waveforms . Frequency mea
surements can be made by
direct connection or by using
the optional SMA·24(X)-1 swlvet
ing telescopic antenna. The
IM·2420 frequency counter can
be wired for either 120. or 24o.V
ac operation. Heath Company,
Dept. 350-660, Benton Harbor MI

49022. Reader Service number
480.

SQUELCH·TAIL ELIMINATOR

Circuit Electronics, rnc., 01
Salina, Kansas, is introducing
three models of a repealer
squelch-tail eliminator called
the "tail-chopper," All models
use temperature-compensated
ccerancnat amplifiers and digi
tal logic, feature &dB SINAD
sensitivity, wide temperature
range, LED to indicate squelch
ing , and maintain normal hyster
es is to 0.1 microvolt.

The TG-2100 is a universal
module that can be connected
to most repeaters to eliminate
squelch tails. It has a squelch
enable-dlsable function II need
ed for tone operation, simple
hook-up for 12 V and discrimi
nator, and transistor or relay
out.

TG-2000 is a plug·in module to
the rear of Regency's U10R UHF
repeater. Simple one-wire hook
up eliminates squelch tempera
ture problems. The existing
squelch can remain functional
and it does not affect tone
operation.

The TC-2200 is a PC board
wi th instructions and may be
mounted inside a receiver In a
repeater or mobiles.

For further information, con 
tact R. L. Hruska, 621 Bishop,
Salina KS 67401; (913r825-9463.
Reader Service number 483.

2O().WATT ANTENNA TUNERS

Two new antenna tuners from
Ten-Tee feature two-inch, 47-tap
toro lds with suver-p fetec
16ilauge wire and tape selec
tors. Used in a wide-range " T"
network with variable capaci
tors. the toreros permit vernier
tun ing for easy, accurate adjust
ment.

The tuners match dipoles. in
verted vees. long random wires,
windoms, beams, rhombics,
mobile whips, Zepp, Hertz, and
similar antenna types over a fre
quency range of 1.8 to 30 MHz.

A trent -caner uve-position
antenna selector switch offers a
choice of dummy load, one of
three different antennas, or
tuner bypass for one of the
antennas. Also, one antenna
may be a long-wire type.

The tuners will match conven
tlonal 50-75·0hm unbalanced
outputs to a variety of unbat
anced or balanced load Imped·
ances. A built-in balun converts
one antenna to a balanced con-

figuration if desired (maximum
balanced load on 160and80me
ters is 500 Ohms). Power ratings
are 200 Watts, rt, intermittent,
100Walts cont inuous (usefUl for
any transceiver with Input power
up to 200 Watts).

Model 228 has a bullt·in swr
bridge. forward/reverse switch.
sensitivity control, and a meter
which indicates swr rat ios be
tween 1:1 and 5:1 . Size Is
3·518"H x 10-1I2"W x 7-314"0;
weight is 3-112 Ibs. Model 227 Is
identical but without the swr
bridge. Size is 3-518"H x 8-114"
W x 7·314" D. Ten-Tee, Inc., High ·
way 411 East, Sevierville TN
37862; (615r 453·7172.

PACKAGING AND
BREADBOARDING MATERIALS

BROCHURE

A new ta-oace brochure from
Vector Electronic Company
describes 109 professional erec
tronic packaging and bread
boarding products that are

Continued on page 107

•
•

The Heathki" 572-MHz portable frequency counter.
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Tall-Chopper sque/ch·ta il eliminator from Circuit Electronics.
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*DRAKE
*DENTRON
*COLLINS
*INFO-TECH
*SWAN

I
•

CALL TOLL-FREE

• • •
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Destined to become
an old friend

This is one piece of equipment you 'll keep
for a long t ime. We've designed out the ob
solescence with our new pluq-ln application
modules. These fully shielded modules, about
the size of a business card, wi ll keep your ATR·
6800 as new as tomorrow with updates, and
fu ture program expansion. You' ll be proud of
its top " en-the-air" RTTY/CW performance, and
of its versatili ty as you r HAM COMPUTERISTA·

"""",ao'00/....._.-00...•... ,.'
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TION CONTROL. Make a permanent place in
your station for the system that won't gather
dust! ATR·6800 system with 10 practical pro
grams in module number one, and nine inch
video monitor . .. $2495. Companion printer,
add $450. Module #1 separately, $189. Get to
know the aclive hams at MICROLOG Corp .,
4 Professional Drive, Gaithersburg, MD. 20760.
Tel.: (301) 948·5307.

fiTR-6800
COMMUNICATIONS SYSTEM

MICROI.OG
INNOVATORS IN DIGITAL COMMUNICATIONS



DEBCO
ELECTRON ICS

RAPID MOBILE CHARG ER

MA1012A CLOCK MODULE
Complete alarm clock module with special

transformer and spec sheets included.
Just add swi tches.

8.99 ea. 3/24

8038
INTERS!L
FUNCTION

GENERATOR
3.9gea 5/17.50

TIL 16K RAM SALE
"" 10/ 1.99 14153 3/1.99

".. 1011 99 14151 3/1.99 41 16 -200NS1U7 5/2 49 14161 5/3 99

"" 511 99 14163 51399

8 FOR 29.95H 93 511 ,99 1. '604 5/ 399
74151 31199 14192 5/ 3,19

.43" Common Cathode LED Display
These a re first quality RED displays

manufactu red by H.P.

#5082·7760 .zsea 100{$65

.79

2708 "SOns 6.25
2718. • 50n5 10.95
2732 .5On. 29.9S
2650 12.95
z.eo 9.95
6080"" 3.95

95H90
350MHz

ECL
PRESCA LER

CH IP
7.9ge a 5/35.95

LINEAR
lM3QIV .~ LM561Vl.29
LM309K1.• 9 LM123 .49
LM311V .&of LM1of1V .29
LM311T2.29 LM1.1 .19
LM323K 4.95 l M1310 1.90
LM324 .59 l Ml",4 1.S9
LM339 .99 lMl"58 .69
LM3Tt 2,29 lMl488 1.39
LM380 1.29 lMI0f89 1.39
LM~V .39 lMI800 1.99
LM556 .69 LMI889 2." 9
LM565 .ilI lM3900 .59
LM566V1 ,4915ofS1V .39

c ha lge- .. •

2101 450ns 2."9
2102·1 450ns .99
21L02· 1 450ns 1.29
2112 450n5 2.99
2114 450ns ".35
21 1.L·3 JOOns . ,75

rc SOCKETS
8 PIN 1011.29

14 PIN 1~1 .• 9
1S PIN 1~1.89

lSPIN 1 ~1 ,99

20 PIN 10t2.89
22 PIN 10t2.99
2" PIN 10t2.lIe
28 PIN 1013,99
40 PIN l~• .lIe

MEMORY SPECIALS

1posltion 1.09
8poSition 1.1"

VOl.TAGE REG's
7805T ,89 1905T .99
7812T89 7912T ,99
781ST .ss 791ST 1.19
7820fT .99 1'924T 1.19
78O!iK 1.39 1905K U9
7812K 1.39 7912K 1."9
78105 8ll 1'9L05 .79
78U2 .811 19L12 .79
78l1S ,69 79L15 .79

• posilion .99
Sposition 1.02
6posllion 1.06

THE COMPLETE LS SERIES
AT T HE BEST PR ICES!

74LSOO .32 74LS85 1.23 74LS175 1.09
74LS02 .38 74LS86 .45 74LS191 1.31
74LS04 .35 74LS93 .71 74LS195 1.39
74LSOB .38 74LS95 1.11 74LS221 1.28
74LS10 .32 74LS109 .49 74LS240 1.89
74LS20 .35 74LSl38 .79 74LS241 1.89
74L$30 .35 74LS139 .79 74LS244 1.79
74LS32 .39 74L$151 .79 74L$283 1.03
74LS38 .39 74LS153 .79 74LS298 1.24
74LS42 .79 74LS157 .79 74LS367 .99
74LS51 .35 74LS158 .82 74LS368 .99
74LS54 .35 74LS161 .99 74LS373 1.85
74LS73 .44 74LS163 .99 74LS374 1.81
74LS74 .48 74LS174 1.19 74LS377 1.48

TRANSISTORS
2N3904 10/1.00
2N3906 10/1 .00
PN2222 10/1.00

T.V.
DECODER
CIRC UITS

1.89
1.29
1.79
1.29
.99

1.90
1.99
2.49

POPULAR
2N3055

TG-3 CASE
115 WATT

MC1330
MC1350
MC1358
LM380
LM565
LM 1310
LM1800
LMl889

POWER
T RANSISTO R

SALE

LED
SALE

RED 100/7.99
GREEN 50/6.99
YELLOW 50/6.99

" SEE THE
WORKS" CLOCK

OUR EASIEST CLOCK
TOASSEM BlP

6 Digits 12 or 24 Hour
format Clock rests
between two pieces
of clear plexiglas A
GREAT CONVERSATION PIECE! Kit is
complete including top quality PC board,
all components. pre-cut and drilled plex-
iglas and all hardware ,. $29.95
Wired and Tested $39.95

The DEB-TEO Rapid Mobile Charger is a
constant vcttaqe charger that will charge
your batteries off a 12 Volt source in 4-6
hOUfS. You may use the charger at all
limes, this includes transmit and receive
periods . It is equipped with a cigarette
lighter plug on the input side and the ap
propriate charging plug on the output
side . Models available now for the Ken
wood TR2400. Yaesu 207R, Tempo 51 ,
52. 55, the Wilson Mark II and IV. and
the Santee HT·1200. Other models
available also please call or write
tor info $34 .95

COMING SOON
THE NEW AC VERSION

VEHICLE INTRUSION ALAR M
An easy to assemble and install kit that
offers options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions for
sensors and remote control switch . Pro
grammable time delays for exit, entry and
alarm periods. Basic hook-up utilizes
dome light circu it activating when doors
are opened. The alarm will drive a siren
or pulse horn at a t HZ rate . Not prone to
fa lse alarm do to reliable CMOS circuitry.
No external switch required! Complete kit
with easy to follow instructions and
diagrams $12.95
Wired and Tested _$19.95

P.O. BOX 9169
CINCINNATI,OH IO 45209

Phon.:(513)531·4499
• Add 5% Shipping for U S, & Canada
• All foreign orders add Hl%
• COOOfders add $1 25
• Master Charge alld Visa WelCome
• Orders 1I1ldef $20 00 add $1 .00 halldlino
• OhiO residents add " 'h% tax

Dealer Inquiries Inrifed ...330
'-__CALL OR WRnE FOR CATALOG,_ _ .J
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The ZL/DF Special
- your next T-hunt could be a hare-raising experience

The completed anten na is mounted through the wind-wing
of a car.

Mathematical premises used In this article
A. A in free space = 984 -;- MHz (for feet) or 11808 ... MHz
(inches).
B. JJ2 in free space = 492 ... MHz (for teen or 5904 ..;. MHz
(inches).
C. x -tactor of 300-0hm Iwinlead at two-meter frequencies =
.965.
D. Velocity tee ter 01 300-0hm twin lead = .82.
E. length 01 AJ2 fo lded dipole made from 300-0hm TV lead-in
at 146.5 MHz is 5904 x .965 ~ MHz = 38·718" .
F. Veloci ty teeter 0 1 RG·59/AU coax = .66.
G. Electrical JJ4 o f RG·59IAU at 146.5 MHz is: (11808 ... 4 x
.66) -;- 146.5 MHz = 13·114" .

th at it cou ld be fl ung to
gether cheaply and easily in
a few spa re hours, and that
it would aim us genera lly in
the direction of a hidden
t ransm itter

Since we had no experi
ence bui lding d i rection 
find ing equip ment, we
didn 't realize that our spec
i fications weren 't easy to
f i l l un t il we'd assem bled
seve ral tri al configurat io ns.
Wi th most, w e used up a lo t
o f gaso line and the rabbits
got aw ay.

We tr ied loops, but had
no luck getti ng a sensor to
choose betw een the two
major lobes in the loop's
response pattern. Then we
t ried phased quarter-waves
that stubbornly exhib ited a
radiatio n pattern remini s
cent o f a lace do ily. Fin ally.

and I decided. after tagging
along a few pleasan t Sun
day afte rnoons. to put to
gether some sort o f simple
antenna and join in on the
fun of rabbit hunt ing. We
noted that the most suc
cessful hunters in the group
took up pu rsuit with fou r
element quads o r yagi s.
However. we a lso noted
th at a four-e lemen t q uad o r
vagi has a boom length of
abo ut six feet and that the
va rious home-brew devi ces
used to attac h this impres
sive but awk wa rd le ngth to
a veh icle loo ked a bit tricky
to construct.

Wil ling to put o ut a mod
erate amou nt of effort, we
agreed that any an tenna we
built would require no com
pl icated ca r mounting, tha t
it wo uld be l ight and small ,

W hen our local radio
cl ub form ed a twa

meter T-hunt group. m y O M

•

Jane Rice AVI>!
JJ 10 Momjn~ \I(J(' Drive

OCNm ide CA <W'~4
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T-hunt antenna, compen
sate for much of the prob
lem; but given equal situa
tions, a low-ga in antenna
such as the Zl Specia l will
maintai n its directiv ity
closer to a signa l source
than a high-gain antenna.

Polarization

When first trying out the
antenna, we assembled it so
that polarization was verti
cal. Results were fairly
good, but proximity to the
car body caused some pat
tern distortion . This prob
lem was greatly reduced by
tilting the antenna frame
work 30 degrees from ver
tical. As a bonus, the array
also seemed less apt to re-

•I
" ULL

I,

I S, '/1 ' I.,. " EtTOII

I I

~ _IS ' /. ·•
TSQ co.o. ~

ell .. H / .f.UI

<,

/

O''' E~ TOI!

Fig. 3. Dimensions given for the 1-t0-1 balun are for 146.5
MHz using coax with a velocity facto r of .66. For other fre
quencies, balun length in inches is calculated from 2952 x
.66 + MHz.

T
c

1..--_ ----1

Fig. 2. The ZL Special is composed of two phased dr iven
folded dipoles made from 300-0hm twin/ead. The dr iven
director is 4.4% shorter than a half-wave element and the
reflector 1.7% longer, Formulas for dimensions in inches: A
= 5446 + MHz; B = 5794 + MHz; C = 1266 + MHz; D
= 1266 + MHz. Dimensions for 146.5 MHz are: A =
] 7-118 "; 8 = ]<)-112"; C = 8-5/8"; 0 = 8-5/8".

"E"'~

1
A

of 22 dB while fo rwa rd gai n
is only about 3 dB.

The low gai n is an asset
because, cont ra ry to what is
often assumed, it is more
d iff ic u lt to lo c a t e the
source of a st rong signa l
than that of a weak signal.
A stro ng signal , when close
enough, will sa tura te the
receiver's front end and pin
the signal strength meter
regardless of the antenna's
bearing, co mple te ly wiping
out all OF capability .

One di sadvantage of us
ing quads or vagis for DFing
is that each element that is
added to sharpen directiv
ity incidentally increases
gain . Signal attenuators. an
essential item with any

~VlfCTO"

O'"ECTOll

I

presented here consists of
two driven folded dipoles
phased to produce a car
dioid (heart-shaped) pat
tern. As seen in Fig. 1(a). this
unidirectional pattern ex
hibits a very sharp null in re
ceived signa l st rength when
the driven reflec tor is exact
ly between a transmitted
signal and the driven direc
tor. This nu ll gives a more
precise indication of signa l
d irection than the broader
peak read ings, so fo llowing
the nul l ma kes best use of
the a ntenna while OFing.

An exception occ u rs
whe n the transmitted signal
is extreme ly weak . In such
cases, the sharp nu ll pattern
will be lost at the receiver,
and it becomes necessary
to rotate the an tenna 180
deg rees to fol low pe ak
read ings. As t he distance
between hunter and rabbit
na rrows, the peak read ings
become broad and t he an
tenna is again turned to ut i
lize the nu ll. The null will
continue to indicate direc
tion even when worki ng ex
tremely close to the hidden
signal so urce.

Directivity and Gain

In addition to its com
pact size, the Zl Special
ha s another unusual char
a cteristic that makes it
ideal for Lhuntlng: It com
bines excellent di rectivity
with low gain. Front-to-beck
ratio is in the neighborhood

I

when we were on the verge
of reconsidering quads and
yagis with a less crit ica l eye,
one of the more knowledge
able old-timers in the area
recounted his successful
T-hunting experiences using
a two-meter Zl Special and
suggested we try one of
those.

In an old edition of The
ARRL Antenna Book and in
fu rther reading (see refer
ences), we found plans for
low-band horizonta l Zl
Specials. Sca li ng one down
to two meters and upend ing
it to a vertical pos ition
seemed to present no prob
lems, so we buil t it. Hap
pily, it worked, more t han
fu lf ill ing our o rigi na l opti
mistic requirements . The
completed anten na shown
in the photograp h weighs
one pound, has a turning
radius of thirteen inches ,
and is easily disassembled .

Car mounting is accom
plished by setting a wooden
closet pole t hroug h the
wind-wing and into a five
and one-half ounce juice
can that is screwed to the
ca r floor. Cost of materials
is under ten dollars and
construction time under
two hours .

As for aiming us in the
right direction , we can
claim without modesty that
we have ferreted out our
fair share of hares.

Response Pattern

The modified Zl Special

Fig. 1. Response pattern of ZL special. In (a), the director
and reffector are positioned so that the null indicates the
direction of a fairly strong transmitted signal. In (b), the
antenna has been rotated 180 degrees to get a peak bearing
on a very weak signal. Cray areas represent that part of the
normal response pattern that is lost when receiving weak
signals.
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Fig. 5. The positioning of the "H"-shaped framework on its
handle determ ines the tilt of the antenna. The handle is then
bolted to a 11;.4 " wooden closet pole.

Construction

For antenna elements
and ph asing lin e , the use of
lightweight 300-0hm tw in
lead is recommended as it
is eas ier to work with than a
heavily insulated type. For
mulas for dimensions and
their application to 146.5
MHz are given in Fig. 2.
Especia lly note the twist in
the phasing sect ion. A quar
ter-wave 1-t0-1 ba lun. made
from the same coax as the
transmission line, is added
at the director feedpoint to
prevent unwanted currents
from flowing on the coax
transmission line . Details
are in Fig . 3. The balun will
not affect the impedance at
the antenna feed point. gen
era lly reported to be about
70 Ohms. 73-0hm coaxia l
cab le (RG-59fAU) will pro
vide a suitable matc h to
both the antenna and a
50-Ohm receiver . When
used for transmitting. the
antenna exhibits an swr of
1.5 to 1 at des ign frequency
and. compared to a d ipole,
is rela tive ly broad-banded .

Afte r the antenna is com
pleted and the transmission
line and ba lun soldered in
place, the assembly is at
tached to its wooden sup
port b y driving ta ck s
through the center of the
twinlead . Electrical tape
will suffice to hold the feed
line and ba lun to the wood
en handle. Care must he
ta ken to mai nta in even
spacing between the trans
mission line and balun. and
spacers (about Vi "I may be
necessary .

ment spacing is .011 wave
lengths Jess than optimum
is justified from a construc
tional standpoint. Note in
Fig. 2 that the phasing line
and spacing have the same
di mension. making con
st ruction easy. If the idea l
fi gures were carr ied to con
struct ion. the phasing line
would turn out to be sho rte r
than the space between e le
ments, and the elements
would have to be bowed in
to make ends meet.

D

D

-

in the half wavelength di
vided by 2.75 feet equals
65.36 electrical degrees per
foot. Therefore, a piece of
3OQ-Ohm twinlead that is
.72 feet long will yield (by
,72 x 65.36) 47 electrical
deg rees. This figure, whe n
combi ned with a 18D-de
gree twist in t he phasing
section (shown in Fig. 21.
comes close to ideal phas
ing. Actually. 360°-(180°
+47°)=133 degrees. The
formula for phasing line
length given in Fig. 2 was
derived in the manner just
desc ribed and will provide
133 elec trica l degrees at
any chosen two-meter fre
quency.

The fact that the phase
shift is two degrees less
than ideal and that the ele-

I
o'

J
J _

The standa rd wavelen gth
fo rmula (984 x .965 + MHz),
with results divided by nine,
is suitable. In Fig . 2, the fo r
mula given fo r spacing, al
though simplified, is iden-
t ical except tha t the o ne
ninth wavelength will be in
inches rather than feet.

The phasing line in the Zl
Special acts as part of the
transm ission line . Its pur
pose is to provide. as close
ly as possible, the 135 elec
trica l degree phase differ
ence between direc tor and
refl ec tor tha t is req uired fo r
the card ioid pattern .

Assuming a velocity fac
to r of .82 fo r the 300-0 hm
twi n lead , an e lec t rical
halfwave at 146.5 MHz is
492 x .82 + M Hz . or 2.75
feet. Then the 180 degrees

In our antenna, .112 (one
ni nth ) wave lengt hs was
used because it happened
to be the spacing needed to
accommodate the phasing
line sect ion. In calcu lat ing
spacing (as well as element
lengths), a K-fac tor of .% 5
is assumed fo r the twinlead
at two-meter frequencies.

spond to signal reflect ion s
fr o m ne ar by si gnp osts ,
power poles. etc .

Spacing and Phasing

For the best front-to-back
rat io, spacing between the
two driven elements shou ld
be close to .123 wave
length s. De sign s s ho u ld
never employ less tha n .1
wavelengths because pa t
tern d istortion an d cha rac
teristic impedance changes
will result.

.,.

Ofl'~L ~~~
~OR 8OI.T 0
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Fig. 4. The ZL Special ;5
racked to th is framework
made from ~-;nch-square

wood. Dimensions given are
for an antenna cut for 146.5
MHz.
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• DEALER INQUIRY INVITED.

.. SEA RCHING FOR THE SOU NOS OF TOMORROW.·'

DRDVE E NTERPR ISES INC
..... 352 Dept. K

BRASSTOWN, NORT H CAROLINA 289 0 2

Iden tlfv t h o se S1ran ge sounds
Professional listening t i ps
60 minute cassette
$5.95 Plu s $1.00 shipping

NEW M O N ITO R ANTENNA
Up to 8dS gain , 108· 512 MHz

$ 39.95 Plus $4.00 U .P.S.

SCAN NE R BEAM

\:~,\\

,
•

Order ceee
Toll Free
1-8Ol).4:)8..B155

Shi p p i ng within
48 hours

Payment m ust

accc rnoan y crd er

used a small rubbe r screw
in foot, like those found on
the bases of radio gear, to
indicate the di rection of t he
nu ll.

Since the highest point of
the antenna will be about
six fee t above the roof of
the ca r, keep a sharp eye
out for tr ees with Jaw
bran c hes an d yo u will
great ly extend the life-span
of your Zl Special! Good
hunting!•

Reference s
1. Amer i can Rad io Re lay
League , The ARRL Antenna
Book, ARRL, Newington CT,
Twelfth Edition , 1970, pages
214-215.
2. American Radio Relay
league, The Radio Amateur's
Handbook, ARRL, Newington
CT, 48th Edit ion, 1971 , chapters
13-14.
3. Jordan, Gary Blake WA6TK T,
" Un d e r s t a nd i n g the Z L
Special ," Ham Radio Maga
zine, Greenville NH, May, 1976,
pages 38·40.
4 . Kraus, John D., Antennas ,
McGraw·Hilt, New York, 1950,
chapter 11·4.

Const ruct ion details of
the suppo rt framework and
dimensions for a 146.5-MHz
antenna are shown in Figs.a
and 5. The framework is a
wooden " H" made from
-Y. -inch stock. The crossba r
on the " H" is first screwed
in pla ce and then the joints
are reinforced by adding
narrow metal T-plates. The
handle, of the same stoc k,
is bolted to the framework
at points that de te rmine the
30-degree tilt. Make sure
that the reflector, not the
direc tor, is bolted closest to
the botto m of the handle .
Finally, the handle is bol ted
to a 1 1/.j < dia meter wooden
closet pole that has one end
rabbt ted to prov ide a flat
surface.

After the juice can has
been screwed to the car
flooring and the antenna is
in pla ce, mark the pole at
eye level to ind icate the
antenna's head ing. A mark
e r that can be felt as well as
seen is conve n ie nt. We

....Reader Sarvica-sea page 130 73 Magazine. Ma rch , 1981 43
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Larry lack KLlCLK
#1 Ea5f Lake Drive
Bay Ridge
Annapolis MD 2140J

A 49-MHz Repeater
- fun project

A ny experimenter who
has ever po ndered the

potent ia l of the ne w li
cense-f ree 49-MH z band
can't help but see freedoms
from regul a tio ns to experi
ment he re t hat a re deni ed
in ham rad io. For instance,
a transmitter opera ting here
isn't req uired to identify by
call signs, nor is it limited to
any pa rti cular em ission.
While most hams might not
cons ide r this a handicap, an
experimenter who req uires
a radio t ransmission of
short range , as in the case
of telemet ry, ca n avoid a
lot of inconvenience and
cost by using 49 MHz in
stead of a regu la r ham
band.

I was p lay ing around
with several inexpensive
49-MHz transceivers (the
two-for-$20 variety) when
the idea of a truly license
and restriction-free repeat
e r came to m ind . Now,
these transce ivers run
about 2040 mill iwatts of
power and have a range of
about one-q ua rte r to half a
mile , depe nd ing on te rrain.
They have regenerat ive re
ce ive rs whic h don't hel p the
ra nge much. but any VHF
ham will agree that 40 mW
with a proper antenna and a
good receiver will cover dis
tances co nside ra bly greater
than th is. All one has to do
is look at the hund reds-of
sq ua re-mile ra nges of cer
ta in repeaters in th is coun-
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t ry that don't use much
more power to see the pos
sibili tie s.

1 d idn't expect, o r want.
di sta nces like this, but be
ing a n experim en t er a t
heart. I took up the cha l
lenge of 49 MHz to see just
what could be possible on
this band .

Build ing the license-Free
Repealer

The repeater transmitter
was simple. One of the
transceive rs was sac rificed
a nd altered to sta y in tra ns
mit-o nly mode and modi
fied to acce pt a ud io from a
rece iver in stead of using its
built-in rnic . The o rig inal
frequency of 49.86 MHz
was c ha nged by re placing
the transmit crystal with
one 30 kHz towards the
band edge. A quarter-wave
antenna was fashioned out
of copper wire and the
whole assembly enclosed
with in a six-foot piece of
la rge-d iame ter PVC pipe. A
wate rproof connec tor a l
lows power a nd a udio to be
fe d t o t he t rans m it te r
through the pipe over a
rn ulticonducto r cable . Rf
chokes a nd capacitors at
this connecto r bypass and
keep down stray rf that
could end up down at the
rece ive r. This transmitter!
antenna can now be mount
ed at a reaso na ble height
The a nten na attached to
the transm itter is a n a p-

parent legal req uireme nt on
49 MHz. but it works to a n
advantage he re .

The receiver used for the
repea ter was loca ted in
doors a nd connec ted to a
ve rtica l half-wave d ipo le
separa ted from the trans
mitter by one hundred feet
It cons isted of an old sur
plus URR-22 rece ive r with
an Ameco CN 50 converter.
The repeater transm itter
offset from 49.86 ca used no
desens itizing. That ' s all
there is to it. Notice that
since there is no requi re
ment fo r ide nti ficat ion .
there is no CW ide ntifie r.
Al so, since there is no re
quirement agai nst a contin
uo us ca rrie r. the tr a nsmitter
is le ft on continuously. The
receiver has an added
sque lch so that the carrie r
rema ins quiet except when
rebroadcast ing a rece ived
signa l. How simple could it
be? No COR, no ID. no t ime
out timers!

The transceivers a ll come
set to opera te on 49.86, so
t he repeater recei ve r is
tuned to this frequency .
Si nce the transceivers have
regenerat ive receive rs. a
change of 30 kHz doesn't
requ ire much, if any. tweak
ing to br ing them on the
new repeater cha nne l.

How Well Does It w ork!

With the antennas th irty
feet up. communications
have been cons istent to

one-half mile between units
and over a m ile on numer
ou s o c ca sions . A half 
square-m ile co ve ra ge is
about the expected ra nge ,
which isn't bad when con
side ri ng that this is sup
posed to be low-power, li
cense-free radio.

An added bonus to this
system is that the contin
uous repeater ca rrie r quiets
the rush noise from the m
expensive regenerative re
ce ive rs a nd acts like a
squelch. Also. as long as the
rece ive r is qui et ing, the op
erator is sure he is with in
range of the repea ter .

1 have n't polished the
system up any more than
described A better so lid
st a te rep e ater rece iver .
more attention to the trans
mit/rece ive frequency off
se t. better transceive rs, and
so on wou ld no doubt im
prove the system It should
be obvious that such a re
peater could le nd itself well
to events cove ring small
geograph ica l a reas like
hamfests . county fa irs, or
Boy Scout jamborees . No
one needs a li cense to oper
ate. the equ ipment couldn't
cost less. and 49 MHz is free
(fo r now, a nyway) of a ny in
terference.

If not a repeater. I hope
that this article will spark
other interesting ideas for
us ing 49 MHz. an experi
menter's del ight. .



MK-1

MORE KEYER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Markel.

MM-1 KT-1 MT-1 CK-1

MorseMatic™ Keyer Trainer Morse Trainer Contest Keyer Morse Keyer

~ICES AND SPECIFIO\nONS SUBJECT TO CHANGE WITHOUT
NOTICE OR Q8LIGATION

OPTIONS,
MT·1 P (portable version of MT·l) with

batteries, charger, earphone $139.95
ME-1 2000 character plug-in memory

expansion for MM-1 S 59.95
AC-1 600 Ma. 12 Volt wall adaptor for

MM-1 with ME-1 s 14.95
AC-2 350 Ma. 12 Volt wall adapto r for

all AEA kever and trainer products
except MM-1 wi ME-1 S 9.95

DC-1 Cigarette lighter cord for all AEA
kevers and trainers except MT-1 P S 5.95

MT-1 K Factory conversion
of MT-1 to KT-1 s 40.00

IMPORTANT KEYER AND/OR
TRAINER FEATURES

Speed Range (WPM)
Memory Capacity (Total Characters)
Message Partitioning
Automatic Contest Serial Number
Selectable Dot and Dash Memory
Independent Dot & Dash (FuJI) Weighting
Calibrated Speed, 1 WPM Resolution
Calibrated Beacon Mode
Repeat Message Mode
Front Panel \/ariable Monitor Frequency
Message Resume After Paddle Interrupt
Semi-Automatic (Bug) Mode
Real-Time Memory loading Mode
Automatic Word Space Memory Load
Instant Start From Memory
Message Editing
Automatic Stepped variable Speed
2 Presettable Speeds, Instant Recall
Automatic Trainer Speed Increase
Five Letter or RandomWord length
Test Mode With Answers
Random Practice Mode
Standard Letters. Numbers. Punctuation
All Morse Characters
Advertised Price

AEA
MM·1
2-99
500
Soft
Ves
Ves
'res
Ves
Ves
Ves
ves
'res
Ves
Ves
Ves
Ves
Ves
No
No
Ves
Ves
Ves
Ves
Ves
'res

$1 99.95

AEA AEA AEA AEA COMPETITOR
KT-1 MY-1 CK·l MK-1 A B C 0
1-99 1-99 1-99 2-99 8-50 5-50+ ? 8-50

500 400 100/400 400
Soft Ha'" Ha'" Ha'"
Yes No No No

vee Ves vee No No No No
'res 'res 'res 'res No No No No
Ves Ves Ves 'res No No 'res No

No No No No
.,., No Ves Ves Yes

ves 'res ves Ves Ves No Ves 'res

I " !L1#1 'res No No ves
'1 • '

Ves Ves Ves No No No No
! Ves Ves 'res No

Ves No No Ves
Ves No No Ves
ves No No No

No No ves No No No No No
No No 'res No No No No No
Ves Ves , » No
Ves Ves No
Ves Ves i No
Ves Ves Ves
Ves Ves Ves
'res Ves No

$129.95 $99.95 $129.95 $79.95 $139.95 $ 99.501 $229.00 $129.95
$139.50

All our keyers (except the MT-1 ) will operate with any popular
single lever or Iambic squeeze paddle and will key any type of
modem amateur transmitter with no external ci rcuitry required.;.EA
keyers are as easy to operate as a four function calculator. The
internal AEA computers are all pre-programmed for the features
shown above. Each AEA product is fu lly RF protected and receives
acomplete elevated temperature burn-in and testbefore it is shipped
from the factory.

Ask a friend how he likes his AEA kever compared to anything
else he has ever tried, then JUDGE FOR YOURSELF. See the
AEA keyer and trainer family at your favorite dealer.

Advanced Electronic Applications, Inc ., P.O. Box 2160,
Lynnwood. WA 98036. Call 206/775-7373

AEABrinft~Outhe
Brea t roughl
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Terry K. Mt'aly WBJA TP
801 Hu/ron Rood
Verona PA J5147

TR-7400 Behind Bars
- something new in S-meters

Photo A. Completed unit read y tor installation. Note the two-board cons truction.

O ne day wh ile evaluat
ing vari ous LED ba r

graph d ispl ays a t the work
place, m y thoughts m omen
tar ily turned to ham radio .

"Hey, " 1 thought. "This bar
graph would make a terri fi c
S-meter on m y two-meter

- I "rig .
But could it. and the cir-

cuttrv. be made to fit? I was
sure it cou ld. as I have had
the meter out of the TR-7400
to replace the lamp bulb .
The on ly Questions rem ain-

ing were: (1) W hat is the
drive level of the existing
meter, and (2) could the
dr ive level be used to drive
the display Without need of
an extra amplifie r?

Upon arr iving home that
evening, a little t in kering
with the rig wa s in order to
determine the needed cir
cu it ry and ci rcuit -board
conf igurat ion for the con
version. I have always been
one of those who has to
build everyth ing on a print
ed circui t bo ard.

I found that the resis
tance of the meter was
around bOO O hms and that
a dc inpu t of 0.3 V W,15 de
veloped across it at a fu l l
scale readi ng I also d is
covered that thi s voltage in
creased to nearly 6 vo l ts if
the meter w as taken ou t of
the circ u i t. A Quick look at
the TR-7400 schema t ic re
vea led that a simple diode
rec ti fier and capacitor cir
cuit wa s used to dr ive the
meter.

The ci rc u it appears tw ice
in the Kenwood , as the me
ter also read s relati ve ou t
put power in the tran smit
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Photo B. The two boards ioined using the rows o f la rge pads. The IC is mounted underneath
the board.

mode. Each circuit has an
adjustment pot inside the
rig for trimming the meter.
This fea tu re could come in
handy later.

Some further experimen
ta tion indicated that with a
hig he r resista nce lo a d
(grea te r than 600 O hms), I
could get the 1 .2 volts need
ed to d rive the bar-graph IC
to full scale. I now knew
that a ll the major questions
concerning the convers ion
were answe red . I then quic k
ly sta rted design of a PC
board. The PC board quick
ly evolved into a pair of
boards.

Sometime in the wee
hours, the boards were
made, tested, and installed
sol idly within the TR-7400.
The new indicator func
tioned perfectly and looked
as if it had been designed in
from the sta rt. The moving
bars added quite a touc h to
the old rig.

The response t ime of the
bar graph is much qu icker
than that of the o ld me
chanica l meter due to the
lac k o f mechanical damp
mg.

The schematic (Fig. 1)
shows the ci rcu it to be
stra ightforwa rd . The vari
able resistor and R1 allow

some sca ling of the input
voltage for ca li bration. The
values may be changed to
s u it other ins t a lla tio ns .

Remember that 1 2 volts is
needed at pin 5 of the
LM3914 to drive it full
scale . Resistor R3 deter-

Circuitry
The hea rt of the circui t is

the Nat iona l Sem icond uc
tor LM3914 dot/bar d isplay
dri ver . This is an amazing IC
in a n 18-p in DIP . The
LM3914 se nses an analog
vo lt a ge and dr ives ten
LEDs, providing a linear
g rap h-type dis p lay . All
drive fo r the LEDs is self
contained withi n the IC,
thus e lim ina ting the need
for external limiting resis
tors. LED drive co ntro l is
provided, however. by se
lecting only one resistor
value. Supply vo ltage may
-ange from 3 to 15 vo lts
without affect ing d isplay
onghtness . Some caution
nust be exercised at higher
voltages. however, as dis
upation in the IC may ex
teed the safe level. I used
.he regulated 5-vo lt source
vithi n t he Kenwood to
inve the display.

Pharo C Complered circuit installed within the 7400. About 4110" is needed between the
board and bracket.
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pad o n the c ircuit board .
Connec t the wire tha t was
on the high side of the me
ter to the signa l input on the
boa rd. A new wire must be
run fo r the + 5-volts con
nection. Connec t a wi re
from th e PC + inp ut to the
pin located on the le ft side
of the rig behind the vol 
ume control ma rked "5 V".
This is the interna l regulat
ed 5 volts. Trim off the old
la mp wire so that it does
not short out . Rec heck al l
your work.

Turn on the rig and adjust
t he trimmer with yo ur re fer
ence signa l being rece ived
to obtai n the sa me read ing
as you had on the o ld me
ter. Re place the cover, and
that's it. Just one thought
on the display. It is possible
to insert ten small lEDs in
place of the more expen
sive ba r display . The ap
pea rance won't be as nice ,
but it' s great for those on a
bu dg e t.

Note: A kit of a ll compo
ne nts wil l be furn ished fo r
$13.75 pod. The kit tn
eludes: MV 57164 display,
lM3914. trimmer, resistors
and capac .to rs. se t of print
ed boa rd s (d rilled), and
space r. A se t of boards can
be orde red fo r $3.7.S ppd .

O rde r from : M T EC
WB3AT P, Box 17133 , Pitts
burgh PA 15235 . teennsvt 
vania residents add 6 %
sal es tax )_

,-
I'

, ,

..
"y

L ' I'.J

' t" "•I,

be to use ribbo n ca ble as an
interconnect be twee n the
two boards. This wou ld al
low some freedom as to the
location of t he large r
bo a rd .

Installation in the TR·7400

Before mount ing the dis
play into the rig, you should
ve rify how fa r the o ld meter
deflects fo r some reference
input signal. Something
that causes a lmost a fu ll 
sc a le read ing is best. This
will be used to adjust the
ne w meter to compa re with
the o ld one . Re move the
o ld me ter, bracket, and
connect ions to the me te r.
The ho le in the cente r of the
new meter wil l be used for
moun t in g . A 4/1 0 " -lo ng
space r is needed between
the boa rd and the mount ing
bracket . O ne with a thread
ed #4 ho le is idea l. The old
mete r brac ke t wil l need a
hole dr il led in it so the PC
boa rd can be a ttac hed us
ing the space r a nd sc rew.
Take ca re in measuring the
locat ion of the mounting
hole. You want the ba r
grap h re ado ut to co me
right up to the front glass in
the rig.

Adjustment

Afte r sa tisfying yoursel f
t hat the un it is mounted
a nd al igned correc tly, con
nect the black wires from
the o ld meter to the minus

,

r - --- - - - - - - - - - -- - - -- - - -- - - --- -.., p. ~ , 0< 0 04'[

I ..." ,.. I " , ,,,,. 1$ ' ~l»'

I
O"PL. ' 8Q.1~ O I CU EO t o .. " LA'

CO"~[A

"'"

"'"

""

Check, Money

,L ~

Fig. 1. Schematic of bar~graph S-merer.

i ~ ~ ~ & I" ~ JJ ~
I .0 '. '0 " '. " " .,L _ _ _ _ ; _ _ ~ ,J,. __

r- - - - - ------ - - --- - - -- 1--- --- ---
I OR'Y( R . o.uo
I

~
S· ..Efl_ rA>--_ --,
,..PUT ....

ter o peni ng .
Photo B shows how the

two boards are mated and
solde red in place usi ng t he
flat foil pads on the boa rds.
Be sure the bo ards a re per 
pend icu la r a nd st ra ig ht
when solde ring in place. An
a lterna tive mo un ting would

WHY GET ON FAST SCAN ATV?
• You ean send broadea$l qualitv video of home lTIOYil'l. video

tapel , c;omputer games. etc , a l II cost t ha t is le$$ t han Iloscan ,
• Really improves p ublic sev-ee commu nications for parada. ,

RACES. CAP searchltl, _ather ....atch . etc .
• OX il about the $arne 8' 2 meter simpl.>t _ 15 to 100 milU ,

ALL IN ONE BOX
Te-, Transm itter /Convertar .. . .
Plug in camera, ant., m -e. and T V
and you ere o n t he ai r. Con tains
AC supply . T/A sw, 4 Modules
below S 399 ppcl

PUT YOUR OWN SYSTEM TOGETHER
T X A5 ATV Exciter contains
video modu lator and xtat o n 434
or 439 .2 5 m Hz. A ll modu les
w ired and tested.. .. S 89 ppcl
PA 5 10 Watt Linea r matches
exciter fo r good color and soun d .
T his and all modules run on
13.8 voc $ 79 ppd
T VC·2 pow nccnve-ter tu nes
4 20 to 450 m Hz. Outputs T V
e n 2 o r 3 . Contains low noise
MRF90 1 preamp $ 55 ppd

FMA5 Audio Subearrier adds
stand ard TV sound 10 the
p icture S 29 ppd

SEND SEL F·A DDRESSED STAMPE D ENV ELOPE
FOR OUR LAT EST CATA LOG INCLUDI NG :

Info o n how to best get on ATV. modules for the buitder,
complete units, b&w and color cameras, antennas, monito rs,
e tc . and more. 20 years experience in ATV .
Credit ca rd o rders cart (2 13) 447-4565.
Order or Cred it Card by mail.~l!'1~

PACKAG E SPEC IAL all
four modu les S 239 ppd

mines the d isplay bright
ness; ten times the current
flowmg in R3 wi ll flo w
through a n LED. The volt
age at pins 6 an d 7 is equal
to 1.2 volts . LED cu rrent is
1.2 V l1 k = ' .2 rnA x 10 or
12 rnA. R3 may be made
la rge r if less cu rrent is de
sired . The jumper from pin
9 of the LM 3914 to grou nd
puts the disp lay into the
ba r-graph mode.

Construction

As the c irc uit IS uncom
pl icated, layou t is not cri ti
cal . I used the pa ir of sma ll
ci rc ui t boa rds shown in
Photo A. The boards ma ke a
nice clean install a tion a nd
ease the job of cente ring
the di spla y. In my unit, I
mo un ted the Ie on the non
foil side of the boa rd .

The resistors a nd trim mer
a re mounted on the fo il
side . This makes ad just
men ts readil y access ible .
Al so , the Kenwood has very
little room benea th the me-

,

FAST SCAN ATV
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For $279.95 you get: CW, Baudot, ASCII, buffer,
programmable and automatic messages. Morse code
practice, full featured keyer, human engineering.

The nutter, programmable and automatic mes
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCII mode includes all the features 01
baudot. Transmission speed is 110 baud. Both
upper and lower case are generated ,

MORSE CODE PRACTICE
There are two Morse code practice modes,

Mode 1: random length groups Of random charac
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable list. With answer list.

Insert space between characters and groups
to term high speed cnaracters at slower speed
for easy character recogni tion.

Select alphabetic only or alphanumeric plus
punctuation. Pause function lets you stop and
then resume.

IT'S A KEV ER, TOO
Plug in a paddle to use it as a deluxe full

feature keyer with automatic and programmable
memories, iambic operation, dot-dash memories,
and all the features 01 the CW mode,

MORE FEATURES
Tune switch with LED keys transmitter lor tun

ing_ Tune key provides continuous dots to save
finals. Buitt-in sidetone and speaker.

PTT (push- to-talk) output keys transmitter for
Baudot and ASCII modes.

Rel iable solid state keying for CW: grid block,
cathode, solid state transmitters (-300 V, 10 mao
Max, + 300 V, 100 mao Max). TTL and open
collector outputs for RTTY and ASCII.

Fully shielded, RF proof. All aluminum cabinet.
Black bottom, eggshell white top. 12"0 x 7"W x
1'I4'H (front) x 3'h"H (back),

9-12 VDC or 110 VAC with optional adapter.

OPTIONS
MfJ.53 AfSK PLUG·IN MODULE. 170 and 850

Hz shitl. Output plugs into mic or phone patch
jack for FSK with SSB rigs and AfSK with FM or
AM rigs, $39.95 ( + $3).

MFJ·54 LOOP KEYING PLUG·IN MODULE, 300 V,
60 mao loop keying circu it drives your RTTY
printer. Opto-isolated. TTL input for yDUr computer
to drive your printer. $29.95 ( + $3),

BENCHER IAMBIC PADDLE, $42.95 ( + $4).
110 VAC ADAPTER. $7.95 ( +$3).

A PERSONAL TEST
Give the MFJ-494 Super Keyboard a personal

test right in your own ham shack.
Order one from MFJ and try it - no obligation,

See how easy it is to opera te and how much more
enjoyable CW and RTTY can be. If not delighted,
re turn it within 30 days for refund (less shipping),
One year uncond itional guarantee.

To order, call toll free 800-647-1800. Charge
VISA, MC or mail check or money order lor
$279,95 for MFJ-494 Super KeybO<l rd, $39.95
for MFJ-53 AFSK module, $29. 95 for the MFJ-54
loop keying module, 542.95 for Benc her Paddle,
and $7.95 for the 110 VAC adapter. Include
$5.00 shipping and handling per order or as indi
ca ted in parentheses if items are ordered separately.

Why not really enjoy CW and RTTY? Order
your MFJ Super Keyboard at no obligation today_

TO OROER OR fOR YOUR NEAREST DEALER

CALL TOLL FREE •. •.. 800·647·1800
Call 601 -323-5869 for technical information,
order/repair status. Also call 601 -323-5869 out
side continental USA and in Mississippi,

W rite for FREE cata log, over 60 products

M~ • ENTERPRISES,r., INCORPORATED
Box 494, Missi ssippi State, MS 39762

For example, type your call into message A,
Then by pressing the CO button you send CO CO
DE (message A)_ Press twice to send twice, etc.

The other automatic messages work the same
way: CO TEST DE (message A), DE (message A),
ORZ (message A).

Special keys for KN, SK, 8T, AS, AA, and AR.

TEXT BUffER
The 50 character text buller sends smooth

perfect code even if you "hunt and peck."
Since each automatic or programmable meso

sage takes only one buffer character, this gives
a far larger effective butler.

YDU can pretoao a message into the buller.
Then when you are ready to transmit press the
control key.

You can hold the buffer by pressing the shill
key and space bar.

Wilh the buffer in hold, you can send a com
ment with an external paddle as a keyer. To reo
sume sending butter. press the control key.

Simply backspace to delete errors.

RTTY: BAUDOT, ASCII
5 level Baudot is transmitted at 60 WPM,

RTTY and CW 10 are pro~ided via message A,
Carriage return, line feed, and "LTRS" are sent

automatically on the first space after 63 cnarac .
ters on a line. Alter 70 characters the function
is initialed without a space. This gives unbroken
words at the rece iving end and frees you from
sending the carriage return.

All up and down shit! is done automatically.
A downshilt occurs on every space to quickly
clear any garbles in reception.

oar

.,. ~¥Y.UA.~ N.t••
- .,,, ••~# ......' -,, '"

Sending CW has always been a task, especia l
ly when you get a little tired, Electronic keyers
help, but it's still too much work.

Now MFJ has a Super Keyboard that makes
sending perfect CW effortless. 11 also sends Baudot
RTTY and ASCII.

"Big deal" you say. "What's so special about
that. There are lots of keyboards." Yes, but this
one is dttterent.

HUMAN ENGINEERED
A lot of thought has gone into human enqt.

neering the MFJ-494 Super Keyboard
For example, you press only a one or two key

sequence to execute any command.
All controls and keys are positioned logically

and labeled clearly lor instant recognition.
Pots are used for speed, volume. tone, and

weight because they are more human oriented
than keystroke sequences and they remember
your settings,

A meter qives continuous readout of buller
memory and speed. Two characters before full,
the meter lights up red and the sidetone changes
pitch.

PROGRAMMABLE, AUTOMATIC MESSAG ES
Four automatic messages and two program

mable message memories (A and B) are pro~ided,

Messages A and 8 can be a total of 30 charac
ters, B starts where A ends.

When reca lled, each message takes only one
character of the bu ffer. They may be chained
and/or repeated via the buffer.

"Well," you say, "that sure is not much
memory." But it's more than il seems because of
the buill-in automatic messages.
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The Last PL Generator
- this synthesized unit is the last one

you'll ever need

TO · " J.. ·0"

..,

1'1'tMee I U 10 any repea ers u I rae l.. ••
'"oodside Road a PLTM (p rivate li ne) 0

-=- e ,
lewood NI Q7040 system to permit only l im it- ":" ".,

~

ed access. If a person be- , "' cs ),. OMl 120.'•longs to many repeaters,
the cost of frequ en cy-de- ."

e leme nts for ~. " " 10 0<
te rm in ing a
conventional Pl tone gen- ."
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Fig. 1. Synthesized tone generator schematic.
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lOOK.............. - 11- .O l fl F
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1'0 OOl J ,/ 4017
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+1000

11111111111111-
,/ 4017
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J 3 9K~
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1248124B SWIT CH J 4046

1 10
HZ.

TA8 l OpF

~e- ~~lOOK 120pF
l OOK 'V"

4.7M

4060

Fig. 2. PC board layout. DOT INDI CATES PIN #"1 ON CHIP S

Fig. 3. Parts location.

Table 1. 5ubaudible tones and designations.

Hz to 9.999 M Hz. At 9
volts . most 4046 ch ips can
work up to about 4 M Hz .
At higher vo lt ages, fre
quencies up to abou t 6
MHz can be reali zed . If the
device is to be used so lel y

as a Pl tone generator, 51
and 52 could be elim inated
and pins 7 and 8 o f t he 4059
grounded, as the divide-by
n num ber w ill never go
over 2000. I have incl uded
51 and 52 in the event that

Frequency (Hz)
118.8
123.0
127.3
131.8
136.5
141.3
146 .2
151.4
156.7
162.2
167.9
173.8
179.9
186.2
192.8
203.8

Designation
28
32
3A
38
42
4A
.8
52
5A
58
6Z
6A
68
72
7A
M1

Frequency (Hz)
67 .0
69 .3
71 .9
74.4
77.0
79 ,7
82.5
85.4
88.5
91.5
94 .8
100.0
103.5
107.2
110.9
114.8

Designation
L1 or XZ

W2
LZ or XA

WA
l3 or XB

W8
L'
VA

l 4A or VB
U

l5 or ZB
12
1A
18
2Z
2A

fo llows: The 4046 has an in
ternal vco working in the
range of about 600 k Hz to
2 M Hz . The 4060 is used as
the reference source. start
ing w ith a 16-kHz crystal
and divi d ing by 16 to gen
erate a 10Q0-Hz reference
which is fed to one input of
the phase comparator of
the 4046. The vco output of
the 4046 goes to the input
o f the 4059 divlde-bv-n. and
the output of the divid
er goes to the other input
of the phase compara to r. A
phase-locked loop is thus
formed, and the v co out
put is equal to [n] X 1000
Hz, where n is the number
programmed into the 4059 .
As t he 4059 is set up, any
num ber from 3 to 9999 can
be set on the four thumb
wheel s or DI P sw itches.
Therefore, the vco cou ld
potentially va ry from 3000

era tor can quickly get ou t
of hand . Additi onall y,
so me clubs cha nge thei r
access tone pe ri odically ,
and it would be convenient
to have a synthesized tone
gene rator t hat co u ld be
programmed using thumb
whee l or DIP switc hes.

My design ref lect s the
need for an inexpensive de
vice that is ea sily pro
grammed and that can gen
erate stab le tones in the
f requency range of about
60 to 200 Hz . Table 1 is a
l isti ng o f the co mm o n Pl
tone frequencies and their
des ign ator s. As it hap
pened. when I had fi nished
my design I had a more
versatile instrument that
generated signa ls from
about 4 MHz down to 0 .3
H, .

Refer to the schemat ic in
Fig. 1. The device works as
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P.rts List
Al -A16 1 megohm
R17 39k
R18 10k
R1 9 4.7 megohm
R2().R22 l OOk
A23 470k
R24 l ·megohm subminiature PC-mount potentiometer

Note: R1-R23 are 1f4-W or 11B-W resistors, 10% tolerance

C1 1().pF ceramic disc
C2 l·uF tantalum
C3 l20-pF ceramic disc
C4,5 O.O l ·uF ceramic disc

U1 4059
U2 4060
U3 4046
U4-U7 4017

Y1 8tatek 16.QOO-kHz crystal, type 8X·1V (available from
author for $6.00 postpaid).

81-S16 Two te-em DIP swi tches or 16 toggle switches or four
BCD thumbwheel switches

817 SPST switch
B1 9-V transistor radio battery

PC boards are available from the author, tinned and drilled on G-10
epoxy, for $15.00 postpaid.

the user wishes to go highe r
than 2.999 MHz in frequen
cy .

The output of the vco is
then divided by 10,000, us
ing four 4017 divide-by-10
chips. The pulse output is
then fed through a low-pass
filter co nsisting of R22, R23,
C4, and C5; the audio level
to the radio's mic rophone
input is adj usted with R24 .
It is important to note that
the output of the low-pass
fi lter is no t constant with
frequency, and so the ad
justment of R24 may have
to be changed if a radical
cha nge in frequ ency is
made in order to maintain a
certa in devi a tio n. Pad s
have been provided on the
PC boa rd so tha t the vco
outpu t div ided by 10, 100,
and 1000 is available .

If the d evice is con
figured as a pu lse genera
to r, a switch could be pro
vided to make these out
pu ts avail able. for exam-

ple, with the switc hes set to
1000, 1 MHz, 100 kHz, 10
kHz, 1000 Hz, and 100.0 Hz
are all available with four
decades of precision.

The construc tion of the
generatoris straightforward
and involves only a few d is
crete components. Figs. 2
and 3 prov ide PC board lay
out and parts loca tion. Pro
vis ion is mad e on the boa rd
for the two 16-pin 0 1P
switches . Numbers have
been etc hed on the board
beneath the switc hes to in
dicate which BCD digit a
particula r switch selects. A
1-megohm resistor is re
qu ired from each of the
4059 p rogra m inputs to
ground (R1-R16l- These re
sisto rs ca n be so lde red
undernea th the board from
the switch contacts to the
ground buses provided. If
the thumbwheel switc hes
are used, e liminate the DI P
switc hes and si mply con
nect the appropria te wires
to the holes where the DIP

switc hes would reside.
In conclusion, this proj

ect represents an inexpen
sive state-of-the-art design
of a very usefu l device . In
add ition to the previously

mentioned uses as a Pl
tone generator and a pulse
generator, it can be used as
a prog rammable refe rence
or as the to ne genera tor for
a multi-tone FSK modem.•

ASSOCIATED RADIO 913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

", ,.J
.:. • ' ~ > ,- "

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NO TE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EOUIPMENT.

* ALSO WE PERI ODICALLY PUBL ISH A LIST OF UNSERVICED EOUIPMENT AT GREAT SAVI NGS.
A BONANZA FOR THE EXPERIENCED OPERATOR.

TO OBTAIN THE NEXT U!'~SERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE.
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An End to Repeater Time-Outs
- with the 1C-211

Fig. 1. Time-out c ircu it flashes LED after one minute, forty-five seconds.

pin 3 of the m icrophone
so cket . Th is is obtained
from J5 of the power unit

Some modifications are
necessary in the micro
phone plug. There are three
wi res and a screen bra id.
The screen m ust now be
wi red to provide the only
ground wire for the micro
phone. The now spare wi re
is used to ca rry the 12-volt
supply to the t ime-ou t uni t.

The values of R2 and Cl
may need slight adjustment
to compensate for varia
tions in voltage and capaci
tance. It should on ly be
necessary to selec t R2 t o
give a time-out alert 10 -1 5
sec onds before the repeater
switches off.

The green LED is mount
ed on the top of the hand
m ic rophone and it is very
noticeable when it starts to
flash its warning . •

· " v
F IIO" " 'N 5

"" e SKT

thought. I evolved a circuit
whic h fits snugly inside the
lC-211 m ic rop ho ne a nd
gives me a 1D-to-1 5-second
warning before t ime-out oc
curs.

Very l ittle m odificat ion
need s to be done in the
IC-211 . A ll that is required is
a 12-volt source attached to

I

W hen the Hong Kong
Amateur Radio Trans

mitting Society install ed our
fi rst pro fessional 2-mete r
repe ate r re c e n tl y. the
transmission timer wa s se t
to two m inutes. I decided
that r d idn't wa nt the ig
nominy of t iming ou t the
repeater, so, after a littl e

•
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' RI SELECT ON Tt ST ~ALVH 1l[1wHN S60~ AND I"n

Anthony R. C Green
VPlfZ, A4XCR, vserz. C4H RD
flilt 21 A,
fil l Han Building
15, Ng.Jn M ol<, 5rrPef

c.w~ev.ay BdY.

/long Ko ng

tcS, inc . II

1125 ~ Goklen Slate Blvd . / SuiteG
TUf1ock. CA 95380 (S)
(209) 667-2888 /634-8888

w• .,. " II" " "C"'Q1'"11110''' 6,,,,c,,II,IS. Il'. . ..."11 ., ""Q
·110 II 0 f-arMlIlClIf_ . 01 IOIICIY Coo'QOI lII'Ion _

CA resideofs
add 6% fax
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TRS-SO M -.
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Eric 5h,} l/..ha u ~er W'JCI
_~Z 7 Spring CWt'J,. Road
Wa~hln,li"on IL 61571

The History of Ham Radio
- part XII

Secretary of Commerce, Herbert Hoo ver.

Reprinted from ace News, a
publication 01 the Chicago Area
Chapter of the a CWA.

The assignment to rad io
amateurs of the short

waves below 100 meters
brought about a general
awakening to the value of
this spectrum In 1924, the
broadcasting industry ex
erted great effort toward
the adaptation of short
wave len gths to give thei r
programs added coverage
to distant listeners by inter
connecting stations across
the country.

The Hoover Conference

The Hoover conference
was scheduled to meet in
the fall of 1924. Invitat io ns
were directed to all radio
groups interested in the
hearings, in which existing
technical radio prob lems
were to be explored . The as
sembly was to ma ke recom
mendations to the Depart
ment of Co mmerce for im
portant revis ions of then-ex
isting wave length assig n
ments. allocations. limita
tion of power. division of
time. and such problems
which relate to genera l re-

du ction of sta tio n interfer
ence. Of major impo rta nce.
however. was the subject of
shortwave usage by broad
casters and comme rcial sta
t ions. The amateurs. sup
ported by the Department.
with thei r constan t experi
menting with the higher fre
q uencies, had been provid
ing the industry with inter
est in these highe r-frequen
cy ranges. demonst rating
the ir effective capabilities.
The radio law of 1912 had
giv e n th e a mat eu rs .
through assignment. the use
of all waves below 200 me
ters.

The Hoover conference
was called on to revise and
to some how " m a ke
amends" to a region in the
spectrum which proved to
be not o nly large but o f
great future va lue.

The conference sessions
continued from O ctober 6
to 10. 1924 . Although rad io
broadcasting held the cen
ter of t he stage as far as the
broadcasters and listeners
were concerned. the radio
amateur had by a ll odds top
interest in the ou tcome of
the deliberat ions. The situa
t ion. with about 600 broad
cast ing stations on the air.
with fo reign stations a ll
over the world strivi ng to be
heard , with a wavelength

revolution having set in,
and with pr ac t icall y no
worldwide rules and regula
tio ns to give direct ion.
loomed chaotic in the radio
broadcast world.

All the higher frequen
cies below 200 meters. fo r
merly regarded as unsuit
abl e for commerc ial pur
poses. were now eagerly
sought as of ma jor impor
tance for OX tra nsmissions.
The Hoover confe ren ce
was set to sc rutinize these
shortwave regions.

The use of spark trans
mission. a lthough not ruled
out completely by existing
laws. neve rthe less received
its doomsday with the an
nouncement at the confe r
ence tha t all spark should
be discontinued by ama
teurs as well as the co m
mercials. Spark discharges
of whatever type and kind
caused much of the inter
ference encounte red and
should be avoided.

The conference gave the
b roadc as te rs fi ve wave
bands in the sho rt-wave
length region for use pri
mar il y for relay broadcast
ing. All actions taken at the
co nfe re nce were recom
mendations to the Depart
ment, pend ing further out
come from future legisla
tion.
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NEW MFJ ALL BAND

95

CALL TOLL FREE .. . 800·647·1800
call 601-323-5869 lor tecmcar information, or
der/repair sta tus. AlsOcall 601 -323-5869 oulSide
cootnentar USA and In Mlssisslppi_ .". 47

MFJ ENTERPRISES INC.
BOX 494 , MISSISSIPPI STATE, MS 19762

use 1 ant., 1 rcer. 5x2x6 Ifl. 9 V tet . 9-18 VOC
or 110 VAC with opllonal AC adapter, S7.95 .

Older from MFJ and lry it - no obliga tion. If
not delighted, retorn it within 30 days 'or refund
(less shipping). One year limited warranty by MFJ

Order today. Gall toreee 800·647·1800. Charge
VISA. Me or mail check. mooey order lor $99.95
lor MFJ-l04Q or $69.95 for MFJ·l045 plus $4_00
shipping are harldling_

Oon1 wait any Io~ 10 pull OUI weak, rare OX.

- _ .. /f1l7 ":'

.,........() '•.~. . .
.JIff••, • _ •..,.. " ..., ,,,.,,,,.. ~ . ,

e<>oo< ...

NEW Mf,J.l040 InInst!iyer/fKeiwer prtmeclor
lets you copy weak. barely readable Signals.

Rejects out -ot -barld signals. imaQes.
Strang signal ability reduces cross mod , ever

loading_ Excellent signal-to-noise ra tio.
Continuous 1.8 to 54 MHz: all HF amateur.

shortwave bards. Up to 20 db gam, Gain COfllrot
Dual gate MOSfET. bipolar transistors for low
noise. high gam. strong signal abillty_

Push button switches for 20 db attencator.
ON/OfF BYPASS. 2 antennas. 2 receivers.

Dual cou and phono Jacks for antennas. re
cevers. RF sensing relay automalically bypasses
preselector when transmitting up to 350 warts
input. Delay contrOl. Jack lor push to-talk.

LED. 9·18 VOC or 110 VAC. 8.2.6 irc bes.
MfJ·l045. $69.95. Same as MFJ-1 040. less

auencatcr. XCV! auto bypass. delay control, Prr.

XCVR PRESELECTOR
Copy weak, barely readable signals. Reject images, out-of·
band signals. 1.B to 54 MHz. Up to 20 db gain. Automatic
bypass. PH. 20 db allenuator. Use 2 ant., 2 rigs.

o Copy weak, barely
~~~ readable signal••

~~ ~ Automlltlc XCVR byp....

-' "L, ~• -

P_O_Box 5103 Tacoma. W A 98405
(2oo) 759·161 1 .".89

CLUTTERFREE
MODULAR
CONSOLES

Organize your shack u'ith a

CLVITERFREE MODUlAR
CONSOLE $179.95

• large, 42" H x 57" W x 29"0
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & lace plate
• For ham or home computer
• Visa and Master Charge

Dateline Dayton Hamvenllon •..
To demonstrate the nJectlvlty of our Marlt 3CR repeeter we keyed a
tr.namltter 15 KHz off trequency end aet It directly agelnet the receiver
Input. Our Merit 3CR didn't even notice the cloee encounter.

close encounter

cell or wrtte tor apeclflcatlons .". .9

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 double conversion.
And that's just the beginning. Its performance contin
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform
ance have your own close encounter with a Mark 3CR I
Repeater o r Mark 3C Controller.
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1924 Hoover Conference Frequency Allocation

Kilocycles Allocation
550-1,500 Broadcast

1,500-2,000 Amateur (160 meters)
2,000-2,200 Point to point
2,200-2,500 Aircraft
2,500-2,750 Mobile
2,750-2,900 Relay broadcasting
2,900-3,500 Public service
3,500-4,000 Amateur (80 meters)/Army mobile
4,000-4,500 Public service/mobile
4,500-5,000 Relay broadcasting
5,000-5,500 Public service
5,500-5,800 Relay broadcasting
5,800-7,000 Publ ic service
7,000-8,000 Amateur (40 meters)/Army mobile
8,000-9,000 Public service/Mobile
9,000-10,000 Retay broadcasting

10,000-10,800 Public service
10,800-11 ,600 Relay broadcasting
11 ,600- 14,000 Public service
14,000- 16,000 Amateur (20 meters)
16,000- 18,000 Public service/Mobi le
18,000-56,000 Beam transmission
56,000-64.000 Amateur (5 meters)
64,000- Beam transmission

Meiers
200-545
150-200
137-150
120-137

109.2-120
103.3-109.2
85.6-103.3

75-85.6
66.7-75

60-66.7
54.5-60
51.7-54.5
42.8-51.7
37.5-42.8
33.3-37.5

30-33.3
27.8-30
25.8-27.8
21.2-25.8
18.7-21.2
16.7- 18.7
5.3-16.7
4.7-5.3

0-4.7

The co nfe rence conclud
ed by listing wavelengths in
effect for one year. All
wavelengths from zero (0)
to 3158 meters were a llo
cated . The rad io amateurs
retained the previously-as
signed wavebands as con
firmed . with minor changes.
as shown in the box.

The government de pa rt
ments were authorized to
work in the wavebands be
low 150 meters "with due
regard to the authorized
use give n to other legiti
mate services ."

To be noted was t he
method of allocating wave
bands . Namely. the dove
tai li ng of assigned ranges in
such a manner that the fre
que ncies in one band were
octaves of those in the pre
ceeding band. This manner
of band distribution for all
se rvices rece iving assign
men t s wo u ld , the re fo re,
cause distu rba nces only to
the respective assignees op
erating from one band to
the other . Note the di stribu
tion, fo r instance, fo r the ra
dio amateurs, a ll being in
harm onic rela tion:

1 .5 MHz to 2.0 MHz
3.5 MHz to 4.0 MHz
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7.0 M Hz to 8.0 MHz
14.0 MHz to 16.0 MHz
56.0 MHz to 64.0 MHz

Theory of Frequency Prop
agation: Still a Mysteryt

There existed an unan
swe red question in the
minds of most. Why are
1QO-meter waves able to
carry across oceans at night
with littl e power? This pro b
lem baffled the scientists
and radio experimenters in
the field . Dr. A. E. Kennelly
of Harvard Unive rsity sug
gested th at there must be
conduc ting layers in the up
per regions making possible
the transmission of radio
waves. The layers most like
ly represented ionizing ac
tion to accomplish suc h re
su lts at long distances. As
Pro fesso r Ken nelly theo
rized, the greater volume
activity of the higher-fre
qu ency waves e na b le d
the m to cut a sha rper co n
du cting boundary su rface
in the upper air than was
possible for the longe r
waves of the lower frequen
cy. The longer waves had a
greate r tendency to follow
the surfa ce o f the earth,
thus res tricting t he ir effi
crencv .

The Hooverfwbtte Bills

The changing cond itions
surround ing radio, es pec ia l
ly in the fie ld of broadcast
ing, definite ly necessita ted
comprehensive legisfat ioa
by Congress. Hoover had in
mind a bill in the fo rm of
emerge ncy legislation . He
thought of the White Bills
which had been pend ing as
ho ldovers from the previ
ous Congress. In communi
cation with Congressman
white, his pro posal wa s
submitted in the foll owing
for m to sat isfy the public in
terest until final legislative
policy could be inacted in
Congress:

" Be it enacted by the
Sena te and House of Repre
sentat ives of t he United
States of America in Con
gress assembled, that it is
hereby decl a red and re-a f
firmed that the et he r within
the limits of the United
States, its terr itories and
possessions, is the inalien
ab le po ssession of the peo
ple thereof , and th at the au
thority to regul ate its use in
intersta te and/or foreign
commerce is conferred up
on the Congress of the Unit
ed States by the Federa l
Co nst itutio n."

"That Sec tion 1 of the act
of Congress approved Au
gust 13, 1912, entitled, An
Act to Regulate Rad io Com
muni ca ti on , is he re by
amended by add ing at the
end of sa id sect ion the fol
low ing: The wavelength of
every rad io transmitting
station fo r which a license
is now requ ired by law, its
power, emitted wave, the
cha racter of its appa ra tus,
and the time of transmis
sion, shall be fixed by the
Secreta ry of Commerce as
in his judgment a nd d iscre
tion he sha ll deem expedi
ent, and may be cha nged o r
mod ified from t ime to time
in his discretion ."

The pending White Bill
wa s te m po ra r ily s id e
tracked. The National Asso
ciat io n o f Bro adca sters
cou ld ha rdly d isagree with

Mr. Hoover's suggestion, so
long as he was Secretary,
and so long as unf a ir deci
sio ns could be appealed
with the consent of the
present Sec re tary.

The amateu rs responded
by sta ting that, a lthough
the bill needed amending
by limiting the life term or
by pl acing discret ionary
powers into the hands of
some appoi nted radio com
mission to provide appea ls
from unfa ir decis ions, no
further sugges tions would
be fort hcoming.

A Memorable ARRL
Undertaking

The ev idence of the pop
ularity and the sp lend id re
sults obtained with short
waves in the hands of ama
teu rs was clearly exempli
fied through the expenenc
es conduc ted jointly with
the United States Nav y and
the ARRl in the summer of
1925

A shortwave sta tio n, ca ll
letters NRRL, was placed
aboa rd the USS Seattle,
fla gship of the Navy flee t
operati ng in the Pacific wa
ters. ARRl traffic manager
F. H. Schnell assembled the
t ra nsmitte r and re ce iver
along customary amateur
rad io lines, typ ically bread
boa rd but compact. Schnell
was put in complete charge
o f t he floating stat ion,
which was stashed in a
sma ll cubby hole on the
compass shack of the ship.
There was no other vacant
space on boa rd . Schnell
strung a single #1 2 wire ver
tical an tenna up in the ri g
ging of the ship. The Har t
ley ci rcu it used o perated in
the 20, 40, and 80 meter
bands. For a period of six
months, Schnell, as sole op
e rato r, made alm ost daily
contacts everywhere . He
convinced the Navy person
nel that long-range tra ns
missions with low power
could consistently outper
fo rm on short wavelengths,
and had definite value over
any of the lo ng wave instal
lations aboard ship.•



MFJ ENTERPRISES, INC.
BOX 494, MISSISSIPPI STATE, MS 39162

CALL TOLL FREE ••• 800·647-1800

Order lrom MFJ ami try it - no obligation. II
rot delighted. teturn II wltr.n 30 days 101 a refund
(less shllJPlngl. This bridge IS unconchllooally
cuaranteed 101 one year.

To ooIer, simply cill us tol free 800·641·1800
and Charge il on your VISA or Master{: llarge or
mail us a check or money order for $54.95 plus
$3,00 lor Shipping aAd IlaAdling_

Don't .ait any longer 10 entOV maximum an
tenna cenemarce. Orl!er today_

Call 601·323-5869 for technical nuormauon. or
der/repair states. Also call 601 -323-5869 outside
ceonnentar USA and in MiSSissippi, ... . 1

ThiS new MFJ·202 RF Noise Bridge lets yoo
quttkly adjust your Single 01 muiliband dIpole. In
ver1ed Vee. beam. verbcal, mobile whip 01 random
system lor rnanmum pertemarce.

Teb lesonant frequency and wtetter 10 srooee
or lengthen your antenna for minimum SWR over
any portrcn ot a band.

MFJ's exclusive range eneeeer. expanded ca
pacitance range ( ~ 150 pI) gives unparalleled irn 
pedarce measurements. 1 to 100 MHz. Simple 10
use. Comprehensive computer proven manual.

Works with any lectiver or transceiver. SO-239
connectors. 2 x 3 x 4 inches. 9 volt battery.

umer usn: tune transmatct r adlust tuned cr.
CUlts; measee inductance, Rf impedance 01 ampli
fiers. barons. nansterners: eiecncet Ienglll. vela
city tecto. Impedance 01 coax: svnue sue RF nn
pedances wllh uaesmarcn and dummy load.

This MFJ RF Noise Bridge . . .
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia
tion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

• Exclusive range extender • Explnd~

capacitance range • Series Bridge

4-Band (40 thru 10M),
55 «model 370-13
also available. pre

~ assemb/ed on/y

~ Mdde tfl Bnstol Pennsyfvanoa Ily

Barker & Williamson Inc.
10Canal Street 0 Busto. PA 19007

At your ... 11

B&Wdealer.

Power rated 2kW PEP, approx. 11O-ft span

Complelewith • wire · traps 
end insulators ' 50 ft RG-8/U,
PL·259 connector • heavy
duty cast alum inum and stea
tite center connector.

Pre-assembled:
Model 370 - '1

:: e.CfJ
FM·16
$195

• 220- 225 MHz
• 12 chanrele-ccrystal controlled

• 10 watts
• If you're not on 220, now is the lime to

try it with an FM·76

• • • 6
• 0 . -

MARK3
$205

. 144- 148 MHz
• 12channets-e-crystat controlled

• 15watts
• Special modifications for CAP &

MARS available

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

E

F.....
$299

• 143- 149 MHz (synthesized)
. 25 watt (variab le)

• .25 uv receiver
• Provisions for nco-standard offsets

(MARS. CAp, etc.)
• 1 year warranty

Phone 1 (800) 233-0250 (In PA (717) 299-7221) today to place your order or to request
a detailed brochure describing these transceivers and related powersupplies, anten
nas, amplifiers andother accessories.
·Special quantity pricing is available on the MARK 3 and FM-76 transceivers. Get
your group together and call for a quote on your requirements.

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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Our dealers are telling us that "73" outsells
them all ... so call today and join the dealers
who make money with 73 Magazine.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau. our Bulk Sales Manager. Or write
to her at: ~~

~~~~ ~*~ ~.,,~Jb
~, S!.~~ *'~~

'll &,.~~~

~~~'\S

Selling 73 Magazine. the ham radio magazine
that oilers quality and quantity. brings the
ham into your store. Once through the door
you can sell him anything.

313 86

121'_l for I1 8

24 is_ s lor 130

)6"....,llor 145

a 12 1n u,," lor 12 5 .00

0 2 4 i • ....,. lor 138.00

::J 36 b."", 10. 1 53.00o AE 0 Bill me

______ State,__ Zip _

Address _

City

1"Ic .... ....KrIption
Paymenltnek>sed " _

VISA MC

Card 11' _

Inte:rbank "' Exp. date: _

Signature: _

Name

Arise and subscribe 10 80 MICROCOMPUTING. the
newest and fastest growing rnlcrocomputer magazine. This
is full of news about programs. accesscnes and the:ory on
th e: world's large:st selling computer . the TRS·80 · .
Definitely beginner rever and includes lots of program
listings. FInd o ut wha t all t he: fuss is about.

- lor even las rer ordermg service cailloiliree (80()) 258-5473

Canadian, 127. one ye•• only. U.S . lund•. Othe, lorelgn,
'35. _ yur only. U.S. lund•• Plc.J....110.... 6-8 w.,..,k, for
de~¥"fJ· 31386

MICROCOMPUTING. POB 997. Farmingdale NY 11737

Card ll In terbankll _ _ ~

Signature Exp_ date _

Name

Address
City State _ _ Zip

A ret.,"1 su ..ey sho wed lha l 20% 01 the 73 .ubst rilH:r. a llO rea d
Kllot.oud M1CROCO ""P<.lTl Nc; mag..;"e •• . and enjoy II. Th il il the lH:.t .... . y
10 ka.n.nd k.,..,p up .... ith the ••pldly dn.,loping world 01 mk;<OCCImpUtltll.
The,e's nothing 10 lH: .Ir.id of. y.... ju'l h.we to .ead.n lnterUling
mag..ine and you·lIlum. Try a ,ubscriptlon 10 Kilob.Jud MICRCOMPUTINc;
and see lor your,ell.

o Nrw . ubS(fiptibn

o Payment rnclo~d $_~~~==_
o VISA 0 Me
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DOWN CONVERTERS

95

Enterprises, Inc.
10. n ... "S, SU TE . liS 3'161

CAll TOll FREE • .• 800-647·1800

Aluminum cabinet Black and eggshell wlllte
Order from MFJ ilnd fry it - no obligation. II

not delighted. return it Within 30 days tor relund
(less shipping). Q.r]].. year unconditional guarantee

Order today. Gall toll free 800 6471800 Charge
VISA. Me or mall check. money order tor $4995
plus $4.00 Shlpplngfhandhng lor MFJ 311

Don'l wait any longer to enlOY excrtmq ponce
and hi e calls. order now. Call MFJ or see dealer,

Gall 601 3235869 lor lechrtteat IOtormation . or
oerrrepa« status. Also call 601 3235869 outside
conunentar USA and in Mississippi .... 41

MFJ

~ "
_ 11 0 0 1 1. " ~ .I . • 11

• ,,0::..•
Hear exciting polieellirle calls and more on

your? meier rig .

Scanning rigs become pollee/lire scanner.
This ingenious MFJ VHF Cooverler tens your

synthesized Of VFQ 144148 MHI f M rig into a
hoi police/hre receiver (1 ~4 158 MHI ) wIth duecl
frequency leadool on your rig

Enjoy all benefits 01 you. fig such as SQuelch,
excellent sensitivity . selecti vity, stability. hmrling,
AM rejecnon. For handheld ~ , too

T_ I) MOSFETS (Iuntll RF amp. mile' l. bipolar
crystal oscilla tor gives excellent pedormerce.

Bypass/aft switch allows lransmltling, Won',
burn out il you uansmu (up to 2~ watts) wi th
converter on, Low nsernon SWR.

"On" LED. SO-239 C03 ~ connectors. 9 to 18
VOC. Mobile mounting tnckets_ 3x4~ 1 ocres

NEW MFJ Vt-iF Converter lets you

HEAR POLICE/FIRE CALLS
.'

and more on 2 meter rigs. Receive 154·158 MHz. Direct
freq. readout on synthesized. VFO 144·148 MHz FM rig.
Covers near1y all FCC allocated policelfire VHF-hi frequencies.

Direct treq. readout on
synthesized and VFO ,igs.

Scanning rigs become
policeltire s c anner.

II Slotted

Array
II Antennas

"

With Down
Converter
Enclosure

- '35. 00

----

MICROWAVE
Down Converters

P. B. RADIO SERVICE
1950 E PARK ROW

ARLINGTON. TEXAS76010

18171460·7071 ~ "'.

K"
Pre-Assembled
Variable Power Supplies

Also Available: MiCrowave
tors ooces copcaps etc

HAM-KEY"
RADIO TELEGRAPH SENDING DEVICES

Add $ 2.00 Shipp ing
& Ha ndling.

Model HK·3M ~

Now$15 9 5

• Del uxe stra igh t key
• A nt i·t ip bracket. C an 't tip • Navy type knob
• Heavy base. No need to attach t o desk • S m o oth ac t ion

Model AT·B arm-tip bracke t o nly. to convert an y H K·3 to HK-3 M.
$ 1 .50 Postpaid

CC·3P sh ie td ed ca b le & p lug for H K-3 M $1 .5 0
Add s .50 Sh ipping & Ha nd ling.

MOdel~ NOW$249 5

Add $2.00 Sh ipp ing
Be Handling.

• Dual lever sq ueeze pad dle
• For use w it h e ll electronic key,"
• Heavy bilS11l with non·slip rubber feet
• Paddles reversible 'or wide or c lose

finger $pacing

Model H K·2 , same as H K·1 bu t less base fo r incorpora tion in yo ur
own kever. $ 16.95
Add $ 1.00 Sh ipp ing & Ha nd ling

CC-1 P sh ie lded cable & plug fOr H K-l $2 .00
Add S .50 S h ipp ing & Ha nd ling.

Mode1HK·4 ~

Now $379 5

Add $2.00 Sh ipping
Be Hand ling.

• Combina t Ion H K·' Be HK ·3 00 Silme base
• S t ra igh t key m ay be used co nvent io nally or as a swit ch to trigger

a m emo ry .

CC-1/3P Shie lded cable w ith p lug s lor H K-4 $ 3 .50
Ad d $ 1.00 Sh iPP Ing & Hand ling

Model HK-5A Electron ic Kever

Add $2.00 Shipping
& Ha nd ling.

• USIH Curtis 8 044 keyer chip
• Iambic c ircui t for squeeze key ing • Grid block o r di rect keying
• Self c om p le t ing dots & dashes • S peed , vo lu me, tone & weight
• Dot & d ash memory con tro ls on fr on t panel
• Built·in side tone • Use with HK·1 or HK-4
• Battery operated with provisions f or ex terna l power
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James C Nordgren
275 W. 15th Street
Ho lland MI 49421

Half a Loaf
- charger for 6-volt batteries

print NE Waddress ncre:

MOVING?
lei us know 8 weeks in ad vance so thai you won't
miss a sinj;l.le issue of 73 MaRcll'i ne .
Attach old label where indicated and print new ad
dress in space p rovided . Also include you r moli li n~

label whenever you wrile conce rning your subscr ip
tion . It helps us serve you promptl y. Write 10 :

rc POSITIvE
n · "'UlOf
BUHU ' .0

TO NEGATIvE
TU .. 'Ul Of
Bo, .. BATTER' n

TO 1'OS"'vE
fU""'A~ Of
BATTUT O~E

..
",.

,,

\-----8

trick le -charging and pro
vides a visual ind icat ion
tha t trickl e-charging is oc
c urring. The timer termin als
short out the lam p for fast
cha rging.

Pa r t s layout is n o t
critical, except that R1 and
R2 should have adeq uate
roo m to dissipate their heat
when fa st-charg ing is used.

The batteries may be left
on trick le -cha rge inde fi
nitel y. The timer se tti ng
shou ld be red uced to abou t
4 hours when cha rging only
o ne batte ry . Note tha t
when the timer is timed ou t.
the batteries a re automati
ca lly placed on tr ickl e
cha rge . A single battery
al so ca n be le ft o n trickle
cha rge indef inite ly.•

"'.400.

Fig. 1.

""" ...

CO ~ .. ECTIO N fOR nO VAe

", v OC ~ ".
"'.. nz
", ~ .oo. ..

!". .-.. .,."
re

"...
,

se ries to power a small
t ra nsceiver.

Co ns id e r the b atte ry
charger ci rc uit shown in Fig.
1. Two outputs are provid
ed to charge two e-vott.
5-Ah batteries at a t ime.
One of these outputs can
be le ft disconnec ted if on ly
one batte ry needs to be
cha rged The two 12-vo lt
t ransformers ste p down the
li ne voltage to the proper
battery cha rging voltage.
Note the alternate primary
co nnec t io n for nO-volt
ope ra tion. Diodes D1 and
D2 cha nge the ac to de for
ba ttery cha rging. Resistors
R1 a nd R2 limit c urrent for
proper fa st-cha rging . Lamp
L1 se rves a du al funct ion: It
lim its the c urre nt when

o Bill me tater

o Payment enclosed

could be used on Field Days
o r for other remote applica
tions. The sealed batteries
do not have the explosive
gas probl ems associated
with o rdi nary lead-ac id car
batteries and, hence, can be
used safe ly indoors. 1 use
two b-volt. 5-Ah batteries in

Subscription Depart ment
P.O. Box 931

Farmingdale NY 11737
19magazine

I
I
I
I
I
I
I
1
I
I
I
I
I
I

I Address I
I Cit y State Zip :.JI

301855\......_-------------

Ifyou have no (abel handy, pr int OLD address here.

l ijI':! Name Cal l _

I ~ Address _-I ttCity State Zip _

I '"
II Name Call _

I
I 0 Address cha nge only

o Extend subscript ion
I 0 Enter new subscrip tio n
I 0 1 vear 525.00

I

G a tes S-volt. sealed re
chargeab le batteri es

are avai lab le through hard
ware stores and o the r sup
pliers. One of these bat
te ries has a 5 Am pere-hour
(Ah) capacity. These can
furnis h standby power for
sm a ll tr an sce iver s and
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• Copy RTTY, ASCII •
• and Morse •
: from the palm :
• of your hand. •
• •• •
• Co- •

• •• •• •• •• •• •• •I Have you waited to get into I
•

code reading until you found •
out what th is lat est fad was

I about? You can stop waiting, I
•

because it'S no longer a fad . •
Amateurs everywhere

I are t ossing the gigant ic I
•

clanking monsters of vester- •
year that once performed

I t he j o b o f r e adin g I
•

racroteiervoe. They are trad- •
Ing them in for stat e-of-me-

I art code-reading devices I
t hat are Incredibly small ,

I noiseless jf desired and In- I
•

f initely more versat ile than •
their antique predecessors.

I Kantronlc5, the leader in I
COde-reading development,

I has just introduced the latest I
I and mosr-ao vancco break- I

t hrough in the copying of
I Morse COde, raoroteretvoe I
I and ASCII computer tanqu- I

age.
I The Kantronics Mini - I

Reader reads all three types •
I of code, arsptavs code speed ,
I keeps a 24-hour Clock, acts as I
•

a ractotetetvpe cemoc uratcr •
and reads all of its decoded

I informat ion out on a t raver- I
•

ing display of 10 easy-to-read •
characters. It is so compact

•
that it f its in a hand-held, •
calculato r-size enclosure.

I At $314.95, the Mlnl-Read- I
er out perfo rms anything •

I within anot her S400 of its
I price range. I
•

Call or visit your Aut ncrtz- •
eo Kantrontcs Dealer now t o

I f ind out what the latest in I
•

tech no logy has d one t o •
code-reading.

• •
: 1141 Kantronics :

(9131642-7745
• 1202 E. zsrc Street •
• lawrence. Kansas 66044 •L .I"'" -=, .

· A ho,j,omml n+,"" Tond, (or

• Sena l ports use USARTs
• Auto ma tic ( W i lD
• Program sta tus

continuously displayed

• Inslontly change;
progra m sta tus
Baud rates
AS( II Baudot modes

• Frrmsrmtter under
program control

• Self tra ck lOg ( W speed
• LlIST & lPRIN T usa b le

on any ser ial punter

• All software e a sil y
tran sfe rred to d isk

• Requit es LEVEL II 16K RAM
Mod el I or Mode l Ill,
e xtern a l te rmina l unit

• Includes pc board , cob. ne t,
softwore & manua l

• Uncondit ionally g uaranteed
for 30 days

• l imited ports & lo bar
warranty for 90 days

• ASSEMBLED & TE STED $3 00
w o,tung'O<l ' ....'d<.-n '~ odd 5 J'- ",I,,, '0 '

II " I• • • • •

(R.~t o rIO t ' .c l uded)

BEAT YOUR BATTERIES!
onU,T£ rou~ SY"THESllED NT , .....ny U-JOy D.C.
~oun:t- ""to. Teud. light AI ~c~. tt (12 o~ 28y
~~t..l. _ _ ~ s.,ppl y!
Sl[IlIJtT'~ _ IlATIERY_8£ATU p",yi~~ t M P","~

REGll.AT£D ...IU~ 'o~ rour ~i g . 114 pl ....ty of
cwr ......t 'o~ COIlT lMAIUS rulL POWE R TIWlS'lIT! All
day t~..el ••11 e__ j "'l~lii"1iet ..lth 1il~
TO RE _CHol.Il6E !

" IIOT • bitU r:t d ....~ but • rUlL POWfR S(JJllC[ ..lt n
F w~ed Cin:wi t t o prot", t jIOIIF'TTvr--

' !IIJGl;ED ALlJllJU1 CASE (e,'"", t ICCII .... It Is bun t
Into lC-P i cu e fo~ ~1ttlt Oft/~lldt off _ e
~ ull' 1 1 '~'IH/O' !)

• fOOR " ICiod, RlMAI " I" PL"':; ( (u ceo t IC~l. SIOIP ly
unolwV foe l"sTAHl PORTAB lllTY!

. DESIGNED by an eng' n....r f l"Olll NASA'~ Jet Propuhlon
L. boro t oey .. ah componenU ~Hed 50'1; beyond
requ I""""n t ~ !

' PRE-WIRED JAC K (• .rept ICCfl ) and d. t. U"<l In, t ol 
l H l on l M t ruc t i on, , wopl led !

' 5 FT. powee cord. VH CM! ~d ~ ~ u pp 1t ed to "",unt
.n)'Where ! 1 FUll fE AI! ~RRAlln !

• PA ICt, All ,"od th· HS.DO POH P.id . Ca.
Res • • dd S1. 50 To.. C.O .ll.'~- Yow P' I
Po H'9' .nd C.O.D. ffes.

. " OW AV AI LABLE f o r T£ "PO 5-1. 5 -2 . 5 -5 .
KENw OOD l R_2iOO ( Ret.ln~ " ewo.y l ) •• nd
teo» 1C_2AIT!

. OIlON[ : 1-213 -357-1B15 Collec t f or C.0 ..I1-,- _
SIDMT am; P.O. !bx 133') IRlII-..E, CA. 9lJ'1>

..•

/

--,,---4
•

ROM-116

• W ord-w ra pp ing
• Twa sene ! ports

45.4 5 10 9600 Baud

FEATURING:

• ASClI~BAUDOT~CW

• SPllT~ SCR E EN VIDEO
• REAL TIME CLOC K

PLUS:

RTTY l ew Operating SY$tem

~ CROWn
£IlicroProducfs

1
(

POBox 892
Mary$ville, WO$hington 98270

1206J 659·4279

RTTY lew FOR THE TRS-80*

TENNA-TAPE

$34.95

Sen(! SI)ENCE R I)RODUCTS
c heck O'
money order 18 Re yno ld s Avenue
f or SJ4 . 9 ~ &
$2.!>OI)ost;lge. Cortl and NY 1304 5
& n" n dl lng to: •

This is the best port able ant enn a
we'Vf! seen an y w here. and chec k t he low
once!

Fast and easy ad justment fo r an y per
non 0 1 10 ·1 5 ·20-40 meter bands . Made
fru'" tw a 50 ft . SI l:'e1 tape meesores
coated w. t h myla r. it can be used in
d oors or outdoors as a d ipole , in verted
V. 0' stoce- antenna. Perfect for travel.
in g. cam ping, 0. a nvwhe re l

Chart included 5howlO9 e xac t ta pe
measuremen t fo r each band . Tapes
crank In to com pact. h igh «ncect . h ousing
fo r conven ient and light weight storage.

Not a k it , read y fo r use w it h end insu
lators & center fitt ing for 52 ohm feed 
l ine w i th P L 259. Mo ney ·bac k guaran tee.
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Don Stau ffer W B0YTH
2071 Shoreham
Florissant MQ 6JQJJ

The Great Aluminum Cover-Up
- how to paint the stuff

Editors' Note. Verious potentially dangerous chemicals are used In cleaning and preparing aluminum IOfpa inting . Along with the author's
suggestions, remember to provide proper vent il ation 01 your wor'll: area snd that many chemicals can dsmsg. sk in and eyes. Also, acetone
and lacquer thinner ara h""hly Ilsmmable. ,.,., trichloroethylene may be more difficult to obtain In hobbyist quantities but Is one 01 the non
liammable "ssl.ty solv.nte." Above all, II you are not sure 01 a chemical'. ri.ks, ...ume the worst. Either lind out how to use them ..,ely or
don' t use theml

l e t's face it, a luminum is
ha rd to pa int. Some

times we'd rather switch
than figh t.

Wood cabinets a re grea t
if you want t he antique
look, but it doesn't fit in
well with the rest of your
m oder n gea r- and the
shie ld ing properties are not
the best. Steel takes paint
easily, but the material is
hard to work with. Drilling
is ok ay, bu t the stuff sure
du ll s a nibbling tool fa st.
Also, bending a fa ir-sized
piece is more th an my sma ll
brake can hack , Sheet stee l
is not t he most readi ly ava il
able material fo r the home
hobbyist, anyway. Alumi
num is the ideal materi a l to
work with, if only it could
be finished easier.

There is, of course, the
trend toward plastic cover
ing materials. Although dry
transfers wi ll adhere rea
sonably well to plastics, de
cals can be a problem . Also,
the available textures and
colors may not suit your
needs.

There is the o ld standby
of etching in a lye bath, but
I get tired of all the satin
aluminum panels sta ri ng
me in the face, and some
t imes gray stains which a re
not removable appea r dur
ing the process. A good
etch invo lves many of the
same steps I'm going to
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cover below, so why not
paint? The fact is, it is possi
ble to paint alum inum reli
ably.

I began to understand
the sec rets of pa inting a lu
minum when I sta rted con
struction of a home-bu ilt
airpl ane. Ai rcraft people
worship a luminum for its
st ruc tu ra l p rope rties, so
they had to learn to put on
fini shes t hat wou ld no t
come right off. The primary
sec re t of this process is that
cleanli ness is next to godli
ness ! Yo u will not get pa int
to st ick to a luminum if a ny
grease o r oil is left on the
surface.

There a re two types of
clean ing agents usefu l fo r
cleaning alum inum. One is
a solvent cleaner, suc h as
acetone or t richloroethyl
ene. The other is a deter
gent cleaner. Although the
la tte r is generally a more
powerfu l degreasmg agent,
it does react with aluminum
and it has other problems.
The more powerful deter
ge nts a re qu ite caustic and
combine chemic a lly with
a luminum. Th is is not a l
ways bad, but you may not
wa nt t hat a ct ion. Also,
whereas solvents will evap
o rate completely from a
su rface, the detergent may
leave a soapy residue. (You
may clean off this residue
with a solvent.)

As a genera l rule, keep
the a lu m inum panel or
piece reasonab ly clean as
you work with it. Of course,
fingerprints a re inevita ble,
but don't plop the piece in a
grease smudge when you
set it down, and never leave
a piece of a luminum sitti ng
on a concrete floor because
conc rete and aluminum re
act strongly.

When a ll the d ri lling, cut
ting, and filing a re done,
you are ready for fin ishing.
Clean the part in a mild de
te rgent. Rinse thorough ly
with plenty of water. Wa it
-don't pic k up that piece!
Even if you th ink yo ur
hands a re clean , oil will ap
pear o n yo ur skin very
rapid ly. From this po int un
til the piece is primed, it
must not be handled with
b are fi nge rs . Al though
paper towe ls can be used if
you a re careful. I recom
mend wearing plastic or
rubber gloves .

The next step is ca lled
chemica l conve rsion. The
idea is to replace the sur
face layer of a lumi num
with some chemica l to
wh ich the pa in will ad here
better. Although the re are
special mixtures sold fo r
this pur pose , they are not
usually easy to come by.
The easiest and cheapest
way I have found is to use a

product ca lled Aluminum
Jelly (although Naval Jelly
also will work). This stuff is
found in most hardware
stores.

Brush the goop on, let it
sit fo r a few minutes, and
then rinse it off, using lots
of water. Yo u won' t not ice
any change of appearance
at this point. Next is a two
st e p c le a n ing p ro c e ss .
Aga in use the mild dete r
gent, fol lowed again by a
tho rough rinse. Now, c lean
it with a solvent cleane r,
such as lacquer thinne r o r
t ric hlo roethylene. Unfo r
tunately, th is immediate ly
ra ises a problem. These sol
vents will probably dissolve
your gloves! For this step
you mu st use you r ba re
hand s, handl ing the a lumi
num pa rt with a paper tow
el. Now we are ready to
paint.

Aluminum mu st be
pr imed with a zinc chro
mate primer. Don' t settle
for anyth ing e lse. There a re
two kinds of z inc chromate
primer. O ne is yellow, the
othe r is green. The green
stuff is recommended for
aluminum , bu t unf or t u
nately it is hard to get. The
yellow kind is found in most
hardware and pa int stores,
and will work, a lthough it
should be you r second
choice. Try to find the green
primer at ai rcraft supply



stores. It is avai lab le in
spray cans.

Applying the primer cal ls
fo r a good spray ing tech
nique . The primer dries
pretty fast, so you can give
the piece a qu ick, light
coat, wa it o ne or two
minutes, and then give it a
heavy coat. This helps to
prevent runs. If after the
piece dries you have any
runs, "o range peel." or dust
in the finis h, sand carefully
with number 600 sandpa
per. If you have to sand, reo
member to wear gloves,
and do a follow-up by
cleaning with isopropyl al
cohol. This solvent will reo
move a reaso nable amount
of crud, while not dissolv
ing the primer.

Now you are ready for
painting. If spraying, I rec
ommend that you buy the
type sold fo r painting plas
tic model airplanes . There
is a tremendous selection
of colors avai lable, both
matte and glossy. More im
porta nt, however, is the
sp ray head . These sp ray

cans have heads with tiny
ho les wh ich give an ex
tremely fi ne sp ray, produc
ing a very smooth fi nish.
Afte r spray ing, a llow at
least twenty-four hours for
drying, especially if you are
dealing with more tha n one
color.

Next, le tte r the panels
with dry transfers or decals.
Whichever you use, they
should be protected by a
clear finish. So, again from
the model paint counter,
use either a clear matte or
clear gloss spray. Be careful
when spraying a clear fin-
ish, because it is very easy
to put it on too thick. Use
very thin coats, especially
on the matte. The matte
will dry in a few hours. The
gloss should be put on until
it first begins to look shiny,
and then it shou ld not be
ha nd led for twenty-four
hours .

There, that wasn't ha rd,
was it? It was? Yes, but
aren't the resu lts wo rth
it? •

•
FOX-TANGO CORP.

BOl l S944 S . West Pa lm Beach. F L 33406

T VIiIa/MC _loomed. Mona., bM:k ., not ....fted.

CW IH" SSI-AM ,IIHzl

-fT· 11I1F1I'1l·III

- fT·)l I/FT·1..,.1I

-fT"'I/I'I10/11'I'

VH'SU OWf*1I- lDIn FT Club $l .U$1$8 Canada $12 WOfldwide

-DIODE SWrTCHING BOARDS available to permit 1, 2 or more MMS
than those tor whiCh manufacturM provides room. SPECIFY make and
model $Ingle-Mer type: $12 Alnnail postpaid

[lual·filter type: $21 Airmail postpaid

f ....OCl.I '~1_."4 (Wr1 li.<) {FORE IGN AOO S31l8f fillet)=....1 BROCHURE ON REOUEST [ I'~J
~ Dull. Inq'u"'" Welcomed ....323 _

CALL
NOW

OPEN 10-5 M-F &
10-4 Sat

MC & VISA Welcome

IN STOCK - CALL FOR YOUR PRICE
TOLL FREE!! !

We have the lowest prices , fast delivery ,
free shipping most items, & TOLL FREE
Orderl ine.

11.::.r TEN-TEe.e. DELTA and OMNI-C

800-545-7814
CK-1MM-1

-.ma:~
- ..,... -.- lIf""'.t'-IJ!..--•• •••••• ' J]aa.. -_

•• aa

MorseMatic'" Contest Kayer

BrIngs you the
Breakthroughl

All AEA in stock for quick delivery
Call lor quote on Morsematic, Contest
Keyer, Keyers & Trainers. Special Pack
age Deals available with Bencher Paddles

CALL NOW!! ! TOLL FREE! !!

CALL
TOLL
FREE

Also Stock ing: AZDEN-ICOM·BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANT! & MORE

Pecos Valley Amaleu/, Radio Supply
112 W. First St., Roswell , NM 88201 • (505) 623-7388 in New Mexico, Even ings, & Sundays
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Stirling M. a/berg WISNN
19 Loretta Road
Waltham MA 02154

Home-Brew X-Band Wavemeter
- indispensable test gear for microwave mavens

T he need to know the op
erating frequency of an

amateur signal in t he
x-band assignment can be
met with an ad justable cav
ity waverneter and a detec
to r. The cavity can be ad
justed so that it accepts a
small amount of power
from the tra nsmitte r, and
the detector, which is cou
pled loosely to the cavity,
"sees" this e ne rgy and con
verts it to a small cu rrent
that will operate a micro
ammeter, which serves as a
resona nce indicator.

The wave mete r mus t

IlllJnd cavlty
Vtve Meter

Photo A. Cavity wavemeter
for X-band.
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have some sort of dial
which can be ca librated in
freq uency. The accuracy of
this ca libratio n will depend ,
upon many factors, such as
the tempe ra ture stab il ity of
the cav ity, the resettab ility
of the adjusting system, and
the exact ness of the ca libra
tion re fere nce . There a re
others, but these are t he
three which will concern us
while constructi ng a su it
a ble unit . The othe r prob
lems wi ll become evide nt
as we move a long.

A cav ity wavernete r is a
p arall el resonan t circu it
(see Fig. 1). You have used
these devices as tra ps in the
output of you r tra nsmitters
on the lower frequencies
a nd in many other ci rcuits
of your equipment. The op
e ration of a m icrowave unit
isn't different from those.
The Q of the circuit in

Fig. 1. Parallel resonan t
equivalent circuit of wave
meter.

which it is used and the Q of
the wavemeter itself make
the difference for a ca li
brated frequency re fe r
ence. A microwave cav ity
such as the device we a re
about to construct can
have a wo rking Q of nea rly
3000. The worki ng Q will
depend upo n the loading of
the cavity a nd several othe r
facto rs.

An important lim itatio n
to recognize is that the
device we are maki ng will
put you within the band
limits, but it is not an abso
lu te freque ncy meter .

A cavity wavemeter c ir
cu it diagra m might look
like the ci rcuit shown in Fig .
2. A diffe rence in the c ircuit
when using waveguide for
the transmiss ion line will
be, fo r examp le, that the
cou pling loo p in Fig. 1 IS a

CAV ITY

wAv EGuiDE

Fig. 2. Cavity wavemeter cir
cuit diagram.

one-turn li nk to the tank
co il. In the microwave con
figurat ion we will use, thi s is
simply a sma ll hole in the
I -plane wa ll of the wave
guide. The diameter of the
hole determines how much
coupling there is to the tank
circuit, whic h, in our case, is
the cavity. The diameter of
the hole contro ls coupling
and many other factors . It
must be placed ca refully so
that the match to the trans
mission line will not be up
se t.

Now, let us examine the
construction of a cavity
wavemeter for X-band. (See
Fig. 3.) The cavity we will
co nstruct is, in microwave
parlance , a right c ircula r
cyl inder cavity operat ing in
the TE oll mode. It is mount
ed on the E-p lane of an
x-band waveguide. off cen
ter so that the center of the
cavity will sit directly cen
te red over a hole in the
waveguide . This hole is
ca lled a n iri s hole. The re
mainder of the cavity bot
tom, which hangs over the
wavegu ide, is covered with
a brass half -circle so ldered
in place. This is shown in
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Fig. 3. Cons truction derails for cavity wavemeter.

the photos and drawings ac
companying this article.

Tuning of the cavity is ac
complished by va rying its
length . This is done by mov
ing a circula r plate lo ngi
tudinally within the cavity
cylinder. A lead screw fas
tened to the circular plate
serves as the device to
move it into the cavity. The
lead screw must have very
fine threads, and the bush
ing which guides it also
must have th reads that fit
we ll. A set of three cuts
equally spaced around the
diameter of the bushing will
serve as a collet-threaded
bushing when fitted with a
sma ll compress ion nut and
lock . This pa rticu lar par t of
the const ruction should be
given great care since it di
rectly affects the resettebil
ity of the wavemeter. In a
commercial unit, a mic rom
eter ba rre l often is used to
control the circu lar plate
motion, giving a high order
of accuracy.

In the design shown, a
ba rrel simila r to a rnicrorn
ater was used. It is larger,
rowever. allowing the cali
orat io n to be inscribed

more easily-and for me to
read without my glasses .

The disk is constructed
from a piece of flat brass at
least 1f1 6" thick . Dimen
sio ns of the disk shown in
the drawings sho uld be fol
lowed ca refully. As you will
note, the d imensions al low
only .Oj-inch spac ing be
tween the wa ll and the disk
edge. This means that the
drive mechanism must also
be placed in the center of
the drive ho lder. In each
case, it is best to have your
fr iend ly machinist fabricate
these pieces on a lathe. This
means that the top cover,
the disk , and disk holder all
must be centered exactly or
the d isk will rub on t he cav
ity wa ll s.

The disk must have so me
absorbing material added
to the back of it. This is nec
essa ry because the back of
the cav ity-that is behind
t he di sk - o the rwise can
suppo rt resonances which
wI! be coupled weakly from
the wavegu ide and will pro
du ce unwanted responses
whic h can mislead the user.
The absorbers may be con
structed from a disk made

of a piece of attenuator
card. If you have access to
powdered iron materia l,
pape r ca n be shaped
around the per iphery of the
disk to ma ke a fo rm. Mix
the powdered iron part icles
with some coil dope and
pour in enough to make a
level surface about 1/16"
thic k. Be sure that the sur
face is held level while the
mix is hardening. (Po w
dered iron can be obtained
from cup core man ufactur
ers o r, if you a re rea ll y am
bitio us, you can ma ke your
own simply by crushing a
cup core with a steel roller.
Make sure that the pa rticles
are very smal l.) Afte r the
mix has hardened, be sure
to remove a ll of the paper
and glue from the edge of
the disk .

Next. const ruct the wave~
guide sectio n by mount ing
the two flanges, one on
either end of the guide . This
is done by cutti ng the wave
guide ends sq ua re and then
removing all bu rrs from
them wi t h a smooth fil e.
Each end will have a flange
so ldered in place. This is
done simply by slid ing the

flanges on each end of the
guide, after first appl ying a
small amount of soldering
paste (flux) to each end.
Now heat the entire assem
bly until the flux runs and
turns the co pper waveguid e
a deeper co lo r. Apply just
e no ugh so lder so that it wi ll
run around the joint. When
this operation is completed,
lap the ends of the flanges
against a piece o f very fine
emery paper. Now inspect
the joint to be sure that
there are no gaps in the
so lder aro und the face of
the joint.

Next , measure the dis
tance between the rear
butts of the flange, and in
the center of thi s distance,
using a sq ua re, draw a line
across the E-plane of the
wavegu ide.

On one side of the gu ide
lying on this line, place a
centerpunch mark at the
distance from the ou tside
wall shown in the mechani
ca l assembly drawing, Fig.
3. Now drill the ho le also
de scribed in this detail ,
Deburr th is ho le inside and
out of the guide so that it is
smoo t h. This is the iris
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Fig. 4. Test setup for calibration, as described in the text.

Photo B. Wavemeter parts and bottom view of the cavity,
showing how it is offset from the waveguide,

pas te or acid will degrade
the future performance of
the inst rument when it
causes corrosion .

The most important parts
of the assemb ly a re at
tem pted next. These parts
are shown in the mec hani
cal drawings as parts A
through 0 and shou ld be
assembled in this o rde r. (Be
fore assemb ly, if you desire
to silver-p late a ll parts of
the cavity and waveguide,
some improveme nt of the
cavity Q will result and the
performance of the wave
meter will be better. Silver
plating ca n be dispensed
with, however. since the
unit will perform ve ry well
without it)

Now the tuning disk and
lead screw can be assem
bled into the bea ring and
col let assemb ly. To do this,
place a lock nut of the com
pression type (as found on
most scre wd rive r-adj us t
locking pots) on the col
let- see A in Fig . 3. The
locking nut is a device
which has inside tapered
threads, 318-24. and is about
1/4-inch thick . It will com
press the colle t against the
lead screw threads causing
it to move tigh tly in the col
le t bear ing. Pu t the nut o n
so t ha t it is loose.

Now, fro m the oppos ite
side of the bearing plate (A).
insert the threaded end of
the brass 1/4-inch rod and
screw it up through the col
let until about an inch of it
is exposed. This item is
labeled B in Fig 3. Now in
sta ll piece C, the tuning
disk, on the end of the
brass-th readed rod Ge ntly
heat this piece a nd solder it
to the threaded rod. taking
ca re no t to get so lder in the
fi ne th reads . When the
piece is cooled, wash off all
sol der paste . Now, on the
back of the tuning plate,
add the powdered iron as
described earlier.

When the three pieces
have been assembled, in
sert the tuning plate into
the cavity and al ign the top
p la te so t hat the th ree

mounted to the waveguide
section by aligning t he
sc ribe ma rks on the cavity
outside walls with the
SCribe line made on the
face of the waveguide . The
hal f circle of brass will butt
aga inst one side wal l of the
w a ve g u id e p roviding a
so lde r surface . Using a
C-clamp and a sma ll, fla t
piece of wood, clamp the
cavity in place, p lacing the
wood under the clamp so
that it does not mar the top
of the cavity. Adjust the
cavity so that it aligns with
the marks on its walls and
the waveguide . Make sure
that the half-circle butts
tight ly against the side wall
of the waveguide. Now ap
ply soldering paste to the
botto m of the cavity a nd to
the wavegu id e su rfaces
t ha t make contact witp the
cavity pa rts . Hea t and sol
de r, u sing just enough
solder so that it will " run"
when the assembly is hot
enough. let the assembly
cool thoroughly before
removing the clamp.

When the soldering is
completed, the waveguide
section should have the
cav ity mounted off-center
on the guide with th e iris
hole off-cente r with the di 
ameter of the cavity (see
Fig. 3 details). The cavity
should be in line wit h the
sc ribe ma rks prev ious ly
described as the alignment
lines. If this is not the case,
but the alignment marks
are only a very few
thousands of an inch off, do
not rewor k to improve the
a lignme nt; this sma ll dev ia
tion wil l no t degrade the
ope ra tion of the waveme te r
too badly. Inspect the in
side of the cav ity where it
mates with the waveguide
a nd be su re that solder has
completed the " r u n"
around the entire cavity
surface that is in contact
with the waveguide.

When all soldering is
complete on the waveguide
and cavity body , wash off
al l solderi ng paste with very
ho t wate r. Any traces of the

polished clean with Dutch
Cleanser or a simila r pot
sco uring compound, partic
ularly on the inside of the
cylinder. On one e nd of the
cy linder, using a mac hin ist's
sq ua re a nd try, set the cen
ter so that a pa ir of mark s
can be scribed across the
open face of the cylinde r
and on the end of its side
walls

Using flux here, too ,
so lde r the half-circle of
brass in place so that it lies .
on the two scribe marks just
made to the bottom edges
of the cylinder. Now the
bottom of the cavity wi ll be
half closed. Use ac id-base
so lderi ng fl u x fo r t h is
operat ion.

The cavity may now be

coupling hole, and it should
be perfectly round with no
burrs or raised pieces stick
ing down into the wave
guide. The deburring job is
easy on the top of the gu ide
and can be done with an
other drill bit he ld by ha nd
and turned to lift off the
burr. The inside of the
waveguide may be done
with a very small bladed
knife such as an x-acroe
scalpel. This can also be
done from the top of the
waveguide by inserting the
point into the hole against
the bu rr.

Clean a piece of copper
pipe (shown in the assembly
d rawing) as the cavity cvl
inde r. It shou ld be free fro m
all burrs on each e nd and
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W9LYH is looking to buy a small electronics business
based in the southeastern United States.

you r power-output ind ica
tor, read off your frequen
cy, and then detune the
wavemeter . You ma y leave
it in the line si nce it will
cause very litt le loss to you r
ou t put .

Materi als for this device
were obtained from Lee
troni c Resea rch Labs, lnc.,
At lantic and Ferry Ave. ,
Camde n, New Jersey . All of
the material s for waveguide
components are listed in
t he ir cata log. There are
numerous other sources of
ma terial for this band a nd
others, but this cata log
should be in the hands of al l
microwave enthusiasts.

All le tters with questions
regard ing thi s and othe r ar
ticles I have written will be
answered if the writer in
cludes a n SAS E. Al l tele
phone ca ll s a lso will be a n
swe red , but please rem em
ber what your time zone is
so that I don't get your cal l
in the ea rl y hours of the
morning.•

side. If you decide to make
the calibratio n steps at a
finer set of divisions after
you ha ve done a coarse cal
ibrat ion, do not remove the
coarse steps; they can be
your check points to chec k
out how we ll the device re
se ts.

The d raw ings showing
the mechanical construc
tion of the wavemeter are
sup p leme nted by photo
graphs so that you can veri
fy how the asse mbly goes
together. It is not difficu lt,
and most amateurs who
have had experience with
hand tools should be able
to complete the unit sa t is
factoril y. It is hoped that
the mete r wil l be helpfu l to
those ama teurs who want
to know t hat they are within
the x-band confi nes.

To use t he wave meter in
your ri g, simply pla ce it in
the wa veguid e c ircuit ,'
which is the o utput toward
the ante nna, the n tune it
until you get a reaction in

Computer
or

Electronics

Be sure to co ntact me with your lead:
Ste w Siebens
1401 North Western Avenue
Lake Forest, Ill inois 60045
Telephone (312) 295-2010

BUSINESS
INVESTMENT

The business should be:
• Wel l.managed
• Prof itable
• Have sa les between

$500,000 a nd $5,000,000
• And have growth potential

c1uded . The source ca n be
you r uncal ibrated X-band
transmitter, a signal genera
to r, or simply a klystron and
power supply. A ca librated
wavemeter a nd an attenua
tor end ing in a crysta l de
tector mounted in a wave
gu ide adapter make up the
wavegu ide components re
quired fo r ca librat ion. A
meter to registe r the crysta l
current will se rve as the re
action indi cator. Fig . 4
shows how to connect these
devices for ca librati on.

Let's assume you are us
ing a klystron and power
supply to do the job, Be
sure that t he klystron is os
cil lating in a mode that will
not stop or "sq ueg" d uring
the operation. Once it is os
cillating, adj ust the attenu
ator to prov ide a three
quarter sca le reading on the
cu rrent meter, Set the kly
stron so that it is in the
range of 9.8 GHz to 12 GHz
by adj usting its frequency
control. Now adjust the cal
ibra ted wavemeter (which
we will ca ll the reference
wavemeter from now on)
until you see a pronounced
dip in the output-current in
dicating me ter. By ad just
ing the frequency co nt rol
on the klystron and the ref
e re nce wavemeter, you
should be able to set up the
sta rt ing c alibration fre
quency of 9.8 GHz. When
you have th is frequency
and you are su re of it, de
tune the referen ce wave
meter. Now tune the device
you have just constructed
unti l you get a similar reac
t ion on the output-current
mete r, The dial ba rrel will
be q uite near the top of the
wave meter ca v ity. Now
simply make a pencil or pen
mark on the ca libration dia l
paper, using the moving
barre l edge as a guide for
your pencil.

Co nt inue the calibration
process, sett ing the fre
quency ch anges in 50-MHz
steps, for a star t. Put the
coarse calibrations on one
side of the ca libratio n line
and fine steps on the other

screw holes in the cavity
wa ll top mate with the
three threaded ho les for the
three 4-40 flat-head screws,
whic h can be found on the
side of the top plate (Al.
Press the top plate down
firm ly into the cavity and
install the screws to hold
t he plate firm .

Now screw in the tuning
plate by ad justing the
th readed rod; see that it
moves in and out of the
cavity eas ily, and adjust the
collet loc k nut so that the
rod moves firmly but not
ha rd. Now put a dab of
Supe r Glue" on the lock
nut, tak ing care not to get it
in the cracks of the co llet
and o n t he lead sc rew
threads . Thi s will lock the
colle t lock nut in pl ace .

Now the last piece, D,
can be assembled. Simply
glue the pla stic disk to the
top of the 1-1 /2-inch diame
ter tube. This tube can be
made from any avai lab le
plastic or meta l material. It
fastens to the extended end
of the th readed brass rod
with two 1/2-36 nuts . Place
one nut on the end of the
rod a nd e ngage enough
threads to al low about 1/4"
to protrude through t he as
se mbled d ial ba rre l (D ).
Then place another nut
with the same threads on
the rod and tighten unt il it is
fi rm and the tube will not
rotate. Now you have a
micrometer barrel dial and
a compl eted a ssembly .
When rotated, it actuates
the threaded lead screw
and serves as a dial. It
should move free ly without
to uching t he outside wa ll s
of the cavity. Cover the ou t
side of th is tube with a
piece of paper. Al so cover
the cavity outs ide wal l with
white paper so t hat ca libra
tion marks can be added .

To ca li brate the wave
meter you will need a s ignal
source which ca n be tuned
over at least the amateur
a ssignment. Ca librat ion
points beyond the band on
e it he r end are a va luab le
asset and sho uld be in-
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Sam Creason K6EW
2940 Arlington Ave.
Fullerton CA 92635

The Real-World Connection
- add up to four I/O ports to your TRS-80

Photo A. Interconnect cable and top view of a wire
wrapped I/O board. The 2 X 20 header at the left accep ts
one end of the interconnect cable. The other end of the
cable attaches to the connector at the rear of the TRS-80
keyboard unit. The 2 X 8 (output) and 2 X 9 (input)
headers provide connections to the /10 ports. ICs (start ing
at upper left, clockwise) are a 74LS138, 74L5155, 74LS374
(ou tput), 74LS374 (input), 74LS368, and 74LS368. Empty
sockets are for additional (subsequentl y added) output
74LS374s. Terminal strip provides connections to unregu
lated power supply. LM309K regulator and tantalum ca
pa citor are at lo wer right.

Photo B. Bottom view o f the I/O board. The 2 X 20 header
is at the right. The electro lytic and cera mic capacito rs for
the regulator circuit are at the le ft. Power buses are
1/BN_wide adhesive copper strips made b y Circuit-Stik TM.
Small white spo ts are paint used to mark correct positions
for the sockets and headers. Terminat ing resistors (input
port) were added after the photograp h was taken.

such a one-input/one-out
put devic e (easily expanded
as described later).

The TRS-80 points to an
I/O devi ce by means of ad
dress lines AO-A7. The six
more signif icant of these
lines drive the se lec t and
enable inputs of a 74LS138
one-of-eight decode r. The
YO output of the 138 is low
whenever 1000 OOXX ap
pears on A 7-AO. Thi s output
dri ves the enable inputs of

inexpensive, commerci all y
ava ilable way to provid e
I/O for the TRS-80, but a
home-brew device is easy
to build .and not at all ex
pen sive. A version wi th one
input port and one output
port costs about $22 (not in
cluding the unregula ted
power supply). Each addi
t ional port, up to a total of
four of each kind, cos ts
about $2.50.

Fig. 1 is the schemat ic of

synthesizer (73 Magazine ,
November, 1978). It re
quires t hree output ports.
U nfortunately, there is no

W hen I recently ac
qui red a TRS-80, the

fi rst device that J wanted to
interf ace to i t was my music
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a 74LS155 d ua l two-line-to
fou r-li ne decoder. wh ile ad
d ressImes AO and A1 drive
the sel ect inputs, and the iN
and OUT lines each dri ve
o ne of the d a ta inputs of
the 155. The IN line must be
inverted since t he 1C data
input of the 155 is itse lf in
verting. The net result at the
outpu ts of the 155 is a se t of
fou r TN stro bes and a set of
four OUT strobes. each of
which is complete ly decod
ed and wh ich correspond to
dev ice numbers 80. 81. 82,
and 83 (hexadecimal).

.~
,

'" '"14l SJU

iO" .. .. , 14L S'~ ~ ,
" ,..• on I>!-- - ---

OuT I ..
" 0." ----'... .. • ,... --- -.. .. • •.. ' ,

' 4lS''''•
.. I f ,.
'f " ·, •....... • p!!------... '"• • ttL- -- --.. ... .. ."., .. , .. " t>!!-- - - - -.. .. .. ...... " ... ,.

'RTO' Z " ZO • .. I-JI- "E'Qt:R

U -e v

0Ufi0 TO Ou'Pu' """,

""'}__ TO ,oomouc
OU' I2 OU'Pu' PORTS
__ AS "EOU,REO
OU' "

Fig. 1. Schematic of strobe generator circuit. Unmarked capacitors are D.l-uF, 2S-volt disc
cerermc.

Fig. 2. Schematic of port func tion circuit. Unmarked capacitors are D.l-uF, 25-volt disc
ceramic. Tie enable inpu ts (p ins 1 and lS), unused da ta inpu ts (p ins 2, .J. and 6), and
ground p in (8) of the 74LS368s to ground. Tie +5-volt pin (16) of each 74LS368 to + 5
volts an d b ypass to gro und via a O.l -u F, 25-volt disc ceramic capacitor.

'0 0uTIb

'0. '
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keyboard unit. while the
socke t/j um per connects to
the 2 x 20 header o n the
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Fig. J . Schematic of oower-suootv regulator. The lo.uF ca
pacitors a re tantalum and electrolytic; the O.l -uF capac
itor is disc ceramic.

temative . The card edge
connector mates with the
PC fin gers o n the TRS-80
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to the data lines and using
one o f the remain ing IN
strobes to drive its DC in
pu t.

Photo A shows the con
nector cable and the top of
a wire-wrapped I/O board
wh ich provid es one input
port a nd four output ports.
The connector cable shown
is made of junk-box parts.
An AP Produc ts 924005-6R
soc ke tfj umpe r (Ja meco
Elect ro nicsl and an AMP
88103-1 ca rd edge connec
tor (seve ra l sources) pro
vide an easilv-obtamed a l-

The 74LS374 is a good
choice fo r the port func
tio ns prope r. It is a posmve
edge-trigge red (C LK input )
octa l D fl ip-fl op with tri
sta te ou tputs that a re en
abled via the OC input.
When the 374 is used as an
output port. the data lines
from the TRS-80 dr ive its 0
inputs (via buffers). one of
the OUT lines from the 155
dri ves its CLK input a nd its
OC inp ut is tied to ground .
Note that data fro m the
74LS368 buffers is inverted .
Using 74LS 367 buffer s
avoids this since they are
non-inve rt ing. but at the ex
pense of an ext ra IC to pro
vide the inve rte r fo r the TN
line.

Ad d ing another inp ut
port simply invol ves con
- rect ing another 374 (or 373)

Adding another outpu t
port simply involves con
necting another 374 to the
buffer outputs and using
one of the rema inin g OUT
strobes to drive its CLK in
put.

When the 374 is used as
an inpu t port. its outputs
d rive the data lines to the
TRS-80 and one of the IN
strobes from the 155 d rives
the OC inpu t of the 374. The
clock a nd dat a inpu ts of the
374 provide the port fun c
tio n. Substituting a 74lS373
for the 374 prov ides a trac k
ing (rat her than clocked) in
put. The outputs of the 373
track its inputs as long as its
CLK input is held low.
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were added later.
Building the board re

q u ired on ly thn-e even ings,
inc ludi ng om' just to set up
the epoxy which hold s the
soc kets and headers to the
perf board In o pe ra t ion . the
board ha s been glitc h-fret>
For t he t une <lOU monev m
volved . I t <. ,10'1 be bea t
e n .
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Fig. 4. Schema tic o f in terface connector. Vie~H!d hom the
rear of the TRS-BO, pin 1 is t he upper-Ief f finger and pin ·W
is the lower.right finger on the PC board.
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I/O board The connect ion
to e ach port is via a 2 x 8
(o u t p ut ) or 2 X 9 (inp u t)
he a de r

Pho to [3 is a shot of the
bottom of the I/O board
taken during constructi on .
1t shows the copper-foi l buv
stnps wh ich ca rry power to

L -' the fCs. but not the 1k ter-

minating resistor s which

MORSE
RTTY
ASCII

"M."

l' - -" " -• • • .o. " 'M -_.- .. -- - • •'- -_1iIiJ-_ ---_.. •".
QUALITY AT AN AFFORDABLE PRICE

MKB·2000 MVD,,1000

• Complete $91of alphanumeric , pun ctuat ion , and • Copies Morse Code directly from your receiver
special/unction keys • Automatic speed tracking with self calibration

• 512 character text buffer • fr60 WPM speed range
• 10 reprogrammable 50 character message memories • M.nual speed tracking to give operato r more
• 5-99 WPM, keyboard selectable control
• Built·ln stdetcne with adjustable tone and volume • Active filters and digital sampling for increased
• Butler/Memory tuuneee indicators noise rejection
• 1 year warranty on parts and labor • Operates wilh any TV set, no expensive monitor
• Attractive anodized brushed aluminum and gray needed

wrinkle finish case, only 13.3 x 9.4 x 3.5In. • Two page display wllh 16 lines of 32 characters per
• AllY/ASCII Option Includes _H Brag Tape" interlace, page

CW fO, OBF and RY test messages, auto CRiLF and • Attractive anodized brushed aluminum and gray wrinkle
LTRIFIG shill flnlsh case , on ly 3 x 10 x 10 In.

• Other options - Memory expansion, AFSK mOdulator • ATTY/ASCII op tion includes demodulator

MKB·2OOQ (Morse Only)
ATTY/ASCII Option

S319.OO
75.00

MV0-1000 (Morse only)
RTTY/ASCII Opt ion

S389.OO
89.00

[;;]
lZ

(608) 362·0410

Add SS.OO per unit for shipping U.S.A.

~
Send For

Free Information
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*... at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYL willlovB it!

516450 S-F RADIO DESK
neiuxe- Ready to Assemble
Designed with angled rear shelf lor your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain. sq
f loOl' $pKe:"~ Wide by :JO~ Deep

Add,llONIl ln'o"",,"on on Aeq...l. .

cr..cks. Money a.dIIl'S. Ban~A""ncJlrd

and Masler Cftargoe Accepted .,. 65
AlSO A.a,laole . _ F,O B. eu...... City. (In eelil AcId 6'llo sa... Tn,)

Floor Space !>1 " WIde by 30" Deep __ DEALER INQUIRIES tNV1TEO_ .

$19250 S4 AntetJ:evr RadiOhn'Kel
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 PHONE (2131 831.4810

PR ETUNEO . CO M PLETEL Y A S SEMBLE D . FOR ALL MAK ES e, M ODELS Of AMA T EUR
O NLY O NE N EAT S M A L L ANTENNA FOR T R ANSCEIV ERS TR A NSM IT TERS
UP T O T B ANDS I EX CELL ENT FOR CON - GU A RANT EED FOR 2000 WATT S sse
GE S TEO HOUSING AR E AS _ APARTMENT S 1000 WATTS CWo INPUT FOR NOVI CE AND
LIGHT. STRONG . AL M OST INVISIBLEl ALL CL AS S AM ATEU RSI

CO MPLET E A S SHOW N ...It~ 90 It. RG5eU · 152 0"'" ' u dllnc. end P L 2 59 connec.or, In.uleto ... 3 0 fl .
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0" t10n ...en.",lIlIng end ••cln lng! Low S WR 0 "" ,n " . nd••T..,.... ...uaIIy NOT NEEDED! Con "" UI.d OS
In rt.d V'• • • ""'... . In .ttlc.. on building te'l>. or "-,,w lOb . T~c ONLY ANTEN NA YOU WILL EVER NEED
f"OR ALL DESIRED BANOS . W IT H ANY TR ANSCEIVER . NEW · EXCLUSIVE! NO BALUNS NEEDED!
80. 4 0.20.115. 10 -6 "'. .... ·2 IT"'" ••• 104 It. ...It .. 9 0 It. RG 158 U • co......l 0• • M od. 1 99e8U... . . . 569 .95
4 0 ·20·1 15·10 "'• ••• _ 2 ll'''''' ···154 ft . wit .. 90 It . RG S8U · eOnneC' O' • M od. l l OO1BU'" ..• . $68.95
2 0 ·15 ·10 ",.t• • _ 2 tr"", ••• 26lt It .. 90 ft . RG S 8U • conn. eto' • M Od. 1 l007BU $ 6 7.9 5
S ENO FULL PRICE f"OR POSTPAID IN SU RED, DEL. IN US .... tc,_ _ .. $ 5,00 " " _ I", _'eo;,c oc.el _
......0_ ".~ '" ...d.. ""'tI VISA · M A S TER CHARGE · C ARD · MEA. EXPRES S . G... ......-.nd ••.
d..., PlI l-3O&-23 6-53 3 3 9 AM · £>PM w••• d.y• . We "" in 2 · 3 ALL PRICES WILL INCREASE ..
SAVE . ORDER NOWl AI _ _ _ . o<l l or' ~••. to ... ~ _.f jf ... ........ In ...... e_ _
M ode In US"- f"REE INf"O. ...V ILABLE ONLY f"RO M _., . ec

WESTERN ELECTRONICS ... ... II.c. ...y. N.be....... 68~7

PEAK READING
WATT METER WM-2000A
read s p ower in 200, 1000,
2000 watt ranges . 3. 5· 30
Ml-iz. Reads average or PEP
power o u tpu t. Includes e x
panded VSWR scale.

IN·LINE WATT METER
WM·21XXJ reads power in 200,
iooo. 2lXXl watts. 3.5-30 MHz.
Incl. expended VSWR sccle.

MOBILE WATT METER
HFM·200 with re mote direc
tional couple r reading _20 or
200 wa tts. 3.5·30 MHz . II·
lumtncted. with VSWR scole.
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SWR BRIDGE SWR IA
with d ua l reading meters .
1lXX:l watts RF_ 3.5- 150 MHz.
Reads relative power ou tput.

305 A irpor1 Rtl. • O ceanside. Ca, 9205<1
(714) 757·7525

Ava ila ble on ly through
authorized dealers .
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•I MO RSE ·A·KEVER K I T , rnccer M AK.K, Complet e ki t of par t s & m anual $159.95 I
M O R 5 E -A ·K E VER , mod el MAK·F , Factor y wi red & t ested . . . . . . . . . $20 5 .0 0

• M O R SE -A ·K E V E R ESS E N TI AL PA RTS K IT , model EPK-K ... . . . . • $ 6 9.9S •
(Essen tial pa ris It i t f or n o me- br ew e rs co n si sts of p c board , board parts and manual. I
You sUPPly ASC II k eyboard, cabinet, power sUP Ply & miscella neous p arts.)

• Send CheCIt Or m oney ord e• • Use y our VI SA o r M asterCa rd. A dd $5.00 shippi ng and 'I handling l or Continental U .S. Wisconsin res id e n t s ad d 4 % W isconsin S t a t e Sales Ta " .
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!A·FFoiiDAoiE- C-W-KEYBOARD·!
I ~ · . ,r- ~ '" I

T'ilnsmits per lect Mane CO d e • BUi lt-in 16 •
(nil 'ilcte, Duffer • I nter na l spealte, and side
l o n e • Reed , elay output eliminates keying I
problems • All SOlid state cl'(u lts and so cke ts •
l o r re liability ' Speed .a nge 5- 45 WPM. per t eet
com Pil n i o n to ou r M OR S E -A -W OR D C W code I
,eild"r,
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Practical Af and Rf Speech Processing
- using modern ICs

_6 _'2"

Fig. 1. Internal stages in the Plessey SL 1626C af compressor.

Fig. 2. Complete circuit of the af compressor with optional
input transformer and output-level control. If the circuit is
powered by a 9-volt transistor radio battery, the battery
shou ld be bypassed with a 100-uF, 15-volt capacitor.

thoug h the value ca n be ad
justed as desired for higher
freq uency rolloffs by red uc
ing the size of the ca pac i
tor. The high-frequency ro ll
off response depends on
the va lue of a capacitor
connected between pins 7
and 8. A .005-uF capacitor
provides a 3-d B point at 3
kHz, but one can vary th is
capacitor value also to
ach ieve the best speech re
sponse with a given micro
phone.

The age t ime constant is
se t by a parallel res istor/ca
pacitor combi nation con
nected from pin 1 to
grou nd , The attack ti me is
se t by the capac itor at 0.4
mi ll ise co nd s/mi cro farad.
The decay time constant is
se t by the time constant of
the combined res istor/ca
pacitor combina tion. The
resistor and capac itor va l
ues ca n be varied to suit in
d ividua l preferences, but
the ma nu fac turer reco m
mends that the resistor val
ue be between SOOk a nd 1 .5
megohm s a nd that the ca
pacitor be not less than 22
or.

A practical circu it using
the SL1626C is shown in Fig.
2. In addit ion to the resi s
tor/ca pacitors mentioned
previously , seve ra l other
capacitors are used fo r rf
bypassing . A ba lanced in
put is shown, although a

Plessev ICs which a re dis
tributed a lso in the U.S.

Per ha ps the most inter
esti ng I( yet developed fo r
use in an af speech com
pressor is the Pl e s sev
SL1626C. A block diag ram
of the sma ll, eig ht-pin IC is
shown in Fig. 1 . The inpu t
stage is a balanced one with
a low-impedance input of
about 300 Ohms. Part of the
output (low impeda nce at
about SO Ohms) drives a
detector stage wh ich , in
tu rn, drives an age stage
which regulates the ga in of
the input ampl ifier. A very
wide control ra nge of 60 dB
can be achieved (1oo-uV to
1OO-mV input) over which
the ou tput wil l remain es
sentia lly constant. By the
use of a smal l t ra nsisto r
type matching transformer
at the input, almost any
low- or high-impedance mi
crophone can be used with
the Ie. Sup ply vo ltages be
twee n 6 and 12 vol ts can be
used with the un it, d rawing
about 14 mA at 6 V.

A few simp le external
components are all that a re
needed to implement a
practical circu it. The low
frequency rolloff response
of the compressor is set by
a capacitor connected be
tween pins 2 and 7. A 3-dB
poi nt at about 100 Hz is
achieved by using a 2.2-uF
capacitor, for example, a l-
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some read ily ava ilable and
inexpe nsive lCs well suited
to speech processing appli 
cations a re still overlooked
by ma ny amateu rs. These
a re the Engl ish line of
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T he value of speech pro
cessing at either the af

or rf leve ls fo r SSB transmit
ters has certain ly been dis
c ussed and presented in
many form s . Howeve r,
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sister amp li fie r stage, the
output of wh ich drives an
emitter -foll ow e r output
stage . Negative feedback is
incorpora ted and ca re ful
design of the bias and feed
back circuitry e nsures tha t
the amplifier limits o r cl ips
symmetrically. The limiting
action starts with about a
12D-mV input. The ampli
fier, like the Sl 610C, has in
ternal HF decoupl ing so
that the exte rna l ci rcuitry
needed is simp lified . The
circuit can ope ra te o n &-9
volts and d raws about 15
mA .

The two ICs just de
sc ribed can be used to fo rm
a si mple but very effec tive
rf signa l processor (clipper)
as shown in Fig . 5. Thi s c ir
cuit, of co urse, is mean t to
be used in the sc heme
shown in Fig. 4. It can be
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Fig. 4. Rf clipping can be added to most SSB transceivers by
breaking the i-f chain after the SSB filter and adding the
stages sho wn.

Fig. 3. A t yp ical parts layout for the af compressor. The
layout is exaggerated, o f course, but any similar layout
where the input/output is kept well separated will su ffice.

ceiver. as shown in Fig. 4,
and insert a few addit iona l
stages for clipping, am plifi
ca tio n, and filtering. Some
of the Plessey ICs make this
particu larly easy to do .

The Plessey Sl610C is an
integrated rf amplifie r hav
ing a modest vo ltage gain
and a bandwidth up to 140
MHz. The su pp ly vo ltage
can be &-9 volts, and the
cu rrent d rawn is about 15
rnA . Internal HF decoupl ing
is provided and the external
ci rcu itry needed is very sim
ple . In fact, if age is not ap
p lied to a stage using the
SL61OC, there is no need for
any external ci rcuitry other
than an input/ou tp ut cou
pling capac itor o r a tuned
circu it, if desired.

The Plessey Sl613C is a
broadband limiting am pli
fie r consisting of a two-tran-

volved t ha t iso lated-pad
construct ion is jus t as fa st
as e tc hi ng a board, and this
technique leaves almost all
of the co pper on the board
for a good ground plane.

For those not familia r
with the technique, it just
invo lves the use of a specia l
drill t hat simu lta neous ly
drills a hole in the PC board
fo r a component lead while
removing a sma ll ri ng of
copper arou nd the hole fo r
a small radi us so that o ne
can interconnect compo
nent leads without sho rting
to the remaining co pper.
The same effec t can be
ac hieved using re gul ar
dr ill s - a small one for the
component lead hole and a
larger one to cut the copper
away around the hole . A
small mode li ng knife is
handy in rem oving the co p
per so that there are wiring
channe ls, where necessary,
between component holes .
I have used th is technique
for do zens of small proj ects
with good success. It has all
the e lec tr ical advantages of
an etc hed board with a l
mo st the 'ease of construc
tion associated with plain
perforated board stock .

The af speec h-co mpres
so r circuit jus t described is
e asy to im p le me nt a nd
does provide so me added
audio "punch" with a lmost
all transceivers. Pro bab ly,
on the basis of the invest
ment necessary in terms of
mon ey and construc tional
complex ity, it provides the
best return in terms of in
creasing a tra nsceiver's ef
fect iveness . However, nu
merous tests have sho wn
that c lipping at the rf leve l
is st ill more effec tive. Com
p le tel y ou tboa rd d evices
can be constructed to ob
ta in the benefi ts of rf clip
ping where an SSB signal is
generated, clipped, filtered,
and then demodulated to
provide an audio signa l to a
transceiver. The most eco
nomical way to provide the
benefits of rf clipping, how
eve r, is to break the SSB
generation chai n in a trans-

single-ended inp ut can be
used at the sacrifi ce of
some o f the control ra nge.
In general, it is better to use
a sma ll input transformer of
the tra nsis tor-Intersta ge
type. These tra nsformers
a re inexpensive, and a
SOO/50k-Dhm type will suf
fice for most high-imped
ance mic rophones, while a
SOO/10k-Ohm type can be
used with medium-imped
an ce microphones.

There are no adj ustments
to make and the circuit will
work ve ry well in mo st
applica tions with the com
ponent va lues shown. The
one exception might be in a
mobile applicat ion where
the large dynamic ran ge of
the circuit might cause ex
cessive ba ckground no ise
p ic ku p du rin g sp e ec h
pauses . This problem can
be cured by also placing a
resistor between pins 7 and
8 to reduce the dynamic
range. Resistor va lues of
abou t 500 to 1,000 Ohms
should be used, reducing
the dynam ic range to 35-40
d B. A 1k po ten t iometer
may be connected on the
output if it is desi red to
have a va riable-output con
trol. A series resistor may
a lso be placed in the outpu t
li ne, if necessary, to reduce
load ing on t he stage that
the compressor works into .
For instance, if the ou tput
of the compressor goes to a
hi g h-impedan ce micr o 
phone inpu t on a trans
ceiver, a se ries resistor of
SDk to 100k may be neces
sary .

A parts layo ut fo r the
SL1626 circuit is shown in
Fig. 3. While there is noth
ing critica l about the wiring
of the circuit, a good, com
pact layout with good
grounding will contribute
greatly to avoiding any rf
feed back problems from
this high-gain circuit. Sin
gle- o r double-sided PC
board construc tion or use
of the isolated-pad tech
nique are part icularly rec
ommended . There are so
few inte rco nnect io ns in-
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Fig. 5. Ex tremely simple bu t high-performance "-clipper cir
cuit shown with a 9-MHz crystal filter.

he assembled on a sma ll PC
board . Aga in. the isolated
pad type of const ruction is
recommended since there
are so few interconnections
and components involved.
Sho rt lengths of co axia l
cable are used to connect
the inpu t/o utpu t into the
tran sceiver c ircu it ry, and a
sma ll orOT relay can he In

corporated to provide the
abili ty to switc h the clipper
in or ou t of the transceiver
c ircuitry . It you are wonder
ing why there are no bypass
capaci tors. etc ., remember
that HF decoupling ne t
work s are internal to each
Ie.

The Plessev units are dis
t r ibuted nationwide; I have
purcha sed units f rom An
croma Corp.. PO Box 2208,
Culver City CA 90230. How
ever, if you cannot loca te a
sou rce o f supply. w r ite d i
rect ly to Plessev. 1641
Ka ise r Ave ., Irvine CA
92714, for the nam e o f the
nea rest d istributor. .

symmetrical clipping. pre
se rve the zero-cross ing
points. The harmonics and
higher-order intermodul a
tion products are removed
by the follow ing crystal fil
ter.

The mean-to-peak rat io
of an un processed SSB sig
nal can be inc reased by up
to 12 dB. Although it is ex
actly t his increase tha t
ma kes rf speech processing
so effective. you have to be
sure that the output stage
and power su pply in a trans
ce iver ca n take the extra av
erage powe r di ssipation .
There is no way to be abso
lutel y sure of this before
hand a lthough, if the SS B
and CW power-input ratings
of a tra nsceiver are drasti
ca lly differen t (the CW in
p u t be ing lo wer ), yo u
should proceed with cau
tion. This is not true of most
newe r t ransceive rs, b ut
mainly of some older types
using sweep-tube final s.

The ci rcuitry of Fig. 5 can

Ou 'PU T TO., ..."

01983, It can be used with
many 9-MHz i-f tran sceivers
although, if possible, the
best th ing to do is to pu r
chase a duplicate of the
sideband fi lter used in any
given transceiver.

The circuit, as can be
seen, is ex tremely si mple.
The input signal is ampli
fied by the Sl610C stage
and fed to two cascaded
Sl 613Cs , The la tt e r two
stages c li p the signal but ,
because of the ir inherent

•

' ''6 10 .
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adapted to practica ll y anv
transce iver i-t, al thou gh the
circuit as shown uses a side
band filter for a typica l
9-MHz i-f where the upper
sideba nd crysta l frequency
would be 8998.5 kHz, and
the lower sideband crystal
frequency wou ld be 9001 .5
kHz.

The KVG crysta l filte r
shown is a West Germany
p rodu ct d istr ibu ted by
Spect ru m Inte rna t io na l,
Box 87 , To psfie ld MA

~@~~MODEL TR70A

ATTENTION MOBILE HAMS
Vehicles - Aircr aft-Marine

ATV RECEIVING CONVERTER , 420-450 MH :l IS METER MOBILE TRANSCEIVER
CWUUSB

NCG ISSB

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER -RF GAIN -CW SWITCH
SQUElCH-MIC GAIN-DIGITAL FREQUENCY
DISPLAY-HI/LO POWER SWITCH-13.8 VOC SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5" x 2.5"

DEALER INQUIRY INVITED.

• TUNAIU- " e rnler tuned, 42010 450 MH",
, HIGH PERfORMANCE- low no;.e Rf preamr "

madet mi.er_ made' Ifamp.lCh2 ar3 aut
o 5EU~CONTAINED - indudlng paw_ .upply
• 1 YEAR WARRANTY
• PRICE, S " .00 (includ e••hipping. Add S 1.15 for

COD shipment )

To order, Or r eeel"e detailed Infarmatian,
write us or tall 'I' at 1-'12-336-4775

APTRON
LABORATORIES ~. RII II~ .... 318

1275 N. GROVE ST.
ANAHEIM. CALIF. 92806 (714) 630-4541
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YAESI,l, ICOM, AZDEN
OWNERS

AUTO·RESUME SCAN
MODULES

now available lor the
YAESU: FT207R, CPU2500R, FT720,

FT227RA., FT227RB
AlDEN: PCS2000, PCS2880.
ICOM: IC2SSA
• Updat e the tK:tory-inslal1fld~ In your rig ...lth

our new autom.llic.......,..,.scan Module,
• No tnote * aiting lor a contlnuou.-c.-r" _t.".IO

drop off.
_ No more manually-operal ing the scanne<-resume
conlro!_
_ The SCilnner lor your rig * 111be conltolled ..xactly il5

betore.
.. The onl y diUe'ence loll now your scan"", will sample
a received signal by automatically by·panlng a busy
trequeocy In 8 seconds regard len 01 whelher or not
the camee stays 011.
• NO'«. you will be able to scan the _ tint oand
...;thou! Iifling a linger ,
. Insla lls easl..,. In fllleen mlnut_
• Clear. coneiM $lep-by-step In5lructlQn$ included.
.. Prean ! ,,>bled and '"led Module S2a.lil5

SCANNERS:

IC2AT OWNERS ALSO
KENWOOD TR7400A, TR7600,

& TR7625
TEMPO (S·l , 8-1A, S·2, 8-5),

KDK 2015R, KDK 2016A,
ICOM IC22S,

MIDLAND 13-510, 13-513,
CLEGG FM·28, COMTRONIX.

YAESU FT227R

N..... and Imp<o."'"
Re<;.. ,. .....

and T'ansmlne,

boa'd, ptog' am.....bl". h.lIy

adju,""bl". '1m" OU' ( 5 - 7

min.). h..n8 II"'" (0· 1 min,).

l<I<on' ll i", ( 1· 10 min,) , Ion".

.."..rd , volum" . l .E. D. ou,pu...

low cu" en' d,..in. CMOS 1081C.

plug. lor " "'y In....II..IICWI ..nd

' .......v..1pl... much tnot..

S99.9S

co . Identifier: AII CWI .......

HI Pro Mk I
220 MHz S849.95

..: :l;';;J
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14 4 o r
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Dup le. eu
B.ulc aUl o pdlch
Malchlng c..blnel
,0005 '1lt Hig h
....b ll ily c'~la ls

Now wllh COUr1es
beep and bea<:<)fl

capab,lity

.... 4 6 e 4 " WlreTTOWN R O .
W lreT c; N lr e T lr "". ,.... . ,.3eo

_ ONlr 21!!1 438 _80 15 1

I.nl ( Repeater S649.9S
2M I 30- I 15 MH &.0... Rrpr..'.". for I .......".• ...,h " II

''''' f...., ...", 01I"" HI ""0 Mk I "'" ' '''' po_, ...ppfy

..nd f,CWI' ,.......1CCWI"ol, ..nd ""C", <>aU,,'

. , - -,11'---.... -----

• ' ''d ud! S3 shpg/IMlIg ., S5 1_;9n,
CA m , IGlI UltS ta> ..... Io\Ir ......., ....,

COM"I.IES WITH NEW FCC RULES, PARTS89. 91, 93. 9~
• MULTI-MODE OPERATION: IIIANU....l. SE j,lI ·....UTO

.......O"UIO
.....IIUAL MODE - .... IlUlIlOuIIOn S...lCl'I trogoffS lilt Cleft·
101"" ""'en _rys~ It_ \of~ ""'.COI DlII'If 10

"'"SE III·AUTD Il DOE - Thol PH .... idI'o~ lilt 10 ... , 11"1
'1lINI"ler>. I.... lIH IIIp5Id iftCl ktellS "" 11_
kfylll lllfOugllllul "'" """ MIIlfIor tfW 10~
....UTD IlDOE - Tile o)enId"' ..... key "'" l,,,,,,,,,ner and
lO ......, ,... "" ' 'lIN! Inter-Il l'" l\is ~psed

• CONNECTS DIRECTLY TO MIClIOPtloroe AND PTT
IN"UTS Of MOST IRANSMITTERS, MINIATURE SIZE
M.... KES IT feA SIB LE TO IIl OU'l ! rest os THE
TRA NSMITTER

• PROGRAMMABLE CODE SPEED, TONE. .... ND
AEP£ATTI ME

• ADJUSTABLE CODE AUDIO LEVEl
• PREPROGRAM MED MEMORY ELEMENTS 
2~ OR ( ~1 0 eu tlll'T1OflAli

• SIZE - I X'INCHES
• INCLUDES SWITCHES 'MRIIlG AND IIrISfRUCTIOtI

KAIIU.....

• OHE nAR WARRANTY • MADE IN USA

MODEL 97813 , ONLY $74.95 '

P.O. Box 321 45' S.n Jos., ell.95132
Phone (4081 294-8383 ....408

MINIATURE AUTOMATIC
C.W. STATION IDENTIFIER

Securltron

Toroidal Cores. Shield ing Beads, Shie lded Coil Form s
Ferri te Rods. Pot Cores. Batuns. Etc.

(213) 762·2418
12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607

IRON POWDER and FERRITE PRODUCTS

AMI~~_ ~'"
Fast. Reliable Service Since 1963

Small Orders Welcome Free 'Tech- Ca ta ' Flyer

• AED c:ontinl,rol$ to e>tp8nll IlS ~ne at QU8IrI)' 1ICilIOOI!Ir8.
.. All ot AEO's scanners are custom designed 10 in
atall complelely Inside of thei. ' ''SDKII.... riga.
_ Installal ion la almpl• . Unlike other compeli llve prcc
ucla all AEO 5C8nn&r8 a,.. designed SOlhat II Is to l ally
unnecessary to cut .ny * ir.s Inside you ' rig ht during
Installalion,
• All p ,e.8 .s sr. sHk·acreened and tin plated tor easl.r
and more effecl lve soldering.
• The kll comes complete * il h all par1&and a detsl led
Inat,ucl ion manual inc lud Ing schemlr tica.
• In thoe scanner OFF made l he rig QPel"at. normally.
In the scanner ON mode the SCilllf"II!II locka CWI art cc
cupied lrequency. PII"""'" fQl" a ptn8t tl.... taboul 5
sec.) and then resumea acanning texcepl22S}.
• The lrllQr.-.cy being scanned is displayed 011 the
Q;gilaJ readoul (excepl 22S and tc2AT and Tempo).
.. Ttl'a gives you thoe abilIty 10 .. .esdlop all over lhe
band wit hout lilting a linger . When yoo hea'
somel hl nog int_ting. you lIip the S*ilCh 10 the LOCK
mod. and the rig 1& ready to transmll.

·~,.

Microcraft's New Morse-A-Word

FM ADAPTER NOW AVAILABLE

AED ELECTRONICS
no LUCEANE AD.. SUITE 120 DEpt ..

MONTAEAL. QUEBEC . CANADA H3A 2HS
TEL. S1. ·137·7213

KIT PRICE $39.95
(TEMPO & IC2AT

PREASSEMBlED ONLY)
SPECIAL PREASSEMBlED: REG $59.95

SPECIAL NOW $49.95

CONVERTS EXISTING HF
TRANSCEIVERS TO

TRANSMIT AND RECEIVE 1D-M FM
Kit $39.95

Preassembled $49.95

INCLUDE $1 .50 FOR
POSTAGE AND HANDLING PER ITEM

•
I

• •

Telephone : 14141241·8144
Thitlnsville. Wiscomin 53092

[Q -l-WRLB
- ---- - - - -

Corporat ion
P. O . Boll. 513G.---_ .. _------------. ----- --

M ORSE-A-WOR D K it with 4 Cha racter rea d o ut •• ••• .•••••• MAW K-4 $1 49.95
M O R SE _A .W O R D K i t w i th 8 c ner ect er rea dout •• • • • • • • . • . • MAWK-8 $ 169.95
M O R SE -A .W O R D w i r ed &. tested w i th 8 c hara cter readout ••. M AWF $24 9 9 5

Sen d check o r m on ey order . U se y o u r VI SA o r Mute, Charge. A d d $ 3. 5 0 shipping
and handling for continental U .S . Wisconsin res idents ad d 4 "" State Sales TalC .

Eight c h arac t er movi ng d ispl..y .
Built-in c o d e pr actice o sc lll..t o r ,
Exeel1ent for lear ning M orse Code.
Complete _ n o C RT o r e.penslve

extras n"d ed .
Decodes audi o C W signa ls Iro m y o u , ~

rece ive, 's spea k e, and displayS letters. ~.

numbers, punctuat ion and spec ia l M o r se \-''''''':= .." _
c har act e r s as t he code i s rece ived .

-

--- -------------------_._--

I
•
I

I

•

I
•
I
•

•

•

I

I

I
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lose Vicente P¥2I1VC
Ca;lil Poslal J7&4
13100 Campina5, SP

Brazi l

LOR: A Light-Operated Relay
- handy circuit has many uses

good results. Layou t is not
c rit ica l: Printed c irc u it
board, breadboard. chassis,
or "dead-bu g" construc tion
a ll work well . Dead-bug is
when the IC or t ransistor is
fixed to the boa rd with its
leg s p o int ing u p . The
.OO1-uF ca pacito rs suppress
any fa lse triggering due to
stray rf . The on ly caut ion is
to use a good quality t imer
ca paci tor for C1 . Most elec
trolytic capac ito rs differ a
lot from the va lue on the
la bel. Try seve ra l.

Do not fo rget the diode
on pin 3 of the NE555;
othe rwise. the relay may
la tch.

Adjust the tim e by R1 to
suit you r needs. The sensi
tivity must be adjus ted to a
m inimum work ing position
to prevent fal se triggering
by st ray light .•

."

Fig. 1.
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The ci rcuit was ready to
tryout af ter only a few
minutes at the breadboard .
I cut, drilled, and bent 90
degrees a thin a luminum
bracket to hold the photo
transistor in front of the
chan nel light. The micro
phone plug nut held the
bracket to the panel. A
piece of '4 -inch black plas
tic tube shie lded the photo
transistor from stray light .

I then got the idea of us
ing the relay to key a sec
ond transm itter o n another
chan nel to make a repeater.
An audio output transform
e r matched the four Ohms
from the Yaesu's audio out
jack to the m icrophone in
put of the second unit. The
t imer could now be adjust
ed to control the length of
the sq ue lch tail.

Several of these LORs
have been built, a ll with

2NS778 p hotot ransistor ,
amplified by a n NPN tran
sisto r (1 used a 8(-108) co n
trols an NE5SS I( timer. The
timer dr ives the reed relay
and prevents the recorder
from sto p ping between
transmiss ions, so the first
word or so is not missed o r
slu rred .

The problem: how to tu rn
on a cassette reco rder

whenever a ce rta in 2-meter
channel was active, without
d igging into the c rowded
circuitry of a Yaesu 227?

A channe l busy light pro
vided the answer: a ligh t
operated relay (LO R).

The ci rcuit is simple. A

•

78 73 Magazine . March, 1981



J

Ull.l.OO
IZ>Il.llS

""''';,-'6
11fl4.4,22

IM.OO
11323.1.,

2 ~I"""r

withT_ Pad
220 .\l lb
with T_Pad
UO\l lb
12 Burton Pad
16 Bulton Pad
2 Mel",., 5 Won
with T,_ Pad

17 V..-- Jackton Rd,San Anlon5o, TX 1821

(5121 734-7793

Rodio AmQteVIS
Tem~ Ha nd held

S.I 1232.!IO
S. IT .21ilUIll
So! I3 IS.00
s.er uw.oo
s.t I3 IU O
5-&-T· I! UW. IO
SO...T·16 t377 . IO
S-S IZM.SO
S-5T 12lIlI ,YS

A~den PG-XlOO 2 ~1eft

A~"'" PO-2llCO 10~
CutlicI'S-on ........ 1021X

'_T« O<mI C
l _ ' « O<mI D
f_T",,~ ....

Si, nth.'r, luwt'r I'ri('t'd L1m trl!Ol Qoo• • rliin.

~
".... t<."Ur <"<luiprn<"R1.................. " __.

_ U Xh lJM u....., fun .

... "_,, .=,..._1'eJ* n .

Ollr receiver leIs yOll gel
over 7S ch..nn.'1 01 tele
v,, 'on o"ectly Irom .... rtl'l
orb,t,ng c ..bl. TV sa tel
I,tes' :HaO , Sho""l'me, IU
per Slal,ons . lportS Ind
mov,e. wo rld w,de,

We don't Just
sell Information!
We Manufacture'
Hardwarel

From oU.ho,eoil ..gl.
da ta links to holels
.. nd ~<:ky"'d ins tal 
la t,ons. we wrote the
book Conslantly up
(lat ,,(I. our M pag.

te<:h",<:al ,"lo rmal'on bookand <:atalog g. ves )'Ou .. II
\ the facts Ine_pens, .e (I,shes. !etl'(I l . te le m-
\- et ry ' Ollwa re . k'lS a n(l mOle, Reco m-
, men(le(l read,ng by NASA, The Otnce

01Consume r All..", and Qualilycom
pan,es 10 k. AOCkwellJCot lo ns San.cl
$7 95 today' CAll ",.. 309

24-",.. C.O ,D. H OIII".
(3D5} :np..1~

o SPACECOAST"
RE SEARCH CORPORAHON

Bo _ 44 2-0 . Alla monle S pg s , Fl3270

SatelliteTV!
FOR THE HOME
Sick of Network TV?

AMERICAN CRYSiAl IUPPlYCOMPANY
PO Box 6J8

W Yarmouth. MA 02673
(617) 77 1-4634 ",1

• Kits for over 300 Models of CB
Aadios

• KITS FOR MOST POPULAR UNITS
Over 5,000 Satisfied Customers

. Write or Cat! Today for Our Free
1980 Catalogue

• Low Cost f rom $10.00
Easy to Install with All Instruct ions
Tune-Up Procedure Alignment

I
I L.- ..

10 METER CONVERSION KITS
FOR CB RADIOS AM·FM & SSB

$39.95
for all 3

MICRO-BO'" INC.
> 2665 No. Busby Rood
Ook Harbor, WA 98277

• 12 Programs Per License Class

• Each Comprehensive Package

Totals 98,0IXl Bytes.

• General, Advanced or Extra ,

$19.95 or
each

ANNOUNCING
the New 1981

LI CENSE THEORY REVIEWS

FOR THE

TRS-SO 16K Computel

BAUDOT

MORSE

OEM Jnqu lr /N ImrHN . VIS'

' 5,

ASCII

XITEX Corporation .....2
9861 C nartwen Dr

C.O,O Dallas. Texas 75243 C_
214-349-2490

UNIVERSAL CONVERTER
ASCII · BAUOOT • MORSE

A811-2OO

The ABM-200 ,s a uni•.,rsalcode conve rter
lor ll ans la long between ASC II a no Baudot.
0' be tween Morse and ASCII (or Ba udo!)
Also used as TTY · speed and lone length
convener In$erls d"eclly between TU and
TTY- AS 232 & current p lus 40 c har FIFO
bUller wnte 10' deta'l$ ,.... .. $210.

-......
.

COMMUNICATION C ONCEPTS
2648 NORTH ARAGON AVE

DAYTON. OHIO 4$(20

l;!i; 15 13) 296 · ,. 11 .... 382

2m AMPLIFIER

35w 2m FM AMPLIFIER KIT . MODEL
335·K . 3 1N - 35 OUT . 2 1N · 30 DUT

• lIN·15 0UT . COA . CLASS C
• 4 5 A AT 13.6VOC • SNG

CONNECTORS ASK ABOUT OUR
OTHER VHF & UHF MODELS

PItIO

45.00
35.00
SOO

15.00

2300 MHZ onl Iy
Pow... w pply ~ il

Pow., supply I"C boGrd on ly
2300 MHz PC Board wlD.ta

2300 MHZ Antenna

This o ntenno is 10' you' 2300MHZ d own cen
."rtor. Design goin 0/ up 10 2008. Some as·
le mb ly required . Varia bl" . ollage , 150MA
power ,up pl~ for down to nve rtors, 8V·15V.

SHIP , &
HNDl._

SOO
' .00
PPO
,eo

Complete s yst"m: 230 M HZ con v"rto,. antenna.
paWl" s upply 18" t Oa•. 5(1' co... Ready to r>ooI< up
"nd 1u,n on S22500 PLUS 1.5.00 sto,ppmg....311

• Covers 100 to 179 999 Polliz In 1 kHz steps wll h
thumb-Wheel dlil 0 A.ccu rac~ .0000 1% al all lie·
quenCIe$ • Inlernal Irequency modul.ahon from 0 10
tI'iel" 100 kHz aI a I kH z "lie · Spurs and neee at
teast 60dBbeloW carner · AF oulput adjustable 1rom
!) to 500mv across 50 ohms · Operates on 12vdC
@ Y2 amp . Price S329.95 prus snipping,

In stoc k lor Immediate sn,pping . O~ernlght

de l i.er~ available at ext ra cost. Phone ' (212)
468·2120.

U,S,A.
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73 Magazine · March, 1981 77



Joel R, Doneta son W B5PPV
'7 Fen wick Drrve
laredo Til, 7&>4 '

The Calibrator Gater
- SO you can find yourself

--] -----, -" vII(;
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SW IT C~ '.' OfAOU GAT E D
01,1.0.0 S H... ... TO
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~"'L ' ..M E OlE tTlO 'ER eo " LTER
TO I'O" ER CIRcun ' 1'0 " AC SOVOOCE

ca used by the m odifi cation ,
On my HW-l01 , the de

vice wa s b u ilt on a 1" by
1 Vl" piece of perfboard
and allowe d to hang by its
wires under the bandpass
ci rc u it board . Co nne c t io ns
consisted o f me rel y unsol
d ering the ce nte r conductor
o f the coax (a nte nna inpu t)
leaving the bandpass board
right afte r CR201 (ca librator
o u tp ut) and co nnec ting o ne
w ire of the CMOS switch to
the coax a nd the o ther wire
to the spot whe re the coax
had been o n the board . Ac
powe r was taken from pin 4
of tube V19 a nd wa s rect i
fied by the c irc u it shown.
Incidenta lly, it doesn't m at
ter wh ich wire o f the CMOS
sw itc h goe s to the cali b ra
tor o r antenna input; it
works just fine e ither way.

Mo st c a lib ra to rs d o n' t
ru n c o nti nuo us ly , o n ly
when th e y are needed .
Thus, un less you have an
od d ba ll , no power swi tc h is
needed for th e ci rcu it. Cur
rent c o nsu m pt io n is negl igi
ble, even fo r the QR P fan .
With th e c a lib ra to r turned
o ff , the sw itc h ing act io n of
the device is unnot iceabl e
u nder normal cond itions.
However, at fu ll rf and a f
gai n with no antenna con
nected, a d istinc t clicking
sound is detec tabl e , If this
sho u ld become noticeable

sw itch is connected be
tween the ca lib ra to r output
and the antenn a input to
the rec e iver a nd se rves to
p u lse the ca lib ra tor signa l
rapid ly, making it so u nd dif
ferent f rom most other
ra c ke t present on the band.
Since CMOS ci rcu its work
satisfac torily over a 3-t0-1S
V d c range of sup p ly vol t
ages, lo ca t ing a su itable
power tap-off point in the
rig shou ld n't be mu ch of a
prob lem. On tube-type rigs,
the ha lf-w ave re ct ifi e r and
filte r capacito r show n will
all ow the ci rc u it to be o per
ated from a n a c tube fila
ment or pi lot-light wire .
Most tran sistor and hybrid
rigs a lre ady have a suitable
d c su p p ly bu ilt in. That's
why the rectifier is shown
se pa ra te (bu t st ill incl uded
in the $3 price tag). Use it if
you need it.

Constru ct ion is non-criti
cal. Both CMOS d e vice s are
static-p ro tec ted , so un le ss
you ba rbecue them with a
l S0 -W a t t ra d ia t or-s ho p
specia l, the ci rc u it sho u ld
work no matter ho w m uch
you torture it. Use a sho rt
piece o f wire between the
ci rc uit and the ca lib rator
a nd aga in between the cir
cu it and t he re ceive r a nte n
na input, o r el se use minia
ture coax to p revent a ny in
sta b ility or st ra y coupling

tO~"~uOuS
S I~ ~ AL

" ROIol t A.. 'SRATOIl

The ci rcuit, in keeping
with personal t rad it ion, is
s im p le . It co ns ists of a
CMOS quad gate connect
ed as a low-freq ue ncy osci l
lator wh ich d rives a CMO S
quad bi lateral sw itc h. This

ceiver o r t ra nsce iver, a nd
le a ve s no irre versible mod i
fications. Abou t the o n ly
thing it ai n' t is o rigina l; Te n
Tee ha s had a sim ila r fea
ture o n its Triton models for
so me time. Howe ver, if yo u
do n't ow n a Trito n, why not
give this c irc u it a sho t?

I ~ AOOO OR
[ OU I V.L[ ~ T

Fig. 1, The Calibrator Cater.

OC OUT!'uT fO
>--+-T ------> "'~ IA Of'8OT.. OEv,ns

6 - IS ....C
... ..UT

Eve r had tro ubl e picking
your c a lib ra to r s igna l

out of the heterodynes and
Q RM on the HF bands?
Does your ca librator po o p
o ut o n 15 and 10? How
about giving it a little per
so na li ty to m ake it stand
out? This c ircui t does just
that . It sw itc hes you r ca li
b rator signa l on a nd o ff rap
id ly, giving it a di stinctive
so u nd that is e asy to find in
eve n the thickest o f crud . It
is sim ple , c he ap (abo ut $3
with a ll-new pa rts), easy to
insta ll on just a bo u t any re-

78 73 Magazine · March. 1981



NEW

GET ALL THE ACTION IN

a~"ilm\·anlemas D
AVANTI COMMUNICATIO NS .... 10

340 STEWART AVENUE
AD DISON. ILLINOIS 60101

3121628-9350 ~ 1981

AV·101
A. ...o Sun e...
Monilor Anlenna

Frequency (in Hz) desired
= 0.599/{R X C), R being in
O hms and C being in farads
(mult ip ly microfarad s by
U X)(),OOO to get farads ).
Note that R is either resis
tor, as long as both are
equal.

Also, since only one of
the fou r bilateral sw itc hes
is used in this projec t, w hy
not leave so me provision
for using the other three?
They're dandy for sw itching
in aud io o r CW fil ter s,
speech pro cessors, extra
p hone-patc h o r m icr o 
phone inputs, various me
tering modifications, or for
just about any low-leve l au
d io o r rf application where
the signal vo ltage doesn't
exceed t he voltage on pin 7
of the 4066 .

References
1. CMOS Databool<, National
Semiconductor (Radio Shack
printing), page 2·1 50.
2. CMOS Databool<, applica tion
note by Mike Walts , National
Semiconductor, page 5-22.

with an antenna connected,
a switch for the circuit w ill
have to be added (not in
c luded in the $3 price tag,
since anyone with a rece iv
er or locat io n that quiet
doesn't deserve to pay less
than $3).

Accord ing to the CMOS
Databaok, I the 4066 qu ad
bila teral sw itch is capab le
of passing signals up to 40
MHz with little attenuation,
so that takes care of all
ca librator harmonics fo r
the Hf ba nds. Due to the
co n servative nat u re of
m any CMOS specifications,
It is very possible that the
circuit would work at six
meters, or even two meters
with a simple preamp afte r
the switc h, al though that's
ju st speculat ion.

So I conclude thi s article
w ith a couple of thoughts
for the experimenter. First,
if the f requency at which
the calib rator i s gated
doesn't suit you, here's the
formula to change It: l

"llrb lt ~NIt \I
.- --_.- ,

I

•
, I

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. Box 27, Washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send 51 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

2300
CO NVERTER I<IT 38. 50

COMl'1.tH WI TH rc 8OARO, rARIS.

A-.o 10 rAGE BIlOCHURt

CO M PLET E. BOARD 65.00
ASSl M!lUO AND TtSHD

roWlR SUPPLy 19 ,50
CIGAR ANT , 30,00

33 El lMENTS. r HYSICALLY s TRONGtR

THAN L(X)I' YAc.I. [QUAL IN GAI N

e.o. BOX 6 301 ARLINGTON, TEX. 16011
811·165-0391
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Paul Killk slein N1 PL
Phillips Academ y
Itndo ltt'l' MA 01810

The Flexi-Plane Antenna
- this "scrawny ducky"

will boost your HI's signal

On the lower Kennebec River near Bath, Maine, the XYL of
Nl PL talks through the Streaked Mountain repeater
(. 281. 88), some 70 miles away from the floa ting Q TH.

80 73 Magazine . March, 1981

Do you have a 2-meter
hand ie-tal kie? Where

and when do you use ill If
you' re like me, you prob
ab ly fin d yourself w ith uni t
in hand in a variety of cir
cumstances. You may be
chatting ac ross a hamfest
on .52, trying to make a dis
tant repeater f rom a moun
tainous site you have ardu
ously atta ined. or coordi
nating a civil-defense drill
What do you use for an an
tenna?

The Rubber Duck

Fo r ge neral toti ng and
flea-market work . the flexi
ble rubber d ucky m akes a
fine antenna. It is shorter
than a Quarter wave and
w ill not break off if you
should accide nta lly sit
down with the little rig in
your back pocket. But with
fl exib ili ty comes a draw
back : The wobbly ducky
just doesn 't pu t out the
ju ice. A f rie nd to ld me tha t
the rubber ducky was down
6 dB-but he didn't say
down fr om wh at.

My own measurements,

using a home-brew f ield
st rength meter calibrated at
146 MHz (by comparing
read ings to those at several
power levels f rom my Sig
ma RF-2000 power meter).
suggest that the signal fr om
the rubber ducky is down
more than 3 d B compared
to the signal fr om a ground
plane. Field-strength mea
surements were taken at 20
meters (65.5 feet), or rough
Iy 10 wavelengths.

That 3 d B difference (or
more-measurements were
conservative) means losing
half of your t ransmitting
signa l strength, and also
half of t he strength of the
signals you receive. Not so
good. Do you want to stick
to that rubber d ucky ?

What Alternative!

Surely. you won 't want
the ducky for mountaintop
ping. You might as well use
a sma ll beam there. since
you' re already going to the
trouble of hauling your
body up. However. I f ind
that much of my handie-



Fig. 1. The Flex i-Plane with BNC connector.

SOUll' II

•

_-...-_1

spe nt many ho urs in my
boat in Maine with no de te
riora tio n.

Best ot all , it combines
what all hams strive fo r in
an antenna, the a bility to
prod uce a strong sig nal ,
w ith what my bro ther, Koof
W3 KF, fin d s e speci a lly
beau tifu l in a home-brewed
item -cheapness! .

--- --

Not Pretty, Bul Beautiful!

The re sultin g a n te nna
isn' t ha nd so me . But it is
highly fle xible . You ca n roll
it into a ba ll or ro ll it a rou nd
th e rig. (When you unro ll it,
the e le ments don't ha ve to
be a rrow-st rai ght, so don't
wo rry!) In th ree yea rs, my
Hexl -Pta ne has been a ll
over the co untry a nd has

le ngth of 0.49 me ters (19.3
inc hes). For the rad ial s, I
used two lengt hs of #22 sol
id co p pe r hookup wire
a bout one mete r (39 inc hes)
long.

I put the e nd o f the cen
te r radi ator through a short
piece of insu lation stripped
from a bi t o f z ip co rd . Then
I pushed the wire a nd tn su
la t io n down into the ce nte r
of the BNC connector, sol
dered the wire to the sma ll
po inted t ip, a nd, to hold
thi ngs in p lace , po ured
so me plast ic rubber into the
to p o f the connec tor .

Next , I st ripped some in
sulation from the cente r of
the hooku p wire radia ls,
wrapped each wire arou nd
the con nec to r, and sol
dered them in two places.
Thu s J had four rad ials,
each abou t 0.49 meters
long . O f course, a connec
tor o the r th an a BNC m ight
requ ire a sligh tly di fferent
procedu re .

ta lkie use is of the mid
ra nge variety. 1a m ofte n 20
to 60 miles from a repeate r
and, depend ing on re pea te r
coverage, ac cess IS rn argtn
a l with the rubber ducky .

Wha t I did was build a n
a ntenna whic h com b ined
the advantage of the rubber
du cky (flexibility) with the
rel a tive ga in of the ground
plane . The Flex i-Plane is ac
tual ly more fl e xible than
the du ck - and a good sight
c hea pe r!

I made mine fo r the cost
of a connec to r. I al so used
some COpper wire that I had
in the shack . (Don't use a lu
minum, because it's b rittle
a nd won 't solder.I

How To Build It

l ike any grou nd plane,
the He xl-Pla ne consists o f a
Qua rter-wave rad iator and
an a rti ficia l ground plane of
qu a rter-w a ve ra d ia ls . I
made the radi a to r o f #18
copper bus wire cut to a

erRianla n
A ale r ~
SUPpll• .~/!j)

r. nc.
MEMPHIS. T ENNESSEE

TOP TRADES GIVEN
If you have clean , unmodified with manual, Atlas ,
Collins, Drake, learn , Hammarlund, H allicrafter,
Kenwood, National, Swan, Tempo, Ten-Tee,
Yaesu , and also will trade if you have clean military
receivers. R-220IURR, R-388/URR, R-389/URR.
5IJ·4, Racal, Watkins-Johnson, late model Avionic
and test equipment ,

TELL US WHAT YOU WANT
W e offer new factory boxed equipment by Collins,
Drake, learn, Swan, T empo, Ten-Tee. plus all lines
of accessories a nd antennas.

We stand behind our 28 yea rs of fair trades with all
o ur amateur customers world-wide .

Write o r phone Bill Slep 704-524·7519 and tell us
what you have and what you want.

--.
Slep Electronics Compan"

P. o.BOX 10 0, HWY 441, DEPT. 73
OTTO, NORTH CAROLINA 28763Electronic

Distributors

(A) Complete Service Facilities
(B) Good Deals on most Brands
(el Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CA LL TOLL FREE

1-800-238-6168

NO MONKEY BUSINESSI

IN TENNESSEE, CA LL 90 1·452·4276

MONDA Y - SA TUROA Y 8:30-5:30
fOR YOUR SPECIAL.

Write : 3202 Summer Ave., Mem phis, Tennessee 38112
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Enjoy Satellite TV Now

Beller than Cable TV -Over 200 TV and radio
services. Why waste money? learn the whOle
story and build a video system the family can
enpy. No commercials . FREEmovies , sports
ana Vegas shows-worldWide , crystal clear
receotonconnects to any TV set. 81g (8x 11 in
book loaded with details, photos, plans, kits
TEllS EVERYTHING! Satislaction Guaranleed .
Send 57 95 TODAY' soe 52 00 lor 1~I cess ' ''' mall ) or ca
cor 2.\ hOur COD rusn oroer line (305) 862·S068

GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

MICROCOMPUTER CHIPS

4 116 CHIPS:

16K 200 NANOSECONDS

GUARA NTEED PRIME

IN STOCK FOR
IMMEDIATE DELIVERY

1 SET OF EIGHT • •• 532.95
10 SETS OF EIGHT. •• 529.95 EACH

FOR TRS-80. APPLE, MOST OTHER
MICROCOMPUTERS.

call or write Immediately
NO C.0.D.5

~"'.

GENERAL PERIPHERALS
41 GRASSY PLAINS STREET

BETHEL, CT 0680 I
(203)743-5583

YAESU FT·207R OWNERS
AUTOMATIC SCAN MOOULE

15 minutes 10 in
stau: scan restart s
when carrier drops
011 ; bU Sy SWi tch
controls automat ic
scan on-o tt: m
cluoes module and
Instructions .

Model AS·, . $25.00
HAMPACK 1: Ham electroni cs pro-

grams in BASIC lor all computers.
Design: coils. uners, pad s, L-net 
works, antennas and much more.
Calcula te wind loads, ohms, reac
tance , Im pedance. etc.. •. . . .. . . . $25

CATV·1; Sysl em design lor H.P.
41·C: GiN T-beats, dB mv - V. Y - dB
mv. add dBs and X mods.. , .... . $25
send check or money order on ly. ....wo

ENGINEERING CONSULTING
P. O. BOX 94355

RICHMOND. B. C. V6Y2AB. CANADA

TRS-80' Owners
SEND AND RECEIVE

MORSE CODE
'SEND UP TO 40 WPM
'COPY OVER 100 WPM
'STORE MESSAGES
.SIMPLE CONNECTIONS
TO CASSETTE PLUGS

ROGO Computer Products
4752 De Beers Dr ive
EI Paso. Texas 79 924
' T<adema , k or TANOY co, p.

Pl o~,am o n c a s s l t t l w illi insl, l,Ic _
l i on bookll l onl y $9 .95 + $ 1.00
s hi p p i ng. Teu ns a d d SO.5 0 I.. .
Spec i' y 4k . 16k O' 32k l L EVEL- 1i onlyl-"',

BUTAUfOP£(I,'l' CAN
usn rscr« rou

12995 Q
POSTPAID .

}"()[ I CA I .I . PO/ .ICE

CAR · HOME· OFFICE
CHECK OR MONEY orWER

CAl. RES. ADD 6 PERCE NT TAX

ADD 2 .50 FOR C.O.D.

SKELECTRONIC;~
10672 WOODBURY ROAD

GARDEN GROVE, CA 92643

NOISE AND FLASHES
CAN'TSTOP THEFT!!!

10 METER RIG? CB BOARD
HY!Ja'n 40 chan .....1 CB _d, w " n I'L L Ie, 9W .mp

w!heat .,nk, R f & modou l.tOl ..OIon, 1010 mor. ' A
,_ ( ""nee""", and alte'at ,on, mak... 10 ""'•• , "y
l", d...,,,t>ed ,n • 13 M""I "'"..>. w,n. 'Vp,cal oct>e·
mahC1 12 0_, l 01KS0007. . ,$9,88 each!
T.'.... , AU ...." ... . Me f " 'SA f AI w.,co"'.!
_ on. 0"' ." * ......"'..... c••"" ca," O'...n! ~

FREE GIANT CATALOG of
ElECTRONIC BARGAINS
SPEA KER KITS /COMPUTER MAT'L fKITSIGADGETS
TOOL S/p OWER SUPPLIESfSEMrS/T RANSFORM ERS
1,000', of EI....mn oc 1'_. Ute R_ s-v~ C.<d '

Con,,,,, 9" wodeo "''''''' '''' w;.~ ........ face pla ,. and
green phosPho< C~t.-d CRT. Uni, _ ,em~ from
a 'v".'" ,hal u,w an e~ l e, na l lv nch . SO vou ' li he"" '0
add an "' ,e,,,al ' yneh cllcu i•. Sold AS I S, you ch~k

., 0"' . ,_if • ..., HYe BIG! 8 p,oge Ol"".';"" man"al
",nch.Jdood. a ...." ' ''y .. IIm, fed
2S l bo.. 109 138 0 154 . . . . .. .. • • S38.88 ea.

101S3.89
1111S5.&9

11.19
3It1.00

1111S l.89
$2.59
11.79

11)11; 1.99

10 Khz · 50 Mhz AM
SIGNAL GENERATOR

~ , AN /URM·2SD pMabie gen
r - 0 ~ eratlr I;l;M:fS~ liB banl!:S.
I: .... ' Oulput 0,1 10 1001\ u-v 1010

' . f 50 ohms. MOOulatlQl1 0-50%.

f
t 400 or 1000 Hz , I Mhz can-
~ lJaU. 9 tulles. Requires 115

\ _ VAf.50-IOOOHz 11'1•• 14.
10'1. 8

, 44 1bs. Sll wt. lIsetI.
reparable w/ ociout: $125. Checked, $195.
ACCESSORIES available only With purchase of set.
CX· l363 tesllead at1alllllf $6. • IIlX-1U7 imped
ence adapler $6. • SM-35 antenna Slmulalor $5.
CN-ll 3 5:1 anenuatcr. $5. CN·ll4 10 I ' $6.
MANUAL, partia l repro: $1 0.
SIGNAL GENERATO RS . used-.alion" c"kIIcI:
HP-606A. 50 Khz-60 MhZ AM . 0.1 Uy·) V $195.
HP-6OlIfR, 10--480 Mill AM. 0 1 .....·1 V: rackmt. $995,
MARC ON I Tfl066B / l . 10·470 Mhz AM·fM. 0.2
uv-200 my, $595, • BOONTO N lHPj 20lH . 54·216
Mhz AI,HM . 0 1 w-an my $495.
HP-302A WAVE AHAlYlER. 20 HZ-50 Kill : features
high selecllYlty and senSlIMty w~h frequency resolulion
of HI HZ , Also 3OuV·300 V·rms meter rang e. 75 db
dynamic rarqe . and Afe Used, reparable $325.
Pricel f .O,B llmI, O. • VISA. MASTERCARD Acclpted.

A.... IDr Shippinv • Sind ter NI. fR EE CATA LOG !
Addllil Dl pt. 73 • PlIo... : 4191l17·6573

COAXIAL CABLE SALE
POLV.THVLaN. DI.L.CTAIC

RG213 nOn COnlam,nalong95 "I, 5 ~ ,eld m'l s pel: 34·111.
AG11AU 75 o~ms 97 0,-, s~,eld mli s pec 21' fll
RGaU 91 "" sh,eld ..h,le JaCke t 29-rll
AG62AU93 ohms 09' 111

LOW La•• ,,"OAM Dt.LaCTAtC
RGaU 60 '" 5~,eld 18'/1"
AG58U 80 '10 5~'eld OT'IIL
RG58U95 '10 sh,eld 100 IlL
RG58AU Sl,anded cen le, 80"" s ~'eld f l ' lI l

ROl'" caPle 2 18ga f>221ja 11'III
- 5~ , p p, ng $2 50 151 100 fl .. $2 00 e..c ~ a()(J 1100 II

CONN.CTOA.
PL·259 puslI-on a<lapler snell
pL~&SO·l39

Dou ble Mate ConneclOl
Itt patch cord ",'RCA lY pe plugs each end
Reducer UG·175 0' 176
UHf TI M3581
EIPow IM 359 1
F 59" l TV t~pe.
_ s h,Opu'Q 10"" add 'l $1 2S m,n 'mum

FIIU Co\T"..O$ - VlSAl loIASTEACHAlG - C llll AlXl 51~
FLA RE5 400 . '"

..... 412

NEMAL ELECTRONICS
UB5 s W, IlIlh ST., DEPT, 4X. MIAMI. FLORI DA33143

TELEPHO NE (3051661 ·5534
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DAYTON

* Technical Forums

* ARRL and FCC Forums

* GIANT 3-Day Flea Market

* New Products and Exhibits

* Grand Banquet

* Women 's Activities

* Special Group Meetings

* Microprocessor Forum

* YL Forum

* Hundreds of Prizes

* Amateur of Year Award

* Special Achievement Awards

April 24, 25, 26, 1981
Hara Arena and Exhibition Center - Dayton, Ohio
Meet your amateur radio friends from all aver the world at the internationally famous Dayton
HAMVENTION.

Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please
make reservations early.

If you have registered within the last 3 years you will receive a brochure In late February. If not
wnre Box 44, Dayton, OH 45401.

Nominat io ns are requested fo r Radio Amateur of the Year and Special Achievement Awards.
Nomination forms are available from Awards Cnetrmen, Box 44, Dayton, OH 45401.

For special motel rates and reservations vvnte to Hamvent ion Housing, 1980 Winters Tow er,
Dayton, OH 45423 NO RESERVATIONSWILL BE ACCEPTED BY TELEPHONE.

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 296-1165 - 5-10 P.M. EST.

, ,

•.....
Rates for ALL 3 Days:

Admission: $6 In advance, $7 at door,
Banquet: $1 2 in advance, $14 at door.
Flea Market Space: $12 in advance, $1 4 at gate.

iVlake checks payable to Dayton HAMVENTION, Box 33, Dayton, OH 45405.

Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Dayton Amateur Radio Association, Inc.
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Donald F. Bimch WB3CD£
Tabor Road
O I/JI'il/t' PA /8942

CB to 10. • . and Beyond
- getting excited at 432

28 " ~' DIl 'yE
UTU uUClfI FI~Al . .. p

SB[ ~'2CB .H ..~.
!tELAY

CCOI< \IERHO)
RHAY

'R'~S\l!RT[.

n,,~. 2e ..~. S '~NOL

PooE .... P
POOU"P

3. Retuning the rig fo r
2B-MHz operat ion.

The SSE-12CB uses three
oscil lators and a total o f
e leven crysta ls to synthe
size its 23 c ha nnelized fre
quencie s. A f ixed 7.B·
M Hz oscillator is co n
trol led by a single 7.B025
crystal. This oscill ator re
mai ns unchanged. The oth
e r two oscillators, 7 MHz
a nd 11 MHz, are control led
by fou r and six crysta ls
respective ly. The channel
selector switch selects one
(out of 4) c rystal s from the
7-MHz osc illators and one
(out of 6) c rystal s from the
11-MHz osc illa tor.

For lSB a nd AM conver
sian, the selected outputs
of the 11-MHz a nd 7·M H2
osc illators a re added tc
prod uce a signal a rou nd 1 ~

MHz . Adding the fixed out
put of the 7.B-MHz osc tl
la te r produces the requires
frequency. For USB convei
sian, thi s same 19-MH
signal is added to the sec

bri ng home a not he r " rad io"
would have mean t instant
d ivorce cou rt and possible
damage to the operator!
Ente r-o ne so lid -s tate ,
23-channel. SSB, neglected
CB rig, vintage 1973.

The un it available for
conversion was the SBI::
Sidebande r II (model SBE
12C8). Conversion is simple
and inexpens ive a nd re
qu ires on ly a VTVM a nd
wattmeter (with a 't O-w att
slug) as test equipment . The
actual conve rs ion con
sisted of :
1. Re pl ace me nt of fo ur
crysta ls in the synthesize r.
2. Addition of o ne induc to r
in the cla ri fie r circuit to
prov ide for continuous cov
e rage.

..

In order to provide for inde
pendent operation a nd
monitori ng on 432, anothe r
'tOmeter transceiver would
be req uired (preferably sol
id state in keeping with the
rest of the station).

Afte r p u rc has ing one
tower, several t ransverters.
a truck load of a lumi num
for antennas, and misce l
laneous othe r items, to

, ,
"-- - - _ .....

.-
12~~

....-- -.,,

Short ly before the Janu
a ry VHF contest, a com

mercia l 432-MHz transve rt
er was purchased as a last
minute a ttempt to ad d an
other potential source of
poi nts to the sta tion How
ever, the sta tio n's only HF
t ran sceive r was already
p rovidi ng the necessa ry
28-MHz drive for a pair of
6- and 2-meter transverters.

Fig. 2. CB to 432.

Fig. 1. SBE-12CB clarifier circuit L1 is added to extend range
to 15 kHz. R1 is 1-4k Ohms and controls linearity. All other
components are existing.
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11·MHz OSC. 7·MHz osc. Center Freq. Center Freq.
Center Freq . Xta l Freq . Xtal Freq...• After Conversion' Alter Conversion'

Channel Belore Conversion (Unchanged) (Before Conversion) 10 Meters, CW 10 Meters, Phone
1 26.965 X6=11 .7OO X2 = 7.4625 28.0050 28.5050, .975 X3 = 7.4725 .0175 .5175
3 .985 X4:: 7.4825 .0300 .5300
4 27.005 X5 = 7.5025 .0425 .5425
5 27.015 X7=11 .75O X, .0550 .5500

• .025 X3 .0675 .5675
7 .035 X4 .0600 .5800
8 .055 X5 .0925 .5925

• .065 X8= 11.800 X, .1050 .6050,. .075 X3 .1175 .6175
11 .085 X4 .1300 .6300
12 .105 X5 .1425 .6425
13 .115 X9:: 11.850 X, .1550 .6550
14 .125 X3 .1675 .6675
15 .135 X4 .1BOO .6800,. .155 X5 .1925 .6925
17 .165 X10:: 11 .900 X, .2050 .7050
18 .175 X3 .2175 .7175,. .185 X4 .2300 .7300
20 .205 X5 .2425 .7425
21 .215 Xl 1 = 11.950 X2 .2550 .7550
22 .225 X3 .2675 .7675
23 .255 X5 .2925 .7925

Table 1. SBE·12CB synthesizer mixing scheme.

11 .700 MHz :: X6
11 .750 MHz = X7
11.800 MHz ::: X8
11 .850 MHz ::: X9
11.900 MHz ::: Xl0
11.950 MHz = Xl l

::X2
::X3
= X4
= X5

10 meters, phone
9.0025
9.0150
9.0275
9.0400

fi na lly selected.
Thi s completes the con

version. Retun ing th is rig is
sim ple if you have the SSE
serv ice manual o r Sams
Photofacts ~ #CB·50 (de
scribed 1973).

The rest of the setup fo r
432 is simple enough. An at
tenuator was built to hold
down the 12-Watt output of
the CB rig on sideband to
that required by the trans
ve r te r . No p ream p was
deem ed necessary for the
SBE-12CB, but a 432-MHz
one was utilized (see Fig. 2).

There is nothing un ique
about the 432-MHz utiliza
tion of this rig, but the con
version is an interest ing
pro ject wh ich can y ield a
low-co st, 'tOmeter mobile
rig,•

10 meters, CW
8.5025
8.5150
8.5275
8.5400

about 300 kHz.
The varac tor clarifier of

the SSE·12CB tunes ± 700
Hz from the selected center
f requency . In order to pro
vide for cont inuous cover
age, a spread of about 15
kH z is requ ired , Fig.1 shows
the exi sting cl arifier circuit
in the urnt plus the addi
t iona112-uH mo lded choke
[L'l ] which was added to ex
tend the range to the re
quired 15 kHz. Adding the
choke caused the tuning
range of the cl ari f ier to vary
in a nonlinear fash ion, and
it wa s found that R1 cou ld
be changed to rect ify this
situation. The new value of
R1 is determ ined best by ex
periment and seems to fall
in the range of 1 to 4k,
depending upon the spread

Notes:
1. 7,B-MHz esc , xtal treq . = 7.8025 MHz

(ea and 10 meters)
11 MHz esc. xta! freq . ::
(ea and 10 meters)

CB
2. 7·MHz esc. xtat Iraq. :: 7.4625 MHz

7.4725 MHz
7.4825 MHz
7.5025 MHz

jump between channel s 3
and 4 for CB ope ration, the
last 7-MHz crystal (X5) is ,02
MHz greater than X4. X4,
X3, and X2 are each 0.01
M Hz apart. In order to pro
vide for continuous cover
age and more l inear cover
age, the new crysta ls were
placed .0125 MHz apart in
frequency . This reduces the
f inal f requency coverage
only sl ight ly (2.5 kHz) and
allows for cont inuous tun
ing, whic h was deemed a
reasonable sacr if ice.

Table 1 indicates the new
c rystals required for opera
t ion at 28 to 28.3 M Hz, and
al so those required to oper
ate in the phone portion of
the 1O-meter band (28.5
28 .8 M Hz). The actual
co verage in each case is

The first column of Table
indicates the frequencies

vaileble from this rig for
B operation. Al l that is re
uired to shift these Ire
uencies into the j Ometer
and is either to repla ce the
x 11·MHz crystal s or the
lur 7-MHz crystal s. Since
lur is cheaper than six, the
MHz o scillator was at
eked. The new crystal
rl ues are determined by
king the new center tre
rencv, subtracting the ex
ing center frequency. and
ding thi s difference to
e value of the exist ing
..,Hz crystal s.

fxamp le: The new de
ad ch annel 1 frequency is
005 MHz and the o ld fre
encv is 26.965; the dif
ence is 1.040 M Hz.
Ihe current 7-MHz crvs
is 7.4625 MHz; add the

lerence (1.0400), and the
'" crystal required is
)25 MHz = X2.
.ince there is a greater

and harmonic f rom the
fixed 7,8-M Hz osci llator (15
\11Hz ) to produce a signa l in
.he 34-MHz area. Subtract
ng the output of the 78
v1.Hz oscill ator from this
.urn y ields the required
)S B frequency , Tab le 1
ummarizes the svnthesiz-
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Howard M . Berlin W3HB
JI9 Dougfield Rd.
Newark DE 19713

Three-Way Power Supply
- ideal for CMOS, TTL, op-arnp projects

Fo r as long as I can re
member I have wanted

an inexpens ive, se lf-co n
ta ined posit ive and nega
tive variable-voltage pow
er supply for experiment
ing with tra nsisto rs, d igita l,
and linear integrated cir
cui ts . When National Se mi
conductor introd uced thei r
LM317 and LM337 adj ust
able regu lators, I felt that
this was the answer to my
prayers . The LM31 7 a nd
LM337 a re the commercia l
grade ve rsi o ns of the
LM117 and LM137, which
a re pos it ive a nd nega tive
ad justable 3-termi na l volt
age regulators respect ive-

lv, capable of supplying an
excess of 1 .5 Am ps over a
1 .2- t o 37-vo lt o u t p u t
ra nge . These two devices
are easy to use, req uiring
only two externa l resistors
to set the out put vo ltage .
They both a lso feat ure in
ternal c u rr e n t limiting.
t he rmal s hutdown, and
safe-a re a compensa t ion,
making them v irt ually
blow-out proof against
overloads.

This articl e describes the
construction of a se lf
contained va riable posit ive
a nd ne ga ti ve re gu lat e d
vol tage power supp ly wit h
an additional 5-vo lt supply

for TTL integrated circ uits,
g ivi ng the f inal s p ec s
show n in Tab le 1 .

The Circuit
As shown in Fig. 1. the

power supply uses three in
te g ra ted ci rc u it vo ltage
regulators: LM309. LM317,
and LM337. The necessa ry
posi t ive a nd nega tive sup
ply voltages a re derived
from the grounded center
ta pped 2S .2-volt t ra ns 
former seconda ry a nd a
full -wave rec t if ie r bridge .
After rectification. the
positive voltage is filte red
by ( 1 whil e t he nega tive
voltage is filtered by (4.

Fo r the pos itive supply, the
output voltage is se t by the
270 Q resistor R1 a nd the
Sk Q potentiometer. To im
prove ripple rejection, a
1{}-JAF aluminum electro
lytic capacitor (2 is added
across t he 5k Q pot. (3 is
added to improve the reg
ulator's t ransient response .
D iode 05 p rotec ts the
LM317 in case the output is
shorted to ground . In a
sim ilar ma nner, the nega-

Fig. 1. Tri-voltage power supply schematic.

CASt .s
OOT~UT

Fig . 2. Pin connect ior:
for the LM309, LM31
and LM337 vo l tag e reg
te sors ( TO-3 packages ).
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TTL Supply

+ 5V
1 Am p
50 mV
BOdB

Negative Supply

- 1.27 10 - 17 V
1 Amp
0.3 %
77dB

that I had on hand . How
ever, since meters of t his
type normal ly cost about
$25 each, a lo w er-co st
subst i tu te is the 0-15 volt
m e t e r m ad e by Radio
Shack, #22-054, w hich se lls
for approximately $8. •

Positive Supply

+1.27to +17V
1 Amp
0.1 %
80 dB

Table 1.

were mounted in an order
ly manner on the front
panel of an 8 x 5.5 x 3.75"
metal ca bine t ( Rad io
Shack #270-269 o r simi la r).
As an additional feature, I
incl uded a pa ir of 0-15 vo lt
dc edge-type pane l meters

Output Voltage
Output Current
Load Regulation
Ripple Rejection

connect ions were made
with po int-to-point wiring,
keeping all leads as short
as poss ible. Shown in Fig. 2
are the pin connections for
the three IC regul ato rs
(TO-3 packages). Both the
l M 317 and lM337 must be
insulated from the chass is.
Th is is done by using in
su lating wa shers a long
with t he requ ired mica
washer, such as the Radio
Shack k it #276-1371. A ll
controls and output jacks

tive supply is desig ned, ex
cept that the polarit ies of
the capacitors and diode
are reversed .

The 5-volt TT L supply
sec t i o n is of standard
des ign, as desc ribed in
many of the amateur rad io
and experimente r maga
zines.

Construct ion

Con sider ing the number
of components and the
sim pl ic it y of the circuit, all

Victor M iller W B1GVU
726 Broad Street
Stratford CT 06497

Home-Brew in the Real World
- victim tells all

W hy is itthat all the de
sign pro jects in the

ham magazines have t i t les
like, " Bu ild Your Own Sta
t ion for Under a Doll ar and
a Half! " or, " A t last ! A
Linear fo r Ten Bucks!" It
seems as though every time
I turn around, some design
er has cooked up a home
brew pro ject for me which
wil l: a) give me everything I
ever wanted , and b) won 't
cost me more than I would
spend on a pound of solder.

M y sus p ic ion is th at
these guys do their pricing
at the ir jobs. I have a pic
ture, of, let's say, an engi
neer for some big elect ron
ics or dig ital company on
his lunch hour, designing
th ings fo r his ham shack
at home. He breadboards
them at work, grabs capaci
tors and chips out of handy
bin s, and doodles unt il he's
happy with his f inal prod
uct .

The next thing we know,

there's an article in 731COj
QSTIHRH ent it led " OX the
World for 75 Cents! " It is
not my thesi s that these
folks are evil men who are
try ing to tri ck me into bank
ruptcy, but is the real world
really fu ll of people with
$5,000 junk boxes? I wi sh I
had a dollar for every arti
cle I've seen which is head
ed : " H ere' s a Weekend
Junk-box Project That Wi l l
G ive You You r DXCC in Ten
Minutes! "

My junk box consi sts of
some solder and a handfu l
of parts that I cou ldn' t fi nd
places for in my last Heath
k it. <!l Worse than that,
even, is that if the local Ra
dio Shack doesn't have the
part that is cal led for in the
article, I have to mail away
to Arizona or somep lace
that takes my credit card
number and prom ises to bill
me for postage.

Take the last home-brew
project t hat I bu ilt from a

magazine. It wa s a f ifty
dollar frequency counter
that is, on the page it was a
f ifty -d o lla r fr equen cy
counter. But when the au
thor ca lled for one 100k re
sistor, I couldn't convince
Radio Shack to sel l me few
er than f ive at a clip. The
only pa rts that I had on
hand were the jumper
wires. My phone c a l ls
alone, to Arizona to check
on the er rant parts, cost me
almost fi fty bucks!

Actua lly, my f ifty-dollar
f requen cy counter cost me
- includ ing the case ($2.19)
and the presstype ($6.95)
and the chips and all the
good th ings inside the box
-somet hing like $80.00.

Howeve r, I wou ldn 't
have it any other way. In
t ruth, I am now the posses
sor of the wor ld's best fre
quency counter. It is the
best because I built it. I
read t he schematic, I f ig
ured out t he mistakes in the

drawings, I wi red it up, and I
saw its display light up. I en
joyed the smell of the rosin
core the way a gigolo en
joys Chane! No. 5. I ex
per ienced t he pride of
show ing off a homemade
piece of equ ipment.

And I now have a lot of
leftover resistors and ca
pacitors and IC sockets be
cause I was forced to bu y
more than one of each by
the packagers. I th ink my
junk box is getting bigger as
a result. W ho knows? In ten
or twenty years I'l l be ab le
to bu ild a RTTY system
from the parts that didn't go
into all my previous proj
ects!

I guess if my XYL knew in
advance t hat my fifty-dol
lar counter was going to
cos t eighty dollars, she
would have pulled my cred
it cards.

It all works out fo r the
best ! •
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- a visit to Signal Hill

John Gilbert VE3CX L
714 Highland Ave.
Otta wa, Ontario
Canada K2A 2K7

DXing the Past

Fo r seve ra l yea rs, my
wife and I have been

engaged in genealogica l re
sea rc h into the o rigins of
my wi fe ' s gra ndpa re nts
who mo ved fro m New
f o u ndl an d t o To ron to
arou nd 1890. Our research
could proceed no further
wi th out an actual visit to
Trin ity and St. Jo hn's, New
foundl and . The tr ip was of
great interest to me from
an amate ur radi o point of
view. I had wanted to op
e ra te mobil e from Signal
Hill in St. John 's since 1976,
when I had walk ed up to
the top o f t he hill to vis it
t he Cabot Tower. Early in
1978, we had been in con
tact , o n twe nty meters,
with both Newt V01CW
and Dick V01 EI about ou r
interests and fo und th at
they had some knowledge
of the families and places
whic h were of interest to
us . Grad ua lly, the itinerary
of a vacat ion pieced itself
toge ther, combining vis its
to Newt, Dick , Signal Hill ,
fou r o r five small New
found land towns, and a
few mi lita ry museums. The
last was to allow my son to
p u rsue his inte rest in
milita ry unifo rms .

In August, 1978, with the
Ke nwood TS-520 instal led
in t he fa mily wagon, opera
tiona l o n 10 and 15 meters,
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we drove via W1 -, W2-, and
VEl-la nd to North Syd ney,
Nova Scot ia, and thence by
ferry to Newfoundland .
Band condi tions were no t
part icul arly good, and we
netted o nly 4 or 5 sol id
contacts pe r da y unt il we
were close to St. John's.
Then a 5/9 Q SO with
G3MGW showed what ten
can be like when it puts its
mind to it, and later in the
day we were work ing back
home to Ottawa in a Q SO
with VE3K HT . Fift e en
opened up as we drove into
St. Joh n's, with seve ra l con
tacts into G-Iand and one
into OK-land. Then , having
se tt led into our apa rtment
hotel , we were off to Signal
Hill.

As radio history buffs
will know, it wa s here, in
1901 , that Guglie lmo Mar
coni ca rried o ut an experi
ment to demonstrate tha t
signa ls co ul d be trans
mitted by electro magnetic
waves. O n December 12th
of tha t yea r, Marconi re
ce ived three fa int dots,
tra nsmitted from Pold hu in
Cornwa ll, England: a dis
tance of 1700 m iles, and
the first transatlantic DX.

Signa l Hill is now a Na
tiona l Histor ic Park , and
Ca bot Tower, const ruc ted
in 1898 in commemora tion

of Jo hn Cabot' s landi ng in
Newfound land 400 years
before, is an old vis ua l
s ig n a l s t a t ion . It now
houses many exhibits, in
cl ud ing detail s of the Mar
coni ex pe rime nt. The park
ing lot nex t to the tower is
an exce lle nt mobile site
with a 360 degree clear
view. The o nly drawback is
its attra ct ion for other
hams and CB enthus iasts
with resu lting c ross-modu
lation p roblem s. Co nd i
tions were spo tty to say the
le ast, and a lt hough we
made a number of con
tacts, DX and North Amer
ica , in seve ra l trips to the
Hill, there were on ly two
rea l o pe nings .

Th e f ir st o p e n ing
occurred late one evening.
We had gone to the Hill a t
2130 to tak e in the incredi
b le view of the city of St .
John 's a t night. We had
been greeted with the typ
ica l hiss of a dead ten
meter band, and fifteen
wa s jus t fo lding for the
day. Just as we were about
to leave, I gave o ne last
sweep of the dial a nd, as
usual a t home, swept past
the Ottawa ten-meter bea
con, VDHN. But just a
m in u t e . .. w hat wa s
VDH N doi ng with an S9
signal in V01-land, hun
dreds of mil es away? As a l-

ways, ten had prod uced
the unexpected - an open
ing to the west. A CQ net
ted a sma ll pileup of W1 s,
W2s, and, fi nal ly, VE3 KIE/3
a nd VD TP fr om b a ck
home in Ottawa .

The seco nd big opening,
appropriately en ough, wa s
o n o u r la st day in St .
John's. The fa mily stayed
in t he apa rtment watch ing
TV wh ile I took o ne last
t ri p to the Hill. O nce aga in,
a t 2130 the fiftee n-meter
band was fold ing and ten
sounded about as livel y as
a rad io cl ub meeting when
the club pres ident asks fo r
volu ntee rs. No sign of
VE3 TEN thi s time, but tu n
ing ove r the CW portion of
the te n-meter band, I came
acro ss a signal- perfec t
Morse a t 30 words pe r
minute. It turned ou t to be
W1 AW. Quickly swinging
over to the phone band , I
was jus t in time to hear
WB1 DMP signing o ff afte r
a local Q SO. A qu ick ca ll
to him , and he asked me to
jo in him o n t he 10-10
Minute Man Chapter Ne t
which was just sta rting. As
a re sult, I worked those
who checked into the net
p lus a few m o re W1 s
before the ba nd faded as
qui ckly as it had opened.

Ou r mi ssi o n a cc o m 
pl ished , the rest of the trip
was devoted to genea logy,
plu s most enjoyable visits
to V0 1CW (being visited
by his son, HS1 Al T) and
V01 EI. We had a coup le of
days of exce ll ent mobile
cond itio ns o n the way back
home, and I was able to
comple te a long-standing
personal go al -I now have
operated from all Ca na
d ian ca ll a reas.

Arriving home, we were
gree ted by a QS l fro m
WA1 YRB, my last QSO
from Signal Hill, saying
what a thr ill it had been fo r
him to work a station op
era t ing fro m the site of t he
o rigina l Marcon i expe ri
ment. It was a thri ll fo r us
too -a real DX ped ition to
the past. •



REVIEW
trom page2S

are only a few hundred cycles
away from the ox, what then?

Have no fear , t he Varlf llter will
come to the rescue- but first
you will have to hook it up. Just
open the box thai Kantronlcs
has sh ipped it in, dump out a
few thousand soft plastic pack
ing " worms," retrieve the war
ra nty card and in s t ruction
booklet, and somewhere down
under all that is the ventnter. It
is packaged in a two-tone beige
and brown cabinet measuring
about 6 inches square and only
2 VJ inches high.

An ac line cord is neatly coiled
up and wai ting fo r you 10 plug it
Into a sou rce of 115-\1011 alter
oa tl ng curre nt. If, by any
chance, you don't have (or prefer
not to use) ac. Kantronlcs has
made provisions lor 12-\1011 de
input on the back panel by
means at a 2.5-mm diameter
" phone" plug. When you li ft the
Varifllter out of it s nest, you im
med iately notice how light It Is,
and how good it w ill look on the
operat ing desk or maybe even
on the receiver Itself, as In my
shack . Now, let's see, wnere's
that Instruction book? Oh, here
It Is. It suggests that you con
nect the receiver's speaker out
put to an RCA-type phono jack
on the rear panel and plug your
external speaker into a a.s-mm
jack, also on the rear panel.

The book tells you that the In
put voltage protection c ircuitry
in the Varifilter will protect its In
nards from damage due to mo
mentary vol tage sp ikes and ex
cessive and negative voltages.
Ir s comfort ing to know that it
won't go BzzzznT and curl up
its toes when you hook It up. 11
you prefer to use headphones
instead of an external speaker,
Just plug them into the head
phone jack (standard w-rncn
style) also located on the back
panel.

Now It's time to look at the
front of the unit and see what
knobs and switches there are to
be learned (and cussed at when
you select the wrong one).
What's this? Simplicity ItseU
only three round knobs, two rec
tangular pusn-buttons. and a
couple 01 LEOs. The lell-most

knob says Volume, the midd le
one, Bandwidth, and the right
most knob, Frequency. The teft
hand switch Is power off (out)l
power on (In).

Ahhh .. . ta t's pu sh th a t
Power switch-the li ttle left
hand LED rewards us wi th a
ruby glow. So far, so good. We
rotate the vo tume control to the
r ight and Im med iatet y hear
some CW s igna ls coming
through the Varifilter. Hmmm...
wonder how they sou nd in the
" st raight through" mode? So,
we push the on-off switch to off,
and hear si gnal s typical 01 our
receiver: lots of signals.

Hopi ng that t he Varlfll ter
does, in lact, f il ter, I push it toon
once more. By tweaking tnetre
quency knob a bit, the right
hand LED begins to blink in time
with an Incoming signal can
tered in the passband. Just
about right, maybe 900 Hz, or a
bit less: comfortable copy. Now,
I reach over to the Bandwidth
knob and rotate it ever so s light
ty . The received signal immedi
ately and drastically " sharpens"
in the speaker. By golly, this lit
tle critter does work!

For the next hour or so I play
around wi th the Frequency and
Bandwidth co ntrols, narrowing
and widen ing the " wi ndow"
through which we li sten to the
incoming signals. I find that the
Frequency control is very crit i
cal when using the filter In its
narrow bandwidth position, and
care must be exercised to keep
that li ttle LEO blinking in rhythm
with the CWo

By carefu ll y adjusting reo
cefver tuning and the Varililler,
it 's possible to achieve a re
markably comlortable and sol ld
copy signal through all kinds 01
a RM. Just to satisfy an urge to
see what the receiver w ill do by
itself, I switch the Va rlfitter ofl,
and promptly lose the station I
was getting 05. Whoops ...
back " on" again, and there It Is,
etnt solid.

Time to see what the Peak
mode switch does, so I pop it out
and am rewarded with a very
much enhanced signal strength
- much louder than my receiver
brings It to me under the same
conditions. I do notice that the
adjacent " hash" is also en-

hanced, but w ith a slight read
Justment of the Bandwidth, the
hash Is gone. Wow! this is really
making copy easyl And so it
goes, day after day under poor
band cond itions, evening aRM,
static, etc., etc., and I'm begin
ning to f ind out just how helpful
this little Varif llter ca n be. Alter
a while, I am scarcely aware it is
In the circuit. Tuning across the
band, I can d ig out signals that I
didn't kn ow were copyable, sig
nals that wouldn't have been
readable without the Varifit ter.

Ordinarily, I 'm not a sideband
operator and don't etten use my
rig in that mode. But, what the
heck, the Varifllter Is supposed
to do Its th ing with SSB, too (and
for that matter, ASCII, RnY,
etc.j. Once again, I put the little
box through Its paces and found
it equally adept at removing the
typical sideband crud that ob
scu res the wanted signals. Not
surprisi ngly, the Varlfltter works
w ith littl e l uss, m uss, an d
bother. It Just sits there and
blinks contentedly white churn
ing out solid copy.

For those who are Interested
in such things, the technical
facts are straightforward. The
bandwidth is continuousl y vari
able from about 30 Hz to over
1000 Hz and, once set, remains
constant regardless of frequen
cy. The frequency is variable
from less than 150 Hz to over
1000 Hz, thus accommodating
almost any audio preference.
Capable 012 W atts audio output
power, the Varlflt ter can drive
the shack speaker or head
phones to unbearable level s.
Because 01 the variable nature
of the filter, one can tune It on,
above, or below the desired
signal and vary the width of the
aud io bandpass to suit nearly
any taste.

Modular design has been in
corporated lor serviceability
and, should service ever be re
qui red , com ponen ts can be
removed and shipped to Kan
t ronlcs for repa ir or replace
ment. Inc identally, If you wish to
use the Varif iller on dc, you
don't have to disconnect the ac
line cord . If your shack is provid
ed with 230 volts ac, don't
despair. A t iny switch Inside the
Varifilter, reachable by screw
driver w ithout removing the
cover, a llows you to set it l or
that vo ltage.

The instruction book is large,
easy to read, clearly iI1ustrated,
and a joy to behold because it
contains a nice schematic ere-

gram and a parts list which
shows the va lue and number 01
every part used. II you wish to
service your Varifilter (after war
ranty is over), you shouldn't
have any trouble, because Kan
tronlcs' instruction manual is
about a ll you could wish lor.

All in all , the Kantronics
Varilit ter Is a most satlslacory
device fo r the average ham and
lor the contester and DXer as
well , making difficult copy quite
easy and t urn ing nearly impos
sible copy into 05 reception. At
only $139.95, the Varlfllter is
economically feasible and will
make a worthwh ile addition to
any shack. I d idn't try it on RnY
(or ASCII for that matter), but
have no reason to suppose that
it wouldn't PERFORM equally
well on those modes. Try it, I
think YOU' ll like it! For further In
formation, contact Kantronics,
1202 E. 23rd Street, Lawrence
K$ 66044; (913r842·7745.

Jim Gray W1XU
73 Staff

MFJ SHORTWAVE CONVERTER

like many other hams, I have
always enjoyed listen ing to the
sh ortwave broadcast bands.
The BBC, Voice o f America,
Deutsche Welle, Radio Moscow
(In very small doses !), and
count less others provide com
merclal·free programm ing 01 a
very high quaHly. A lot of hams
would like to spend more time
li st ening, but they just can't
seem to fi nd the time. When it
comes down to a cho ice be
tween operat ing t he ham station
and listening to short wave
broadcasts, the ham station
always wins!

A few years ago, I briefly con
si dered gett ing a radio with
shortwave capabilitles for my
car. What cou ld be better than
to catch up on a some short
wave l istening while driving to
work? I quickly d ismissed the
Idea when I found out how much
such a car radio costs. Only a
few very expensive European
models offer shortwave cover
age, and I wasn't about to buy a
radio that was worth more than
the rest 01 the car!

Recent ly, MFJ began adver
t is ing two shortwave converters
for the car. The MFJ 304 covers
19,25,31, and 49 meters in four
bands, and the MFJ-308 covers
all the above and adds 13, 16, 41 ,
and 60 meters. This seemed too
good to be true. I imagined that
the sensitivity would be low and
the selectivi ty would be poor,
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MFJ's shortwave converter.

Jim Gray W1XU
73 Stafl

MASTER HANDBOOK
OF ELECTRONIC

TABLES & FORMULAS
by Martin Clifford

In the introduction to this
book, the author notes that
there are a number of ways to
solve problems in electronics.
The f irst is to use for mulas and
to plug in or substitute nu
merical values. As the author
states, " This technique calls tor
some arithmetic dexterity and,
quite often, a good working
knowledge of algebraic and
trigonometric funct ions, and
sometimes a bi t of calculus.
Aside from the work Involved,
the use of a formula has the
disadvantage in that it supplies
a single solution."

The second method of solving
problems in electronics involves
the use of nomographs which
also can give a number of alter
native solutions.

A third method is provided in
this book by presenting elec
tronics data in tabular form with
minimal use of arithmetic. The
answers to electronics prob
lems are given immediately in
the tables If the elements of the

incorpora t ing the m ounting
"ears" is easily removed by two
small screws set into the sides
of the case, near the rear edges.

There is a slot at the bottom
rear of the assembled unit
which appears to be wide and
long enough ('I." W x 2" long)
to accommodate something like
a ruler or yardstick. There is a
t iny ho le for a screw in the
center of the back, suggesting
that this li ttle clock could be
mounted at one end of a long,
thin stick, like a yardstick. I'm
not sure why anyone would
want to do that, but it does seem
possible, if you want to. Maybe
it's for a pendulum; do you sup
pose .. .?

I have watched the little clock
perform like a champ for two
whole weeks, and know what? It
hasn't lost or gained a mnn
bleem, measured against WWV,
in all that time.

For $24.95, how ca n you hate
it? You can't! Get one, because
you need it to keep from going
bananas t rying to figure out
UTe. More information can be
obtained by contacting Ben
jamin Michael Industries, PO
Box 173, Prospect Heights IL
60070. Reader Service number
482.

local time to UTC? Well, maybe
you're smarter than I am, but I
always have a problem going
from Eastern Standard o r
Eastern Daylight to UTC. I'll ad
mit it is a bit simpler before
noon, but In the afternoon, Ugh!

Enter Benjamin Michael In
dustries with their little liquid
c rystal-display c lock . II sits
quietly on the table top, receiver,
shel f , t ransm itter, windows ill, or
wherever you r imagination
might suggest. 8MI provides
small mounting lugs on each
side of the plast ic case so that
the clock can be mounted in a
panel. It ca n be allached to any
number of o t her t h ings by
means of those lugs-it 's versa
tile, too!

A front-panel toggle switch
and two puen-octtons allow you
to set the time as follows: flip
the togg le to Set and cycle the
hours and minutes wit h the
Hours and Minutes push-but
tons until the proper numbers
come up In the window. As soon
as WWV or CHU give th ei r t ime
set tones, just flip the toggle
back to the left and you're on
time. Seconds are ticked off
unobtrusively yet visibly by the
blinking of the colon tha t
separates hours and minutes. It
is pleasant to finish a OSO and
just look at the time expressed
in hours amd minutes UTC
makes a log·keeplng a snap!

The Ilquid.c;rystal display is
set within a surrounding bezel
which is mounted on an ato
dined or anodized (blaCk)
aluminum front panel. The
t.s-vort pen cell mounts in a clip
on the bottom of the case. tn
side is a glass-epoxy printed
circuit board which appears to
be gold-plated for corrosion re
sistance. The back of the case
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BENJAMIN MICHAEL
INDUSTRIES

24-HOUR CLOCK

What can one say about a
clock, you ask? Plenty, if it's this
quartz-crystal controlled twen
ty-tcur-hour clock from 8MI.

How many times have you
agonized over the conversion at

Paul Grupp KA1LR
73 Stall

the unit, and since you aren' t
likely to be moving the converter
around very often, the slight in
convenience of the present sys
tem is acceptable.

The only othe r problem
doesn't have anything to do with
the converter itself, but can in
volve your car instead. If your
car's ignition system isn't up to
snuff, it can produce a tremen
dous amount of amplitude-mod
ulated hash. If your present
radio can hold its own against
this ruckus, the converter will do
fine, too, as long as yo u don't t ry
to listen to extremely weak eta
trons. wh ich tend to get lost in
ignition noise. If your car's igni
tion no ise is we ll under cont rol
and your am rad io has good sen
sitlvity, you'll be able to DX to
your heart's co ntent.

Serious problems are con
spicuous in th eir tota l absence.
This unit performs so well that I
am surprised that there aren' t
more such converters on the
market. The entertainment and
educational value of this little
box f rom MFJ is fantastic. If you
have any interest in shortwave
listening, MFJ has an incredible
value for you!

The MFJ World Explorer II is
available from MFJ Enterprises,
Inc., PO Box 494, Mississippi
State MS 39762. Reader Service
number 484.

but at $79.95 for the elght·band
model, the little box was sorely
tempting, and I banged off an
order to MFJ Enterprises.

When the package came a
couple of weeks later, I dropped
everything, grabbed my toolbox
and ran out to the car. Groping
around under the dashboard in
the middle of a New Hampshire
winter isn't exactly a laugh a
minute but, fortunately, installa
tion only took about 15 minutes.

I unplugged the car's antenna
lead from the radio, plugged it
into the converter, and plugged
the output of the converter into
the antenna jack on the radio.
The converter operates on 12 V
dc, which is easy to get in my
car; I just tap into the filtered
line I have for two-meter equip
ment. That's all there is to it!

I am a compulsive manual
reader, so I checked the manual
before I went any further. I
needn't have bothered; opera
tion couldn't be simpler. The
converter is normally in Ihe 011
state. When you push in one of
the band switches on the trent
panel, the converter is activated.
Tuning is then accomplished
normally with the tuning knob
on your car 's am radio. When
you want to listen to stations on
the local broadcast band, you
merely push the off switch and
the converter is switched out of
the circuit completely.

With no fu rther ceremony, I
punched the bandswltch for a
band known fo r its daytime ac
t iv ity, and started tuning
around. I was absolutely as
tounded. The thing was amaz
ing! Any fears I had about sensi
tivity were banished. As I tuned
up and down the band I heard
exceptionally strong signals
everywhere, and Ihe selectivity
was excellent. I was so excited
that I didn't know what to do
with myself, and several other
73 staffers who came out to see
what the commotion was all
about were equally impressed.
In the next twenty-four hours I
found all sorts of excuses to go
lor a drive, and each lime I was
rewarded with the reception of
several interesting programs
from every corner of the globe.
MFJ has a winner.

Problems? Yes, I had a couple
of minor problems. The mount
ing brackets included with the
converter are a bit on the small
side and I'd rather see MFJ fur
nish the more Iypical u-eneoec
bracket . Admittedly, such a
bracket would add 10 the cost of
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HAM HELP

problems are known.
The tables are based on stan

dard lormulas used in electron
ics and provide answers of a
much higher order 01 accuracy
than is commonly needed for
the solution of elect ronics prob
lems. The tables also provide a
number of alternate solutions
much as do nomographs, allow
ing the user a choice 01 practical
co mponent values that may be
required In ci rcui ts.

Of Interest to the amateur are
tables giving solutions for resis
tance and conductance involv
ing such things as equivalent
resistance of two resistors in
parallel, resistance vs. concuc
tance, resistivities 01 conduc
tors, and design values for three

We are happy to provide Ham
Help listings free, on a space
available basis. We are nor ha~
py when we have to take time
away from other duties to deci·
pher cryptic notes scrawled il
legibly on dog-eared post cards
and odd·sized scraps 01 paper.
Please type or print (neatly!),
double spaced, your request on
an 8 '11 " x 11"sheet of paper and
use upper· and lowercase le tters
where appropria te. Also, please
make a "1" look like a "1, " not
an "I," which could be an "et" or
an "eye," and so on. Hard as it
may be to believe, we are not fa
miliar with every piece of equi~
ment manufactured on Earth for
the last 50 years! Thanks for
your cooperation.

I have a Koyo Model JL·451
CCTV camera and need a photo
copy of the owner's manual.
Also, does anyone have a
mod ificat ion for improving the
product detector in an HQ·ll0A
VHF made by Hammarlund?

Finally I need an SSTV align·
ment tape. I will copy and return.

Ir. Linderm.n WB2RXA
89 Dovecote Ln.

Commack NY 11725

Help! I need some assistance
down here in South America.

First, I need help in getting
the paperwork completed lor my
local amateur license. I am told
that it would be much faster it I

types of attenuator networks,
'r-eed. H-pad, and e -cee. There
are tables on voltage and cur
rent, capacitance, inductance,
impedance, permeability, power
decibels, and sensitivity.

If, for example, you require a
simple attenuator pad to supply
an insertion loss of 40 dB, you
can go to the table on Design
Values for Atlenuator Net wor ks
and, for a r-ceo. locate 40 dB In
the let t-hand column o f th e
table. Then, to the right of this
value, read the val ues for Rl and
R2, where Rl represents two
resistors each haying a value of
588.1 Ohms. R2 is shown as nev
ing a value of 12 Ohms. The
same method can be used to
locate desired resistance values
for the H·pads and rt-pads.

had another ham who knows the
ropes to help. I have listened to
the local repeater till I am some
what blue, but no one ever gives
out their phone number and of
course I do not dare g ive a call ,
since the laws here are very
strict about that.

Second, I am looking for a
simple circuit which will help us
in a Bible competition-a ques
tion and answer type of pro
gram. The requirements would
be as follows:

One button per each team
member. Three teams, 4-6 memo
bers per team. When a team
member's button is pusree. It
would lock out all other buttons,
while lighting a light on the but
ton block and an LED or digital
readout for the team and team
member on the console. A reset
button on the console would
also be needed.

Fina lly, I am looking for an IC
that wou ld work wi th a TT de
coder project I am wo rking on
for my bench and for possible
use with a portable repeater
when I return to the Uni ted
States in three and a half years.
For the first prototype, I plan to
use 5675 since they are some
what available here (even
though very overpriced).

I am looking for a chip that
would give me a numeric read
out rather than one of a row of
LEOs to signify the decoded
digit. Being somewhat of a be-

There is a chapter on enten
nas which I found of little use for
the amateur. The standard pub
lications lor amateurs are much
better sources of antenna Inter
mation and it is my feeling that
some other aspect of electron
ics could have been substituted
for this short chapter on anten
nas.

For the amateu r interested in
compute rs, there Is a chapter on
digital logic and number conver
sion tables and a chapter on
symbols, codes, and alphabets
which includes the American
Standard Code for Information
Interchange (ASCII).

For the constructor, there are
chapters on transistors cover
ing alpha vs. beta and methods

ginner,l am not sure which Chip
or IC would be a good choice.

At present, the 567 output is
fed to a 7402 or one 01 three
7402s which in turn gives a high
output depending on the digit
decoded, l.e., 1.(), " If. Thus, the
leed or output to the needed IC
would be anyone 01 12.

I would appreciate any help
which readers could give on
these matters. Thank you very
much and may God bless you.

M.jor Fred Musgrave WB3HCW
Special Projects Director

Ejercito de Salvaclon
Sucursal 3, Casille 194

1403 Buenos Aires
Argentina

I need a COllins 32S1 trans
mitter in any condition-either
repairable or for parts.

H. F. SChnur
115 Intercept Ave.

North Ch.rleston SC 29405

I badly need a copy of a man
ual lor a General Radio 1021·A
signal generator. I will pay any
reasonable fee.

George Shlr. WD4BUM
Rt. 7, Box 101 -1

Anderson SC 29624

I need a Hamcrat ters SR400
or SR400A crystal lattice filter,
part no. 049-000851. Can anyone
help?

M.rv Westerdahl KA.ILK
1600 Frontier Ln.
Ol.the KS 66062

I would like Information on a
radio I picked up at a Junk sale. It
is a s-meter radiophone (DeWald
by U.S.L.). I would like to find out

of testing transistors, wire, color
codes, time constants, and both
RC and RL constants.

As the author indicates in his
Introduction, there is a limit to
the number of electronics tables
that can be prepared. When a
problem requires more than two
component parts 01 tne tcrmute.
it is better to use the formulas or
nomographs th an to try to set up
tables.

As stated, this book's pur
pose is to save time and work,
and on this basis I found this
book useful and wort h its $1 4.95
price. It is available from Tab
Books, Inc., Blue Ridge Summit
PA 17214.

Edwin A. L.ppi WD4LOO
C",,'boro NC

as much as I can about the radio
or sell it to someone who could
use It . By the way, It has an 8450
kHz crystal.

Fred Nordstrom KA41ZK
Rt. 2, Box 26

Calvin KY 40813

I am involved in a high school
science project and need any
parts, complete units, etc., of
the ANIUSM 32 oscilloscope. I
will pay all postage.

A. G. H.1l W6BSH
1381 T.perCt.

San Jose CA 95122

The Louisiana Slow Net is
looking for arty amateurs Inter
ested in t raffic handling. The
LSN meets Monday through Fri·
day at 0130 UTC on 3.703 MHz.
Interested parties should send
an SASE.

Stephen V. Genusa WD5EAE
2106 P.rk Avenue
Monroe LA 712Q1

I have just acquired an old
Vibroplex no. 176056 key. It is in
nearty mint condition. Can any
one tell me how I can learn the
year of its manufacture?

D. L. Bassler WD4KAX
330 Country Club Dr.

Tequesta FL 33458

I need a power transformer for
a Heathkit~ HX-10 SSB trans
mitter. Primary: 117 V ac; secon
daries:5 V@2A,5V @2A,6.3V
@ 9 A, 222 V cot, 814 V c-t. and
1880 V Cot. It is Heath part num
bet 54-114.

Jud White WA2PMH
50 N. Greenwood Ave.

Hopewell NJ 08525
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SOCIAL EVENTS
Listings in this column are

provided free 01 charge on a
space-available basis . The
fo llowing information should be
included in every announce
ment: sponsor. event. date,
time, place. cit y. s tate, admis
sion charge (if any), features,
talk-in frequenCIes, and the
name of whom to contact for
fu rther information. Announce
ments must be received two
months prior to the month in
which the event rsees p lace.
They should be sent directly to
Editoria l Offices. 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

OLD BRIDGE NJ
MAR 1

The Old Bridge Radio Associa
tion will hold its first annual auc
t ion of ham radio, electronic,
and computer equipment on
March 1, 1981, at the Cheese
Quake Firehouse, Intersection
of Ales. 35 and 9, Old Bridge NJ.
The exhibition will begin Sunday
morning at 11:00 am, and the
sale will begin at noon. Refresh
ments will be available. Talk-In
on .72/.12 and .52. For more In
formation, ca ll Fred Goldberg at
(201}-257-8753.

DAVENPORTIA
MAR 1

The Davenport Radio Ama
teur Club will hold lis ten th an
nual hamfest on March 1, 1981 ,
from 8:00 am to 4:00 pm at the
Davenport Mason ic Temple,
Highway 61 (Brady Street) and
7th Street, Davenport IA. Tickets
are $2.00 In advance, $3.00 at the
door. Tables are $4.00 each with
a $2.00 additional charge for an
electrica l hookup (Ilmitecl num
ber). Features will include over
$2,000 worth of major prizes.
Hotel discounts and retresn
ments wiH be available. There
will be a pre-nemteet Saturday
night banquet with Paul Graver,
midwest ARRl SCM, as guest
speaker. Banquet tickets are
$8.00 and reservat ions must be
paid by February 18, 1981. Talk
in on 146.281.88, WlIBXA. For ad
vance t ickets, dinner, and table
reservations, write Dave Jo
hannsen WBQFBP, 2131 Myrtle,
Davenport IA 52804.

GRAND JUNCTION CO
MAR 7

The Grand Mesa Repealer
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Society will hold the second an
nual indoor Western Slope
Swapfest on March 7, 1981, at
the lincoln Park Barn, 12th and
Gunnison, Grand Junction CO.
Doors will be open from 10:00
am through 4:00 pm and admis
sion is free. Swapfest tables are
$4.00 in advance. Attractions
will include commercial exhibi
tors, a flea market, an auction,
and prizes. Raffle tickets lor the
grand prize of a Tempo 8-1 are
$2.00 each. Talk-in on 146.22/.82.
For further information, send an
SASE to larry Brooks WBQECV,
3185 Bunting Avenue, Grand
Junction CO 81501, or call (303)
434-5603.

STERLING IL
MAR 8

The Sterling-Rock Fall s Arne
teur Radio Society will hold its
21st annual hamlest on Sunday,
March 8, 1981 , at the Sterling
High School field house, 1608
4th Avenue,Sterling IL Advance
tickets are $2.00 and t ickets at
the door are $2.50. A large in
door Ilea market will be re
stricted to radio and electronic
items only. Tables are available
for $5.00 for commercial and
$3.00 for others. Plenty of free
pa rking will be available, lnclud
ing an area to accommodate
campers and mob ile t rail ers.
Many prizes will be given away,
including a lirst prize 01 a mini
computer. Doors open at 7:30
am. Featured will be a movie,
"The World 01 Amateur Radio,"
to be shown throughout the day,
bargains. good load, and plenty
of close-by activities for XYLs
and kids. Ta lk-in on .52 and
WR9AER .251.85. For advance
tickets and tables, writ e Sue
Peters KA9GNR, 511 8th Ave
nue, Sterling IL 61081 . Make
checks payable to Sterling·Rock
Falls Amateur Radio Soc iety
and enclose an SASE.

MIDLAND TX
MAR 104-15

The Midland Amateur Radio
club wi ll hold its annual swap
fest on Saturday, March 14,
1981, from 1:00 pm until 7:00 pm,
and on Sunday, March 15, 1981,
starting at 8:00 am, at the Mid
land County Exhibit Building
east of Midland TX on Highway
BO. There will be door prizes. Pre-

registration is $4.50 or $5.00 et
the door. Talk-I n on 146.1 6/
146.76. For more information or
to pre-regi ster, wri te the Midland
Amateur Radio Club, Box 4401 ,
Mid land TX 79704.

TRENTON NJ
MAR 15

The Delaware Valley Radio
Assoc iation, W2Z0, will hold its
9th annual flea market on Sun
day, March 15, 1981, from 8:00
am to 4:00 pm at the New Jersey
National Guard 1121h Field Artil
lery Armory, Eggert s Crossing
Road, in lawrence Township,
NJ . Advance registration is
$2.00, $2.50 at the gate. There
will be indoor and outdoor flea
market areas. Sellers are askecl
to provide their own tables.
Prizes and retresnments will be
available. Talk-in on 146.071.67
and 146.52. For additionalinter
matron or tickets, write DVRA
PO Box 7024, West Trenton NJ
08628. Please include an SASE.

WINCHESTER IN
MARlS

The Randolph Amateur Radio
Association will ho ld its 2nd an
nual namteet on Sunday, March
15, 1981, from 8:00 am to 5:00
pm, at the National Guard Ar·
mory,wtncnester IN. Admission
Is $2.00 in advance or $3.00 at
the door. Table space is $2.50
and table space wilh table (nmn
ed supply) Is $5.00. Space reser
vations must be made in ad
vance. Features inc lude prizes,
programs, new equipment dis
plays, a flea market, and re
f reshments- a li indoors with
secu rity. Talk-In on 147.90/.30,
223.30/224.90, and 146.52. For
advance reservat ions and Inter
matlon, contac t J ake Li fe
W9VJX, Box 162, Winchester IN
47394, or phone (317}-584·9361.

CANTON OH
MAR 21

The Canton Amateur Radio
Club will ho ld its annual auction
on March 21, 1981, at the
Nimishlllen Grange Hall, Easton
St reet NE, Canton OH. The
doors will open at 4:00 pm and
the auction will start at 7:30 pm.
An lcom IC2A and an antenna
tuner will be given away as door
pr izes. The two-meter check-in
prize will be an Avant! antenna.
Check·ln on 146.191.79. For ad
vancecl t ickets and/or further in
formation, send an SASE to A.A.
Stellarinl WBBVUN, 1003 Shady
side Avenue SW, Canton OH
4471 0, or phone (216}-453-5896
after 5:00 pm.

MARSHALL MI
MAR 21

The Southern Michigan Arne
teur Radio Society and the Cal·
houn County Repeater Assocra
tlon will sponsor the 20th annual
" Michigan Crossroads" Ham
lest on Saturday, March 21,
1981 , at the Marshall High
School, Marshall MI. Doors will
open at 7:00 am for exhibitors
and at 8:00 am for buyers and
lookers. Free parking, unloading
help, and food service will be
available. There will be a special
craft section for the ladies, and
door prizes and talk- in prizes will
be awarded. Table space is $.50
per foot and will be reserved un
til 9:00 am. Talk-In on .07/.67 and
.52. For more information , write
SMARS. PO Box 934, Battle
Creek Mt 40016, or call Earl
Goodrich at (616}-781-3554.

SO. SIOUX CITY NE
MAR 21

The 3900 Club and the Sao
land Repeater Association will
sponsor Hamboree 5 on Sat
urday, March 21 . 1981, at the
Marina Inn, So. Sioux Cit y NE.
Doors wilt open at 9:00 am. Ad
vance registrat ion, including the
banquet, is $10, tickets at the
door are $12, and the Hamboree
only (no dinner) is $2. Present
will be Midwest Director Paul
Graver W0FIR and OSTs Stuart
Leland W1JEC, who will present
two prog rams. Features include
CW contests, a special Novice
mee ting, many prog rams
tnroucbouttbe day, commercial
exhibitors, a flea market , oro
time rad io and amateu r exhibits,
and pr ize drawings. At 6:00 pm,
there will be a banquet featuring
Toa s t m as t er John Dan iels
WA0GQK. There will be special
programs for the ladies. aeser
vations for a 3)( 8 foot table are
S2 and can be made by contact
ing AI Smith WI3 PEX, 3529
Douglas Street, Sioux City IA
511 04. For advance tickets and
motel reservat ions, write Jerry
Smith W0DUN. Box 14, Akron IA
51001 . For more information,
contact Dick Pitner WI3FZO or
Glen Holder KtlTFT.

CHARLOTTE NC
MAR 21·22

The Mecklenburg Amateur
Radio Society, Inc., will sponsor
The Charlotte Hamlest and
ARRL North Carolina state con
vention on March 21 ·22, 1981 , at
the Civic Genter, Charlolle NC.
Close by are hotels, restaurants,
and se cure parking . Aisle
booths are S60.00 and end



booths (in pa irs) are $160.00.
This Includes a name sign, two
tables, dividers, and electricity.
For more Information or booth
reservat ions, write The 1981
Charlotte Hamfest, Mecklen·
burg Amateur Radio Society,
rnc., 2425 Park Road, Room 023,
Charlotte NC 28203, Atlention:
Bob Darke W4MHF. On Friday,
March 20, 1981, the annual cnar
lotte Hamfest " Attitude Adjust
ment" party will be held in the
Civic center Hospitali ty Room.

IRVINGTON NJ
MAR 22

The Irvington Radio Amateur
Club will ho ld its hamfest on
Sunday, March 22, 1981, f rom
9:00 am to 4:00 pm at the PAL
Build ing, 285 Union Avenue, Irv
ington NJ. Take the Golden
State Parkw ay to ex it 143 north
or 143A south. There will be re
freshments ava ilable. Ac m!e
slon is $1 .00 and tables are
$3.00. Talk-in on .341.94 and .52.
For further Information, call
Pete WB2FAS (201r763-8220, or
wr ite IRAC, PAL Building, 285
Union Avenue, Irving ton NJ
07111 .

MAUMEEOH
MAR 22

The Toledo Mobile Radio As·
socraucn. Inc., will hold its 26th
annual auction and hamfest on
Sunday, March 22, 1981, at the
Lucas County Recreat ion Cen
ter, Key Street, Maumee OH.
Hours are from 8:00 am to 5:00
pm. The free auction starts at
10:00 am. There will be ample
free parking all day and over
night. Tickets are $2.00 in ad
vance and $3.00 at the door.
Flea market tables are available;
displays are limited to electron
ics and ham gear. There will be
commercial exhibits, refresh
ments, door pr izes, and a big raf
fle-ali inside. Prizes include a
Kenwood TS·13O with power
supply, two lcom 1C-2AT HTs, a
Bird Wattmeter, and many more.
There wil l be an add itional
ladies' program. Bring your YL,
XYL, or OM and make a day of it.
Talk-in on 146.521.52. Area re
peaters are 146.011.61 , 146.191
.79, 146.341.94, 147.871.27, and
147.9751.375. For additional in
form at ion , w rite J. Hontsko
N8BGH, 1733 Parkway Drive N.,
Maumee OH 43537.

COLUMBUS GA
MAR 28-29

The Co l umbus Am a te u r
Radio Club will ho ld Its hamfest

on March 28-29, 1981 , at the C0
lumbus Municipal Auditorium.
Admission is free. A ticket dona
t ion is $1 .00, and inside swap
tables are $5.00 per day. There
will be a free outside Ilea
market. Th is is an ARRl ham
fest and will include an ARES
forum. Talk-jn on .281.88. For
table reservat ions, co nt ac t
K4RHU, 2701 Peabody Avenue,
Columbus GA 31904, or phone
(404r 322,7001. For more fntcr
m atlo n or ti ckets, contact
N4ATI, 263 l ogan Avenue, Ft.
Benning GA 31905, or phone
(404)-687·3272.

PHILADELPHIA PA
MAR 29

Penn Wireless Associat ion ,
Inc., will hold its Tradeteet '81 on
Sunday, March 29, 1981 , at the
National Guard Armory, South
hampton road and Roosevel t
Boulevard (Rte. 1), Y2 mile sou th
of exit 28 on the Pennsylvania
Turnpike, Philadelphia PA. Gen
era l admission is $3.00 and a
6' x 8' seller's space is $5.00
with an additional $3.00 for a
power connec tion (l im ited num
ber). Each sales space will en
t itle the seller to one free ecmts
sion. Doors will open at 7:00 am
for setup and at 8:00 am for
general admission. Features
will In c lude prizes , retrestr
ments, displays, rest areas, and
surprises. Talk·in on 146.1151
.715 and .52. For more informa
t ion, contact Kenneth Marinoff
K3FKW, PO Box 734, l anghorn e
PA 19047.

MADISON OH
MAR 29

The lake County Amateur
Radio Association will hold its
3rd annual lake County Ham
fest on Sunday, March 29, 1981,
at the Mad ison High SChool,
Madison OH. Admission is $2.50
In advance (sen d an SASE
before March 14, 1981)and $3.50
at the gate. Display space, in
elud ing table(s) if desired, is 85c:
per linear foot. Table rent with
reservation will hold a space un
t il 10:00 am. Highlights will in
elude commercial exhibits for
ham and computerist, an inside
flea market, a computer raff le
wi th a prize of an Ohio Scientific
C1P Series 2 personal computer
with monitor, cassette, and 8K
RAM. Also, door prize draw ings
will be held hourly, with f irst
prize being a Ten-Tee Delta 580
wi th 260PS. Plenty of overnight
accommodations are available
within a 15-minute drive. Talk-in

on 147.811.21. Check-In on
146.521.52. For further details,
write lake County Ham fes t
Commit tee, 5555 Anaconda
Road, Mentor OH 44060, or call
(21 5r953-9784.

BRAINTREE MA
MAR 29

To celebrate its 50th anniver
sary In amateur rad io, the South
Shore Amateur Radio Club will
ho ld an indoor flea market on
Sunday, March 29, 1981, at the
Viking Club, 410 Quincy Avenue,
Braintree MA, from 11:00 am to
4:00 pm. The entrance fee of
$1.00 Includes one chance lor
th e door prizes. Addit ion a l
chances may be purcha sed at 3
for $1 .00. There will be eight·foo t
tables available for $7.50 each
(which includes one free ecmrs
slon). Vendors will be able to set
up at 10:00 am. Plenty of free
parking witt be available. For ad
vance table reservations, send a
check, payable to the South
Shore Amateur Radio Club, to
Ed Doherty W1MPT, 236 Wild
wood Avenue, Bra intree MA
02184

ROCHESTER MN
APR4

The Rocheste r A m at eu r
Radio Club and the Rochester
Repeater Society will sponsor
the Rochester Area Hamfest on
Saturday, April 4, 1981, at a new
location, John Adams Junior
H ig h , 1525 NW 31 St reet ,
Rochester MN. Doors will open
at 6:30 am. There witt be a large
Indoor f lea market for radio and
elec tronics items, prize raff les,
refreshments, and plenty of free
parking. Talk-in on 146.221.82
(W RIJA F T) . For f urther In 
formation, con tact RARC,
WBIJYEE, 2253 Nord ic Ct. NW.
Rochester MN 55901.

UPPER SADDLE RIVER NJ
APR 4

The Chestnut Ridge Radio
Club will ho ld a ham rad io and
computer flea market on April 4,
1981, from 9:00 am to 3:00 pm at
the Educat ion Build ing, Saddle
River Reformed Church, East
Saddle River Road at Weiss
Road, Upper Saddle River NJ.
Tab les will be available for $10;
tail ga t ing , $5. There is no admis
sion fee. Food and drink will be
available. For further informa
tion, contact Jack Meagher
W2EHD, (201r768-8360, or Neil
Abltab lto W A2EZN, (201)-767·
3575.

GOTEBORG SWEDEN
APR 4-5

The Goteborg Transmitting
Amateurs invite all interested
hams to an internat ional ham
meeting in the Swedish Trade
Fair centre, Goteborg, Sweden,
on April 4-5. 1981. Featured will
be a t hematic stamp exhibition ;
lectures on VHF, UHF, and SHF;
and meet ings for YLs , award
hunters, and DXers. Other pro
grams to be announced are tox
hunting, a mobile-radio contest ,
atld a CW speed contest. A ham
fest will be held on saturday
night.

PADUCAH KY
APR 5

The Paducah ARES Club wi ll
hold its 2nd annual nemreweo
lest on Sund ay, April 5, 1981 ,
f rom 8:00 am to 5:00 pm, at the
National Guard Armory, Pedu
can KY. There witt be hourly as
we ll as grand prize draw ing s.
Dealers witt be on hand. Talk-in
on 147.661.06 and 146.52. For ad
d itional Informat ion, contac t
larry Reid AI4T, Chairman, 220
longview Drive, Paducah KY
42001 .

FRAMINGHAM MA
APR12

The Framingham Amateur
Radio Association will hold Its
annual Spring f lea market on
Sunday, April 12, 1981 , at the
Framingham Police Station drill
shed, Fram ingham MA. Doors
will open at 9:00 am and admis
sion is $1.00. Sellers' tables are
$7.00 in advance and $8.00 at
the door. Talk-in on .751. 15 and
.52. For more Informat ion or
setter pre-reg istrat ion, contact
Ron Egalka K1YHM, 3 Driscoll
Drive, Fram ingham MA 01 701, or
phone (617}-877-452O.

AMBOY IL
APR 26

The Rock River Amateur
Rad io Club wi tt hold its 15th an
nual hamfest on April 26, 1981,
at the lee County 4H Center in
Amboy IL, one mile east of the
junction of Rtes. 52 and 30, 10
miles south of Dixon IL There
will be tree coffee and donuts
starting at 8:00 am. Camping
space will be available at a nom
inal charge. Six-toot d isplay
tables are $5.00 each and
t icket s are $1.50 In advance,
$2.00 at the gate. Talk-In on
.371.97 and .52. For fu ll details,
contact Charles (Chuck) Randa ll
lN9lDU. 1414 Ann Avenue, Dixon
Il 61021, or phone (815}-284·
6380.
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LETTERS
from page 20

QRZ HAWAII

The McK inley High School
Amateur Radio Station (KH6NF)
is trying to make con tact with
teenagers and young adults
around the wor ld . McKinley
High SChool Is the oldest public
high school In the state of
Hawaii, being 115 years old this
school year. We are located In
Honolulu , Just minutes away
from the famous Diamond Head
crater and Waikiki Beach. Our
student population is just over
2000 students and would rival
the United Nations with our
d iversity of culture and nat ional
heritage.

The club stat ion has been in
operat ion since 1966, but thi s
year we are making a special ef
fort to contact other club ste
t ions and younger members of
the amateur radio society. We
are inviting everyone to Join us
on the bands and make this year
an out standi ng one lor the
youth In amateur radio.

Our hours of operation will be
from 1730Z to 1815Z and 0045Z
to 0130Z Monday through Fri
day, and 2000Z to 21 30Z Mon
day, Wednesday, and Friday. At
present , we operate on 28.530
MHz ± QRM. If 10 meters
closes up, we will operate 21 .320
MHz or 14.320 MHz. We also
operate In the Novice band on
21 .195 ± QRM.

Novice ticket YOU're offering to
help with will allow only CW con
tacts and, worse still, that the
equ ipment for the four bands is
expensive. For the prospective
Novice to invest that much work
and money Is a big decision. I
feel that more would make that
decision If phone privileges
were inc luded in the reward. Not
a lot of privileges, but Just
enough lor a carrot.

For example, a new phone
subband at 28.4 to 28.5 with a
250-Walt limit. Novices could
meet with alt other c lasses of
hams on th is band, get encour
agement, ask questions, and
gain experience. I'll bet that
more interesting CW contacts
wou ld come from Novices who
are exposed to a little phone fun.
I'll also bet more Novices would
be licensed because of phone
privileges.

So, how about an easy-code
(easy-theory?) licen se with a car
rot to ent ice the newcomer?

Larry W, Garens WD8CIY/5
Brady TX

1'---__1

SAFETY FIRST

CARROT DANGLING
1.....--__1

I'd like t o co mmen t o n
Wayne's Idea of a code-free
(theory·free?) ham li cense. We
already have one! It's called the
Novice License. The code and
theory requ ired for Novice are
so simple that anyone who can
read can get a t icket. Even some
bright gradeschoolers are li
censed .

Most people who don't know
about code or electronics are
afraid to learn anything about
ham rad io. learning code and
theory Is work. Work should
have a reward. The CW-only
Novice license is not enough
reward for people who are ac
customed to vo ice communrce
non.tt's hard to convince a CBer
or teenager to learn code,
theory, and laws for a radiotele
graph ham license.This Is espe
cially so when he finds out he
must learn more code, more
theory, and more laws, and then
have to travel to a distant c ity for
the exam for a rad iotelephone
ham license.

Almost everyone has had a
prospective ham become cts
couraged to find out that the

monopo ly on clarity or success.

If,ny Potts W2FOH
WIIII.ms,,\I1e NY

I am very far behind In my
read ing. However, I would st ill
like to comment on the article in
the Au gust , 1980, 73 by
WB6MXD for constructing the
Gel/Cell charger (~A Different
Kind o f Charger," p. 115).

I would like to point out that
any device powered from the
120V ac power line or even from
a battery capable of de livering
large amounts of current should
never be bu ilt without being ap
propriately fused.

To be safe, th is charger
should have a fuse not exceed
Ing % Amp in the 120 V ac pr l·
mary circuit, and to be totally
safe should also have a fuse not
exceed ing 1 Amp In the ac sec
ondary c ircuit.

Most everyone wou ld be
amazed at how fast wire Insula
t ion can burst into f lames when
current flow Is not restricted. If a
diode shorts in a rectifier bridge,
this can easily occur.

Rodger Will iams NeaRG
Minneapo lis MN

1.....--__1
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I
amount o f calculus to cope with
the science texts that he is re
qu ired to master, or to compre
hend the lectures which are an
essential part of his science
education. To disdain the calcu
lus Is to d isdain communication
with some of the greatest minds
of past and present. Most work·
lng scientists employ both
mathematlcal and physical rea
soning in their work, emphaslz
ing one or the other, depend ing
on their personal tastes and tat
ents. When the going really gets
tough, they are happy to try any
tool available.

Please bear In mind that near
Iy a half century has elapsed
since Wayne's own, unfortunate
encou nter with college math.
Many drastic changes have cc
cured both In the way the materi
al is presented and In the extent
to wh ich students must acquire
proficiency in It If they are to get
the most from their subsequent
courses In the sciences.

In 1940 only a relat ively few
Americans went on from high
schoo l to colleges and only a
small Iractlon of college stu
dents enro lled in calculus. To
day the subject is taught In
many high schools, and prob
ably a lot of the brighter stu 
dents who opt for the course are
themselves part of the very ham
fraternity that you are so eager
to serve.

In time, these students wi ll
acquire prof iciency not only In
cal culus, but in d isc iplines such
as linear analysis and matrix el
gebra whose practical tmpcr
tance has been amplified by the
emergence of electronic com
puters, and whose pract ical
need has been amplified by
things l ike the Increased atten
tion which engineers are cevct
Ing to systems theory.

So please try to be more toler
anI. When someone submits an
article containing a few equa
tlons, don 't just d ismiss it as a
display 01 ego or pedantry. Per
haps the author was Just t rying
to express himself In the way
which seemed clearest to him.
Can you be so sure that you are
an infallible guide as to how It
would be c learest to others? No
manner of presentation has a

ONE MA N'S OPINION

With regard to Wayne's edi
torial In the December, 1980,
Issue , It Is reasonable to assert
that the use of calculus and lots
of mathematical equations Is
not essential to the pursuit of
rad io technology by amateu rs or
techn ic ians, and to be gu ided by
this conviction is tailoring the
art icles which you publish. It is
unreasonable to lake the same
editorial opportunity to con
demn co l leg e c a lc u lu s In
general as you seem 10 have
done. The danger In such con
demnat ion is Its possible influ
ence on Impress ionable young
er readers who admire you for
your many accompl ishments
and thus tend to attach undue
importance to what is rea lly Just
one man's opinion.

Many o f these youngsters are
faced with important career
decis ions and will latch on to
any guidance they can find.
Some are contemplating enroll·
ment In universit y courses of
science or eng ineering, courses
for which cal culus Is a require
ment despite your low opinion
of lis merit. These people should
be advised that op inions differ
wideiy on the rol e of mathe
matics In the sciences, and that
yours Is representative of just
one extreme . Everywhere in the
ham community can be found
dedicated, Intelligent, and sue
cessful people who are ere
metrically opposed to the views
you express.

Calculus is the mathematics
of motion and change. As such,
It plays a vital role In the exposi
t ion and understanding of physi
cal pr inc ip les, Indeed, so much
so that It has become part of the
very language In which many
sciences are couched. Thus,the
student must kn ow a fa ir

and more people interested In
hamming not only lor a possible
ca reer but just a "good li fe." You
pursued a career with ham
rad io. I, the "good Ille" as an ex
ecutive In a large corporation!

J. F. Irwin W6ECB
S.n Francisco CA

'---__II
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use proper procedure. Slowly,
their numbers increased until
those of us that used our ca ll
signs were in the minority and
considered somewhat weird by
the average CBer.

I cannot accept tccev'e CB
procedures nor do I want to
search the deep abyss of my
brain to come up with the
world's greatest handle (and
let's face it: The most important
thing to a good CBer is the han
dle). Consequently, I have a box
full of CB gear in my basement
that has not fel t a von of etec
t ric ity fo r ten years. Persona lly, I
feel that perhaps they too have a
right to the airwaves and If they
choose to use a handle instead
of a ca llsign, I can choose not to
partic ipate. In addit ion, It pro
vides a place for the serious
radio operator and the not-so
serious operator, each able to
use the rad io for their enjoy·
ment -everyone has a choice.

Presently, the theory and
code requirements are the only
mechanisms that keep in check
(with pretty good results) the
professionalism of this amateur
hobby. I know of no test that will
scrutinize potential radio opera
tors that would guarantee po
Ute, professional, courteous,
careful radio operators, and I
recognize that the present svs
tern also allows a jackass to cc
casionally slip by the system.

I sympathize with those p0

tent ially f ine rad io operators
that cannot pass that tests and
therefore cannot g ive us the
pleasure of their company on
the bands. I can only say to keep
t rying , for we'l l be waiting. Hew
ever, if the FCC does away with
the test ing requirements, you
and I both know what will hap
pen and you and I will also be
making a choice between seil
Ing our equipment or finding
that super-unique handle (how
about " Hambone" - seems ap
propriate).

So, until someone comes up
with something better. let's not
open the floodgates to tne un
professional, careless, unscru
pulous, rude individuals who will
turn a hobby that presently
b rings enjoymen t into one
which will bring fru strations and
ulcers to us all. Amateur rad io is
sti li a hobby that generates
f rie ndships through o ut t he
count ry, is co ns i de red a
privilege, and approach ed pro
fessionally and seriously by
99.9 % of its license not e
ers-Iet 's not Jeopardize

PROFESSIONAL RADIO

I will be th e f irst to admit that
all the time 1spent learning code
and theory wa s a wa ste of time
fo r I ret ained none of It ; then,
again, I feel the same way about
the language req uirement for
my PhD-truly a waste 01 time,
the only French I know today is
oul (and that is because there is
a magazine with that name). t
feel that even though I did not
choose electronics as my field,
and at the same t ime have no
desire to use CW, I do have a
right to use the rad io as does
everyone. In addition, however, I
feel that along with that right
comes responsibility that must
be taken seriously if I am to use
this privilege.

Ten years ago 1was also into
CB. At that time I would say
" This Is KFK·1988 looking for
_ ," and everyone used call
signs and proper rad io proce
dure. There we re a few who
didn't take it seriously but we ig
no red them or asked that they

I leel this way not because I
think they make you a better
radio operator, not because I
think you should be able to fix
your own gear (I envy those that
can), nor because I think every
one should be a finger-tal ker,
but because it is the only way I
know of to date to keep amateur
radio from becom ing an expand
ed ci tizen-band radio .

Wayne's answer to the letter
concerning radio-theory testing
requirements for amateur radio
licensing (73, December, 1980)
was "Let's hear it lor the code
free, theory·free license." Such
an attitude concerns me greatly.

I do agree with him in prlncl
pal that code or theory rea lly
should not be a requ irement , for
as one will note, It Is called
"amateur" radio as opposed to
"professional" radio. However,
without the requirements we
would be In serious t rouble. Per
sonally, I had a great deal of
t ro ub le passing the theory test
(flunked it the first time), I am
not capable of designing or
repairing (unless very simple)
my own equipment, I do not use
thecodethat almost cost me my
sanity to learn, yet I am a firm
believer in those testing require
ments.

ELITISTS

Must we be subjected to such

unthinking and irresponsible I I
drivel as KB7HM proposes (73,
December, 1980), namely the '- _

elimination of theory from the
licensing exams? It has already
been tr ied In the CB service, and
look at the mess that has result
ed! Do we want this on the ham
bands as well? Is learning such
a painfUl process?

To examine the question from
another angle, what benefits, if
any, do we achieve as a result of
theory requirements in the ex
ams? " That," as M r. Shake
speare said, "is the question."

Hams may well look with
pride at their many contrtbu
none to the science of radio
communications and many as·
soctetee arts. I submit that
much of this progress has come
about because the technical re
quirements that KB7HM would
eliminate are accepted as
demonstration that the ind ivid
ual knows enough of what it is
all about so that the freedom to
Innovate, to experiment, can
safely be entrusted to him or
her, as the case may be. As an
example, while I cannot buy a
ten-meter linear, there is no
problem with my making and us
ing one. It is this freedom which
has made ham radio what it is,
In contrast to the elect ronic
anarchy that we find on eleven
meters.

If we were to abandon require
ments to have at least a glimmer
of what makes the wheels go
'round, the future of ham radio
might as well be turned over to
the equipment manufacturers,
who would certainly lick their
figuratlve chops at t he prospect
of hordes of new (and ignorant)
customers to buy their goodies.

If ham rad io Is not to degener·
ate Into another CB mess, where
a fistful of bucks is the only re
quirement, technical know-how
must remain an Important factor
in licensing, and ham radio will
again be capable of providing
many technically oriented men
and women for Industry, or for
nationa l emergency, as in the
past.

Eli tist gro up? You're damn
right! We hams have over th e
years earned the right to that tI·
tiel Those who find it too diffi
cu lt, too palntul, or just don't
want to be bothered to learn will
always find a Bash to pander to
their wants. To each his own!

I

SAVE LIVES

If you are unable to contact us
because of poor band condi
tions, please drop a line to set
up a schedule and we will doour
best to have a OSO with you.

McKinley High School
Amaleur Rad io Station

1039 S. King Street
Honolulu HI 9681 4

Thanks for encouraging
repeater owners to Install emer
gency locator transmitter (ELn
monitors. Such monitors def t
nttely assist searc h and rescu e
(SAR) forces in two important
ways. First , In many areas of the
country no one monitors 121.5
MHz so repeaters can often be
the lirst to report a distress
signal. Second, the moderate
height of most repeaters (when
compared to a search ai rcraft or
a ground·level search team) pro
vides valuable information in
reducing a search area to a man
ageable size.

Others in the amateur com
munity also can assist in SAR.
Homebuilders, designers, and
commercial firms can work on
creating inexpensive but selec
tive and sensitive 121.5- and
243.Q.MHz direction finders and
receivers. Commercial firms
might also market DFs in kit
form to keep costs down. Traffic
handlers can oller their services
to local SAR teams. Transm itter
hu nters with equipment for
121.5 or 243.0 are al ways wel
come. All of these areas make
good club projects as well. The
resulting favorable publicity cer
tainly would help the club and
amateur radio in general.

Amateurs Interested in this
work should get in touch with
the SAR organization in their
area. II they know someone in
their local Mountain Rescue
Team or Civil A ir Patrol unit,
then that's a good place to start.
If net. they can write to HO CAP
USAF, Maxwell AFB, AL 36112,
tor the address of their state's
CAP Wing. I can also provide
this Information If they wish.

I hope that many more ama
teurs wilt find, as I have, that
saving lives can be more reward
ing than just saving aSLs.

Gary C, Wilson WB2BOO
Major, CAP

Emergency Serv ices Officer
PO Box 16099

McGuire A ir Force Base NJ
08641

1 1
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Based upon the license Class
statistics in my 1979 Callbook,
the losers (Generals and Ad
vanced) represent about 51 per
cent of the licensed ham s. I
wonder how long the AAAL
would survive if it retained only
its 6% favored membersh ip?

No doubt about it: The CW
operators are losers also. They
swapped 75 kHz on 20 and 40
meters tor 50 kHz on a band
where t hey don't have any
equipment or antennas.

Another big loser is the Ad·
vencec class nxer. If you don't
believe me, just check your log
and not ice how many of the real
ly rare countries you bagged on
the bottom 25 kHz of 20 meters.
The crowded condit ions will
again push the rare OX to the
lower end of 20 which will be out
of the Advanced class opera
tors' reach.

I suppose what bothers me
most is that I feel like I have
been had. The Board feels free
to dictate and to manipulate Its
own AAAL members. They ax
pect meto swallow K1ZZ's snow
job. They think they can force
the CW operators to move, too,
and to open up the new 1Q-MHz
band tor them. They th ink they
can force hams to upgrade to
Extra by penalizing them 50 kHz.
They expect people like me to
keep their mouths shut. Well,
I've got news for them . I'U
upgrade when I gel damn good
and ready to do so-and I will
not keep my mouth shut.

Robert G. Ray WB4TCH
Germantown IN

Picky, picky. picky. - Wayne.

I REMEMBERING WHEN I
In the December, 1980, issue

of 73 Magazine, I was tanning
through in preparat ion to read
ing It when two names jumped
out at me, MacK inlay Kantor
and Bandel Linn. I had the good
fortune to meet both in Sarasota
back in 1954 and 1955 when I
worked for Kent McCinley (The
Saraso ta News). Kent asked me
to come down and set up a dark.·
room and photographic staff
and Bandel was doing the car
toons lor the News.

The first time I met him was a
bitter cold morning. The Cit y
Editor wanted a shot 01the off i
ci al thermometer over on Mid
nne Key and I had to go by
Bandel's and get him out 01 the
sack because the Editor wanted
a snowbird drawn sitting on top

l'I<a,. . p~eify

2"d < h",,~

or<o""

lution be c au se h is recom
mendation on how to slice the
p ie fa i led . Inc identa lly , h is
recommendation opposed giv
ing the General and Advanced
Class operators the pa ltry 25
kHz on 20 meters that they did
get.

The only board member de
serving of any respect is Powell
(VE30n. At least he voted in the
best Interest of the hams he was
representing. We all know it
wou ld be in his best interest to
keep stateside calls out of the
band below 14.2 MHz.

OK. it's time to g ive you the
score , the net effect of the
Board's recommendation. If you
tried to decipher this tram QST
you would need a magnifying
glass and a tlowchart to know
the outcome. Here are the
results complete with the win
ners and losers.

For Generals, Advanced , and
Extras, AnY and CtN will be OK
on 10.100-10.150 MHz, a gain at
50 kHz.

Extrasonly: 7.075-7.1ooMHz (25
kHz) and 14.150·14.200 MHz (SO
kHz).

Advanced ops in the 14.175
14.200-MHz range get 25 kHz.

Generals: 14 .22~14.250 MHz (25
kHz).

The only real winners are the
Extra c lass operators. They
gained an addit ional 75 kHz on
phone. I can't argue with the
tellow who studies and passes
the Extra class exam and as a
result gets rewarded with extra
privileges. But in this case, the
Extras did nothing to earn the 75
kHz. For the same effort, the
Generals and Advanced class
licensees got only 25 kHz. The
25 kHz are an insult to one's
pr ide and intelligence. It's like
pitching a steak bone to a dog.

tlCop~rlghl 1979

IdciI ror dnk , ",..:t. and opcfal.... poMIiocI
!'i<aI••,fact,... ooIorful
Top quUJ Ihr~
Silt: r . 8"
A' ·ai\ablo ...../\ Of ...._ -. PlntPa" holder
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best band that was ga ined at
WARC someth ing must be done
tor the phone operators, right?
Wrong !

Well , in all honest y, some
th ing was done tor approximate
ly 6% ot the licen sed hams, the
Extra c lass operators. The Board
recommended opening up the
7.075-7.1CJO.MHz portion of the
40·meter band and the
14.15()..14.200-MHz port ion ot
the 2O-meter band to the Extra
c lass guys.

K1ZZ's art icle was strangely
silent In regard to the 50 kHz on
20 meters that was handed over
to the Extra c lass operators. Nor
did his article mention that it
was this 50 kHz that troubled the
Board the most In deciding upon
what to recommend. Who took
care o f the Extra class guys? Ac·
cording to my 1979 Ca1/book, the
Board members are:

Name License
Dannals Extra
Anderson Extra
Bieberman" Exira
But ler Extra
Carpenter Advanced
Grauer Exira
Holladay Extra
Miller Extra
Nathanson Extra
Oubre Extra
Stevens Extra
Sullivan Advanced
Thurston Genera l
Wang ler General
Wicker Advanced
Zak Advanced
Powell' Canadian

'These board members voted
against the resolut ion.

As you can see, 10 ot the 17
board members are Extra class
licensees, and they voted to
take care of themselves. Don't
be undUly gratefu l to Bieberman
(W3Kn lor his opposing vote.
Apparent ly he opposed the reso-

)2 10 K C<)UnIy lift( ROIId . h r..d. !'>Il~

AMATEUR CALLSIGN DISPLAY

SHELL GAME

(down-right lose) it by laking off
all testing requ irements until a
better system is designed which
will retain the high caliber it is
today. What good would a li
cense to operate be (even if very
simple to aCQuire) if you
wouldn't want to use it alter you
did obtain It?

Timothy W. Joseph WBflM IS
Plainfield u

I hope you will print this letter
and that your readers w ill be as
burned as I am. II all started
when I read David Sumner's
(K1ZZ) " It Seems to Us" article
in the December, 1980, OST.The
mere I read the mere Ilelll was
participating in a last-ta lking
carnival shell game. You know,
the old " now you see it-now
you don't."

I read the K1lZ. article and the
small prlnl lucked away on page
51 of the September, 1980. OST
five or six t imes before 1gol the
whole picture. Judging from the
letters in the Correspondence
sec tion of the December Issue,
complaining about the 25 kHz
on the ac-meter band , many peo
ple completely missed the point.
The ra p occu rr ed on t he
2O-meter band, but I will get to
that later.

K1ZZ almost had me in tears
of grat itude with the Board's
concern for the ham's plight
when the MUF drops below 14
MHz. But he explained that the
new 1Q-MHz band gained at
WAAC wou ld be the so lut ion to
that prob lem. Oh, joy!

Then he tells me that the
Board recommended that this
band (thai was to be my saiva
tion when the MUF dropped) be
used only for CW and AnY.
Egad ! What will the majority of
the operating hams get out of
this band? Nothing! The ARAL
has ballyhooed us tor months
about the new band they gained
for us at WARC (now you see it),
then they turn right around and
recommend restr icting its use to
CtN and AnY only (now you
don't). All that talk about the
MUF dropp ing below 14 MHz
was just something to distract
attention from the real Issue,
wh ich Is, how they are going to
go about sli cing the frequency
pie.

But that's not all the Board
d id. The old shell game is just
warming up. Since the CW and
RnY boys were handed the

I__---.JI
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of the louvered cabinet that
housed the official thermom
eter. Bandel's first words were " I
dunno what the hell a snowbird
looks like."

I met MacKin lay Kantor the
fi rst time at the post office
where I had been sent to get a
shot of him mail ing the manu
script to the publisher on a Mon
day morning. 11 was later the
next yea r that he won the Punt
zer Prize for that manuscript,
Andersonville. We became good
friends and I used to drop in at
his place every t ime I was over at
the beach on an assignment.

We talked about Spain a great
deal as I had at one time rented
a house In a little village and
thought I could loaf for a whole
year. But after a month and a
hall, I was go ing nuts so I had
the agent sub-lease it and I
came back to the states,

My tenant was Mac Kantor.
We used to get a big laugh out o f
It. He to ld Johnny, who owned
the Beach Club, that I was a hell
of a landlord and wouldn't fix
the pipes, but where else could
he rent a six-room house on the
beach, A house that housed
Hemingway, Michener, and my·

self. Where else could he find a
house with all that room and two
servants all for fifty dollars a
month, and keep a dog, Lobo.

One of the most touching
obits I have ever heard was the
one Mac wrote when Lobo died.
Mac loved that dog.

I met a number of Interest ing
people at Mac 's home: Ben
Stahl, the artist , had a beauti ful
home on the key and t did a
spread for House Beautifulon i t.
He bulldozed a hill and built the
house with a basement -un
heard of In Florida those days.
There was a john in the base-

ment! When you c losed the
door, a panel on the right-hand
wa ll slid up and a bar with a
small refrigerator below was at
your elbow.

Another person I met at Mac's
was a folk singer with a guilar
Burl lves.

I left Sarasota and moved to
Miami where I lived unt il I had to
have my leg amputated (bad c ir
culation) and then moved to
Riverview, a small town south of
Brandon which is a small town
south of Tampa.

Bob McConnell
Rlyerview FL

Fig. 2. ATR-6800 keyboard commands.

RTTY LOOP
in programs by hand, which is
very tedious for long programs.

We will catch up on some
reader input next month, and
lake a look at more equipment
useful to the RTTYer as time
goe s by. Questi o ns about
Rny? Even if we covered it a
few yea rs ago, you may have
missed it. Let me know what you
need to f ind out, and look for the
an swer here in RTTY Loop.

display size is a function of the
amount 01 RAM dedicated to the
video d isplay; nonetheless. lorty
charac ters on Rny is a bit more
than ha lf o f a standard RTTY
line, and any attempt at lormat
ting is useless. A hard-copy
printer is probably stilt needed
lor any type of message or nov
elt y work; this may be one of the
new ASCII printers, however,
and need not be an o ld qreen
key-greaser. The character qen
erator could be changed to a
more standard type, and per
haps another sollware fu nction
provided to swi tch the keyboard
into conventional lowercase un
shifted, upperca se shi lled tor
mat in ASCII.

Overall , it's a good unit, but I
don 't think it is the end of the
line. Microlog is actively work
ing on new options and fea
tures, as are many o ther menu
tacturers. I th ink we eu need to
keep our eyes open- it can only
gel better.

Problems? Well, putting the
functions on the keycaps would
help the learning process im
men se ly. Tun ing is marginal
with the provided indicator; two
LEOs for Mark and Space would
make tuning less of a chore. The

tiona ! modes, namely, t ransmis
sion of SSTV (reception is not
supported). Used on Baudot
RTTY, probably the most likely
applicat ion, the unit can provide
good so lid co mmunica tion,
once familiarit y with the unit is
obtained. Other modes can be
run with ease equal to Baudot,
and operation is sim ilar, no mat
ter what the mode.

loom/nomulloggle
SIlect number 01 chi< per II....
Demoduletor logg le
Hlilow 10... logg le
Norma lllnvlftl<! toggle
AGC loggle
pnnl... char II.... length
MOI'II lntl<l:he..ct"lpIlcl"",
Receive mode
R-rte mode, c1Nr b,'"..
Word -.p lotllle
Memory lim
OIspley • .,._ . Ie t...
~elizldIa(lley
EIlIInCl STOP bit
T mlt mode, ..... butI..
T mll mode
RtlCel butler empty
MOl'll IMn buller e mpty
RTTY when butt... I mpty

CNTRl·Z
CNTRl.(l
CNTRl ·'
CNTRL-2
CNTRl·3
CNTRl",
CNTRl ·'
CNTRl ·SPC
CNTRl _SII
CNTRl·KN
CNTRl·AR
CNTRL
CNTRl·TAS
C NTRl·ESC
CNTRl· ...
CNTRl·SK
SHIFT·IIN
S HIFT·AR
S HIFT-<l
S HIFT·BT

So, let's see what we have.
The Micro log ATR-6800 is a ver
sa tile compute r-based (Motor
ala 6800) RnY/Morse system
capable of operating on Baudot,
ASCII, or Morse. Enhancement
programs are available to add
convenience functions in the
standard modes, or to add add i-

bltlrom Compul.. Mode
C..sen. h~ P1ey/R.,;:onl
s.nd clock lime
SYNC (diddle, onIoll
Co mputer term lnel mode
Ignore rectll....cl ll... leed COlle
Anll·CW loggle
SeIeoc1 MAR KIS PACE tr.quenclel
H.Il·Full duple_ HlK1
... e....
L1... Mode. onIott lotllle.....-Prtn t..__..tile toggle

em.. Computer Mode
Prtnlw SflIMd HlK1
SJIlIt ICtMn li... potoltion
RTTY Mode
Unllhllt on Ip'ce toggle
Bll ck/Wl>ite di l pley to'iJgII
Word mode. on/oil toggle
Sllecl opeflllng.peed
Klyl"", reI.y loggle

CNTRl·A
CNTRl ·B
CNTRl·C
CNTRl·D
CNTRl·E
CNTRl·F
CNTRl·G
CNTRl·H
CNTRl ·J
CNTRl·K
CNTRl·l
CNTRl·M
CNTRl·N
CHTRL-C
CHTRl·P
CNTRl.,
CNTRl·T
CNTRl· U
C NTRl·V
CNTRl.W
CNTRl·X
CNTRl·Y

Irom page 18

l ional cassette recorder. The
unfortunate side is thai no com
patible tape system is used for
the se tapes. So, owners o f large
6800 systems cannot assemble
program s on the large system,
dump them 10 tape and load that
tape into the ATR-6800. They are
forced either to f igure ou t some
di rect wa y 01 loading or to type

HAM HELP
I recently obtained a Trio

9R59o general-coverage com
munications receiver, but no
schematic or service manual
was available from the previous

owner. I will glad ly pay lor
photocopies or an original man
ual. This receiver was manutec
tured in the 60s and sold by
Simpsons-Sears in Canada.

Thank you.

F. G. Clark Fcrrest VE3BOF
102 Richmond 51. N.

Hensall, Ontario
Canada NOM 1XO

I need two things. First , a
schematic for a Knight C·577
speech compressor. Second , a
schematic/manual for a signal
monitor, Model SM7403, made
by Delense Electronics, Inc., of
Rockville MD. Most important, I

need to know what i-I frequency
the signa l monitor operates
with. Without that, I cannot use
it !

Any costs lor schematicsl
manuals or copies thereof will
be happily reimbursed. Please
notily me of what you have.

SSG Gary E. Kohtala WA7NTF
Qtrs 7720, Shiloh 51.
FI. Deven s MA 01433

(611)-n2-D395
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CONTESTS

•

from page 14

BARTO SPRINQ RnY CONTEST

0200 GMT March 21 to
0200 GMT March 23

The tctet contest period Is 48
hOUTS but not more than 30
hours of operation Is permitted.
Time spent as li stening counts
as operating time. The 18 hours
of non-operatlng time can be
taken at any lime during the
contest but off-periods may not
be less than 3 hours at a time.
Times on the air must be sum
marized on the summary sheet.
There are separate categories
lor slngle-operators, mult i-oper
ator, and shortwave listener sta
tions. Use all amateur bands
from 60 through 10 meters. Sta·
nons may not be contacted
more than onceonanyone band.

EXCHANGE:

The message exchange con
sists of 1) time In GMT; this must
consist of a full tcur-ucu re
group and the use of the expres
sion "same" or "same as yours"
will not be acceptable. 2) A$T
and message number; the mes
sage must consist of a three
figure group starting with 001
for the first contact made.

SCORING:

All two-way AnY contacts
with other stations within one's
own country earn two points;
those contacts outs ide your
country are worth ten points. All
stations can claim a bonus of
200 points for each country
worked, inc luding their own.
Note that anyone country may
be counted again if worked on a
different band, but continents
are counted once only. The
AAAlcountryllst is used and, In
addition, each W/K. VElVO, and
VK call area will becounted as a
separate country. Final score Is
sum of QSO points times the
to t a l number 0 1 count ries
worked added to the number of
countries times 200 bonus
points each times the number 01
continents. Note, proof of con
tact will be requ ired in cases
where the station worked does
not appear in any other contest
log received or the station
worked does not submit a check
log.
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AWARDS:

Certificates will be awarded
to the leading stations In each
of the three classes, the top eta
tion in each continent, and to
the top station in each W/K,
VElVa, and VK area. If a centes
tant manages to contact 25 or
more different count ries on two
way AnY during the contest, a
claim may be made for the
Quarter Century Award (OCA)
issued by BARTG and tor which
a charge of $3.00 (USA) or 15
lACs is made. Make your claim
at the same t ime you send in
you r log. Holders of existing
OCA awards will automatically
have new countries added to
their records. However, due to
the high volume of work, it will
not be possible to prepare and
dispatch any new awards or up
date any existing awards until
the IInal resul ts 01 the contest
have been evaluated and pub
lished.

Additionally, If any centes
tant manages to contact eta- :
tions on two-way AnY with
each 01 the six continents and
BARTG Contest Manager has
received either a contest or
check log Irom each of the six
stations concerned, a c laim may
be made for the WAC Award
issued by the American RTTY
Journal. The necessary informa
tion will be sent to the Journal,
which will issue the WAC Award
free of charge.

ENTRIES:

Use a separate sheet for each
band and indicate all times on
the air. l ogs should contain:
date/Ume In GMT, callsign 01
station worked, RST and mess
age number sent, t ime, AST and
number received, and points
claimed. logs received from
shortwave listeners must con
lain both the fun report sent and
received by the sta tion logged.
Incomplete logg lngs are not eli
gible for scoring. The summary
sheet should show the full seer
ing , the times on the ai r, and in
the case of mcnr-cperetcr sta
tions, the names and callsigns
of all operators involved with the
operation 01the station. All logs
must be rece ived by May 31,
1981 , in order to qualify. Sum
mary and log sheets are avail-

able from the Contest Manager
at the address shown below.
The judges' decision will be final
and no correspondence can be
entered Into, in respect of Inccr
teet or late entries, and all logs
submitted will remain the prop
erty of the Brit ish Amateur
Radio Teleprinter Group. Send
entries to: Ted Double GBCOW,
89 linden Gardens, Enl ield, Mid
dlesex England EN1 40X.

TENNESSEE aso PARTY

2100 GMT March 21 to
0500 GMT M.rch 22

1400 to 2200 GMT March 22

This is the 11th annual QSC
party sponsored by the 'rennes-
see Council of ARC. You may
work the same station on differ
ent bands, modes, or counties.
Repeater contacts are not al·
lowed. Mobiles compete against
mobiles, portab les against port
abies. Single-transmitter entries
only, please. No cou nty-line
operations allowed for mutttpta
contacts. Portable stations
must set up per Field Day rules.
No " list" operations are allowed.

EXCHANGE:

Signal report and state, provo
ince, country, or TN county.

SCORING:

Score one point per phone
OSO; two pointsperCWaSCon
SO, 1.5 points on other bands.
Combine phone and CW score
as one contest. TN stations mul
tiply aso points by sum of num
ber of different states, TN coun
ties, and VENO provinces. All
others multiply asc points by
the number of different TN coun
ties worked. For stations working
outside their home TN county,
score 200 bonus points tor each
county with a minimum of 10
asos. A power bonus multiplier
of 1.5 1s available to all stat ions
operating at 200 Watts oc or
less during the entire contest
period.

FREQUENCIES:

Phone- 3980, 7280, 14280,
21380, 28580.

CW-approx. 50 kHz up from
bottom of each band , Novices
within their bands.

AWARDS:

Plaque to TN winner, TN mo
bile, and portable, plus ou t-ct.
state winners. Certificates with
complete contest summary to
every station sending in logs
with at least 15 contacts.

ENTRIES:

logs must show date/time In
GMT, slatlon worked , band,
mode, exchange,and score. Use
separate log sheets for each
band with over 50 contacts. Sub
mit a cross-c heck sheet simi lar
to ARRl con if over 200 osos
are made. l ogs must be leg ible
to avoid disqualification. logs
must be mailed by May 1, 1981,
to: Dave Gogglo W4OGG, 1419
Favell Or., Memphis TN 38116.
Please inc lude a business-sized
SASE with your logs.

CARF PHONE
COMMONWEALTH CONTEST

1200 GMT March 21 to
1200 GMT M.tch 22

This contest is sponsored by
the Canadian Amateur Radio
Federat ion (CARF) and Is open
to all radio amateurs licensed to
operate wi thin the common
wealth or British Mandated Ter
ritories. Operators may use the
entire 24-hour contest period.
All contacts must be made on
sse using SO through 10meters.
Only one contact may be made
with any slat ion using a Com
monwealth callslgn except
those within the entrant's own
ca ll area. UK stations may not
work each other for points.

EXCHANGE:

AS report and a three-figure
serial number commencing wilh
001 and Increasing by one for
each successive contact In the
contest period , irrespect ive of
the band In use. Each exchange
must be acknowledged by the
receiving station.

FREQUENCIES:

Suggested frequencies are a
plus or minus 20 kHz 01 3600,
3780,7080,14180,21200,28480.

SCORING:

Each completed contact
scores five points. Additionally,
a bonus score of 20 points may
be claimed for the first, second,
and third contacts with each
Commonwealth call area on
each band. All UK stations
count as one ca ll area.

ENTRIES:

Entries may be single- or
multi band . Single-band entries
should show contacts on one
band only; details of contacts
made on other bands should be
enclosed separately for check
ing pu rposes . Only alnqte
operator entries will be accept
ed. A slngle-operator station is



one manned by an individual
tho received no assistance
metsoever during the contest
encc. Mu ltiband entries will
lOt be eligible for s ing le-band
lwards. Points are deducted for
«rcrs In the logs. For unmarked
luplicate contacts for which
IOlnts have been claimed, addl
lonat pena lty points may be de
lucted. Each entry wil l consist
If the separate band logs, In
:Iuding call area check lists, a
lUmmary sheet, and dupe check
meets. Each ent ry must also be
scccmcentec by a signed deere
etten that the spirit and rules of
he contest were observed, as
...ell as the terms of the contes
ant's license. Entries shou ld be
scdressec to: CAAF Contests
md Awards Committee, PO Box
!172, Station D, Ottawa, On
enc. K1 P 5W4 Canada. Under
'I() ci rcumstances shOuld en
neebe sent via ASGB. 'rne crce
ng date for entries Is June 1,
1981.

SPRING VHF oso PARTY

1800 GMT March 28 to
0400 GMT Msrch 30

Sponsored by the Ramapo
...tountain ARC.The contest rules
are the same as for the AAAl
,tHF oso Parties except FM
cperatton is not permitted below
450 MHz.

EXCHANGE:

Signal report and AAAl sec
tion.

SCORING:

One aso point for 50- to
144·MHz contacts, 2 po ints for
220- to 4JO.MHz contac ts, and 3
points for 1215 MHz and up.
Mult iply a so points by the sum
of ARRl sect ions per band.

ENTRIES:

Use the ARRl VHFaSO Party
or similar forms, or send an
SASE to RMARC for entry forms.
All who submit entries wil l
receive a copy of the results.
Mall entries by April 27, 1981 , to:
Ramapo Mountain ARC, PO Box
364, Oakland NJ 07436.

YlISSB COO PARTY-CW

0001 GMT March 28 to
2359 GMT March 29

Two slx-hour rest periods are
required. Operating categories
Include: single-operator, DXlWK
teams, and YUOM teams. All
bands will be used and the same
stat ion may be contacted on dil
ferent bands for contact po ints
but not as country multipliers.

All contacts, however, must be
made outside the American
phone bands. Two meters may
be used, but contacts must be
direct and not through repeaters.

EXCHANGE:

Name, RST, SSB'er number,
country, state, and partner's
eanu no partner, leave blank. If
non-member, send " no number: '

FREQ UENC/ES:

3665,7070, 14070, 21 070.

SCORING:

Score eight points for each
member contacted on any cont i
ne nt. Non-member cont acts
count one po int. Only member
station contac ts count for multi
pliers . Multipliers are each
state, coun try, and province,
also, each team contacted, bu t
only once for each team. When
DXlWK partners contac t each
other, It counts as a double mul
tiplier. Final score Is sum of
a so points limes the total
mu ltiplier.

AWARDS:

Extraordinary cert if icates will
be issued to the highest individ
ua l score, DXlWK teams, YUOM
teams, and score for highest
single-operator category. Regu
lar cert ificates to the highest
state, country, and Canadian
province winners.

ENTRIES:

logs must show date/time
(GMT), AST, SSB'er number,
partner's call, mode of opere
t lon, band, and period of rest
t ime. Summary sheets show
number of states, Canadian
provin ces, count ri es , YUOM
teams, DXlW K teams, and part
ner contacts. All entr ies must be
postmarked by May 15, 1981 .

Any member desiring to enter
the DX/WK Team category
should Immediately send re
quest to l yle F. Shaw KC4lF,
6329 Fa irway Blvd ., Apollo
Beach Fl 33570. For record pur
poses, requests should be made
in writing. In the week preced ing
the a s o party, members desir
Ing a partner may request one
through system co ntrols on
SSB 'ers daily systems. No team
assignments will be made after
the party beg ins.

YUOM teams are self-evident
In their operation and need not
file. Sing le·operator category
members are elig ible unless
entered with teams. Non-mem
bers enter s ing le op only!

DXlWK teams cons ists 01 a DX
and WK member. The team
score Is the sum of bot h part
ners. SCore to be determined
when both logs are received.
When only one log Is received,
credit will be given as a sing le
operator. YUOM teams consist
of one Yl member and one OM
member who are related: nus
band fwlfe , fa t her/daught er,
mother/son, and brother/sister.
Operat ion must be from the
same aTH, using the rig with
his/her own call.

WORLD RTTY CHAMPIONSHIP

The IATG Radiocommmuni·
cations and CD publications are
aga in sponsoring a series of
contests for RnYers on all con
t inents. The purpose of the con
test is not only to Increase Inte r
est among radio amateurs for
AnY, but also to promote inter
est In long·range contacts. That
is, to stress intercontinental
contacts rather than domest ic
contacts as In previous con
tests. For this purpose, IATG
and CD have organized three
contests during the year. The
first was back in January but In
format ion was received too late
for pub lica tion. The remaining
contests are t he North and
Sou t h American ATTY Flash
Contest this month and the
Europe and Africa RTTY Giant
Flash Contest in May.

For each of the three contests
there will be a general winner
plus a winner from each of the
two continents involved. Separ
ate standings for each conn
nent plus a genera l standing for
each contest, will be published
In various magazines. Points for
the overall championship will be
awarded as follows:

For contest winners- First
place, 50 points; Second, 46
points; Third , 43 points; Fourth,
41 poin ts; Etc. to 44th, 1 point.

For cont inental wlnners
First place, 25 po ints; Second,
22 point s; Third , 20 points;
Fourth, 18 point s; Fifth, 17
points; Etc. to 21 st, 1 point.

Standings are Independent,
continental winners can also be
genera l winners.

At the end of the three con
tests, continental and general
stand ing po ints will be totaled
and a World Champion of the
Five Continents will be declared
according t o the new f inal
standing obtained. Prizes as
usual are awarded for the four
uret-ciece winners . Consolation
prizes will also be awarded.

NORTH AND SOUTH
AMERICA RnY FLASH

1800 GMT March 28 10
0200 GMT March 29

1200 10 2400 GMT M.rch 29

The points and mu ltipliers are
awarded In a manner to encour
age long-range contac ts, which
are an indication of the opera
tor's abili ty and the effic iency of
h is equipment . The cont es t
committee is open for sugges
tions or constructive criticism
which will be considered lor the
rules for future contests. They
are especially interested In sug·
gestions as to what regulation
they might incorporate in fu ture
contests to encourage the use
of home-made microprocessor
andlo r programming on com
mercially available equipment in
Rny. Use all bands from 80 to
10 meters. Operat ing c lasses fn
clude single- and multi-operator
with single transmitter plus
SWls. Each stat ion may be con
tac ted only once on anyone
band. Remember that all con
tacts must be on ATTY!

EXCHANGE;

AST, a so number, and your
cont inent.

SCORING:

a s o poInts are earned as
follows: aso on 80 or 40 me
ters-2 points; 20-3 points;
15-6 points; 10-8 points. No
points or multlpllers for ccn
tecta with one's own country.
Only two-way AnY contacts are
valid.

Mult ip liers are given tor coun
tries and continents. Use the
DXCC country li st , plus count
each call area 01 VEIVO, W/K ,
VK, PY, LU, JA, and UA0'9 as
separate countries. A multip lier
is given for each country worked
on the 20 through 10 meters. No
mult Ipliers for contac ts on 80 or
40 meters with one's own conn
nent. A separate mu ltiplier may
be claimed for the same country
if a different band Is used (maxi
mum of 3 t imes). Only countries
which appear in at least 3 other
logs will be valid multipliers,
unless a aSl conf irmation is
submitted. One's own country is
not valid as a multiplier. For con.
tacts w ith North and South
America, both the sender and
the receiver will receive 100
poin ts as a mult ip lie r. Each o f
the remaIning continents reo
cerve 50 points. An add itional
100 points will be given for each
contac t with North and South
America on 15 or 10 meters.
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The final score is the total
asc points times the total num
ber of countries times the tot al
number 01 continents plus the
total points for NA and SA sta
t ions worked. Example:600 aso
points times 10 co untries
worked times 100 continent
points eQuals 600,000, plus 20
stations of NA and SA wor1ted
on 15-10 meters gives a grand
total of 602,000 points.

Atlentlon l Two promot ional
periods are Included In the con
test: 1900 to 2000 GMT March 28
and 1200to 1400 GMT March 29.
Stations operating from Europe,
Africa, Aust ralia{)ceania, and
Asia contactlng NA and SA duro
Ing these hours will double their

points for these periods.
Beg inner handicaps are ct

fered to RTIYers entering logs
In the contest who have not par
ticipated In previous contests.
They will receive an additional
5% of their final score. Add ition·
al handicaps offered are 10%, of
the total tinal score of the win
ner of previous AnY Champion
ships or 8% at the total f inal
score for the winner of one or
more preceding RTTY contests.
SWLs also may enter and they
should use the same scoring
rules. A separate results table
will be made for these entries.

A WARDS:

Prizes, as usual , are reserved

for the four urst-prece winners.
Consolation prizes will also be
awarded.

ENTRIES:

Use separate log sheets for
each band. Logs must contain
datel1ime in GMT, caUslgn, RST
and aoo number sent/received,
country and continent multipli 
ers, points, and fi nal score. The
co ntest d isq ualif icat ion criteria
used by the ARRL in Us contests
apply also to this contest. Fall
ure to observe any ru les will
result in exclusion of the entry
for the tinal results and any
such log will be considered as a
check log. Logs co mpiling er-

rors exceding 10"1. of the final
score will also be excluded from
the tinal standing. Each log
received becomes the property
of the IATG Badtoccmmunlce
tfons and will not be returned.
The decision of the organizing
committee in any d ispute will be
final and any eueeequem con
troversy may not be referred to
the civil court . Remember that
the contest Is valid towards the
flna ! standing of the 5-Contlnent
World Championship.

In order to qualify, all logs
must be received no later than
April 30, 1981. Send logs to: Prof.
Franco Fantl, Via A. neucnc n
19, Bo logna 401 39 Italy.

CROSSIUSD .\lnRU

lD-METER SSTV NET AWARD

There Is a very successful
SSTV·Video Net taking place
each Saturday at 1800 GMT on
28.680 MHz. An average 01 30
stations have been checking In
with various interests in SSTV
transmissions. To those who
make 3 SSTV Net cbeck-tns. a
very special Net Award certlfi·
cate will be Issued. For more
details, why not check into the
net or write one of the founders
of the net? Contact M ike Stone
waroco, PO Box H, Lowd&r1IA
52255.

tary, PO Box 268, S. Elg in IL
601n. The cost of the award is
$HlO to cover the postage and
hand li ng.

For those award seekers in
te rested in specialized commun
ications, let's review a couple of
video awards being offered for
SSTV and ATV respectively.

Only contacts made after
August 1, 1978, count toward
this award. Submit your verllied
li st of contacts with a $1.00

ATV MASTER
SCANNERS AWARD

Henry Ruh WB9WWM, pub
lisher 01 ATV MagaZine, has
written and provided me with
details 01 their Master Scanner
Award. The award has various
levels of operating achievement
work 5 stations on each of 5
bands, 8 stations on each of 6
bands, 7 stations on each of 7
bands, 8 stations on each of 8
bands, 9 stations on each of 9
bands, and 10 stations on each
of 10 bandS, or work 25 stations
on 10 meters, 10 stations on 6
meters, or 10 stations on any
band above 144 MHz.

SIX·METER
CROSSBAND AWARD

Sponsored by the Society for
the Preservation and Enccur
agement of Six Meters, this new
Crossband Aw ard is awarded in
acknowledgement of attain ing
two or more OX contacts made
via six-to-ten meters crossband.

For those not temmer with
crossband operatlon, this per
neuter procedure becomes nee
essary for a good many Euro
pean operators whose countries
do not allow six-mete r t rans
miss io n due to comm er c ia l
broadcasting trequenctee being
subjected to interference. To
sallsly both the government
needs as well as the wants and
wishes of many European six
met er enthus iast s, a crossband
effort has proven to be extreme
ly effective and ever increasing
ly popular.

To apply for this award or to
obtain more Information about
this society, write Armin Mon
tavon WB9t!VC, SPESM Seers-

back of your SASE. When you
receive one of your SASEs, send
another one to replace It. Don 't
forget your outgoing aSLs that
you owe people. The service
needs them to stuff wai t ing
envelopes of the people you've
had a aoo with.

To send cards into the out
going bureau, pre-sort them In
alphabetical order by call area.
Place no more than 20 In each
envelope, along with your 254:
handli ng fee. Make sure you
place proper postage on your
envelope as the service cannot
accept postage-due material.
Address your cards to: US aSL
Serv ice, PO Box 814, Mulino OR
97042.

to come.
As lor her counterpart, Laryl's

assistant manager Is Pat Berry
KB7JW. Pat was first licenseclln
1962 as K7SGX. He is st rictly a
CW operator who takes pride In
working hlgh·speed ree-cnewe,
So lar, his longest a s o has
been 24VI hours continuous,
but he hopes someday to top
that t ime. Low end of 80 meters,
anyone?

How do you use the service?
II's all relat ively simple. Keep at
least two, preferably three, legal
sized SASEs on file with the ser
vice at all times. Make sure they
contain the current amount of
first-class postage. Place your
callsign in large block letters In
the upper left-hand corner and in
the middle ot the flap on the

.. '"""........-~-""...., ""_ ., ........,....."" ..........,..""... ,.......... t'''' t><O _Qf__.'''_''''= ....._"'_... ......_<1> .... ......... --, --

nom page 22

managers 01 this new service?
Meet Laryl Myers N7BMY who is
the General Manager. She is
relat ively new to amateur rad io
but Is already a dedicated erase
pounder- when she finds time.
She has an extens ive oeck 
ground in l iling system manage
ment. It took Laryl only two
weeks to learn the code and
theory lor her Technician li·
cense and then another two
weeks after her ticket arrived to
upgrade to General. She has
defin ite goals of attain ing 60
wpm on C'W and indicates she
will be an Exira someday soon!
Jokingly, Laryl expresses regret
that she doesn't expect to be on
the phone bands lor so me t ime

nESP£SlW CUB lOP'nwad lOp' E S It /tis

cer1ificale *'_

AWARDS
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the little bay award

award fee to Master Scanner
Award, PO Box 1347, Blooming
ton IN 47402.

WORKED ALL
NEW JERSEY AWARD

The original Worked All New
Jersey Award certificat e Is
again being o ffered by the Mor
ris Radio Club to all amateurs
having established contact with
a ll 21 New Jersey counties.
There are no scecnrc modes or
bands required but endorse
ments will be granted for single
band or mod e accomplish
ments.

To apply. have your list o f 21
counties verified by at least two
amateurs or a radio c lub secre
tary. Forward this list along with
an award fee of $2.00 to: Morris
Radio Club. PO Box 53, Whip
pany NJ 07981 .

100 CCXX AWARD

To the many (220-MHz) opera
tors who read this column, the
220 NOTES o f the metropolitan
Chicago area have an awards
program designed expressly for
you.

An attracttve certificate is
awarded to amateur radio oper
ators who contact a m in imum of
100 separate stalions anywhere
on the 22O-MHz band, through a
repeater or simplex.

To apply, prepare your list of
contacts In order of date and
time (GMn worked. Have this
list verif ied by at least two
amateurs or a radio c lub secre
tary. Forward this application
along with an award fee of $1.00
to: 220 NOTES, Greg Pletrucha
WB9SNZ, 2216 N. Kildare Ave
nue, Chicago IL 60639.

THE UTILE BAY AWARD

This seems to be the month
lor amateur rad io c lubs. We
hope other organizations will
take the hint and submit their
own awards as the L'Anse
Creuse Amateur Radio Club has
done. Here we announce their
Little Bay Award.

Applicants need to conlirm
contact with 10 Indi vidual mem
bers from the rad io club. OX eta
tions require only 3 member con-
tacts. A list of members and ac
tual frequencies they monitor
may be obtained by wrltlng Ted
Bak WB8ZM E, 35751 Dunston,
Sterling Heights MI480n.

Once you have established
the required contacts and ob
tai ned con flrmatlon, submit
your list to Ted along with an
award fee 0 1$1 .00 to cover post 
age and hand ling.

WORKED ALL
VERMONT AWARD

The Central Vermont Amateur
Radio Club wishes to announce
that It has once again reacti
vated the WOfked All Vermont
Operator Award.

To qualify for this award pro
gram, applicants must work 13
of the 14 counties of the state 01
Vermon t. Applicants may utilize
any band or mode or any combi
nat ion thereof, with the excep
t ion of repeater operation . There
are no time limitations.

To apply. prepare a list of
qualifying contacts and have it
veri fied by at least two amateurs
or by a local rad io club official.
Send this list with an award lee
01 $2.00 to: Central Vermont
Amateur Radio Club, clo Grant
Tay lor. RFO '1, Box 150, Cabot
VT 05647.
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1l, In lun,,,, ,,ry. we bo.h""e Ih llt It

would l><> con l" 'Y to Ih" public int"''''1
I" permit a peTion who il no t . hC<'noed
•m~ ; "ur . ..d,o opera tor 10 operat" an
am~ teur radiO Ita lioo to contro! <I mood
~ ,..-...n •·.... . U o f thef~ ....1OIlI.

tile i"le'l"""la lio n of I 97.79(dl mad. by

Ihe Commi..;on 'I I llIff il hereby
"'I,,..... "d,
r.""..Jeomrnunl"" (onl Comflti..OOII•

wun- 1_TrIo:fn<o,

-~'"' __......,..~w~......

HAM HELP
from page 32

would w . b le 10 m.ke th e "",Il l.wfully
bN:.ouu then two ...... teur radio It. lion.
would boo in volved_No luch convolu led
r.l ionale under!i'" Ihe provisio nl of
I !I7_79{dJ. O n lis face. I !I7.79{d) give.
di ocrelioll 10 . 11 amal "ur opera lor 10
11 110.- a non· lice nsed peracn (Le. a Ihi"J
pa rlyl l" e"R~8" in commu nica lions
us,ng hll l"nlmiU"r. u" d er proper
m"nLlol ins conditions .nd 'Upe",~;OlI

by the bullSH_We concur with the
.Iattlv;"w !luIt Ih il /'tf"" 10 Iwo-w.y
corrunulliu tiooo. To ..y Ihat lhl. would
pleclude th" lice nKd operalor himoelf.
.. conlrol opera lor. from using hi, Own
. Ia h on 10 ma k" a phon"palch ' Ira inl
cr",J"IHy and w" .... j"cl th" lnf"toln~"
tha t pelJlioner dr.wl from its
h)polhehul ., tua lJon.

10- A ppea lina on . n .-qui ly h..il.
pet ,honer .ve... th., lUIder our

inl""p r" lJl lion of the rul". m<>del . iru. F1
..ntho.i..11 who . ra nOI ye l licen l&<!
. m. le ur oper.to... Will boo d"prived of
nposure to ..... Ieur rl d .o .clivity
becauo.e Ihe y ara not perml"ed 10
con tral lhe " rcnfl by opt'TIIling the
. m.le". radio IranlmilleT_W.... je1;t
this a rgoment For the .....on Ih. t Ih"
p..,.""n who lruly hao an .vid inl".....' in
" m" lpor .Idio hao. myriad nomlwr of
opporlunih ... to advance hil int erest
. nd to acquire profil;:i"n<:y io Ih. 111 .nd
hobby o f .m.leur r.dio _In f. el, 11 11
""lIP probable Ih.1 Ihe mod"l .irpl.".,
"nlh ...i..l" l ..... jor in l......lt i. in model
~ i.plan,,". n,,1 r. dio.

11. \\ 'e w H",-e lhal . n y need for mo...
,h~nn..ls fo. control of m<>d"la lrcraF1
Iho uld b" "'''I in the Radio Con lrol
R.ld io Se.... ic" , In this connection. it il
nuted Ih ~ t AMA h..11I peli tion for
rule m..kin~ 11L\4-3Z4lI1 e.......nlly on file
wilh lhe Commission wh ich ..h for
...eh add itiona l f,.".q "e r>ciel.

I wou ld like to obtain informa
t ion on connec ting an FSKJ
AFSK unit to use with a Macro
tronics M-80 (M-800) ham Inter
lace (TR5-80) In conjunction
with a Kenwood T5-52O. Any
type of Informalion is appreciat·
ed . All Inquiries will be an
swered! !

James Gonsalves. Sr.
2257 Menhattan Piece
Santa Cl ara CA 950 51

I need the current address 01
omeca-r Systems, or a repair
facility for the Omega·T antenna
noise br idge, Model TE·01 . The
company is no longer receiving
mail at 516 W. Belt Line Rd.,
Richardson TX. My br idge gen·
erates noise but will not null,
even into a dummy load.

Sill Koczon W2HWa
85 lakela rtd Drive

Brick Town NJ 08723
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NEW, MOLDABLE PLASTIC

COA V SEAL" Seals coax/iltings from moistureM.A- and corrOSIon

editorial by Wayne Green

more than any other group.

Have you been runn ing some
Novice classes and thus have
some Ideas wh ich might help us
get more hams? Or has your
club come up with a project
which might spark others inlo
similar cooperative projects?
Perhaps you know a ham who
has done an outstand ing Job of
helping others, organizing a net,
or other work whi ch would be of
Interest and Inspiration to all of
us?

How do you write? Simple ...
use a typewriter. double space,
leaving generous margins tor
editing, send In hand-drawn
sketches 01circuits and the best
photos you can manage. 73
pays for all material accepted
lor publ ication, unlike other
magazines which either do I'K)t
pay at all ••. Of else may pay
upon publication, which can be
months later. Many hams,
whose names you see etten in
pri nt, are making their hobby
pay very well for them .. .and in
addition are gett ing the satis
faction of providing pleasure
and Inspiration l or about
150,000 73 Magazine readers.

(Send for "How To Write For
73" - j ust drop a ca rd t o
Editorial Offices, 73 Magazine,
at the address belOW.)

As an author, you certainly
want to get the top dollar for
your work, not just give it away.
You also want It to be read by
the widest possible readership.
This means you should get It to
73 for publication. Our technical
staff will look it over and Q!itt
back to you with in severa l
weeks and let you know if it has
been accepted (along with a
check). Or they may ask for
some changes or additions . , .
or even reject it. You still have
three more ham magazine which
are hungry for art icles, so your
chances of I'K)t being published
at all are remote.

73, wh ich publishes the most
articles of all the ham rnaae
zlnes . .. and which reaches the
active and enthusiastic hams
.. . is your best bet.ls that boast
of publishing the most art icles
just smoke or is it lact? You can
count 'em yourself. During 1980,
73 Magazine published 290
feature articles. In the same
time period, OST, the next larg
est ham magazine, published
142 art icles ... less than hall as
many.

Send your article to Jell
DeTray, 73 Magazine, Peter
borough NH 03458.

be possible right now, the st age
can be set '0( something later
on. The time just might come
wh en the leader of a country Is
well enough established so he
wil l have the luxury o f start ing
some long-range plans to bene.
lit his country. I hope we are
there at thai l ime ... with our
homework done.

THINKING OF WRITING?
While our top pr iority for art t

cres Is on state-of-the-art con
struction projects, the fact is
that virtually every one of you
has at least one good article
bottled up In you, just waiting to
get Into print.

What do you enjoy reading
about? Well, most other readers
are Just the same as you ... so
give some serious thought to
having at a typewriter arn::t aet
t ing Into print.

If you're doing any kind of
original designing and construe
non, be sure that you document
every step so that you can help
others to enjoy what you've
done. Sure, YOU'll gel paid for
the article . .. and yco'n hear
about it from just about every
one you contact on the air or at
clubs. Authors achieve a sort of
instant stardom which Is re
membered for an amazingly
long time.

If you're nollnto building, per
haps you've done some other
things whi ch wou ld be of inter
est. .. a DXpedltlon . . .or even
some Interesting perspective on
everyday hamming. When Is the
last time you read something in
teresting about traffic han
dUng? About repeaters? DXlng?
Or even some Idea which might
help rag chewers ... and heaven
knows rag chewers need help

o

Universal Electronics, Inc,
1280 Akta Drive, Reynoldsburg, Ohio 43068

rorlsts to set up their commu ni
cations for the purpose of doing
him in. This is why the AARL
minlature transistor rigs were so
completely rejected. Not that
that has been much of a prob
lem, lor as far as I know most of
these rigs have been either sto
len or " mislaid" right here In the
US and the whole project a dl
saster which the ARRL would
prefer 10 cover up.

Visit ing hams do I'K)t present
any perceived danger to these
African governments, so our OX·
peditions are able to vlsil and
operate from many of these
countries. But when It comes to
organi zing anything in the way
of communications for their citi
zens, that's eoctner matter. The
tact Is that one Is hard put to
point to any Afr ican nation
which appears stable at this
t ime. I've visited a number of
them and am getting letters
trom hams in others, so I'm
keeping on top of the situation
fairly well. You may be sure that
If I see a good opportunity to
visit a country with the expecta
t ion that I might succ eed In cet
ting amateur radio set up, I wi ll
be on the next [et.

In the meanwhile, we should
be laying the groundwoOl. fOf
th is. It is Important that some
representative ot amateur radio
reach the heads of th e African
count ries and explai n about
amateur radio. While little may

• Only matenaeat will adhere10 poly vinyl
Of vinyl cuter coax acrets

• Forms and seals over odd shaped and
dllficull hnlnllS

• Non-comamlfl3\1rIQ and non·cooduet1Vt
• weeambltM temperature ranoe

(- 3O"f to + l!lO"f).
• Suys ftu ,ble 10f Y1!ars thus mSU"rIll

moisture prool connections ,
• Reuseable·allows youtoqulckly

disconnect fill ings and reseal them With
the same malerial,

• A must for satelhte TV·microwave \ljork
· 'NireanlenNi at sol~r JOlnts·lnthe shack

Packaged IfI COflveno&nt 111' . 60 ' foil

2 rolls 5400 posi P<locl ....«17

DEALER
INQUIRIES WELCOME

ere to work with, only the organl·
zatlon to make use 01 them is
lacking.

The obvious thing then Is to
make a trip 10 Africa, sit down
with the leaders of these coon
tries and make them aware of
the fantastic resource they have
at hand and are not using. un
fortunately, the obvious is not
always the best approach •• ,
and I guess that holds particu
larly with the Third World na
tions.

The weakness of the idea lies
In the leaders, who are for the
most part occupied largely with
staying leaders. Just as the first
Item of business fO( an elected
ctnciaun the US Is to get started
with his reelect ion campaign,
the bulk of the effort for an
African leader Is in staying alive
and in conlrol. It is a fight fo r
most of them and as a result
they are far too busy 10 really
consider matters of benefit to
the ir countries.

Remember, if you will, my
writing about the fear that most
African governments have of
personal communications. A
leader who Is having to light dat
Iy to stay In power Is going to
have very little interest In the in
troduction of low-cost, portable
personal communications. He'll
rightly think that this will be an
Invitation for his foes and for ter-

'rom page 8

W2NSD/i
NEVER SAY DIE
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FUNl

John Edwards KI2U
78·56 86th Street
Glendale NY 11385

What are hams really like? Have you, like many of us, ever
pondered this Question? What is it thai draws people into amateur
radio rather than, say, stamp collecting?

This month, we're setting aside the usual crossword, acrostic,
matching, and other puzzles. and replac ing them with something dif
ferent. Something, we hope, that will be [ust as enjoyable as any puz
zle to complete. What follows is a poll-a survey-that will tell us
something about ourselves, who we are and why we do what we do.

Th is is not a scientific survey. For it 10 be such, we would have to
solicit responses from a carefully selected cross section of hams.
Instead, what we hope 10 gather are the random responses of
readers of this column. A collection of the gutleelings of amateurs
as they answer questions rang ing from their personallile-styles to
how they view emerging trends in our hobby.

So, please take the time to flll out the responses and mail them
back to the address at the top of this column. It you don't want to cut
up the magazine, photocopies are line. You will note that there is no
place on the form lor your name, address, or call-this Is an
anonymous survey and we really don' t want to know who you are,
just what you think! In a tew months, we'll be printing and analyzing
the responses, and the results should be, to say the least, in
teresting. Have FUN!

ELEMENT 1-BACKGROUND

1) sex:
A) Male
B) Female

2) Age:
A) 15 or below
B) 16- 21
q 22-39
0) 40-59
E) 60 and above

3) LIcense class:
A) Novice
B) Technic ian
C) General
0 ) Advanced
E) Extra

4) Number of years licensed:
A) 1 year or less
B) 1- 5 years
q6-1O years
0) 11-20 years
E) 21 years and up

5) Do you have a new [post- March '78) call?
A) Yes
B) No

6) How many hours a week do you devote to amateur radio?
A) 0-1 hour
B) 2-5 hours
C)6-10 hours
D) 11-20 hours
E) 21 or more hours

7) Which HF band do you use most?
A) 80 -75 meters
B) 40 meters
q 20 meters
0 ) 15 and/or 10 meters
E) Don't operate HF

8) Wh ich VHF·UHF band do you use most?
A) 6 meters
B) 2 meters
q220 MHz
D) 420 MHz andlor up
E) Don't operate VHF-UHF

9) Which mode do you use most?
A)SSB
sicw
Ci FM
D) AM
E) Other

10) How much money have you spent on amateur rad io within the
past year? uncruce aSL expenses, magazine subscript ions, c lub
dues, and other Incidental expenditures.)

A) 0-$250
B) $251-$500
C) $501-$1 ,0Cl0
D) $1,001-$2,500
E) $2.501 and up

ELEMENT 2-S0CIAL CHARACTERISTICS

11) Has amateur radio Inf luenced your career choice?
A) Greatly
B) Somewhat
C) Not at all

RESPONSE FORM 17) A B 33) A B

Instructions: Read each question and mark your response by 18) A B 34) A B C 0 E
ci rcling the appropriate letter next to the number of the question. 19) A B 35) A B
Please note that some questions have up to live possible responses, 20) A B 36) A B C 0 E
while others have as lew as two. Please make only one ci rcle next to 21) A B 37) A B C
each question number or, like the FCC, we wll1 not count the entire 22) A B 38) A B

question. Attach a separate sheet lor any comments you might 23) A B 39) A B
have. 24) A B C 0 E 40) A B

9) A B C 0 E 25) A B 41) A B
Element 1:

10) A B C 0 E 26) A B 42) A B
1) A B 27) A B C 0 E 43) A B C
2) A B C 0 E Element 2: 28) A B 44) A B C 0 E
3) A B C 0 E 11) A B C 45) A B
4) A B C 0 E 12) A B Element 3: 46) A B C 0 E
5) A B 13) A B 29) A B 47) A B C 0 E
6) A B C 0 E 14) A B C 0 E 30) A B C 0 E 48) A B C 0 E
7) A B C 0 E 15) A B C 0 E 31) A B 49) A B C 0 E
8) A B C 0 E 16) A B 32) A B 50) A B
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12) II a Novice sent you a aSL after a aso with no return package,
wou ld you answer It?

A) Yes
B) No

13) Do you routinely look up the license c lass of the person you 're
talking to In the Callbook?

A) Yes
B) No

14) Do you think amateur rad io was betler 10 years ago?
A) Much belter
B) Somewhat better
C) The same
D) Somewhat worse
E) Much worse

15) Do you think amateur rad io was better 20 years ago?
A) Much better
B) Somewhat better
C) The same
D) Somewhat worse
E) Much worse

16) Old you ever use a " cheat book" to upgrade your li cense?
AlYes
B) No

17) It someone offered you a million dollars, tax free, on the condi
tion that you give up amateur rad io forever, would you?

A) Yes
B) No

18) Has ham radio ever interfered In your personal relationships?
(l.e. , time with your wife, husband, children, lover, etc).

A) Yes
B)No

19) Have you ever tried to Interest a famity member in amateur radio?
AlYes
B) No

20) Do you think most hams have a sense of humor?
AlYes
BlNo

21) Do you get upset when you hear hams " kidding around" on the
air?

A) Yes
BlNo

22) Have you ever intent ionally Jammed a repeater or o therwise pur
posely Interfered with a aSO?

A) Yes
B) No

23) Do you think amateur rad io lowers your neighbor's opinion 0 1you?
A) Yes
B) No

24111 your closest ham friend beat you in a major contest, how wou ld
you feel?

Aj He must be a better operator than me
B) Contesting is Just luck
C) The contest was set up unfairly
Dl't was easy for him to win, he has better equip

ment
E) He must have cheated

25) Do you make most o f your friends through amateur radio?
A) Yes
B) No

26) When attending a ham club meeting, flea market, or convent ion,
do you wear a call slgn badge?

A) Yes
B) No

27) If you answered yes to the above Question, what size is your
badge?

Al1 line
B) 2 lines
C) 3 lines
0) 4 lines
E) Larger

28) If your c losest friend won a Co llins KWM-380 In a contest, would
you feel Jealous?

A) Yes B) No

ELEMENT 3-0PERATING HABITS
29) Do you depend on a Morse code read er or m icrocomputer code

disp lay for most of your CW csost
AlYes
B)No

30) What sort of CW sending devices do you use most?
• Al Strai ght key

B) Regular keyer
C) Memory keyer
Ol Keyboard
E) Never send CW

31) If requ ired, could you solid ly copy CW at the speed at which you
were licen sed?

A) Yes
B) No

32) Have you ever purposely operated in an amateur subband you
weren't licensed to use?

A) Yes
B) No

33) Do you th ink the FCC allects amateur radi o in a pos itive man ner?
A) Yes
B)No

34) What do you think 01 the new ham exams? (Answer this even If
you have never personally taken one of these new tests.)

Al Excellent
BJGood
Cj Fa ir
OJ Poor
E) Terr ible

35) Just for the heck o f it , have you ever ta lked to a friend on the
" wrong" sideband? (e.g., LSB on 20 meters.)

A) Yes
B) No

36) Do you ever speak to foreign, non-English-speakin g hams,
in their own language?

Aj Always
Bl Sometimes
C) I attempt it
0 ) Rarely
E) Never

37) Do you think "gentlemen's agreement s" have any value?
A) Always
B) Sometimes
C) Never

38) Do you feel you are compet ent 10 replace the fi nals in a tube
type ri g?

A) Yes
B) No

39) Do you feel you are competent to replace the finals in a tran
stator-type rig?

A) Yes
B) No

40) Have you ever built an electronic project from a kit?
A) Yes
B) No

41 ) Have you ever home-brewed an electronic project from a book
or magazine?

A) Yes
B) No

42) Have you ever designed your own electronic project?
A) Yes
B) No

43) After meet ing a ham rad io acquaintance in person for the
fi rst t ime, do you usually think:

A) He Is better looking than you thought
B) He Is worse looking than you thought
C) He is about what you expected

44) On the whole, compared to the general public, do you think:
A) Hams are much better looking
B) Hams are somewhat better looking
C) Hams are average looking
D) Hams are somewhat worse looking
E) Hams are much worse looking
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45) Have you ever operated a specialized mode? (i.e., RTTY,
slow scan, etc.)

A) Yes
B)N o

46) What do you think of contesting?
A) Great
B) Good
qOkay
D) Oon't like it
E) Despise it

47) What do you think of DXing?
A) Great
B) Good
qOkay
0 ) Don't like it
E) Despise it

48) What do you think of repeaters?
A) Great
B) Good
C) Okay
D) Don't like them
E) Despise them

49) What do you think of traffic handling?
A) Great
B) Good
C) Okay
D) Don't like It
E) Despise It

50) 00 you ever secretly hope that a mild disaster will strike your
community Just so you could display your amateur radio skills?

A) Yes
B) No

CORRECTIONS

HAM HELP

There are two errors in "The
Sweet Sounding Probe" (July,
1980, p. 84). First, output capaci
tor C6 is drawn with its polarity
reversed. Second, there should
be a con nection Indicated at the
tour-way crossover point of pin 8
of the 555, the lett-hand lead of
AG, the + 12V line from the regu
lator, and the line which even
tually leads to pin D.

Howard Batie W7BBX
12002 Cheviot Drive

Herndon VA 22070

Readers interested in con
tact ing the author 01 " Super
Duper for Field Day" (November,
1980), p. 114, should use my new
address and call. I have moved
and there is little hope of any
correspondence being forward
ec.

DavId Heln WB8CEB
3004 Bandollno Lane

Plano TX 75075

In "Tracker-The Ulllmate
OSCAR Finder," January, 1981 ,
pp. 88-95, there are some errors
which have caused a bit o f ag
gravat ion.

The address and telephone
number of author WD80RK,
which appear near the start of
the program listing on page 92,
are incorrect. The correct eo
dress is given at the beg inning
01 the article. Bruce's new
phone number is (313}-835-0169.
The trucking company which
has been receiving his calls wilt
apprecia te you r using the new
number.

Lines 492 and 1830 should be
deleted from the program; they
are not needed.
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Line 452 should be changed
to read:

The GOTO 7520 command at
the end of line 1505 sho uld be
changed to GOTO 1520.

In line 1860, the left-hand
bracket should actually be an
up-arrow, indicating exponen
tiation.

Line 3190 should be changed
and lines 3192 and 3194 added
as follows:

II" I' •• , TB~ ••• ••• •
IU2 IF I<U TB~ ".·' · dICllnCU,lI
)194 IF ".1' TBEII U.~IGRT$llS.21

Finally, the PET version of
"Tracker" is no longer available
tram the authors. A version for
the Apple II being planned, but
it Is not yet available.

Jeff DeTray W88BTH
Assistant PublisherfEdltor

It should be noted that In my
article, "CB to 10-part XXIX:
put that Hy-Gain CB board to
use" (September, 1980, p. 102), il
a 4O-channel switch is used,
then a jumper must be installed
at the points on the board indi
cated by " Jl04."

All of my boards had It in
stalled, although I have seen
boards without them. I guess
Hy-Gain had some units USing
different swi tches, or the trunk
mounted versions wi th Interface
cards that d idn't require the
jumper.

Many hams have written me
about problems getting the
trunk-mounted version running.
As I cautioned in the art ic le, you
also need the mike and Interface
boa rd . These parts, as de
sc ribed in my article, connect up
to the standard circuit board in

place of the channel switch (and
other controls) to create the
trunk-mounted version. There
are, however, some nonstan
dard PC cards which can only be
made Into the fancy Hy-Galn 16
trunk-mount , microprocessor
con trolled rig.

The mike on this rig looks like
a calculator, with its keypad and
small LED readout. The big dif
ference Is that the mike talks to
the rig via a serial data line
which Is decoded by a special lC
In the PLL chip location on the
board. The main circuit board
can be Identified easily since it
has an ta-orn MM58141N IC in
place 01 the usual 16-pln PLL
chip. Because 01 the serial data
connection, the PLL cannot be
converted as described In my ar-

I have an Edgecom 3000A 2m
transceiver wi th several prob
lems but no parts placement
diagram or schematic-to-com
ponent (manufacturers' desig
nation) table. Does anyone have
same, or know where I can get
this unit repaired? I understand
that the origi nal manufacturer is
no longer In operation.

Tom Pendarvis WDiEMP
215 Wildbrier

Ballwin MO 63011

I recently acqui red a National
NC-173 general coverage short
wave receiver. I am In need of a
manual and schematic. I will
gladly pay any duplication cost
and mailing costs.

Gary Stone
WLS-INC

2 Hallfn Road
Havelock Ne 28532

ucre unless someone Is wilting
to do a lot of digital design work
with the microphone-definitely
not worth the effort on a $10 cir
cuit board.

I have talked to the people at
Meshna, and they are willing to
ship the convertible standard
board (current price $8 for the
board or $10 for the trunk-mount
chassis) to anyone speci fying
that it Is lor conversion as In my
article. This is a bit of extra work
lor them as they have to sort
through the pile to find a stan
dard unit. People should ad
dress requests toJohn Meshna,
Jr., PO Box 62, E. Lynn MA
01904.

Penn Clower W1 BG
459 lowell Street

Andover MA 01810

I need schematic and service
info for GE-TPL model FE73JA6
FM 2-way radio. I will pay post
age if I can borrow to make a
copy. Thanks.

Tom McLaughlin WB4NEX
13308-0 Orange Tree In.

Tampa FL 33618

I need a schematic diagram
and availability information on a
Johnson or B&W electronic T-R
switch.

Robert F. Cann W4GBB
1606 Lochwood Dr_

Richmond VA 23233

I need a serviceable 833A
tube; please advise condition
and my cost InCluding trans
portation.

Edward Dobbelaere W7LEI
4164 Long l ake Road, SE

Port Orchard WA 98366



Five-mode keyboard from Curtis Electro Devices.

NEW PRODUCTS
from page 36

available, over-m e-counter, from
electronic and personal com
pute r component stores through.
out the Un ited States and
Canada. Highlighted are micro
computer Interface boards, Vec
tor Plugbords™ , motherboards,
cases, tools, wir ing terminals,
and kits . A complete price list is
Inc luded. Vector Electronic
CompanY,lnc. ,12460Gladstone
Avenue, Sylmar CA 91342; (2 13)
365-9661. Reader Service num
ber 478.

FIVE·MODE KEYBOARD

A five-mode sending terminal
Introduced by Curti s Electro
Devices offers keyboard origina
t ion of Mor se, ASCII, and
Baudot codes in addit ion to be
ing a padd le keyer, code prac
t ice generator, and con test
memory u n i t. Cal led th e
KB·4900, this unit blends the
power of a microprocessor with
the ease of analog controls and
Indicators.

Features Include a 256-key
sending buffer and a 256-key
son-sectored message memory
with up to lour call ups. The tWI>
key lockout and fully debounced
keyboard oilers all domest ic,
European, and ma ny co mmer
ci al pros igns for CW, all Baudot
characters, and upper- and
lowerc ase ASCII communica
tion characters. Automat ic line
leng th co nt rol , word wrap
around, hold, and backspace

are included. All LTRS and FIGS
sh ifts are automatic in the
Baudot mode.

Ana log cont ro ls (pots) are
provided for speed , weight,
pitch, and volume, and meters
display Morse speed and buffer
status. Output is via mercury
rel ays for the keyllne and PIT (or
KOS) line. RnY output is a loop
swi tch.

The message memories in
c lude three f ixed preambles
(CO, CO TEST, 10 and ORl) plus
up to four programmable mem
ories. An automatic serial num
ber can be inserted in any mem
ory or the buffer for contests. An
optional real-time c lock inserts
24·hour time In the buffer of
memory.

The code-practice mode gen·
erates either true random (no
answers) o r pseudo-ra ndom
five-letter Morse groups in eight
li sts (w ith answers). Character
spacing can be expanded for
easier learning. Powered by
either ec or + 12 V oc, the
KB-4900 measures 12" x 'II "
x 4 YI " and weighs 5 nis.

For detailed specificat ions.
write Curtis Electro Devices.
Inc., Box 4090, Mountain View
CA 94()fO; (4 15)-494·7223. Read
er Service number 476.

HYBRID IC USES
TOUCH·TON~ PHONE

FOR DATA INPUT

The Te ltone M·927 accepts all
16 dua l-tone multi-trecuencv
(DTMF or touch -tone) digits,

plus rotary d ial pu lses, from a
te lephone. rad io , o r o t her
source. Log ic output drives tran
sistor, low-power Schottky TTL,
MOS, or CMOS devices. When
coupled with a CMOS driver, the
M-927 can operate a dig ita l
display.

DTMF signals can be trans
m itted anywhere in the world
over the switched telephone net
work because DTMF digit Ire
quencree fa ll in the voi ce band.
Access to data entry and control
devices is literally universal. The
Teltone M-927 is an easy and
re liable wa y to i n t e r f ace
telephones to data processing.
co ntrol, and monitoring equip
ment, and to ccnsumee-crtenteo
financia l service systems. Pin
se lectab le logic outputs in
c lude: binary, 2 of 8 (2 o f 7), 1 of
12, o r blank. Strobe, three conve
nient c lock frequenc ies, signal
presence, and DTMFldial pulse
mode indications are provided.

The 4D-pln DIP hybrid con
tains a proprietary 'rertcne LSI
device, dial-lone f illers, band
split f ilters, and clock circuits. It
requires on ly a 3.579-MHz color
burst crystal and a singl e 12 V
de so urce to become a co mplete
decoder circuit. Teltone Corpor
ation, 10801·120th Avenue N.E. ,
K irkland WA 98033; (206)
827·9626. Reader service num
ber4n_

HIGH PERFORMANCE
TOWER GUYS

Philadelphia Resins Corpora
ti on announces a new line o f
PHILLYSTRAN~ high perform
ance tower guys wh ich shows
significant improvement in per
formance over previous o tte r
ings. part icu larly in the area o f
low stretch.

PH I L LYSTRAN~ ha s been
used successfully by over 400
com merci al broadca st stat ions
since its int roduction in 1973. In
t hese applicat ion s. PH ILLY·
STRAN~ wa s chosen over com
petit ive materials such as wire
strand and GRP rod primarily
because of Its combination of
light weight, h igh strength, good
d ielectri c properties, and ease
of installation. Recently a sur
vey conducted among tower
manufacturers, riggers, and sta
t ion engineers showed that min
imizing tower deflection Is the
most important concern in se
lecting guys. With this in m ind.
Philadelph ia Res ins Corpora
tion Initiated a program to im
prove the performance o f its
tower guys. The result Is an en-

t irely new fam il y of cables
called PHILlYSTRAN8 HPTG
WhiCh is specif ically des igned
to be used for supporting large
towers.

Th e major Improvement
found In PHILlYSTRAW HPTG
is its much lower elongation, not
exceeding 0.3 0/ . at usual work
ing loads and less than 1% at
tensile loads up to 50% 0 1 the
minimum break strength . This
low elongation together with
neglig ible creep will decrease
tower deflection and also makes
poss ible a s imple tensioning
procedure when installing the
guys. In add ition 10 favorable
st ret ch Characterist ics, PHILLY
ST RA N ~ H PTG shows en 
hancement in other areas. Diam
eter for d iameter, It is stronger
than extra·h igh-strength galvan
ized st eel st rand and also en
joys a three- to fourfold advan
tage in weight per foot.

For further informat ion, con
tact Philadelph ia Resins Corpo
ration. 20 Commerce Drive,
Montgomeryville PA 18936;
(215)-855-8450. Reader service
number 481 .

MOLDABLE PLASTIC
COAX·SEAL

COAX-S EAL is a p liable .
plastic material which is wound
over coax fi tti ngs of any size or
shape and then hand-mo lded to
prov ide a long-lasting. flexib le,
waterproof and dustproof seal.
This new material stays f lexible
at temperatures from - 25 ° F to
350- F.

COAX-SEAL m ai nt ai ns its
sealing Quali ties regard less o f
movement o f the coax and
adheres to polyvinyl or vinyl
coax Jackets . The material
allows the Quick decoupling of a
coax f itt ing and also the reseal
ing of the f itting using the same
m at eri al. App li catio n Is by
hand-ro ll 011 approx imately 6"
of COAX-SEAL, remove backing
paper, wrap start ing at outer
covering , and work towa rds ttt
ting. allowing a one-ha lf overlap
as you go. After the wrap is com
pleted, gently knead to form a
smooth surface and to force out
any air.

COAX-SEAL comes in rolls
50" long, 118" thick, and 1/2"
wide. 5O-foot industrial roll s also
are available. Universal Elec
tron ics, Inc., 1280 Aida Drive.
Reynoldsburg OH 43068; (6 J4}
866-4605. Reader service num
ber 479.
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Ell II Adapter Kit $24.95
Plugs .nto Ell II prOYlding Super En 404 ..d 50p.n
piu s $·100 bus expansiOn (W.th Super Ex·
pansion), High and lowaddress displays , stlte
n rnoo:lf LED ', QObOnIl 51' .00.

Super Color S·l00 Video Kit $129.95
~ 10 256 x 192 lIlQIl rescMIoII color
or4fti;s , 6647WIIIl iIIl displly I1lOdes QlmPUIer
controlled. Memory mapped 1K RAM expandJ
ble to811 . &-100 bus 1802,8080,8085, l 80etc .
Editor Aatmbl.. $25.00
IRetliIirn Ininllnum 1If 4K lor EiA ,lUi . _
-I
1102 TItoy litis s.-. Illb.. Sl ' .•
s..., ...... n ...t .1se.. UItI.. szo .

chll'llllang~ prograons ; iIId wer 7';) SliI1e
rTleflls . lunc!lOIls iIOd opera!lDnS
"lew improved faster version induding reo
numllt, and essenltally IIOIllmll'" nrtlbln .
Also . lIl exduslw user expandible cornmencl

:'''J.., PnIIIl ~ IIlttIlllId

s.,er laic .. taaelIt SSU I .

s u s
$15.1l0

RCA Cosmac 1802 Super Elf Computer $106.95
Compare teanrres tetore you decitle to buy any plu s 10Id. reset . run . • alt, Input. memory pro-
other computer There IS no other computer on !tct. monllof lelllC! and single lie, lal~ , on
llllI man.et lDday Ihil hIS i11lllle deso.l'3Ible bene- bo¥d dIspIavs pr~ outpul iIflll opbonill .igII
Irtsotlle~Ellor so llllle money. The Super Mill IOW "'_ There 1$ I 404 pII'I SW>lS.-d
U 1$ iI Sl'>IiIII~ boiIn:I compuIL!Ir tIIit does w .wn:w slOI tor PC CIIllsn iI 50 llIII comec·
..,.". 'it lwlgs , It II " eo! 7 .t~ tor lOr slOI lor~ !Nest Super b¥NIlSIOI1 8oenl.
~ n tor Iloir>Iong plOQOnlOIIlQ ""'" lIS Pow.~ iIId lIOCkels lor "" le'l lie It-
machine l.-.ouage ind yell1lS lliISI.ly I~" dueled II lIle pnce plus adttiIIltlll'Z7 PlI in$lrvC-
With Iddlll llllil mem0l'/. Fill h l le. ASCII \>on manual wlllch now indUlles~ 40 pgs , or
KeyboInll . video clll l1icl,r O_i1iIlon. ele. software into , Iflcludlng a senes 01 lessons to
8elore you buy iIlOlhef small C(lI'Ilj)Ilter , SIll d II help gill you started and I I1IIlsiC prOllriltll and
IflCIudes O>e folowlng leatures ' ROM morII!or' O,.ncs liroe! QiRllI . M~ sdlooIs iIId unrver·
SI* n Mock!~ SWlQIf $119. QpborlIi S41eS..-e I/SII'lO lie Super Ell IS I CtlUISe 0/SlUOy
ilddresscllspllrs; Pow.- SI.wIY.AudooArncl"ll OEMs use II tor IrMwlg iIId R&D .
... Sp&ker-. fuIy SOCletId lor ,. It'S. Ileal COSl 1leIr••,,* . Olher cunpuIe'1 0Ify CJlfer Super U
0/ 1'1 WarTJn'Y~, fIlI lloc:uo*lliltlOn l--.slt Iddibonill COIl or llOI'" iIIl. c...,.n
The SlIp... En ",dud es I AOM monitor lor prO" b....... )'OIl blrI. Su,... Ell kit SI011 .95. HlgII

i
ram loadl ng . e(hlUlQ ilnd execu ll(ln Wl!tl S INGL~ Idd"l1 apllon n .95. Low Idd"ll , pltOll
rEP lor ' nIlJl1iln debulKll"ll wh.ch rs IIOt.n. 19.95 . Culloln C.bl,"" '11111l dnn eo and Ilbejled

dueled 1'1 otIleoll1llll1wme pnce WM SIN GL! OlelllQlass lront panel S24.ll5 . All metal EXjlil1'
STEf" l'OIl an seelhe rqcroproo .ctup~ SIOIl CIbonel:. PilrIIe(! iItld soIk saeenecl , WIth
bf'9 WIth Ihe GloatiIddress and dill bus room ' Of 5 5-100 boards iItld power supply
ilIsPI¥ iItld IftIf eucutIng __ $57.•. N1c.1h!l1ry ' Slftfu sa.!t5.
slnldIor>s, Also. CPU moIIen I'ISIrudIoI1 cydI Allats iIId opbonS iIlso , , 4SW1~
iIl"e dealdfId iItld displayed on 8lfD indicatOf'$. iItld tested .
An RCA 1861 video gllpll lCl ch'Pallows you \(I Qulllll itl . a sollwilre publiCilbon lor 1802 com-
connect toyour own TV Wl!tl an inexpensive ~idllO peter users .s. I~ailable by subscriptiOn 101
modulatCll" to do or;ap/l1CS iItld QiIl"IIIS . There 1$ I $12.00 per 12 ISSUes, Slngle llsues $1 ,50. Is-
-"eo I'fI!IIn inWded lor wnlIlg J'OIlr own sues 1·12 bound S16 5O.
roousoc or IlSIflD many roousoc " O(jiao' lS *-'Y TIly~ Cassent Sl ' .III. on AOM S3U IlI,
wntterl . lht Sll8iIil«~ rTIIy 11$0 lie..., 0I'l\IIfliI U IiIl: r.nt Sl U 5. 11112 Yll. . ..
10 dnve rNys tor control JlIlfJlOllS , ""-'s Vodeo GfJIlIIICS 13.51. Gaonfs iIl"ld MuSIC
A 24~ HO: 1leytIOI.. 1fldIlde!l16 HEX keys 13.•. Dlop 8 ~Wfl ..ell. $5,51.

Super Expansion Board with Cassette Interface $89.95
ThiSis truly an astounding ~alue! ThiSboard has points can be used 'II.lllllle regiSter save INture
lleen de5lOnecl 10 allow yo. \(I deode IlOw you \(IlSOIiIte proglltn bugs QUICkly. \t>lJI loIIow10M
IOn tt OJIbl)ne(I. no. .. EtpMlk.- .... SIIlOIe step II you~ the Sup« E. . .....
_ ... 4K ....... ,...... 1WlI tuIy ilddress-- IunI n s.- Ihe moMor II OJI iItld
Il*~ .. &011( ...... lui... "*IlOIy pro- rumng i111he I"ISI'I 0/ a but!DlI
teet iIId a caISelhi 1••1_ F'YuIo I$OOllI$~ 0Iher on bGiIrll opbolts IflClIde P.1IIIl .....
bL!fn lNIde tor iI/I other OJI!IOI"IS on Ihe same .. 0Ir1p0d I'DrIl WlIIl 11011 "I '11'.' They
boDied and tt his neatly II'Ito lIle hardwood caDlnet al low eiISY connectton or an ASCIIkeytloanl lD the
alongside !tie SuperEI The board .ncludes slots ir1jllJt pon. RS 232 and 20 1>11 Currenl LDlJII lor
for up 10 6/( 01 EPROM (2708, 2758, 2716 or n teletype or o!tler eeeee Ire on board and d J'OIl
2116) iItld 1$ 111 11 ' 1OCIl1!tMl. EPROM an lie uSlll need more rr>el1lOI'j' lIlI'JI"'e lie fWD $-11lO Ilots IOf
Ior lhe m(.utorn TIly8aslcOf Olher PllfJlOllS sIilJc RAM or 1'Wl1lO ~ds , Also iI lKSi4*
AII s.- 110M...... S19.!t5 . .. d W IS UorlIlOf venioIl 2 WIIIl YodIo etnvertor~ CIOI-
III on boiIn:I opbOll In 27t:l8 EPROM whoch IllS blIrfy cIo.spIiv .... T....,- IIasIc iIId II'WlIO """'ace
been P'fllIOfI,.. ,••lI(l WI\fI I proQrlIOl loaderl boInl hrIIlll I/O Ports S9 .~. AS Z32 14.50,
edIlOr iIId error checlo ng mUItl llie casselle m 20 IOIiIII IF 51.95. 5-100 1A.50. A51 , hi
readiwnle sol1ware. (relocatable eessene IIle) eonllldor II!! w.th ribbon CiIble is ;wallable "
anotherexclus.vefrom Ouest. II indudes reg.ster 515 25 lor easy con..ection betweeol lIle Super
~e iIId readout. bloc*; ITlOVt CiIj)Ibj~ 1)' and Ell iIId!tle SIIper er,.anIlDllIolI'II .
1'Wl1lO gri!lh1CS dnv. ..Ill blinlong cursor, IItw I'vnf $IIMIty l it tor IN a;mpIfl:e syslem (Ill!

MuIHoIl Pow. SI.wIY I·

Gremlin Color VIdeo Kit $69.95
J2 x 18 alpha'numMlcs and Qrap!lICS; up to 8
colors *'1Il 6841 ClliP; 1K RAMIt EOOD Plugs
intoSuper EI 4<1 lHIl bul , tK> high res, OrapNcS
On board Rf Modulllor Klt S4.!r.i

aunt Super Basic V5.0
A new enhllflCe(J vetSIOI'I or Sotper kIlc now
il vall able , Ouest 'li as th.e I"" com pilnl
world'll'Oe to stliP a tull $Ole BasK; lor 180
Systems A~e fundlOll Su,.r BasIc by
AOlI Ctl*er inc:lud.ng 1Ioa:;e· poont capabl~'Y
'II.tn sc,. nl.f,c no tl l.on number rang e
:!o ,l 7E'"l. 32 blllfllellel ~2 ; muIb (1m
iImyS. stnno~. stmo~: ea'
sette 110. _ iIl"WIloIlt. basM:. CIIIiI iItld IOIiII-

1802 151 Dyaamls RAM lUI S149.110
ExpnIiIlJII IO J2l( . ItoddfI'I refresh 'II"Clocks 'Cl IO 4
MHz 10 '110 '" SlIllIS AddI . 18K F\W S63.0lI
SUptlf Ell 44 Pin expanS>Ol1 board; 3 1erTli11e and I
mliie bus 80i1ed plus J connectors $22.95
Tiny lillie EItenllCl on c.llen. S15.00
........ _ a lllCl.... S1I1!1ft. A>qy. c...
"'" I ~ * .1
$-10l1 4-SItl fr, l . i ..

s.,. lIlaoIIIM V1J SDMa UIlioII

Nie.d Battery fixef/Cha~er Kit
Opens ShOI'Ied eells tM wOln hold a INfge
and tl'ien ctlaroes thllm Up. all in Ollll kit w..' ull
pans and irtSl>'udions. S1.25

Rocllwell AIM 65 Compuler
6502 t8seIl ....~ ..... lui ASQI~
n:l 2O cd.Im I'llIIIllII 11"1*. 20 CfIlr. ....
1IWlC~. ROM rrud:If. ..,.~.

un.DO. 4K vetSIOI'I S45l1 .00 4K AssemIller
SIS.OO. Ill( 8asIc ~~,.. """ $100.00

SgeaaI small power SlIPl*t' IOf "'M65 assem, in
lme $54.00.~~ AiM65 in Ihin bnetcase
10M power supply S499.00. Molded plastic
fl'ldoso.ft 10 Ii boll AlM65 ..,~ SllPPl'I
S47.5lI. Spegal PItbge Pro 4J( AIM , Ill( Ilisic.
~.-. CIllI'IIf $$9.00

AlM65.KlM,\'IM,Super Ell 44 ~~
bo¥lI. 3 1trNle.., I male bus b1l pIu:s 3
oon~ S22.ll!5.

60 Hz Crystal TIme Base Kit $4 .40
Converts dlgrtal docksI~ AC ~ne Irequency
to crystilllme biso!. Oulstaindong ilCClIr3q

Video Modu l. tor Kit $9.95
c.:n.t TV set _ a lIIgIl~ m:necr 10 '0
iIII'ectJn;J Ilsagt Comp lIIl wU r>slnlC

Multi -volt Computer Powef Supply
8~ 5amp , :!o18~ ,~am p . 5v 1,5 amp, -5'1
,5 amp. 1~ ,5 amp. -I~option, :!o 5v. :!o l~

are rtIQIl l>lled 8asIc M m .n . Kit 10M cI\a$$iS
iIId " lI¥dware $43.95.Add $4 .00 sh'lllM'll Kit
0/ twdwirll S" .OO. W~ •• case Sl ' .OO.
S '- 50~

P.O . Bo.4430M
Sa nta Clara , 0' 95054

Wi ll calls : 2322 Wa lsh Ave .
(4 08198 8· 164 0 TWX 910-338-2139

~" S-e Nyl li,..... FInl: ...Plrl$ 0fI/y faetoI)o tm",

INTEGRATED CIRCUITS
GIlIIillteed IftOfI'Y l/iIck O.....'Y IC" s ind 0I1lefcompo-
nonts . tactOlY llfJCes

,- , LM'''''·I ," ,,..,, ,. , ,, .. . _ H OI ....."... "'......,- " ,M''''' " .. O~, • ",, - ' " .. ....... ,. .. ...-._ .. .'.'- • 'M"" " ,. - • ""._ ,, .. .. ..- '" '.- ".,- • ,_... - .. """"' '" ....- '. ' . _. ••,- "
,_. '. - • -.... "., '....- .,. ""t . _ ".,..... • ,-" .. - '.- ... ,...__... '..".. • ,-" .. - '.- .. -- ••'- • ,_.•• - • ....'..., •• .-'- • ,- ,. - • ~,- •• _.. ...- -'- " ,- '. - • .- ,. • '. • ~

_.. •,- • ,_. '. - ' 0 - •• • • " 0 -_.... •,- 0
,_.'. - • = ,. " " " • -- •'.. '" " ,,,,,,* " .. - • ..- ,,,

" " • " '-- '-- ..,- " ,,,,,,* " .. w.' ". -.. ,. " " • • _ LJ._ _..'..
". " ,,,,,,*.,, .. .- ,,, -'. •• • " " " ,_ ...- ..... _-,
"". " L",,"" ," ,,- " ~,,-, ." ,.. " ......,,,,. .. LM""H .. w_ " ""-'I" •• COOT" "" "'CIAUII' ._,- • LM""'·" ,,, w_ " - •• __ lI.." """_....._...-,- •• L1'''''' ,. '" - • ... •• • • ... ..._.... ... ,'...,- • ,.".,,, '. ,,, - • .., •• " • • •,- -,_. ,,, - • • -• '. ._-_..-,- -,- •• - -- " .. • '- -- .".,- • ,- .. - • -~" .. .....'... -_..._--,,- '- ,.. •• .- '. - •• ,- ••".... • ,- '. _. • -, ,. ,- ••"'r' • ,_. '. - • - '" -- ." - -",.,..,. • ,- '. - • - , ". .- -",..". • ,-- • wo '" " -- ,. ,,- ;C --,-","" " LM'''''' ' • -- •• ""''' •• ,,- _ 1t .. _ ••,"... '.LM''''' • -, ,.
""" • 'M'''''' • ..~ ," ,,"" s ... "' _ •• .- ,.
,"... .. LM"" • ""'''. '. MM"'...·• ,.. " .... ••

-"'~- "••,,""~ • III ' ''" '" ••""'" • ,",,,... " <II,," • " 00 " IO ' .... _ .. ,~- ""..'. " LM'_ • "'.". , ,, 'I" " . ..,..._ '. - -'... ••".. • ,,,,- '"
_. '. - " .. .....- '. ---,,~ " ,.,,, .. -" '... ... ,.·w_ '. - •••II' •• • ,M,. on -- '. - .",....- .. - "'-'...". • ,",,., ,. _.

'" - ".._- .. '-" ....''' . '" ,M"" '. -- '. _. '"~._- ••"- " ,,,,.., • - .. s'.... .. -'.. ......... • .M"" .. -- ,. .- -- _.
,""'. ,,, ,M·. ,. -- ,. .. '0' ,,'..- .. -_. m .,- '. co... " .. -- '" .. •• '-- ..,,- • ,- ." -'. ' 0 ... •• ",,,'.- •• "_-'.""- .. _.. ",."'.... • ,- ,r, 0<0 • ... ,. '1" .. _ '. ...~-''I'''' " ,.. '... • ... ".,... • '- • ... -. ................ _." . ' "_." "",,"'" 0 He" • - ,. "" ,", '"...... •.- '.'... • - •• ".- ". _......._- • ... • ,n • .. ". ....... ••'''- • .- • '- '. .. .. ...- •• • •• .",- " .- '. ,~. • - •• '.. •• ,, -_ ..- '"..- • .- .. ,e:" '. .. ".... ,. "."'... '"'u. • ••• '. '- '. ., ,.-, ,. """. ... ....... ,.
....'. • ... '" ,- ,,, - ,. ...- •• ,,.."',,. .. ...-."
' ..s'.. '. ~ • '"" " .. - ' 0 ,.. ...... ,...- • •• • '.. "

m _ •• ._- ''''' - - - -.
'''''''' • - • ''''''' '.". •• - •• '''' ' - "...- , ... '" "'",. ,. m . ,. - .. '....._- ."._- • "',1<" • ,"'", '" • • •• .. '0 "" ::::! ...... •"..- • ... " ,,- •• ." ." •• '. '.'" .'......... "
'0- • ,- • ..~ " ." ". ... '",...,. • ,.e". '.- ".f:::. ... '" .....' "..'...... • '-' •• '-' ...". •• ..' • rn ....- • ..._.... '''''' ,.,-... ".. _........- ... • ,,, •..- " •• •• '.. .. .•'. ... _ 0' .. •• .'.-- '. - "..- •• cw·_ ... - ••'.. • ~ •• '-' •• -- •• - - •• .~ • · '"...."'" • - ". .... '.--- ". .;woo.... " .'.
'...". 0 ,.'. •• - --- •• ...' ". • • m, .

"-'" ... "" "' . ,.,,,,,~ • - '" ... • -- - • .' ,'..... • .,. .. - • ... ..., .. .'._"" ,-, a. ... ... ' ..
'''''''' • .- ".... • ." .... ,. ..... --. .... ,..,...".." . •'u".. '" - • ~, ,. - ,.. ,....., C<<.< ... , ..'...','" '" .., ... ." ,- - .',. '.- •'"'"''' '" -- " ." .. _.
'''-''''' ' "

_.
" ... .. oJ,,, '. "" ~T"" '," ,~ " ...- co

'''''''' :e- • •• ,. ,. .. " """ "" ., ,,,.......- •
'....- - .. "" ." ,"." ", .. ..._... "'." ... ..
"I."'" ,,, -, • ." ,. ,"..... ". '. "", ... ." .- • • '"'.- '. - .. ,," .. ..'........ ,- ...-."

_.. o . '.'....'" " - " •• '. ,~ •• ._- - •• '.- • •• .. ,~ o . .... ... ... ..... '.. o • •- -, • - •• ...', •• -'. 0 • '...- • _.. • - '.". •• .._.... ... .... - " • ,.- '" -" " "... •• -". ... '.
~, '.-"'. .- •• '-'- -'. • • '.- .. _. '._.._-..... .. _.,_...- •• - " • '''" ,.- ," .. -~

~, . ..,- <.• ,.
Ll''''''' .. • -" ' 0 "01· ' • -'. .. ..'.'.. ,.,-- • -" • "",,, , '" ....'.. .. ...-_ .. ,...- " ,,~. • _.

" ,,,,,, 1I '" " 'I''' •• ... ....'" ,,,- ,.,-- '.- '. ,'.... •• ....'. ••,-- .. -, '.n.,.. .. "",." ",MI"•• • - '" ,m, ." - " ,. "'-.uo_L"" n '. - • ""., •• - .. ___. ..__0-

,,,,,,. .. - " ". ." -----,.. .. - • "'.._... _.._-_.. _-
PROM ErU l t
usembltd 25 PROM ~!'j 137,50
(wrthtimer $&9.501, 6 PROMcap.ac;!'j OSHA.'
UL version SlI9.5O (w'lh bmer SM.501
l 80 Microcomputer
16 bot 110, 2 MHz doca. 2K RAM , ROM 1lnlId·
boanl spKlI E.c:ellInt lor control 8¥e b'CI
121.51. fvI KIt m .oo, IlIoMof S21.00.~
SI.wIY K~ S35.0lI . TIllY llnie S3lU O

S· 100 Computer Boards
8KStabc GodOOllt Econo IIAM 149 00

16KStal.CGodboul Econo XIVKit 269.00
2. KSIalIC Godbout ECClnO J(X·24 KIt 414 00
:12K StafJc Godbout Ealno 10:·32 Kit 537.00
18K~ RAM l(Jf 289 00
:12K~ RAM KII 328.00
64K 0yrwrIc RAM KIt 399.00
Video lntet1ace M S1)UtO
80 IC Updale Master Manual $39.00
CooIp. IC dill ~eo::tor . 2700 PIl · master fflfereor;:e
~. lMf 51 .lXXl CfO$$ mermces , Free Ulldllll
-..ce tmue1I l980 Otrnesl>c postII}e $3.50.
Mod em Kit $60.00
_ DlIle.-l ono .__. No b1rlD _
SiI"Y . 103~ JOO biucl Iflf:lCll«IS>W
zoostlC aqlleI plans rdIlcIed. Rd . twill' $17.00
lRC 7000 +Prinllr $Je9.00
.0,120 column dot ml1n. impilcl, std, paper.
Interlace III pmol\ill computen,
&oI4002~ ~ersoon S405.0lI. OpbOnil eabIes

~-
UlC 7llOl1 '"'*'~..'" $IIf« Ell'
will MIIwIoI S21.•

TERMS: $5.00 min . onl., U.S. Fundi. CallI rllJdelll1 Idd , % III FREE S d lor I NEW 1910
$10.00 min. BankAmericard Ind Muter Cllarge Icclpled $1.00 Inl Url nca opllonll. QUES~ c~T.uoJOi~c~::':.ourlPOIII,I : Add 5%. C 0 .0 . $10 .00 min. ordl' . I I/limp.
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electroruc~

Toll Free Number
800-528-0180
(For orders only)

1900 MH,IO 2!iOO ....... DOWN CO NVERTER
nus '0:<:"''''''' 's tunabl" .. '''rig'' 01 1900 to l500 me and IS "" "noM t o< amaleu' ,..1I'0 use
to 86 m e (Channels 2 to 71
PC BOARD WITH OAT A
PC BOARD W IT H CHIP CAPACITORS 13
PC BOARD WITH All PARTS FOR ASSEMBLY
PC BDARQ WITH ALL PARTS FOR ASSEM BLY PLUS 2N6603
PC 8OARO ASSEMBLED AND TESTED
PC 8OAROWITH ALL PARTS FOR " SSEMBLY. POWER SUPPLY "' ,..DANTENNA
POWER SUPPLY A$SelolBLEO AND TESTED
YAGI ANTE""'''' 4 l DNG"PPM:W:: 2O T023d8 0 il1N
YAGI ANTE",,..A . ' WITH TYPE (N. SNG. S M A ConneclOf)
2 FOOT DISH WITH fEED ... "'0 tJlOUIH
2300 MHI DOWN CONvERTER

Inc ludes convefter m ounted III antenna. powe, supply . Plus 90 DAY WARRANTY _
OPTION ., MRF902 on l,ont end. (7 d B ecree !;gu re l .
OPTION '2 2N6603 in tronl llnd. (5d8 ooise " lI ure) ,
2300 MHI DOW N CO NVERTER O NLY

1008 N"',", F 'llu ' " 23dB ga,n ,n btu ...,tn N conn Input F conn Oulpu l
1 dB NOI se F'gu'e 2]dB ga,n ,n Do . "" In N conn lnpul F conn Oulpu l
'idB t-jOlse F,gu'" 23dB oa,n tn 1)0 . ... ,tn S",A conn InpUI F conn Outpul

OAT A tS tt-jClUDED W tTH I(ITS OR ",AY BE PURCMASED SEPARATEly

, .. $19 ,99
,. ,$44,99
.. $69.99
. , 589 00

$999\1
$15999,.,,,
,.,"

.. $&I. 99
$59 99

$259,99
$29\1,99
S35999

$ 149 99
$ 169 99
$ 189 99

$ 15 00

Shippi"'il . nd H.ndhng Cost
Receive I( ,ts a nd $1 50, Po ...e' secor, add $2 00. Anlenna add $5 00. Op l ,o n 112 add $3 00, Fo< compte te s ySl em add $7 50

HOWARD/COlEMAN TVRO CI RCUn BOARDS
DUAL CO...VER SIQN BOARD S25 00
Tn,s Doa'd Plo.,oes con.....soon l ,om I r>e 3 7 4 2 Dand '''SlIO 900 "'HI ", r>e' e 9 /1,n /I "" bandP" SS I ,U",, "9 .I'" prOV'deod and, seeooe. 10 10 "' Ml Tr>e l>O;lo'd con la-,ns Dolh loca'
cscme tces. one 1.."" .. Ad the Oltle' " "'''ble /lnd 110" .....,ond m, . e' Const,uct,on 'S O ,,,,,' I~ s.mpll l'ed b~ Ir>e use 01 H yb"d IC amphll" .S '0' lne o.. ,n SI/Ioes B..,,, Do"" ds c01l1
$25 and " '5 "sl,mated In.t p.. rl S 10' conSI'uclton ...rn COSI $210 INol e Th" t ...o A>an" ' k VTO 5 ac co un t 10' $225 0 1 Ih,S COSI I
41 pF C HIP CAPACITORS $6 00
Fo , u se w'th du /ll con...'s,on bO/lrd coee.srs ot 6 ,4 1 pF
70 MH1IF BOA RD $2';00
Tn,s c"cu,1 p,o.,des " bOu l 43 d B O/l,n ", '110 50 onm ,nput " nd Oulpul,mped/l"C" Il ,s des 'Jlned to d"." the HOW AROiCOlEM AN TVRO Demodulalo' Th" o",oo" 'd band
p"ss 1111", call be tuned 101 b/lnd...,dlns bel .......n 2O.. Ad 35 M Ml ""In /I passband " ppl e ot ''''>5 tn/ln " d B Hybt" d ICs " '" u Sed to< lhe Q/I,n s t/loes B"'" boot'ds cosl 125 ., '5
est,m",,,,, Iha t P/l"S 101 conSI'UChOA ", ," C01It tess Ina" 54?
.0 1 p F CHIP C APACITO RS $7 00
FOI u.... ...,,10 10 >.4Hl IF Boa'd ConS'SIS 0 1 7 Ot pF
DEMODULATOR BOARD ~ 00
Tn,s e"cu,t 1/1 0."5 Ihe 70 M Ml cenle, heque"c ~ S/it ell>l e TV S'O"/iIS ,n tne 10 10 200 m,lh.oll ' anoe dete<: I S Ihen, uS'''O a ph llse IOC"l!<l lOOP. """"mpnllS'leS lind 111t",S 110"
reson /l nd " mphl ,e s !I\e 'esult 10 p'Oduce sland a'd N TSC . ,d eo Otne' outpu ts ,nclude Ihe lI ud'O subca ' '' .. t . a DC >o ll"ge prooo" ,ona l 10 lhe 51 'engtn 01 the 10 MHI Slgn lll
and AF C . 0 1l1lQe c enl e'ed /II abOut 2 >o lt s DC Tne ba,e bO/I'd COSI $40 li nd tOtli 1pll ' tS cos t les s tna" $30
SING LE AUDIO " 5 00
Tn,s Cl'CU" 'eco>e,s the aud 'O "'\In,,'S t,om I n" 6 e >.4 Hl he Quenc ~ Tn.. M ,lIe' 905t co ,ls a' " luned to pass In" 6 e M Hz suocam ,,' li nd lhe M " 'e' 9052 ec-ucees 10' ,eco.e ,.
or lhe a ud 'o
DUAL A UDIO 125 00

Dupllc"t.Ol the S""91e aud>O bul " ISO cove's the 6 2 ' ''''\Ie
De CONTROL $1500
Tn,s c"cu,t con t,ols tr>e VTO's, AFC a"(llhe S M"t~

TERMS,
WE REGRET WE NO LONGER ACCEPT BANI( CARDS.

PLEASE SEt-jO POSTAL MONEy ORDER. CER TIFIED C MEC "'. CASHI ERS C HEC I( O R MON Ey O RDER
PRICES SUBJECT TO CH At-jGE WlTMOUT N o n CE WE C H ARGE 15 ' ,. FOR RESTOCI(It-jG O N AN Y O RD ER

ALL C H ECI(S AN D M ON Ey ORDERS I t-j US FUNDS O NLY

ALL O RDE RS SENT FIRST CL ASS O R UPS

ALL PARTS PRI M e At-j D GU ARANTEED

WE W ILL ACCEPT COO ORDERS FOR $~ 00 OR OYER .0.0('1 ~2 50 ~OR COO CMARGE

PLE ASE INCLUDE $2 50 .... ,,", ...u~ FOR SHIPPING O R CALL FOR CH ARGES

WE ALSO ARE LOOI(ING FOR N EW AN D USED TUBES
TESl eOUIPME NT. COMPON ENETS ETC

WE ALSO SW AP OR TRADE

FOR CA TALOG SEE J ANU AR Y, 1980. 73 M a031lAe , to Pa\le s

(602) 242-8916

2111 W . Camelback
Phoenix, Arizona 85015
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Toll Free Number

electr0'l!c~
800-528-0180
(For orders only)

FAIRCHILD VHF AND UHF PAESCALEA CHIPS RF TRANSISTORS
..H9OOC 300 IIIMl Pr~... Dl\'idtl by 1(W11 uso ..." PIlICE ..." 'RICE ..." _.
ZI191DC 350 frr,I HI PreK.IIl.. Oo~tdoI tly ~ .., 2NI!li&1 SlS.OO ..- S8. IS 1.111'1560 110 00
I1UOOC ~ MHZPr~... Doy..,. tly 11)11 '"" 2N'~ 1500 2N~1 " .. MM 1!l52 """11C91DC 660 MHI Prase"l., O,yll!fl by 51& 1850 2N1692 15.00 2N5&31 22 15 MM I55J .."l1C83DC 1 GHI DiV'de by 2481256 Pr••eal., "" 2N1693 1500 2N~1 '''' "11,4 1601 ."11 Cl0De 600 MHZ Flip/Flop wl1h ,• ••1 12.J(} 2N~32 -45,00 2N~2 1005 MM l602I2NS842 ' "ncsecc Eel \feu '" 2N2651JA N 2 52 2N S843 15.82 MMl807 ,..
l '~OCIMcw.« PI\aH F'"uency De,.c.", '" 2N2876 1235 2N~5 1238 MMl lle ' tecc
I1 C2"0CI~2. tNal rn. VCM ae eeeec ,,"" 2N5164 21.00 MlrIl l Mi 1150
" C06OC UHF PreK.ale< 750 MHZ 0 TV'" FIoDlFIQI) 12 30 2NN21 ' '''' 2N58o'2 '" MM1H 3 '''''ncosoc 1 G MI COunter Do.1de by .. """ 2N2IM 1 18.35 2NS849 21.29 .."" ,"""C01FC HIgh Speed Dual ~.. ,_ I NO''''~ G." ,,,, ...... 15,SO ,."" 51,11 .."'" '''''2N~' '" 2N!lt1J ,,, ...... '",."" ''''' ,."" 1000 Jlll IotCM9' 1 "''''2N3287 .., 2NS9042 . U lO MM T72 1,11,."" US 2NSlM~ .., MMT7~ 1,11

2N3301 ",. 2NS~S 12 38 MMT28S1 aea
TRW BROADBANDAMPLlFIER MODEL C ....,SB 21'013302 '" 2NS~6 1~ ,69 MRF2~S 33 30
F,~y •••ponse 40 MHz 10 300 1,11-11 ,."'" " , ,.""" 1.U M RF2~ 7 ".,
(Hone 300 101 Hz 18dB MIn., 11.S d B Mao 21'013301 " .. ,...., 10.05 MRF304 ~3~S

SO Mtil Oto - 1 dB I,om 300 MHz ,."'" '" ,...., 11 .30 MRF~20 "'''''VOU,tge 2~ wolll<k .1220 ......... 119 119 2N331S OJ, ''''''' 13.23 "'RF.50 " ..,."" I S1 ,..... " .. MRF.~ 11.85
C ...RBIDE - CIRCUIT BO"'RD DRILL BITS FOR PC BO"'RDS 21'01315& '''' ..- 7,1S MRF.s.a 2183
S". : as. . 2. • 7,.9, SI .!l2 U .IS 21'013818 e.cc ' ''''''' 1171 MRF.Sll "' ..SU. !>3, Sot. SS, se. S7, SII, Si. 81, 63, U , 8S ,.. aceee '" , • eose 2071
Si,.: 66 '" 2N3&66,J AN ,.. 21'018091 ""S ill: 1.2Smm, 1 .~Smm '''' 2N3&66,J ANTX ••9 21'018136 20'S MRFS02 ' '"s.z.: 3.20 mm ,.. 21'01392. ' " 21'018166 .... MRF~ ,..
C RYS TAL FILTERS: TYCOOO1 ·1itaO Um..1 21t41F

21'013911 12 1O MRFSOlI .",."'" ,.., MRFS11 "S10.7 Mtil Na..o* BancI Cry".. FIller 2N4012 ,.. ,...." 4S 71 MRFllOl '''''3 d B banll'otl(fl n IS kHz mIn 20 d B~*"'Th 60 kHZ mIn. 40 d B bend*,dTh 150 2N.'3!!i '''' 2N&1sa'PT919S '""" MRFS171 2162
kHZ mIn 21'014211 l UIO '''''''' """ MRF8ClCM ,..

VIl I.....le5OlIB 'nHf100n lon 1 0 liB ...... RIpp le 1 0 Cl B ...... CI 0 . 1- S pI 3800 21'014421 '''' ,..- 12.00 PHl eeB '''''"'., .... 2N.i!l1 ae ...." ,,"" PUS71A '"MURATA CERAMIC FILTERS 2N4i!ll1 , OJ .,,'" ''''' PT.-e l 2 ''''Models SFO·.SSO 4!l!l kHz """
2N4iS9 2,23 BlY!l68C ,, "" PT.a28 e.co

S FB·4!l!lO ee ktir '''''
21'014978 1900 BlY!l68CF 2!l,00 "..., ' '''2N'>O\lO 1231 COJ.(~ l S,OO "'''' 1072CFI,U !l!lE . !l!lkti, ,..
2NS108 ec HEP7Il1SJOI. ... "'". U ,30

&F E·I07 10.1 MHI ,..
2N!l109 ,.. ••essoca 11 30 "'''' . 1.70
2N!l1eo 3 .9 .,""'" " .. 50"" ''''TEST EQUIPMENT - HEWLEn PACKARD _ TEKTRONIX - ETC. 2N5119 ", • , ssscce ,.. S0111e ''''21'01 5 1&01 ''''' .,"""'" 1990 501118 .""l+effletl PlCk..1I: 2NS21e H .5O HEPS3007 " .. SOl119 '''''491C TWT Amphlle' 2 10 4 G<; 1 *,.11 30 dB g,lIn 11150.00 2NS583 ." HEPS3010 11 .~

608C 10 m<; 10 -tao m<; .1 uV 10.!lV in lO 50 Ohms 51 '1",1 GeneralO' eoc oc 2N5589 ' " HEPS5026 ,..
6080 10 10 420 mcrt uV 10,5V te te 50 o hms Sign,1 Genera lo ' soc oc HP35831EJ TRWMRA202J. l .5 4250
612A 450 10 1230 rnc .1 uV to ,SV inlo 50 o hms SiO"" Gene,alo r 750,00 HKTI'lSlO<l "'" 40281 10 110
&I" 900 10 2100 m<:. 510",.1 Ge nera lo ' sec co MM1SOO ,,'" eoeea ""616A 18 to 4 2 (k Slg",.' Ge neral O< eoc "" .,,'" ".
el6B 18 to 4 2 ee Sog...' neee...o< "'" co611!lA 3 .8107,2 ue Sig...1G."",., lor «c oo
61e8 3.8 to 7,2 G<: SIog...1Ge"",alor sec co CHIP C ...P ...CITORS
&2OA 7 10 1I G<: Sog...1Gene'''TOf sec co '" 21pl "'" ''''''''&23B Ml(: ro*.,... Tesl Sel sec cc ,"" "', """ ,""".
626A 10 G<; TO lS G<; Sign.,1 Gener.,to< zsoc.co w. can . UPPI1 .,n1 2.2pt ,.,,, 210pt ,""",,,
69!iA 12.4 1018 G<; Sweep Genera lO, sec.eo val"" <; h lp <; " PIC' 2.1pl H pl "'''' mo"IlOrs 10U may neeO 33pl .", "''' 2100p!
AllllCh:

P RICES 3 9pl .." ceo" "" '"'" 225 to 400 m<; AMIFM Slg".,1Gener., lor 75000
149 • .7pl OJ"~ -, ascc"Ilo 10-- II . SO ," 5 .8pl "." "'"

._,
MFW R·4 Un' ......... SPKI'..... An.,11"" * 'Th I kM,lO27.Srn<; PluO I" 120000 51 . 100 es eSpl 1IOpI "'" """",11..11" , 101 .1 ,lXlD .. 82pl "'" 510pl .....'KA63l). l 00 TWT AmpM .... eTO 124 Gc: 100 *,ll. 4Od8 g;lln '''''"" 1,001 up .. ",,, """ "'" """"-.. ,,,, "", """ 010ml

203&'243ll11102A ",,, ,""" -, ,012ml

Calil)r.,led 0 1.p la1 wilh.,n SS8 Analy. ,. "' o<Iule and., 1010 'Eo' '....' 820p' .01sml

40 m<; Singl. Ton. Syn!h••" .. 15(l() 00 2201 """ 1000pl .011lm1

HAMLIN SOLID STATE RELAYS:
I2OYa<; al40 Amps
Inpul Vollage 310 32v<l<;
2.0 . '<; at 40 Amps
InpuT ycolag. 310 32 . 0 <;

YOUR CHOICE 14.99

ATL"'S CRYSTAL FILTERS FOR ATLAS H"'M OEAR
5!l2·2718
S 5¥.>2 1181U
5 5%- 5OOI4ICW
55%-VlS8 YOUR CHOICE $24.85
S,S~27VS8

SS45-2718
9 OUSBlCW
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@MOTOROLA Semiconductor

Toll Free Number
800·528·0180
(For orders only)

The Hii"' Line

MRF454 $21 .83 MRF458 $20 .68

NPN SILI CON AF POWER TRANSISTORS NPN SILICON AF POWER TR ANSIST OR

. • • des;gr>ed for POWe<' . mphf ,.., .ppheel oo ns in ,ndu str;, l. ~m

"""0:;,1 ...-1 .....~eur •.:1 00 equ ipment 10 JO MHz.

""",~ fo r po......, ~phl '.. f "Ppllc.I 'Qn, ,n ,nO~I"..I.

comm....c~ I n<:! .........." . ' .11,,100 !NJu ,pmenl to JO MH,

• Specified 1'1S Vot l . JO MHz CtI¥Kt,,"stocs 

OutPUI p~, ~ 80 Willi
M inIm um GI'" - 12 dB
Efficiencv · 50%

• SpKd,fl! 125 Val l , JO MH I Ch ;a.- .oc l.." " ••"

Outpu t Pow.., SO W,Us

M,nimum GI,n 11 dB
EIl,c,,,,,,,,,, • 50%

• C.p.ble of W, !h".nd '" 9 JO 1 lo.ld VSWR f!'l R"t'd PUU! dod VCC

NPN SILICON RF POWER TRANSISTOR

MRF472
$2 .50

_ dftogned pr Im.,••.,. 1o . u~ ,n '¥9'!-s.qr-.1 outpu t ,mpM_ 'I~

Intended 10< uM ,n CIIll<!Il-e~ comm u n,u t oon , eQuIpmenT
ope,-,,,'9 . t 21 MHz. H '9h bfe. kdown "o lt•• ,lIow .. hIgh
pe,«nlagf' o f up-modula t,on ,n AM c"cu,u

• S~C " I ed 12 5 V. 27 MH I Cha' ac te"st'cs 
Po.....e' Output .. 4 0 Walt s
Power Ga'n .. 10 dB M,n,mum
EIf ,coency .. 65" TYPIcal

- 2
$46.4 5

440 t o 470Me

UHF POWER AMPLIFIE R MODULE

• Spec,f ,ed 1] 5 VoU. UHf Ch..''''''te''' I 'c ,
Ou t PU I Po...e , 13 W.ll '

M,nlmum Ga,n • 194 dB

H..,mon ICI 40 d B

50 Il Innut lOulPUl lmped..nc e

Guafan leed Slab,I'ly ¥Id Ruqqedne..

Ga,n Cont ,ol P,n 'o r Manuat 0' AUlomaloC OUlPUI l .....' Contool

Th ,n f ,lm Hy bf od C~"uct ,on G '.e\ Cons'sten t Pe,to , manc e

and R..-J ,..b ,I'lY

des"lflf'd '0 ' 12 5 . olt UHf POW'" ....pl ,l ,.., .WI,c..t lO<" ,n
Ind....t"al and com,,",'c lal fM equ,p"",nt QfJefat ,nq h om 400
t0 5 12 MH,

MHW710NPN SIL ICON RF POWER TRANSISTOR

• Charac ler lled lor Songle Sodebolnd and large·Signal Amplol,e,
Appl,cal lons U"hl;ng low le-<~ Modvla t ,on.

des Igned pf;ma" ly 1m use In single li deband linea' am plil ,e ,
OU lput . pplic.'ion. in ci llzen, band and o ther communica tIOn,

equIpment opt! ra; ,"'J t o 30 MHz

• ~Ijied 13 6 v. 30 MHz Charac te/lUlcl -
Outpu t Power " 12 W IPEP)
Mon imum EH'ciency " 40% 1558) •Output Po.....e' .. 4 .0 W ICW}
M,n,m um EU M; iency • 5O'll. ICW) •

$5 .00
M,n,mum Pp,..er GaIn · 10 dB IPEP & CWI •

•
• Commoo COUeclQf Charactflll.t ioo

MRF475

Tektronix Test Equipment

•• , ,. .01.... J II" 00 .....,.- 'Ol.1IO '0 '_ a. ."...- -. .o ,~ ,.. .,.,-- ,. '0,_ ""_00 ~,,- 1'.0.00 ." •• .~...... ' \ . 00 h''''' ... .~

' -'1" •• ,"..... •• U".- • • ..I .... •• '-..- /UXI >l1II/"'" ••• ,..
' ·1 1XIOl ,.. ... ,. a,,.- 1<1. 00 ." ,. ...
"JI~ 01. 00 ,". ll .... ...
'( '/"-" /(; " . 00 '" " . <r) ~n.

'(""" Ill . 00 .....,. .. . Ill..."" II."'/..... "'. 00 .... '. ....- ..1.00 ...... •• ,--"',
"'""'" 'O} .111 ......,.,... ••• u

~

•
"•••
•,.,,.
'",.,..
m.
" J1A...
•
",....~...~
W~

W~.,~

•,.
" ' 11

'"
'""....
~

'"'".,,-
"'.,...

.,_ .. H',. '",. "" 1.
0001 'f'" "ot I.
"" 0' .. DC "" I.""*'..".. ,.
""""" . , " .. I_
. , ," '" , . 0. " .1 ,- "
T.... ,_ I. ' .. ''''' ''''''-..0 '" ,.....'- ,,....".. ,.--.1' '••'••~ ' ''''_ II: •• '''''I
At D, ' '.I " ot ,.
... ' ,'OC. ' _I,.. II: " '''''' " 'I I•DY,' 1",. ' _ ' ;'1 II: ,. 81_, ' 1"9 "
<000" " I ... p '1"1 "
",OC'""" ..,I " " , to WO<I ' I... I'
~" " • • " .. I.
'-0 " .. ,..,- .' ," ,.". "" ,..'_ .'," foo " "" [•
"" ".''" "" I •" ," \00,. II: " " '" "" "
.,_ II: Ill " ". ' "" I.
"" 0, .. . '," ,. " .
' ' '' " .. I. 'or 10lOI'111' ,. ' f-,_ f, .... _ ..... .t '" ' 11</
......1'.'.. lH' '0~I
At Couol .. " .... ' ,.,..

{" "'" ~l '. ' .r"" " .......,..
."""'_ Coot ..1 ,.",'f l_ ~,_ ,,>1,
, ,,,••, , lloo ' ' ' '''' _, "'
..... . . ,. lloo l l", . ' COOol "'_
II: .. t l(alOl _ .
II: .. ' ....1 S<_ ' _
II: .. 1_ 1 .....
lit .. l toool ' _ •
lit .. ,_I "'- _ •

! "'"'120,00...
~.

1".00.,.
••I,. 00

110.00
I1'-'XI
lSO,OO
l SO ,OO
ISO . 00

LIXIO. OO••••lS,OO
" ,00
Ill. 'AI••••••".00••U,OO
IS.oo

• •lU,OO
lSO .00• •-.~.
~.•
161,Dll
a .•
110.00
~.•

Scopes with Plug-in'S

.,." II: '. 1_' "'_ • •to. ",. ... , , DC '"
ai _I '-" ....... I. _ , "" ,.......

.,.1 II: ,. 1""/ lloo' ..... "'_ . ' '' ' _, " _, "L.... '.'.

...., II: " ""'"" "'_ • •to . III llool '"'' .'," foo •• "" ,.

Tubes

" •
•

"••..
"••...
" II".'0, '
".00,.

J, .,
III, 10
'''''.00
illS•••
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

Howl.1I Packard

Microlab/FXR

S 7.99
ze...•.".."
' ",.",.",."
3. 99
3.99
4.99

la .99
14. 99
14.99
10.99

13.80.. ".."
'"..",."
'"'"la.99

'"29.50
H ,lIO
10. 99

~. 99
11.99
22.00
n."
la.99•."
16.99,.",."....

R. 99
14, 99,."
lS.99
10.99

'"'",."
II. 99,.",.",...
19.99
S. 99

' "9.99,.",...,.",...,..,..
14.99
12. 99
U. 99........,...,.'". '"....
1.11
2. 40,.'"

PRIC E

electrorvc~

II • 8 EPll(Jl
ZK • 8 [PII;lIl ~voll Si",l, ~1,

U • ( St.t l e RAIl ( 160~

\l • a SU tic RAIl 2160.
I l • a St .t 1C RAIl JS(wo~

(l • 1 o,n..lc RAIl
4l • I o,nl." RAIl
4l • I Oyn..." RAIl
256 • 4 St l tfc R.I/'I
256 • ( Stl t l c llA/O
I l • 1 St atic RIM ~!lIl.

4K • I Statlc RAIl 32On.
U • I St ilic JlIM lOOn•
U • 2 SUHc RAIl zoo"•
lK • I St atic RAIl :JOOr>.

DESCRIPTION

~ 1 croprO<: .Ho r

lZ8 • 8 SUtic RAI! 4!>On ,
128 • B SUtlc RAIl 36On~

IZ8 • 8 SUtit RAIl 250......"....".
MlttM>9
.~

C~T Con t...,ll~r

C ~T (on t rollar
ACIA

".."..
""O-t.OO BPS Mod..
2400 aps_
f8 M' c ropo'OC ' H or
fB _, Int.r faca
fB -.r, Iftt~rfu.

f8 Oirac t _~, Iccn'
M I (To p rocn, o~

M l c ~o p ~O<: ~HO~

Mi croproc. " or
".
SuPPOrt for 6500 ,~r ,,~

N 1C ...,proc ,,~or

f ....r lit M 1Crooroc;~ ....
9 • 64 0;9i tll St ge 8ulf. r (fifO)
...r
a' t ~.t o ~Itor

fou ~ 0' 91t eo..nt~r/Ohph, Dr,.~r.

~rtor, OUll~r'".h8", t t Oll l~ l ~pho ..... Ohll ~..
l e, boITd ( nc od~~

n Ga... Ch ip
U. RT
om

"""(W, Cont...,ll~~

e-niut Ion [n t . r 'loC.
S,. tftO Controll ~ I .... Driy~r

B ait I...... t/O" tl"" t ""~ t
2 of B 1_ [ ow;OdO'
L"" SPHd Mod..
81nl ~y t o ,~ P", l .. Con.~ ~ t~r

81nor, t o p_~ P", h . C"" .~ r t~r

RS2J2 D~h.r

RS232 R~c .l .~r

MO C"" .~ r t~r S",b.,.t...
6 Bit D/_ CtH>Y~~t~~

8 Bit 0/. Coro.~~t,r

tow L. vel Wl<1oo O'tact....
Y; d..., If IUi~ ~

L"7J3 C. I H i~

P... . ~ loc ' l_

MEMORY

C.P.U:s Eel.

"C6800L
M:Itl>8 IOAP
M:M68A HlP
I«:lIbll/Il llP

~"''''
~"'"IlCWIP
1lC6882 1P
lIC"68lOLl

~-'"1IC68( 5O
1«:68H L
K6l! SOl.

,,~

211612516
2UI/91la
lii4L2
2UIU

"'"I IJ6O{2101
4050/ 'lOS0
211 1A·V8 ll l
<1I 2A · 2
21l SAl..2
6104· ) /(1 04
lIal·'
'l:IWo6oI IL21l
9111

IICM S2P
OlC68S2L
OlC68S4P
1IC686OC X S

~-....lB~ l-,,,,,
.... lBSlN
M lBS4N
ecce. ,
ace..
180C PU
6520
6Sl0

"'"T"'SIOOOlll.
T"'SaQl(lIC
TII50601I11C
IIC IU li
.'S-1001D
. YS· 9200
" S· 9100
A'5·21n
AY J · BSOO
TR1 402.
PRl( 72B
PTl482B
U"u"un
un
IIC laa lOCP
IlC IUI2
IICIUOII
I< IU09
1IC1483L
1<14891.
IIC I( OSL
1IC 14D6l
"'l:i4 011/ 6f1l8
IlC lJ)()II
IIC Il49/ SO
OlC 17J1

""..

"'."l5.00
15.00

"""65.00
2SO.00

15.00

15. 00

100.00
100.00

250.00
2!>D.OO

l SO . OO
100.00
100 ..:.0
. 00.00
125.00

ISO.OO
150 ,00

115.00

".""."90. 00
95.00
9S.00

125.00
125.00

125.00
15.00
'5.00

15.00

"'''..."... ee.. "

1 SO.OO
lS.00

100.00
100.00
100.00

125.00
I'S .OO
I 'S.OO
125.00

Ty Pe SI'IA S50.00
lS.OO

"'."25.00

I.OS to 10 GIll r.--, ...t,.
J.9S to S.BS &>II Frl!'QUO'ft<l ","u r
s.as to 8.2 10Hz F'--1 "'leT

100 0'" "' 9 n , ...h t or "kIu nt lYSED)
200 0Il1o. " ' 9 ThN1IIhtor ""unt (USED )

5.65 t o B.l &>I , ~Irilb le Attenuator 0 to 50dB
8.2 t o 12.1 Gl< l VI . h bl , AtU"un or 0 to SOcla

Wl r;.b l~ An_uor
Vulab le AU_t.". 0 t o 60<18
Wlrtoole _[ too_ t or II t o n .S Gl<z
WI'lIbI' AU_tor 0 t o 18Od8
Ya TiIM, . t too..... t .... 0 to lBOdB

8ClllS Wlrhble An_tor
8011(;2 WlThole .tt...... t or

I t o 2 GIll Wlr l l o le ...u _ n .... 6 to IlOdB
• • • .,ulOo A4Ioter
IS t o 26.5 GIU Cry. U I lIiot"" t or

al ndo'" Fi lter 8 to 12.4 GIll

Mm 8.2 • 12. 1 GI< '
I t o " Mlot~~ 8.2 12.( GIll
(oupl~~

1 GHz NotCh Fi lter
RF ~tKtor

C.rr;.~ .. lth • U U SIGH"'" Line UOIt_ llete<:t.". Pro~
. od 809lI C~.j.l Slou.., S«tion 2.6 10 18 GIll

nOOl 01 rl!'C tl",,11 (OIIpl~ \.1 to l.S Clt l 30<:B 1, ,,,, "
Dl r~t1onll Co",pl~~ 2 t o ( GH I IO<:B 1,0" N
Co.. h1 H1brl d 2 t o 4 GH , 3d8 11P~ N
COl dl ' Hybr id 950 t o 2 GHI l dB Typ~ N
22!80 ~Irhb l ~ A tt~nY l to r I t o 9Od8 2 t o 2.5 GHI
WI YP9U l d~ to Ty"" N Mlot~r

flo "" AU_tor B.2 to 1( .1 GIll 6 dB
WI'P9U ; de

22~Q,I, Olr~ tlo"",l (o",pl~r 2 to ( GIl l IOdb T,,,,, SI'IA
22 ~ J8 Ol r~ t lona l Co",pl~r J.85 t o 8 CIt , IOd8 l,p~ Si'\P.
22816 01 ~~ t lonl \ Co",pl~~ 3.85 t o 8 CIt, 6d8 TyPe SI'IA
22539 01.-..: tlonll CouOl~~ 7. ( t o 12 GIl l IOd 8 T,,,,, SI'IA
21105 DI ~~ UOf\<ll Coupl~~ 1 l o 12. ( CIt , l Od 8 1,,,,, S'IA
DI ~Kt1on411 COIIol~ ~ ( t o 8 GHI 2Od8 T,,,,, N
Dlr~1toft4l1 eo...pl~r 210 to ~ IlC 20<18 T,,,,, N

,Z006 D;rl!'Ctlon4l1 touol~ 1.1 t o I Cltl 20<18 r,.".. "
2lllll D;rl!'Ctl ..... l touol~ 2 t o 4 GHI 10<18 T,Pe "
221112 O;rl!'C tl""ll eo..ol~ 2 t o 4 Cltl lOdlI T, I'e"

MicrowaveGeneral

".." <292.
. 4UA

843601.

ARRA

"...H BI

fWl9A
(l41\ ...

MS12A
G~l.

JSJ2A

•w...."Ul1
' 481.
148/ 8

. 6)85
601-818
'6\00

"'"".,.

Merrimac

1_16
3614-60....
l68( - 2OC
_ .",

Narda

PRO

101le- 101
4011·\01
401(C· 6/
(0 1 ~ · 1 01

(OISC · JOt
JOU·lll

""."
JOU-lOJ
lOOJ-IO/
,,",·W

J04J-lO/
USI(
303l
3032

'M'21311
, ee.s
H,n

UIO I
X101
CI01
,OSA/367
,,~

1 8~S I,'"
n~.....
11," ,( .0.(
ID9J,1
'IE ["SOOH Ei'IG.

12.( to 18 Gl< l Yarhbl. Au.nyator 0 t o &ld8
8.2 t o 12 .4 GH I Yarlab l. A tt~nuator 0 t o 60dB
YI ~ il b l ~ Att ,ny.tor 0 to 6Od8
Sl ot t ed Lin, wi t h 1yO" N Adlptor
B.2 to 12. ( GIl l Yarhb l ~ A tt~n u lto ~ 0 t o S()dB
1.05 t o 10 GIll ~.~ 1I b l . Att~ t or 0 t o (()d8
8.2 to 12.1 f,I;, y.~hbl • • r e t D to (Sod8
3. 95 t o S.85 liIl I Yar ilb l~ Att~_t 0 to aSodB
f~.-nc, ,,"t~ S.l to 6.1 f,I; ,
f loed .t~t....~
flo"" Att_no"
2692 Wldlb l. Att...... to~ . lO t o 60dB

...oe
200.00
200.00
100.00
100.00
100.00
100.00
100.00
100.00
2S. OO
2S. OO

100 .00

Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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•

1--Car Clock
The UN·l<tT. ont~ S ...,ct., connecl'o",

CLOCK KITS ~
'_ 1.-""_""- .._ . o-.r,ooo_IOO....~
Be _ 9_.nd .,..ct., , ...... _"
Try y o ur ~and a t bu.ldlng the II ne sI lOOking clock on tee
m a rllel lis satin f,n,sh eoccuec arummum c ase looks greal
a nywhe re . wh ile s,~ 4" LEO d,g" s provide a h,ghly readable
d isplay This '5 a comptete k,t. no extras needed. and ,1 only
lake s 1·2 hours 10 as semble Your cno.ce 0 1 c ase c o lo rs
s ilver , gold . b la ck lspec, fy)
C lock k,l , 12 / 24 hour , DC-5 524.95
C lock w,t h 10 m ,n to hmer, 12 / 24 ho u r . DC -l 0 529.95
Alarm clock 12 h our only DC-8 529.95
12V DC ca r Cloc k . DC-7 529.95

For ""Ired a n d tested ClockS a dd 510 00 10 k ,' proce
SPECIFY 120R 24 HOUR FORMAT

He,•• 0 .",.,,, 'oo', nQ '"QQpd 'nd . <C" '0 " "" wh" h '•• ",au to b" ,'" an"
,n. I. .. CI",.' '"0. ''''''0' " ,,",,po,,.,, ., "'."d yOu onl, w'''''' , w" ", aM'
, .. ,,<n... ta. ... ano u' 15 m,~u ,... • o..p'" '••"Qn, c ..... .. "n ,,"0"''''< ""Ch,n....,,,,,,,,,, "'''''0<,,'' a..u'''' v<>u "' . n.gnl, ,• •d.O'. d,.poa, "a, or ~'Q" ' C""" ,. a
..,,,, ..~,'" a""",,,d .. ".,,,~,,,, ..... .. nocn <a~'" a"l<"",,, 5 " '''.....n' ..... u....... 2 ......
'a"" C-.,. '" .." .. ' b... . '" 9_ ,_ '_""
DC J • •, '1_ ""....
DC·J .. ,.... and ''''''''

s.-. $leu",
A SUpt', sen.,!,..., a mI''''
I,. , ",n,en w,1I P1 ck uP '
pm CI' Op at 15 feel ' Great
lor monoIDnng baby'S
room 0 ' a. 9"""'01 pur·
POse a mplll >er F"" 2 W
nnS OUlpuI runs on 6 10
' 5 """'. ""'"" &-85 Ohm-».Cotnlliele 00 BN-9

SSK

T_DKod.. ~-
A comple le Ion" deco· Yif
de' on • " n9 le PC
Iloa ,d F"atu' ''' 400·
5000 Hl adl uSlabl" '---'-
, a nge via 20 lu,n pol. vo ltage ,eg u·
1'100n 561 'C Use!ul 10' 10UCIl ·
Ion,. bu rsl d..IK I,on FSI< elc
C.n a l.., be used a. a slatlle Ion,.
,.nc<><fflf Runs on 5 10 12 von.
Camp"'le k,1 TO· I S5.95

lfll Blink, 1(11
A greal.llenlton ge l
Ie' wn lC~ ' I te'~'lel y

Raw e. 2 JumbO LEOs
Use lor "''''''' b3dges
bu tton s ... . 'n 'ng
panel loghls .r>ytl-ong'
Runs on 3 10 15 ..oil.
Com~k~ BL-l

S2M

v... .....•.....e-_ "'" h .., .-0 ....,....,.,. s....- '...- _ d' '''' A..... _s.'S' O«~ .......-__""_",,

,....... ro ... e-.. ", vO·' ""

CPO-l
Run, on 3· 12 VdC I ... . Oul 1 KHZ QOOd 'Ot CPO
Ala,m Au'hOOscoIla'Ot Como""",e ",, n .M

Whisper Ughl Kit

An ,nte re . l,ng kll, . malt m '.e
p icks up sound . and con verts
th e m to hght The louder the
soun d tile bughte' tile hght
Irlcluoes ml. e . control. up to
300 W. fUn. on 1.0 VAC

COm pleTe k,1 Wl · I
se.ss

COmplele >,1
ML· I
sa.95

Colot 0.;."

SH mUSI(: come
. hve' 3 d,n",,,nl
l,g l>l ' thC ke< w " tl
mUSIC One I'g h l
each for , '''!lh
m,d -,ange anll
low. Eac h Ind ,_
"dually adlusl 
able and droves up
to 300 W runs on
110 VAC

....FM·2 • •1

A S" P'l' ~' gh peo1o,m ance fM "'''.. 
Ie.. m.' . O." T,ansm,t. a Slab'.
..gna l up 10 300 va ,0 5 ..." h • •c e p 
" 0 .... ,.,,0'0 Q"a",y by "",anS o f ,I.
bu,I' ,n e~".' m,'. l(" ",,,I""••
<Me ""'. on·oll' ''''ch ."'.." ....
ban...v ~ ,,,.""""'0"0 n us
'S th. I ' """ • •••1.1>..

f "'-3M
~"' - 3 W" ff<l aM T...,..,

MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

FM
MINI
MIKE

T,ansm,ll up 10 300 ' to
a ny FM b,oadcaSI ,a
d,o usn a n~ t~pe of
m,." Runs on 310 9V Type FM-2
~a• • dded ....nS'h.." m,ke p'"a mp
.I. ge

fI.il ·1 >'1 n .95

PARTS PARADE

U......... T_llol

""... 'oHoo ,ne 0••", pa'" PC
OOI'd ''''lu'''''' '0 pro."' ,ou'ee
0' ptee",on ' ,m,ng .M pulse
gen .., . "on Use, 555 "m", ,e aM
InclUdns a ""ge o! 0 .,1$ '0 ' mo"
" mlno needs

".
.'..............

""__ ' ~ a__~, _

•_"'0 "OS _ ", ",., ..'.., _ .
• w ," _ _

"'-' ,'..' ....- - ..........~ ..~........" ._.. '" ........'"'.'''-
0<: " " .. . .. "' ~'a "... ... ...., ~

0" , ",~~.. "" 01" ..
''''''0 00''', '.0''''

Vi",... h,min.1
,,,,,,_,......' "",......, ..and a_ ..,.... '..~ , .. 0 .....'_.. ""' .... ''''" • • • _·0 . .... ...... .. _"""'. _ ...~~ , ''''~'' '' w_. ".. _..-...", ."""ud
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55 9 .95
544 .95

600 MH!

PR ES CALER

E"le"d me range 0' your
c o u n te r 10 600 MHz Works
w llh a ll counters less lhan
150 m ... sens,t,v'ty scec-tv .
10 Of · 100

W ored. tested P$- IB
K ,l , PS· 1B

S2t.95
S39 .115

30 w.tt 2 mlr PWR AMP
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ro - e o u t . 2 W rn '0' 15 o u l , 4W ,n lor 30 out Max output 0 135 W.
inc.ed,ble value, complete w'lh au part s. less c ase and T-A relay

PA-l , 30 W pwr a m p k'l 522.95
TA -1. RF s ensed T ·A relay Il,' 6 .95
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Quality VHF/UHF Kits atAffordable Prices-

UH.
$18.95
$26.95
$32.95

..

VH'

$ 12.95
$18.95
$27.95

Kil len caae
Kil ....nn case
Wi.ed/Tesl ed in Case

STYe<

R4 50( ) UHF FM Recelv..r Klls. similar 10 R75. bul 10 '
UHF band. New low-noise lronl end. Add $ 10 10 abova
price&. tAdd ....Iectivity lener 10 model number as on R75.)

A14 5 Che.nnel Adapler lor Reoeivera. •.••• . . •• . . •$9.95

NEW Rll0 VHF AM RCVR

• NEW LOW' NOISE DESIGN
• Less Ihan 2 dB noise flgu , 20 dB ga in
• Case only 2 Inches SQua ..
• Speedy ope....ling lrequency wt>en ordering

MODEL P.30 VHF PREAM p . available in mIIny _..-sioM
10 COIt8I" bands 28-300 MHz.

MODEL N32 UHF PREAM P. available in version$lO
cover bends 300-650 MHz.

R75A' VHF Kit 10' monitor or weal he nell l e servic• .
Uses wide L-C I lIl e •. ·6OdB at ± 30 kHz $69.95

R75B" VHF Kil ' ''' normal nblm service. Equivalentlo moe!
tr8~ -60d Bal ± 17 k Hz, -&OdBIlI ± 25 kHz... $74.95

R7 5C" VHF Kit for'epealerM<'Vice orhigh rl denslty a....
-60dBal ± 14kHz, -eodB ±22I<Hz. · l 00d8:t3OkHz.. .. S84.9S

R7 50" VHF Kit lor SPIil channel OP8ral ion or .epeal er in
high clentity a 'ea. U_ &-pole crystal li ller. -60dB al
±9 kHz, - l 00dB at ± 15 kHZ- The lAIIimaltl ,ee II~ ... $99,95

"Spedlybend; 1OM, 6M, 2M,or22OMHz. Mayaleobe..-:J
lor~ euo,.,....da1 bend$. Use 2M -.Ion for 137 MHz
WX sale lliles.

NEW VHF/UHF FM RCVRS
Offer Unprecedented

Ran g e of Selectivity Options

• New gerwalion
• More-'M!
• More selec:tive
• Low Cl"0M mod
• Uses crystal Mers
• Smalle.
• Easy to align

AM monotor ,,,, ai, e. kil """"' 10R75A. buI AM. Available
IOf" 10- 11M. 6M. 2M. 220 MHz, and 110-130 MHz ain:nII
band $74 ,95. lAlso evailable in UHF veraIon.)

10Me '", . 2W Ki l ••• ••• S44.95
6 M .. '",. 2W Kil ••••••• S44.95
2Me,.... 2W KII ••••• •• S44. 95
2211 MHz, 2W Kit • • • • • • S44. 95
-450 MHz, 'J/4W Kit • • • •S44 . 95
450 MHz, 3 W KiI •••• • $59.95
5 Cho" Adopl..r (T51&T-451) $9.95

151-30
l 51-50
151- 1.50
15 1-2211
,"SO
1451
A14T

CA146=W
CA220-2
CAllO

• Double renee C'rt;U'la lor spunoua suppression
• Eaay 10 align W'Ilh built-in 18111 aida

Professional Quality VHF/UHF

FM/CW EXCITERS

See our Complete Line of
VHF & UHF Linear PA's

• NEW LO W·NOISE DESIGN
• ATTRACTIVE WOODGRAIN CASE
• Less l han 2dB nalse figu.e. 20dB gain

MODEL RF RANGE OUTPUT RAN GE

GAl8 28·32 MHz 144· 148 104Hz
CA50 !M>52 28-30
~2 5IH>4 1«·148
CA144 1«-146 28-30
CA145 145-147-00- 28-30

144-1«.4 27-27.4{CBj
146- 148 28-30
220-222 28-30
220-224 144·146
Any 2M Hz of 26·28
Al re.alt Band 0 ' 26·30

CA432·2 432·434 28-30
CA432-5 435-437 28·30
CA432~ 432~36 1«-148

Easily modilied l or otr- rl and II ranges..

STYLE VH F UHF

Ki1 '- eeee $34 95 549.95
Ki1 willi case $39 95 $54.95
Wi.edIT..l ed in case $54 95 $64.95

• UMI a8 linea. '" clasa C PA
• Fo. use ....ilh SSB Xmlll Converte... FM Excil"... elC.

LPA2·1 5 610.4. 2M. 220: 15 10 2OW •.•...•... . . $59.95
LPA2·3Q 6M. 2m: 25 10 30W $89.95
LPA240 220 MHz: 30 10 4(frN ..•.•••.•.•••. $11 9.95
LPA2~5 6M.2M;40 t045W S1 19.95
LP""'1 0 430MHz: 1010 14W $79.95
LP""' 3Q 430MHz; 3O-4OW $11 9,95

Se" calalog lor complele Sf>&Cihc lions

WIRED and
TESTEO
$349.95
$39995

OUTPUT (M Hz)

'", ,•.;

INPUT (MHz)

<"•

MODEL

28·30 MHz in. 435·437 MHz out: 'Wp.B.p. on asb. up to
1'ltW on cw or I'M. Has second orteilla lo r lor Oll.er
ra~&. "'"en. aupplied lor 1 to 500 mW input, use
,,_18<...18tlenualor for higher """"Ia.

Ext,. crystal l or 432..,(3<1 MHz nl"Q8 _. _$595
XV. Wired and ,..ted •.•.......... . $149 .9 5

XV4 UHF KIT - ONLY $99.95

XV2 VHF KIT - ONLY $69.95
2W p.e.p. oulpul with . a lillie as 1mW Input. Use simple
external atlenua tor. Many " ""1. range8 availab le.

Far I.ss than the cost of many 10W unltsl
NOW. 1M popule. Hamt.onic8· l'anamilling Converters
and heavy duly Linee , Powe, Amplifie rs a,e availab le as
complete un lls In all'ecllV<l. shielded ceblnel s wilh BNC
receptacle8 for excite. and entenna ccooecnoee. Perla<:t
selup I", V9l"511tlle l e"e81lal andOSCAR operations!Just
rigl'll lor phase 3' You save $30 wt>en you buy complete
unil wjfh cabinel unde' COSI of individual items. Run
4(),45 WaIlS on VHF or 30-40 Walla on UHF wilh one
inlegqlled unit! Call l or more delalls.

NEWI COMPLETE TRANSM ITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

XV28 2M ADAPTER KIT· $24.95
Convert8 any 2M exciler to p'ovlde Ihe 10M 81gnal
requi.ed to drive above 220 or 435 104Hz unlla.

XV2·1 28-30 !M>52
XV2-2 28·30 220-222
XV2~ 28-30 1«·146
XV2-5 28-29 (27'27.4 CBj l 4&146(144-144.4)
XV2·7 144·146 !M>52
XV2 W,red and t8ll1ed $1 09.95

• l i....' Convenet'llor sse. CWoI'M. ele.
• It 1ractN)n (It tile pr;ee 01 o ther unils; no nlMd to

spend S300 - S4OO!
• Use with any .. . ( i te r; WQrks with in put I_Is as

low as 1 mW.
• UH low power lap on ..xcite, Of s imple '!:Ilisto.

attenuato. PIId lin slrl.l<:lions included).
• link 03C wit" AX convert er for Iransceive.

XV2JlPA2~5ICaDt 16. 2, 0,2211) SI99.95
XV4/lPA4-30lCabt \lor UHF) S22995

MOOEL

IT'S EASY TO ORDER!
• Write o r phone 716 -392-94 30
(Electronic answering service evenings & weekends)
• Use Credit Card . UPS COD, Check. Money Order
• Add $2 .00 sh ippi ng & handling per order

Call or Write to get .... 33

FREE CATALOG
With Complete Details
l_ (IRC.I",,_ ....;"gl

14AMTIIONI(:S" IS '" Il£GISTtl'l£O TAAO£ "'Al'I ll. MOUL RD· HILTON, NY 14468
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MEMORY

270B
2716/25 16
2114/9114
4<J27
2117 /4116
2732-6

Descript ion
IK x 8 Eprom
2K x 8 SV s in g le supp ly
I K x 4 Static
4K x 1 Dynamic Ram
16K x I Dynamic Ra m
32K Eprom

Pri ce
S 5.00

9.99
5.00
2. 99
5.00

39.95

MRF4]2
12. 5 VDC, 27 MHz
4 Watts output , 10 dB ga i n
$1. 69 eac h

CARB IDE CI RCUIT BOA RD DRILL BITS
for PCB Boa rds
5 mix for $S. OO

J310 N-CHANNEL J-FET 450 MHz
Good for VHF /UHF Amplifier .
Osc i l l ato r and Mi xers 3/$1.00

AMPHENO L CO AX RELAY
26 VOC Co i l SPOT N360- 11892- 13
100 Watt s Good up to 18 GHz
$1 9. 99 each

S2.00
I . 60
5.50
2.99

YOUR CHOICE
$12.99 each

Same as 7805 but only t Amp @
49~ each o r 10/$3.00

78Mo5
5 VOC

ATLAS CRY STAL FILTERS FO R ATLAS
HAM GEAR

5. 52 - 2.7 / B
5 . 595 2 . 7/B/U
5 .645 - 2 . 7 / 8
5.595 - .500/4/cw
5. 595 - 2.7 USB
5.595 - 2.7 / B/L
5.595 - 2. 7 LS B
9 .0 - USB/cw

MURATA CE RAMIC FILTE RS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFM455E 455 KHz
SFE 10.7 HA 10.7 HHz

9.99
6.99

25.00
4. 99
5.00
5.00
5.00

10.99
8.99
9. 99

22. 50
22.50
3.99
6. 99
6.99
4. 99
5.99
8. 99
3.00
5.99

60.00

60. 00
3.25
9.99
9.99

8 Bit Mic rocompute r with
programmable / e rasable EP ROM
6 Bit alA

Mi croprocessor
PIA
CRT Cont ro l le r
AC IA
SSOA
Microproce ssor
Microp roces sor
M.icroprocessor
Microp rocessor
PIO
S 10 /0
S lO l l
8 Bit i nput/output par t
Commun ication Int e rface
UART
Four Bi t Mi croprocessor
PS AT
DMA Con t ro l le r
64x4 FIFO
Clock with ala rm

MCI4<JBL/6
COM2502
COM2601

C.P.U. 1s , Et c .

Mc6Boop
MC6BB21 P
Mc6B45P
Mc6B50P
Mc6B52P
BOOB-I
B080A
2BOA
2BO
280A
2Bo
2BO
B212
825 1
TR 1602/AY5-1013
TI15 10DaNL
PTI482B
B257
3341
MM531 6/ F3BI7
B741
B748

NEW TRANSFORMERS
S6.99 ea.
5.99 ea.
6.99 ea.
7.99 ea.
4.99 ea.
4.99 ea.
4.99 ea.
6.99 ea.

6.3 VCT '" 6 Amps
24 V'" I Amp
25.2 VCT ~ 2 Amps
10 VCT ~ 3 Amps
20 VCT ~ 1 Amp
12 .6 VCT '" 2 Amps
28 VCT '" 100 MA
Dual 17V '" I Amp_e~a!"''--'!.:..2~'''-'1

F-I BX
F-46x
F-4IX
P-B3 BO
P-B604
P-B1 30
K-3 2B
E30554

I dB max .
3600 Ohms

CRYSTAL FILTERS
TyeD 001-19880 Same as 2194F
10. 7 MHz na rrow band
3 dB bandwidth 15 KHz mi n.
20 dB bandwidth 60 KHz min.
40 dB bandw idth 150 KHz mi n.
Ultimate 50 dB insertion los s
Ripp le 1 dB max, t r , 0+ / -5 pf

$3.92 each

MRF454. same as MRF458
80 Watts output. 12 dB

12.5
gain

VOC , 3-30 HHz
$17 . 95 each

NO ORDE RS UNOER SIO

EIMAC FI NG ER STOCK NY-3 02
36 in. long x ti n. $4. 99 each
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TO-3 TRANSISTOR SOCKETS
Phenoli c type 6/ $1. 00

PARTS
$ 3.99

I .29
1.00
4. 99
19. 99

Bogner down converter, industrial version. 1
year guarantee 5225.00

UH F/VHF RF POWE R TRAN SISTO RS
C02867 /2N6439
60 Watt s ou tput
Reg_ Pri ce $45. 77
SALE PRI CE $1 9. 99

1900 MHz to 2500 MHz DOWNCONVERTERS
In ten ded fo r amat eu r radi o use
Tunabl e f rom channe l 2 th ru 6
34 dB ga i n 2. 5 - 3 dB noise
War ranty fo r 6 months
Hodel HMR II wi t h d i sh antenna
Comple t e Rece ive r and Power Suppl y
$225.00 (does not include coax)
4 foot Va gi ant e nna o nly
$3 9.99
Downconverter Kit - PCB and parts
$69. 95
Powe r Supp ly Ki t - Box, PCB and parts
$49. 99
Downcon vert er assembl e d
$79. 99
Power Suppl y as semb le d
$59. 99
Complet e Kit with Vag i ante nna
$109. 99
REPLACEMENT
MRF901
HB0101
.001 Chip Caps
Power suppl y PCB
Oownconverter PC B

110 VAC MUFFIN FANS
New $11. 95 Us ed $5. 95

CONTINUOUS TONE BUZZ ERS
12 voe 52 .00 e ach

86 PIN MOTOROLA BUS EDGE CONNECTORS
Gold plat ed contact s
Dual 43/ 86 pin .156 spacing
Solder ta il for PCB $3.00 each

PL-259 TERMINATION 52 Ohm 5 Watts
$ \ .50 each

$ 5. 00
6.00
6.00
5.00
4 .00
4. 69

29. 99
45 . 00
69 .00

109.99
100.00
100.00
300. 00

20.00
4 .69
7.99
5.00
5.69
7. 95

12. 00
8. 00
9. 00
9 .00

71.00
80 .00
44.00

9.95
229.00
129. 99

$ I . 00
. 79

14.30
15. 65
15. 00
15.25
24.30
6.92
7 . 38
8.08
7. 46
8. 08
8.62
8.03
8.62
9. 23

TUB ES
6K06
6LQ6/6JE6
6MJ6/6LQ6/6JE6C
6LF6/6MM6
12BY7A
2E 26
4X150A
4CX 250B
4C X250R
4CX300A
4C X3 50A/ 83 21
4C X350F /J / 8904
4CX I500B / 8660
8 1lA
6360
6939
6146
6146A
61468/8298
6 146w
65 50A
8908
8950
4-400A
4-400C
572B / TI60L
7289
3- 10002
) -5002

BFW92A
BFW92
HMCM91 3
HHC,.,2222
MMCM23 69
MHCM2484
MMCM3960A
HIoIA11 0
/1wA120
MWA130
"'WAll O
MWA 220
MWA230
HWA310
MWA320
MWADO

$P.O .R.
19.47
8. 73

10.20
2. 13

10.00
14. 62
28. 87
28. 87
6. 25

12.20
II. 33
20. 65
27.45
38.25
38.25
38.25
38.25
8.87
8.87

10.61
10. 61

" . 00
11. 77
15. 00
13. 72
21. 83
2 I . 83
14. 08
14. 08
2.50
3 .00
2. 90
2. 25

10. 00
3. 00

20.40
. 93

2. 00
3. 00

26. 87
3.99
9.41
3.00
4. 29
" .73
1.39
1.00
1.25
1. 50

HRF203
HRF21 6
HRF 221
HRF226
HRF227
HRF238
HRF240
HRF245
HRF247
HRF262
HRF314
HRF406
HRF412
HRF42 I
HRF422A
HRF422
HRF428
HRF428A
HRF426
HRF426A
HRF449
HRF449A
HRF450
HRF450A
HRF452
HRF453
MRF454
MRF454A
HRF455
MRF455A
MRF 472
HRF474
MRF475
MRF476
HRF 477
MRF485
MRF 492
MRF 502
MRF604
MRF629
HRF648
MRF 901
MRF 902
MRF 904
HRF 911
HRF51 76
MRF8004
BFR90
BFR91
BFR96

NO ORDE RS UNDE R $10
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NEW & USED BCD SW ITCHES
3 switch with end plates
New $8 .99
Used $6. 95

NO ORO ERS UNDER $1 0

ORDERING INSTRUCTIONS
Check , money o rde r , o r credit ca rds

we lcome . (M as t ercharge and ViSA only)
No pers onal checks o r ce rt if ied personal
checks fo r fo re ign cou nt rys accep ted.
Mone y o rde r or cash ie rs check In U.S.
fun ds only . Let ters o f c redit a re no t
acceptab le .

Mi ni mum s hippi ng by UPS i s $2. 35 with
i nsurance . Pl ease a l low ext ra Shi ppi ng
charges for heavy o r l ong it ems.

Al l part s re turned due to custome r e rro r
wi l l be subject to a 15% re s toc k charge.

If we a re out of an i tem o rde red , we
wi l l t ry to repl ace It wi th an equa l or
bette r par t unle s s you spec ify not to,
o r we will back o rde r the item, o r
refund your mo ney .

PRIC ES ARE SUBJECT TO CHANGE WITHO UT
NOTICE . Pri ces superseade all previousl y
pub lished . Some items o ff ~ red are
li mi t ed to small quant i t ie s and are
subject to pr io r sal e.

We now have a toll free numbe r but
we as k t hat it be used for CHARGE ORDERS
ONLY. I f you have any quest i ons p lease
us e our o the r number. We are open from
8:00 a. m. ~ 5 :00 p. m. Monday thru Saturday.

Ou r toll free number for orde rs only
;5 800-5 28- )611.

NEW RO TRO N BISCUIT FANS
Mode 1 BTlA I 11 5 VAC
$12.99 each

JUMBO LE Dls

4N26

MEDIUM LEDls
Red 6/$1. 00
Green 6/$ 1. 00

8/$ 1.00
6/$1.00
6/$1. 00
6/$ 1.00
6/$1.00

NEW 2 inc h ROU ND SPEAKERS
100 Ohm co i I 99c each

HI CRO-MINI WATCH CRYSTALS
32 .768 Hz S3. 00 each

PLASTIC TO-3 SOC KETS 4/$1.00

NEW G.E. OPTO COUPLERS
69c each o r 10/S5.00

Red
Clea r
Yel l ow
Green
Ambe r

$3.99 each
5.99 each
3.99 each
3. 99 each
5.00 each
5.99 each

$28 .00
38.00
22. 99
40.00

2. 00
5.00
I. 10
7.00

10. 48

DOOR KNOB CAPS
470pf ~1 5 KV

Dua l 500 pf @ 15 KV
680 pf (QJ 6 KV
800 pf «i) 15 KV
1000 pf ~ 20 KV
2700 pf @ 40 KV

TORI N TA700 FANS NEW
Mode l A30340
230 VAC ~ . 78 Amps
v: 11 a lso wo rk on 115 VAt
$29.99 each

HIGH VO LTAGE CAPS
420 MFO ~ 400 VDC OR
600 MFD @) 400 voe 
$6.99 each

HEPI 70 1000 PIV
2 .5 Amps 25C each o r
1001$ 1; .00

NE555V TI MERS
39(: ea ch or 10/$3. 00

NEW DUAL COLON LED
69(: each o r
101$5.00

2N6097
2N6 166
2N6368
2N6439
A2 10/MRF5 17
BLY38
40280/2N4427
40281/2N3920
4028212N3 927

$ 2.50
3.60

15.00
4 .60
8.00
I .57
5.00
1.00
2.50
4.00

10.00
2.00

25.00
3.00

10.00
1.60
1.10
7.00
I .00
2.00

15.00
8.00

15.00
4.00
I .50
1.00
4.00
6.00
8.00

I I .00
5.44

II . 60
20.00
5.00

14.00
10. 00
8.00

20.00
40 .00
14.00
50 .00

7.00
10 .00
I I .00
13.00
14.00
11. 00
20.00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N3818
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N 4429
2N4877
2N4959
2N4976
2N5070
2N50]l
2N5108
2N5109
2N5179
2N5583
2N5589
2N5590
2N5591
2N5635
2N5636
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N6083
2N6084
2N6095
2N6096
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OPERATIONAL FEATURES
INSTANT FINGERTIP TUNING with the catcutetor-tvpe key board
enab les the operato r to have instant access to any frequency in
the LW, MW, SW, and FM bands, And the LCD digital trequencv
display confirms the exact. cntt.tree signal being received.
AUTOMATIC SCANNING 01 the above bands. Conlinuous
scanning ot any desired portion 01 the band is achieved by
selling the " L," and " L2" keys to define the range 10 be scanned.
The scanner can stop automatically on strong signals, or il can
be done manually. MANUAL SEARCH is Similar to the manual
scan mode and is uselui tor Quick signal searching The '·UP"
and ··DOWN·· keys let the tuner search lor YOlJ. The ··FAST"· key
increases the search rate lor faster signal aerecuco. MEMORY
PRESETS. Six memory keys hold deSired stations tor inslant
one·key tuning in any mode (AM, SSB/CW, and FM), and also, the
" L," and "l2" keys can give you two more memory slots when
not used Ior scanning , OTHER FEATURES; Loca l, no rmal, OX
sensitivity selector tor AM; SSBICW compensator; 90 min . sleep
limer; AM AnI. Adjust .

$29995

Revolutionary
Direct Access Digital
Shortwave Scanner

• Continuous Scanning 01 LW, MW, SW, & FM Band s
• Instant Fingertip Tuning-No More Knobs!
.6 Memories lor Any Mode (AM,SSBICW, & FM)
• Dual PLL Frequency Synthesized-No Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW ! No other
short wave receiver combines so many advanced features lor
both operating convenience and high certoemaoce as does 11'18
new Sony ICF·2001 . Once you have operated th is exciting new
radio, you 'll be spoiled forever ! Direct access luning eliminates
conventional luning knobs and dials with a convenient digital
keyboard and liquid Crystal Display (LCD ) lor accurate trequen
cy readout 10 wi th in 1 KHz. instant fingertip tuning. up \0 8
memory presets. and cont inuous scanning features make the
ICF·2001 the ultimate in convenience.

Compare the toll ow ing features against any receiver currently
available and you will have to agree that lhe Sony ICF 2001 is tne
bes t value in erort weve receivers today,

DUAL Pll SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29.999 MHz band. Pll, CIrcuit has 100 KHz Slep while Pll2
handles 1 KHz step, both 01 which are contro lled by separate
quartz crystal oscillators lor prec ise, no-dritt tuning. DUAL CON·
VERSION SUPERH ETERODYNE circuitry assures supe nor AM
reception and high image rejection characteristics The 10.7 MHz
IF 01the FM band is utilized as the 2nd IF 01 the AM band. A new
ty pe 01 crystat utter made especially lor this purpose realizes
clearer rece ption than commonly used ceramic Itlters. ALL FET
FRONT END l or high sen si t iv ity and in terference rejec tion tnter.
modulat ion, cross modu lation, and spu rious Inlerterence are el·
lect ive ly rejected , FET RF AMP contributes to superior image re
jection, high sensitivity, and good signal to noise ratio. BOlh
strong and weak stations are received with minimal distortion.

only

A Enter But ton
B Signal St rength

Indicator
C Liqu id Crystal Display
D Memory Preset Butt ons
E Antenna Adjus tment

Dial

plus
$5.00
shipping

m
F SSBICW Compensator

G Execute Bar

H Manual Tuning But tons

I Scan Button

J High/low Limit Buttons

EXTENDED SPECTRUM CONTINUOUS TUNING

SPECIFICATIONS
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 rc's. 11 FET's. 23
'rrens.atoes. 16 Diodes. AUXILIARY CIRCUITRY: 5 ic's. 1 LSI . 5
LEO's , 25 'rransretcrs . 9 Diodes, FREQUENCY RANGE: FM
76·108 MHz; AM 150-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.1 MH Z.; AM 1st 66.35 MHz., 2nd 10.7 MHz. ANTE,mAS: FM
telescopic, ext . ani . terrmnaf: AM telescopic, bultt-in ferrite bar,
ext. ant, terminal. POWfR: 4,5 VOCI120 VAC DIMENSIONS: 12'1,
(W) X 2'1. (H) X 6 31, ~D). WEIGHT: 31b. 15 oz. (1.8 kg)



:-iiii.i'-.-Ciiimiiicil
P.O. Box 401244-E Garland, TX. 75040 (214) 278-3553

LESS CIoU

$6.50

ACCESSORIES

19.95

'"117 VAC ' " 12
T,_ _ ,

S1 .35
?oI8....... ..""~

CUllom Hi9h Impact
Moldod C_ " 'I~ Il"~

Lon>. An ntbl. ln 03 .... 0 1
,~

W IT H CALENDAR
"'-NO NOX~ CIRCUI T

ZULU II CLOCK KIT
X-RATED!

• .Til... Y'"-l. UE , .... llIe coo'''"'' .... ,.. ..." flogn QUaI'" pier"" G·\O PC _ ....... "",.,""'". ·TII ... C"'"'f'" 0'1'SlOtt· Easy ..._ .. la'9& _ lay.....t
X-e'fLLEttCE Itt 10£"'5' 5 ..,a'" 01 GeSognecl pr-.etl"" t"" ....~euf ,..,.,

mark"
l ·C£l l£ttC£ IN Itt STIIUC TION$: CI..ar .'ep-b.'II,,!, ,n,tructlOflt .... "n

QU." 'y ,IIuM r",,,,n, and ""nemo"c
X-TA'" FE'"TUA£S ,The'e M. n......r beenaclock. " ...",n"" ma n. ' U lU' " _ .,

a". p"te'
• "'" ' ope..t... on ."ne, 12 V"'C 0' t2 YDe .
• On bOard OU II Tl Xl"'l TIM £' '''SE or 60Hz "'C Une """ C"" "" uo.e<l
• Au!om""C , TT£IIY ' '''C~ UP '

• Reads lrue 20 HOUII T'ME ""d " O...YC'"-l.ENO...II
• Un OI · ClllCUITKlio_"_ . ,,"a"-<lelap_"' ,,, _

"., _ 0' Ihe7 c., 1>00 on coml8nlty• w""" _..-..e re_ ..."" , '11""_. Oil
•~ NOIsE $U_ £SSIO II . nd c..ne<y ' ........... uo.o"$
• 9,'9'" t7 L£Dla"'" tlou...........,'e and _0"01

c.. Hom.

T"y.

(Basic Kit)
Does nor ,ncl"". speaker
fWllcIM. ()I' 2708 ROM

$111.50

18.S0
The s e-e r Sou nd Ellects K ll ,s a complete k U, all yOu need tObu,ld t
" prog rammable sound el1l1(: ls machine except a battery and t
speake•. Our " " I, deSlg n&d to ' .... l ly rIng out ttle n 7~7T Sound
ChIp OnlV lhot Se-ol prOVide. VOll ....,th a dditional corcui Uy IIIlII
Includes. PULSE GENERATOR. MUK OSCILLATOR .nd
COlolPARITOR 10 make """. comple~ SOUnds. snap W. I>&lp t
you In bullcl'''O lhe k ~ w,ln • Clea'. easy·lo-toIlow e<>nsI'lIChon
"'."ual .nd w, il/'l"'" you n"", to "$lly p'og,.m the un ll a t"'"
dea"", w,11MIl you lhe cn"' ..... k,f ' 0 1parts bul you afllo n you, t
own to dO the most d""eun p." make nealloOUfIdS' W,lh," ••""'t
t,,,, e . tte r you bu'ld the SE.(Jl you can eas,ly c'eate Guni_i.
EJplo,'onl . Sp.ca SOUndl . Stum T....inl . nd much mo'e We
Ih,n k tn" Bulle l SE-<Jl IS 1M be.1 <leal on Ihe marke l tJut oon'lU~ t
u•. - ask 1M 15.000 ha ppy SE-<Jl o wne's'

Compl"I.K lt W' lh Quailly Plated PC Board
Il".s balle,y & spea'e'l

Sound Effects Kit
•

• •

t
t

t
t
t

t
t
t
t

---

$3.95

ULTRASONIC RELAY KIT

TO·3 P.C. BOARD HEATSINK
P e rfect for power t ra ns isto rs . or 309
and 34QK series vo ltage regulato rs.

3/1.10

S,ewel 1'""d.ue ,0' I;U.-. .
INiOn It

l1 SW NPN POWER TRANSI STOR T0 4
Most popu lar transistor lo r powe r
s u p p lie s . a udio a m ps. SWitching. e tc ,

LImit 20 pe ' c ustome' SOC Each

Optional en try dela y and Alarm T im eoul
C ircui t will source or Sin k u p to 200 MA
DC

InYls' ble Beam Works L,ke A P holO
Electric Eye COMP LET E I(IT AlIParts &
P C Board Use U p To 25 Ft Apart

$21.50

TH!. PERFECT TRANSFORMER
l1 1VAC pflmary 12VAC s econd a ry @2OOma
Great lo r 1111 you ' C MOS. 0 ' low powe' TT L t
projects. PC board moun t O"DI£ " :

99C . L 3/$2.50 1f,.11 0.1
see 1 5 ·' W 1 1 25·' D . 1,2 5·· H

111.00

,.
",.
711.00

T ODA Y FO R

P
o
L,
C,
E
S

T"QIlO" d'ooe I", l" . ca ,n
...C p,_ con"01_.hOfl

o..aI l MJIlO .. __ .
PNP Po..-... T0-22O
....~..e Gale 'lOt:N ....
senl,t,.e Gate 600V
U AC'"- ..

PARTS
ICAXlo&61 x..- ....'a. .75
<tOf1V 6A TRIAC To-et .75
T",..o..:.- ....
PU OoIOS ....
Q...., Con11'O'aIOt .. ...
Hogn FftIQ. NP N TM 2 .. 111,00
NI'N Genera< P ",poH . . 111 .00
aOf/G rop" Ori, . , ....lopo<:l ... 2!JO
1~V t ... Regul. to, ., . , . .. ."
S~ 1'" Re<;Julal", .. " , .. ,"
SV II89 TQ -S (HH0) 60
T,mp T'ansduc... .... ,opo<:l 1 .10
T_ IC .q
eu r " 'opeco .50
QpIO l""*Ior wll ...,. .to

CALL OR WRITE

AUTO/VAN CLOCK KIT
16 .9 5

. 12 H r. Forma t
• 6 Dig il '~•• LED Readout .
• Q uart<' XTAl. T imeba~

• Alarm & Snooze o ouons
• No ise F illen ng
• Eas y As sembly . 12 VDC
. 4 5/ 8 " x 3 " x l l !2"

• All Parts '

• NO C O D
• S END C HECK. M.O .. O R

C RED IT CARD'
• PHONE O RDERS ACC EPTED

O N VISA / MASTER CHARG E O NLY
(214) 278· 3 553

GE 8T-2
OI...C

*

~AC"' _
lM~7,
l MJ3112
2SC l ..e
MPS ... 20
n.~

781 2
,~.

n_
LM:JlI I1
WL·'

' .50
3.00

SS.9S

AY3-8910 PROG RAMMABLE SOUNO GE NE RATO R
The AV3-S910 's a 40 pin LSI e h,p w,th Ih,,*, osc,' lalols , lhr".
am pluude conl,OIl, prog 'ammable n<)Os " ge ne r. 'O' , lh '&e
m,xers , a n en'.'ope gen e,ato', . nd Ihr,*, 0/'" con..." a ,s ln al
ere conl,Olled by S BIT WOIlDS NO e.lern.' po t. 0' caps
.equued Th,. eh,p hooked to en S b,t m,c,QP'OCe»of ch,po<
Buss ll108D. Z8D. 6800 etc I ColIn be sollwve eontrolled 10
p<oouce lIl~1 lIny sound Il .. ,lIpl-V Ih'e<! not.. ehords, ma~..
blIngs. • nosllM. ""..... gunshOt•. e .plOStOnS _ • • tunes.
0< !!"unl. In lIdd'foon, ,1 has P'OV-IS00ns 10 cont'ol ,t. own
memo.., cn,ps .. ,In ' ''0 10 IlOfII Tne ctup lequ". ·5V@
1!>m. a nd . It....o.'o TTL CIOC~ osc,lIato< ... "uly ,nc'ed'b'"
elfcu,l

12.8 5 WlBas ic Spec s neer (. pages )
60 page manua l with S- lOO «irertece ins tr uct io ns a nd
se ve ra l prog"mming e.a m ples , $3.00 e . tr.

P,oteet you' ,apenSlye equ,pmenl I,om owe'.on.ge
eond,toons Every c;ompute< .hOuld "-1tEO 0 .... Wo<t<l with ....,
h.a_ DC po_ _ n;e 1'om to to 20 wolls UP 10 25 amps

SMALL, SINGU;, HYB RID .c AND CO MPONENTS FIT O NA
2·'.3 '· PC 80AADII NCLUD EDI RU NS ON 12 VDC GREAT
FOR ANY PROJECT THAT NEEDS AN INEXPE NSIVE AMP
LESS THA N 3'\0 THO {iii 5 WAll 5 CO MPATIBLE WITH SE
01 SOUND ~IT

Super Value Power Transforme r
Well rrn>de.open I....... lfans!o< ,", mount'''O Mrs Bu,ld.
°S.nd ~12 pp1y .. ,th ,roe .pen P"ft$. F... M:........1lca '"
........ d<otJg P.-y 117VAC, SEC . l lSV"'C@t 5'" SEC
.2 15 V"'C @ s'" SEC '3 8VAC@2S... $2.9S

OIl D••; . E f ·OOO.

W.Ilplug Tr.nllorm.r
(For oparalion On 117VAC house vol tage)

o pnONA L ACCESSORIES
DIP Swt1chet One 8 pos.. One 5 pee. 2.001S.1

(c.n be di..c:t1y ~-' 10 PC Bd to.eeen lunes)

RoI. ry Swllchn Two 5 positIOn 2.1lO/s.t
(For ~Ol. wiring to PC Bd 10 &eeeS$ lunes)

Atl r. clive BI. ck Pintle C_

t Overvoltale Protection Kit

t 7 Watt Audio Amp Kit

t

t
t

t
t
t

FR E E C ATA LOG *
• ADD 5~ FOR SHI PP ING t
• O RDERS UNDER $10 ADD

t 75 HANDLING t
• TEX. RE S. ADD 5~ TAX
a fOR EIG N O RDERS (EXCEP T

t C ANADA) ADD HI% (20% FOR t
AiR MAIL) .--------- - _. _---- - - - - - -
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PRI C ES;
CT-70 ..ired,ly... "'.......'Y S'i9,'1S
CT·70 Ki~ 90 dlypans"'lI.
ranly 84.'15
ACel AC adlP'" 3,'1S
BP-I NICId p..,k + AC
I<I.optet/d...~. 11.95

$99~IRED
The CT· 70 break. the pr ice blrriOT on lIb quality (ffi,j""ncy <:<>Un'e'.

Deluoe future••""h.ll; tMee freq""""y ,ange. . ....,h ..iUl pre.amplifica'i<>II.
duOll KI«t.Il>I~ p~ ' im... ."d p,c -.:tivity indic lliOll mlk~ ",..su "",ntl I

<D.Ifl. TIle wido freq ....1>Cl' ranac ~nabIn you to oa:",mly 1M oianaJ.
from ...too Ulnl UHF .nUl l ,0 ppm """,Ie')" thol' l OOOI'lb~ The CT-1O i .
~ to aII )'OO1' _ _ ~ __ ill ~ (>d4. lob or horn Ih..,...

Tho C T·90 i . the moot v. ...lile. fUI~re packed cou nler ....nable (Of I .
than IlOO.oo Advl""ed deli", features il>Clooe; throe ••I~blc • •~ lim .
nine dIlits, pie indicator and I uniq... di .play bold function ..hiooh 1IoId< u.e
displayed c:ounl~r the input o;pa! il removed! Alto. .1 Om" . TCXO lime
buc it UM<l whi<:h ...abIn . ..y «1"0 but uJitn_ . he<;u ......... W W V,

0pi0aaI1y. ... ir""mal BlCadboaery pooc Utanalll buotinput ud M Im>"
power IliJll SlabiIity CfYIW ........ ti but an I.bIe. no. CT·90.
~ )'011 caa _ od.

•
9 DIGITS 600 MHz $129 95

SPECI FICATIO NS; WI RED
flan,;e 20 " " 10 600 MH.
S.fUilivity. u .. than 10 MV 10 L50 M I-h

U .. IhIlA50 M V 10 500 MH.
R..oholio lt 0.1 H. ( 10 M H, range)

1.0 H. (60 MH. 'al>Je)
10.0 H. (600 M Hz .......
9 diIlD O,. - LED
S<andarO- 10OOO mHl, 1.0_~"C.

()pcooAaI MlCfO"pooou ........01 _ ll)..4(YC
8-15 VAC (0. !SO ....

., .... ......

,....,... ...,

20 HI to S2S MH,
u sa thin 50 MV to 150 MH.
u .. U1... lSO MV to 500 MH,
1.0 H, (S MH, ran..)
10 0 H, (SO MH, >
100.0 H, (SOO MH' )
7 do"to 0 ." U D
1.0 _ TCX020-.tO"C
12 VAC " 2SO "'"

m~,~ , wn_
n ... h ... . .,..... _-'oC ..... _.,_.. _ .".---... . _ _ 0--._---

SPECI FICATION$;

Ronl"'
Sen.ilivitl"

7 DIG ITS 525 MHz

" ......-- .~ 7 DIGITS 500 MHz $79 95
WIRED

PR IC E S;
MIN~ roo ",ind, I ~...
..........y 179.9S
MIN~ I OO K i~ 90 doy I'I'l
..........y 5'1,95
ACol Ac~. too- MINI-
100 3 9S
Bp·l NICId pack and AC
odopktlc"",,",, 12.95

H....·I I handy...",,'al purpos. counle. U1a, providcs moo, coun,••
!lJnclM>ns It ""bobc.abl. pri<:e. Tho MIN~ H)() docl n', have the full

freq ....ney ~ or inpul impodanc~ q"Olliti.. found in hi~. price ""ill, but
for buic Rf li ",Oll """"............... i' ""n', bo beot! At:C\Ifate "",u ure_ntl
eo.n tit nude from I MH, Olll the ..ay up lO5oo MH. ""U1n«IIenl KRI ,ti..t ~

111.....,-. the ranJe. and the two ....~ tltnn let )'001 K lect the ......._
~ Add~ I>icad pac koplKlB and the MINI· loo .......... .....Oll__

"'''- tool boo for ~ ia- u.. /leld.. fn q ' llC)' chec.... and repain.

S PECIFICAT IONS:
1W\ae. I MH, to 500 MH.
XnJitivi.l" Leos than 2S MV
h oollollOlt 100 H' l . low Ilt~>

1.0 KH H f p~.

7 ......11. 0 U D
2.0 ppm 2O-..o' C
5 VOC" 200 ....

DIGITAL MULTIMETER $99 ~IRED

29.9S

119.9 5
U 95

SIS'1'1S

O IuA 10 2.0 A",po, 5 .......
01 otuns to 20 M. ....."'.. 6 ' .......

10 M~""" DC! AC wolu
10.1' basic DC ...,...
• 'C ""III

'RICE S;
CT·50..,ted, l ye...........,.
CT·SO K i~ 'l(I do~ pans.......... ~
M ·I . =rive. adlP'" kit
RA- I ...-.-I and.... fIl'<'I1M'"
...ed ( terld o<JP)" <-1_....
OChollla1lC)

S PECIFICA nON S;

DO' AC voItI; lOOuV l<I I KV. 5 ' ....."
DOAC

.........
'-'imp 1 0"""

""""'"- ,

$159~IRED

T h. O M·100 ofI.... ptof_i"n.1 'lu.Ii,~ ",tfOlman« .. a h,,!>t-,-is. p<ic.
F....u Ind...k 16 JiU......' , IRJ 5 N ""'.........11 . ..an llC"! In a
""""' ~ ro fonna, . M d11J'1'~N on a I_ II< 3~

Jato" . ~ Ift<'h LED .ndou, ....h _ d<comal~" ...tomol K

poL.. lndK_ ...J 1u.odf..tt""""'" up ,o 12SOvolro _ III
•..,.... molo. ......u• .,.,..-.1"«'<"4' n.. DM e700 10" 1. a"-"""'e.
'"" N..... .~ AIlS ... ..-..II COft_ ...,.,...,.ObW nlt I ........ II ..
o.krol .!J.."", '0 .... .hop

S PEC IF IC AT IONS;

Ronv 20 H' to 600 MH , TheCT·50 il l v.....il~ Lobbenl:h lX>Unle. tIW ..ill _ uu.c "pI0600 MH ,
Sensitivity: Le.. Uw1 2S m' to I SO MH . .nUl' dilll preci01Oll. Aftd. .- ol itl betl f..I...... il 1M Rece ive Freq"'nI:~

Leos than ISO m. to 6OO MH,~....hlCh III.... the CT-SO inlO a "'111111 readolIt 101' any rea...... The
h oollotioct LO H, (60 MHI '~l .

10 .0 HI (600 M HI .......> odopkt .. c.uily~for y reai and a simpkC<lflneCtiOlllO the
I diFtoO.• • UD l ecel'~(1 VFO IIIII_ .. teqllI lbr Ad<lI... the reca_Idapter ..
2,0 ""'" 2O-..o-C ""y lim u llw oporMlOll ol llw C T-50. the adap<er be _ ""
110 VAC or 12 VOC ~_or of[ The CT·$O. a -... """'_dul"

"",",T__

.......

8 D IGITS 600 MHz

PRICES;
DM7OO ..,...j, I y.- ".I••~ 199.95
DM 700 K i~ 90 dl~ II'"'"
..........,. 19.95
AC · I . AC ad&pIor ) ,9S
BP-3. N lCad pe<k + AC
adapl...,charJc'r 1995
MP. J. Probd .i. 2.9S

AUDIO SCALER ACCESSORIES COUNTER PR EAMP

FOI ",_..m,. ro.lf"",. I~ "''"'' " ....Is 1m... 10 '0 1.000
MH, . S",.II ' ''' . p"......J hv ph•• " . n.I". ",. '· lnd uJN,

• FI. 1 2S db pin
• BNC Connectoro
• 0',,"1 for on;m... RF .nUl p;.:k-up loop

SJ4,9S Kil 1«.95 Wi.....IUS

PHONE ORDERS
CA LL 716-586-3950

Tel<ocopic ..hip ani · BNC pi",. . , I 7.95
HiJIo impcdane. pmbo. Iiiht "*lIn. . . . 1' ,95
Lo.. pUI probe. for audio mU''''~'''enU, .. , . .... lS, '1S
Di••ct probe. •• ne.al purpose u , , .•. , 12,9S
T ik b,,, l f",CT 70. 90. MINI-l oo , . . , .... , . . . . )9 '
Colo< bun l cal ibrolion ,,"i~ <. lib,al~' coun'e'
....... cok>r TV signl l .

ramsay alaLlmniL'5. inL. ..,. a
2575 Baird Rd. Penfield. NY 14526 .... 62

For h..h ICsolution ludlo ",,,s"ICm~nll, mullipli.s
UP in frC<l~nc~.

• Orc.' fo' PL lone.
• M..lllpli~.1>}t 10 or lOO
• 0 .01 H. n""'uhOl"I

$29 .9S K "
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We're first
with the best:"

INCREASED PERFORMANCE ANTENNAS
II you wa nt the utmost in pe rfo rmance f rom your
Searcal scanner, it is e ssential t ha I you use a n
extem at antenna We have two base and mobi le
antennas soecuceuv deSigned lor receiving all
bands. Order • A60 is a magnet mount mobile
antenna and . A70 is an atl band ba se slation
a ntenna. Both antennas are $35.00 e ach arlCl
53,00 per antenna lor UPS ShIPPIng In the con
tinental Unlled State s.

TEST ANY BEARCAT SCANNER
Test any Bearcat scanner purchased from
Communications Electronics" for 3 1
days before you decide to keep it. If for
any reason you are not completely sa tis
fied. re turn it in orig inal condi tion wit h all
parts in 3 1 days, for a prompt re fund (less
shi ppi ng/handling charges).

MADE BY EI.ECTRA
Since all aearcar scanners are products of
Electra Company. a Division of Masco Cor'
po ration of Indiana. you can be assured of
the f inest monitor radios avail able in the
world , With your Bearca/ scanner, you wilt
receive a complete set of simple operating
instructions and a one-year limited warran
ty from Electra. If service is ever required for
any Bearcat scanner, just send your receiver
to an Electra national service center.

BUY WITH CONFIDENCE
....1Beare"l ICIInners"a eXlrltOf"'",,'Y _nn,,'11 "",I'u""",11
TI'Iey pr",,"'e vlf1u"'1y any "",nnlflg 1"f>C1lOf'1 lhal Iha mOSI
jltOleSSl0f\81 monllor CO<IICI 'eIl,,"e To liI.' ,,,. '"51. "
deli..." '.om c. 01 any Burell' scanner, se...<1 or plio...,
your order dir{lctly 10 OUr SCann{lr Olst" oo tion Cenler~ Be
Sute 10 "" I ~u la te yOUf price uSlng1he C E prices In this ad
MIchigan les idenlS please add 4'110 "" es lax. WflUen pUf·
chase orde's are a~~epled from aPPfO'Oed 9QVarnment
8\lerocies and mosl weU' aled IIfmS al a 1(R, s"rchafge tor
....t 10 bolln'\l. ....1sal85are SUOleCt toa.al!aboilly AU salason
IIIXn"orles ara r,,,,,I. Pnc&s. lerms and ~~ocat_ are
sub;ecllo cnange w~I'IOUI no!oee Oul III "lock ~ems wiS be
pleoed on beco..order "utomalocally unless CE .. ""\fueled
""'ar'fllly. Most p.-OdUCIS t""l _ sell havea ma...utaet.."e(s
warranty. Fr.. c:oooes of wart" nl ,.. on t~.... p.-oduc1s are
.v."labie jltlOf 10 purchase by w"l,ngIO CE. Inla.".,,(mal
orders ar' ,".,Ied Wllh a $20.00 surcharg{l for S080al
handling i... adcl'l'o",'o shipp<ng CharlleS. "'11 shipments are
F.O 8. Ann "'rbor. MIChIgan. f'ol o COO'. please. Non-e ertihed
and foreign ~hecks requtte fo" r we ,,~s bank clearance

Ma il orders to : Co m m u nlcal ions Electronics :
Box 10 0 2, An n Arbor. M ich ig an 48 10 6 U.S.A. Add
$6.00 per scanner or phone product for UP.S.
ground shipping. or $1 2 ,00 lor l aster U.PS. air
shipping to some locations. II you have a Master
Cha'ge Of Visa card. you may call anyt im e a rlCl
place a Credit card o rde r. Ord., l o ll t ree In the U.SA.
8()().52 1·4 4 14. II you a re outSide the U.S. or in
M,chigan, dial 3 13·99 4-4 44 4 Dealer in q uiri e s
invited , All o rder lines at Commu n icat io ns
E lectron ic. ~ are statted 24 hours.

We inVIte you to join the o ver t wo· mill ion Bearcat
scanne r o wne rs that he ar the news befo re its news.
Please order today at no obligation to a ssure
prompt delive ry.
SCanner O,stributlon Center~ a...d CE logos are trade
marks 0/ Communications Eleclronics~

tBearcar and Freedom Phone afe federally regIstered
trademarks of Electra Company. a O"lisoon 01 Masco
Corporallon of Indiilna.
Copyrig ht ' 1980 Communicatio ns E I ec1ronjc. ~

OTHER BEARCAT ACCESSORIES
5PSO "'C Adapt.. 10' BeMc.llr Tf\"'sca... · $900
SP51 Balle<)' C"".ger 10' SN"".u T""'Scan' S9.00
5PS8 Caf'Y''''OI Case 10' Beare.' n"...sc.an· $12 00
F&E F'eQUancy O1'e<;IOf)' lor Easter.. U.S.... 512.00
F8-W FrllQuency Dnec10ry 10' Wala.... US'" $12.00
8·4 I 2 V AAA N,·Cad·s to' 884fc.r Ttl,nSca... • $9.00
...·135c<: C....~lal certl!!cate 53.00
AddS3.00 s!>1P!>'fIg tor allaa:e SOO"M ordered at llIe ...me tIme.

II£W!
Bea' cat

tee

NEW! Bearcar" 21 OXL
List pnce 5349,9 51C E p,ice $229 .00,. CIl."_'• • .:II Bend• • Cry.'."••' • AC/DC
F,equencyra"98 32·50, 144·114. 421·512 MHz-
The BearCilI 21 OXLsca ...nirogladoois the 8e'COndgener·
atlOfl saln ...er Ihal .eplaces Ine popular Bea,cat 210
and 211, 11 has armcst iwee tne scannlrog capacity 0 1
Ihe Bearcat 210 WIth 18 chan ...els plus dual sca ...niflll
speeds and a bright g.ee ... uuorescem d,aplay. aoto
matic search ti ...ds new trequencies. Featu res scan
delay, sing le anten...a, pahmted track tuni ng and morel

NEW! Bearcar" 160
List price $ 299 ,95I C E p, lce $ 18 9 .00
,e Cha"ne/. a 3 aa"d• • ACon'y. Priori~

Duel Sea" Sp" "ds • Dir.ct Clla""e' Acc•••
Frequency range. 32-50. 144·' 74. 4400512 M Hz,
Would you believe ... the Searcal 16 0 's the least
eKpenSlve Searcat CJYlltaliess scanner.

This scanner presents a new d imension in
scanning torm and lunction. Lo ok at the smooth
keyboard . No buttons to punch. No knobs to tu rn.
roeteec.nncer-uc pa d s prov ide control at all
scanning ope rations. i nc lud ing On/OIl , Vo lume
and Squelch. The Bearca t I eoteetcree 16-chann e l
moni toring 0' t he most popular publiC eervsce
bands. And t o locate more 01what you're listening
lo r. Elec tra Introduces another opera hng coeven
renee: M anua l Search. Used wllh AutomahcSearch
it SImplIfIes seeking and f inding unkrwwn but active
becceectee. Of course 'he Bearcal 160 incorpo
rates other advanced Searcal teetoree Such as
Prio rity. O"ect Channel Access, Dual Scan Speeds.
Automalic Channel Lockou t. Scan Oelay and
AUKi liary. All th is perlo rmance in steej, contempo
rarystyling, And at a pr ice so low, naetouecs even us!

Bearcar" 5
LiSt price 5 I 34 95/CE pric . $94.00
• Cry".' Che..... ,• • .:II • • "d• • AC o"'y
Frequency ra"9. 33-50. 146-174. 450--506 MHz-
The BearCiit 5 is a value-packed crystal sea.....er built lor
the scaron"'1Q profe5S1()r'1,8I - al a price thoe "rsH,,"e
buyer cae attord. Indtvtdual lockout _, lCnes.

Bearcat Pour-Six ThinScan'"
L,Sl prICe $189.95/CE prlc. $ 124 .00
Fr9quenCY ra"o.: 33-47, 152· 164. 450·508 MHl.
The incredlbl• . "'ew Bearcar Four·S .. Th,n seen" ISlike
ha. ing an intorm al ion ce ...tar 10 yOUf poc ket. This three
band. 6 cnannel c rystalcont rolled scan...er haspatented
Track Tuning on UHF. SCa... Delay and Cnan...er Lockout.
Measufes 2.... K6 '1. K I:' Includes rUbber duCky antenf\a
Order c....tals for each chan ....,!. Made in .rece....

2O-Channel Bearcat 220

Bearcat" 220
List pnce $449.95/C E pri ce $28 9 .00
Aj,,;re" .nd IHIblic • • ",/ca monil_. Frequency
"IIng632·50. 118-136 AM. 144-114. 420-512 MHz.
The Bea rca t 220 is one scanner which can monitor
all pu blic service bands plus the eKc ll lng AM
e.rcrau ba nd Chan nels. Up to twenty treqcancies
may be scanne d at th e same t ime.

Not o nly do es th is new scanner resto re normal
search operation. w here trequency limi ts are set
and the scanner searches between your pro
grammed parameters. II also searches marine or
e.rcrert frequencies by pressing a single burton.
These frequencies are already stereo in memory so
no reprogramming IS II!qU"ed. The Searcat 220 is
crystanese and teaturee push bulton programming
01 desired Irequencies. A decimal display indicates
cnannels.Irequeociesand operations as progammed
into the scanner. The lockou t feature le ts you skip
t reouencres not of cur ren t i nt erest. The Beerces
220 also teatu res a PriO(l ty channel, Du al scann ing
speeds. Pat ented trac k tuning. Direct chan ne l
access and AC/DC opera tion.

5G-Channel Bearcat 300

Chances are the police, f ire and
weather emergenc ies you' ll read about
in tomorrow's paper are coming through
on a Bearcat scanner right now. Bearcat
scanners bring ~e real live excitement
of act ion news Int o you r home or car.
With a Bearcat scanner you can monitor
the exci t ing tw o-way radio conversa
t ions of police and fire departments,
intelligence agencies, mobile telephones,
energy/oil exploration crews, and more.

Some Bearca' scanne rs can even monitor
aircraft transrmsstons! You can actually hear
the news before rt's news. If you donot own a
Bearca ! scanner lor vourseu. now's the
t ime to buy your scanner f rom Communic a
tio ns Electronics. Choose the s eercet
scann er that's righl loryou , then ca ll our tol/·
free number to place your order with you r
Visa or Master Charge.

We give you excellent service. becau se
CE distributes more scanners worldwide
than anyone else. Our warehouse facilities
are equipped to process thousands of scan
ner orders every week. We also export scan
ners to over 300 countries and military instal
lations. Almost all items are in stock for
quick shipment. so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your Bearcat brand scanner today
from Communication s Electronic s.

Bearcat~300
The Ullimafe Synrhesi~edScanner!
List price $549.95/C E pr ice 5349 .00
"'-aa"d, 50 Ch.""el • Se,.,.lc. S••rch • No
Crt.t.' .ca""er • AM' Aircraft a n d Public
Se,.,.ice be"ds , • Pr/ori~ Cha"".' • AC/DC
Bands ·n·SO. fI8-'36AM. 144-174.421·S12 MH1,
The Searcat 300 is the most advanced auto
matic scanning radio that has eve r been alte red to
the pUbh c, Si nce the Bearcat 300 has over 2. 100
active Ireqoencies in memory. you can touch ona
button and search any of m an y preprogram med
services such as police, fire. atrcrau and go ve rn
ment. Of course. you slill can program your own
trequencres and momtcr upto 50 channels at once.
Since the Beareat 300 uses a bright green f luores
cent dlg,'al display, ne ideal for mobi'e appticalions.
The Searcal 300 now has these added features'
Service Search, Display In tensity Control. Hold
Search and Re su me Search keys. Separate Band
keys ,oper mit lock-in/ lock·out of any band for mo re
etuc tent service search.

Bearcat" 250
List pnce $4 29 .95 fC E p rice $ 2 7 9 .00
50 Clla"".I•• Crt.ta"e •• • S.arch.s
Slor" • • R.ca", • D/911al clocll • AC/DC
Priority Cllan".' • :J·aa"d • Cou", Fea,ure,
Frequency range 32·50. 146-174, 4200512 M H z
The BearCilr 250 perfor",. any scan ...""lI function 't'O'"
could pO$$ibly wan! W,lh push button ease you ce ...
proo'am UP to 50 channels lor aulomahc monI toring
Push a...other bulton a...d search lor new " eq uencin .
There are no cryslals 10 Itmll whal yoo want to hear. A
speCIal search leature of Ihe Bearcal 250 actually
stores 64 frequencIes and recalls Ihem, on e at a tIme. et
your conven ience . Aulomal ic "count" remembers how
oft en frequencies are activaled by ttanarruasso... -
sc vcu k ow where the acnon is, Decimald<splay shOws
the cna er. frequency and otherprogrammed fealu' es

Save on
Scanners!
NEWProducts!
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Crystal
Super Savings
4.433618 MHZ

2/$1.10

nCioCI I~
L/U °L/I_I

Digital Research Exclusive
4 DIGIT FLUORESCENT

CLOCK MODULE

5 VOLT REED RELAY
An absolutely fantastic item, Compare this price with
any advertiser.While They Last! Normally Open.SPST.
Turns on at 10 MA, Drops out at 5 MA.

SUPER SPEC/ALI 211.20 or 10/4.00

A super fantast ic car clock module, or desk
clock. Fou r bright, blue-green digits .33
inches tall and very pleas ing to the eye.

FEATURES,
CMOS - 3MA Max. Current
Display can be dimmed
Display Off, but clock continues to count
Crystal controlled accuracy
Small physical size 21h x 2 x 5/8
On-Board hours and minute set switches

All you need to make this exceptional time
piece work is + 12VDC.

$4 95 D.C. HORN
• VERY LOUD'

&0 Hz CRYSTAL TIME eASE 6-12 v oe
tComplete U l LIke Used In

UNo I.U,lS36i C"'OS d .._'Cw~1'I""II" occurie)' 3 579!>&5 MHZ Smoke A larm s,
Crys'" l/H w~" •• 1,105 CLoc_ FANTAST IC SAVI NGS.
e ll,PI or Modules 0.0. 0 only 1 5
l,4A All p"",. ,,"'. ond PC e...." Compare th is true value
,ncl,,_ 100 Hz . some as ,bOo• .
. .cep! $5.15 , .60 ea. 4 For $2.00

PMD-11K-60 (Darlington)
60 Volts. HFE 800-20K

12 Amps. PNP TO-3
150 Watts. By Lambda. 8R"ttO

$1.50 ME""

TIP 29C Power Transistor
TO - 220 Case

1 Amp 30 Watts 100VoltNPN
LIMITED QUANTITY 3/$1.25

12 Hour Model- $5.95 or 3/$15.00
24 Hour Model- $6.95 or 3/$18.00

REPEAT OF A SELL-OUT
4558 - Dual 741 in 8 Pin Mini Dip

4 for $1.20

TERMS: Add SOC posllge. we pay balance Orders under $1 5 Idd
75t handling No C OO We accept Visa, MlSlerCharge and
American b press cards Te. Res add 5"!'0 T.. Foreign order.

6/$1.25

PUSH BUTTON
SWITCH

Normally Closed

o

5/$1.19

RCA SENSITIVE
GATE TRIAC

TO-5 CASE. HOUSE 1140531
ALSO SAME AS T2300D. I-- --'----'--- - - - - - .L- - --- 

2.5 AMPS 400 PIV

pertectter Olmme~.

Color Orglns. etc.
PC LEADS

CASE FOR ABOVE
(Some Modification to Board Necessary)

H igh Impact Plastic - No End Pane ls

$2.99

VIDEO GAME BOARD

$4.45 Each or Buy 3 for $12.00

o

Digital Research: Parts
(OF TEXAS)

With Generallnslruments AY·3-8500 Game Chip

All boards compl ete and populated. Board features 3 popular games:
HOCKEY, TENNI S & HANDBALL. A lso features 3 distinct electronic
sounds to accent scori ng, paddle contact and side rebounds. Two speed
ball control, paddle size control, and on screen digital scoring. Complete
with video modu lator and schematic. 1 or 2 player - Satisfaction
Guaranteed - Board has 14 pin Molex connector, so you can add you r
own speaker, pots, and switches. Video Modulator alone worth $5.95.
Order now while supply lasts. Limited Quantity. Works on 8 to 15 Volts
OC.

SUPER CUSTOM IC #17564-4
Has a C-MOS oscillator, Decade Counter Decoder!
Driver. At the push of a button will flash a LED 24 times.
At the end of wh ich it wi ll display thenumber of times it
has gone through the cycle, up to 99, Variable speed
puiees • Perfect for timing . FULL DATA - $1.00

•

_.. MICROWAVE DIODE•••••
::::: For Down Converters
::::: 5082 - 2835 $1.50 or 5 For $6.00
•••..-;-"'"'''""";;-;'''''''c;c;-c::=:;-:-;;-;:=:- - - - - -,- - - - - - - - - - --1
••::: LAB-BENCH VARIABLE $12.00 KIT

POWER SUPPLY KIT SUPER SALE

5 to 20 VDC at 1 AMP. Short ci rcu it•••
protected by current li mi t. Uses tC
regulator and 10 AMP Power
Darlington. Very good regulation and
low r ipple. Kit includes PC Board, all
part s, large heatsink and shielded
transfo rm er . 50 MV. TYP. Regulation .

.. - ------ -------------j
••

E··
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13
Novice
Class

License
Study
Guide*

.... • v~ , _
fI 4t"". ".•. "IJ"~I ..

NEW, UPDATED EDITIONS OF OUR FAMOUS NO VICE CLASS STUDYGU'D;:E:..::A.:.:N.=D~_ _ :co
NOVICE THEORY TAPES.

• NOVICE STUDY GUIDE- SG7357- Here is a completely new study guide and reference book for the
potent ial ham. This is not a quest ion/answ er memorization course. Electronic and radio fundamentals
are presented and explained in an easy-Io-understand lashion, preparing the beginner lor the Novice ex
am. Includes the latest FCC amateur regulations, as well as application forms. Easily the best path into
the exciting world of ham radio! $4.95.'

• NOVICE THEORY TAPES-CT7300- Startling l earn ing Breakthrough. You 'll be astounded at how
really simple the theory is when you hea r tt explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through your
exam. 73 is interested in helping gel more am ateurs, so we're giving you the complete set of our tapes for
the incred ibly low price of ONLY $15.95.·
Scient ists have proven that you learn faster by listen ing than by reading because you can playa casset te tape over and over in your spare
t ime-even while you 're driving! You get more and more info each time you hear it. You can' t progress without so lid fu ndamentals. The se
lour hour- long tapes give you enthe basics you' ll need to pass the Novice exam easily. You' ll have an understanding of the basics which
will be invaluable to you lor the rest of your life ! Can you afford to take your Novice exam without first li stening to these tapes? Set of
4-$1 5.95.'

SPECIAL OFFER! BOTH NOVICE CLASS STUDY GUIDE AND
NOVICE THEORY TAPES $20.00 ORDER NP7300.

HANDBOOKS FOR THE HAMSHACK

...1\ • WORLD REPEATER ATLAS- BK7315- Completely updated, over 230 pages of repeater listings are
L.'El" 0 indexed by loca tion and frequency. More than 50 maps pinpoint 2000 repeater locat ions throughout the
,,. USA. Foreign list ings include Europe, the Middle East, South American and Africa . $4.95.

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM REPEATERS- BK1185- by Bill Pasternak WA61TF (author o f 73 Magazines
monthly column " Looki ng west" This is the book for the VHF/UHF FMer, compiled from mater ia l submitted by over a hundred indi vidu
als, clubs, org anizations and equipment manufacturers. A " must have" for your ham shack shelf. $9.95,
• WORLD RADIO TV HANDBOOK 1981 , 35TH EDITION - BK1184- This book is the bible of international broadcasters, providing the on
ly aut horitative sou rce 01exact information about broadcasting and TV stations world wide. This 1981 edi tion Is completely revised, giv
ing comprehensive coverage 01short, medium and long wave, 560 pages o f vital aspects o f world listening. $16.50.

3 NEW BOOKS!
OTHER STUDY GUIDES

e ADVANCED CLASS LICENSE STUDY GUIDE-SG1081_ Read ~ to u~,ade ~our

Iicenso1 To pre_enl .etaki ng the FCC l hOOI)' e. am. you need the 73 Ad_anced lhoory
guide. sse. anlenna theory. 1fansmitte.s. and etect-cntcs measu.ing techniques are
coYered in detail In lhis easy·to-follow sludy guide. Special modes arod techniques.
SUCfl as RTTY. a'e also U&ated . An engi_,og deg.ee;s 1101 necess.ary to ......ster the
Advanced Iheo<y-ll)' lhls book before " ISltlng the e.aminer"s ouee! 5695' (Pub
lished by TAB Books prerio!Js to _ t changes in FCC eoam ......ter iat.l

• EXTRA CLASS LICENSE STUDY GUIOE- SG10ll0- 8etore going!or you. t x 2 ca!l . it
pays to be a maslo' 01U'e htra ciass etectrcmcs lhoory. Th is study guide is the logical
e. tenslon 01 tre 73 theory ccuree. All the thoory necessary to pass the exam is pre
seoted. Antennas, t'ansmission lines. sw, are discussed. as well as noise,p,opagallon.
arod specialized communication lechniques. This book is nol a class.oom lecture or
memOflUhon gUoOe,!lu1 .atl'oe< a logICal presentahon ot the mat""al that must be un
~loodbelor& atlemPhng The hua " ...m. Saw! youl"Mlf a .,,'u.n t'ip to The FCC arod
try ,he 73 method hrst ! 55.95. '

' UNDEASTANDIN G AND PROG AAMMIN G MICROCOM PUTERS_ BK7382_ A valuab le lIddltion to you' compuHng Ilb.a r~ . This two-pa.lled includes the best a.!icleslhat have
appell.ed in 73 ar>d KIlobaud MICfOComput lng mag,u,O'I6S On the lIa.dwa.e arod $OlIwa'e aspects 01m,croc;omp.u"ng. Well-known aul ho.s and well ,sl .uct u'ed le<1helps Ihe reecer
get ""'ol"led. $10.95 '

0"" COM PtJTER GAM ES-BK738I -Forty games in all in ",ne dltferent cat8QOfies.. Games lor large and small systems. and ewe<> a IIOCIIOfI on calcu lalor games. Many _ 0 '
BASIC used arod a wode va"el)' 01 syslems repo"e&Of\t811 , A musl for the senOuS computer gamf!'SlTl8n, $7.95'

' SOME OF THE BEST FROM KILOBAUOIMICROCOMPUTING - BK7311_A collection of the best art ICles tM I f!a~ .ecentl~ appea.ed tn Kilobeudl MICROCOMPUTING Included is
maler ial on Ihe TR5-110 and PET systems. CPIM. the 806OI!lOB5IZ80 chips, the ASA-33 te.mlnal, Data base management, wO'd process ing. l e.t editors and tile SI.UCtUfeSa", co_e'ed too,
"'oorammlng tech niques ar>d ha'dco.e hardwa.e consl ruct ion P' OjOCls lor modems, hIgh speed cassette Inte" aces and TVTs a,e also Inciuded In this la'ge fo,mat, 200 piuS page edi·
' ion. $10.95.'

e HOllY COM PtJTERS ARE HERE ! - 81<7322 - If you wan' 10 come up to speed on flow compuler. wOl1< ... hardwa'e and soft wa'• . . . troiSIs an "<:ellenl eeee. tt starta w,'h fu....
cIame<ltal. a rod eoplalnS the ClteUl tS. arod the basics 01prog.amming. along with a coup" 01TVT con.l .uction projects, ASCII·Baudot, eec. ThIS bOok has I,.. lI ighesl 'ecommen
dat iOnf; u a teachIng aid . $.t ,9!l.'

oTH E NEW HOBBY COMPUTERS-BK7~-This book l aKes it f.om whe.e " HOBBY CO MPUTERS ARE HERE' " lea_.a on, Wl tf! chapte,s on La,ge SCale Integ.at lon. roow 10
cncose a microp,ocesso. chip. an Inl .oduc llon 10 p.og'amming, low cost 110 to. a compute., compu te' a'it hmel ic. checkIng memOf~boardS, . ,and mucr;o moe n mOle! Don 't miSS
this tremendous value! Oniy $4.95.'

' Use lI'e order card In the back 01 this magazine O. itemiZe you ' order on. sepa.ate piece o f paper arod ......11 10: 13 Radio Boo!<shop 0 Pete.borough NH 03458. Be Sure
to include ct>eck or delailed Cfedlt ca' d informa-Iion. No C.O.D. orders accepted. Add $1.00 harodhng dlll'g• . Note : "'ices sUb teCt to change on boot<s nol published by

73 Magaz i.... . Oue$tlOl'1. rega.dlng you. oraer1 Plea.se wnle 10 CustOl'l'l&r service at the a~ addU!"". Please .no... 4-"6 _s lor deli" ...,.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



===~ 73 TEdtNiCAl libRARY=~
_BEHIND THE OI AL - BK7307- By Bob Gro ve. Get more lun out
01 short wave l istening with th is in teresting guide to receiver s,
antennas . frequenc ies and in terference. $4 95.·
• THE CHAllENGE OF 160- BK7309- is the newest book in the
731ech nica l libra ry, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary rntormetron to get started on th is unique band . ~
The all-importan t ant enna and ground systems are descri bed in
detail. The int rod uct ion contains in teres ting photos o f Stew
Perry's (the King of 160) shack. This reference is a must for new
and experienced " Top Band" ope rators, Price: $4.95. '
_IC Op·AMP COOKBOOK - BK1028-by Waller G . Jung. Covers
not only the basic theory o ttne Ie co amp in great deta il, but also
includes over 250 practical circui t app licat ions, liberally H.
lustrated . 592 pages, 5'12 )( B'Il, so ftbound, $12.95"
_ THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply lor a gadget you 're bUild ing? In the POWER SUPPLY HANQ.
BOOK there are dozens ready-to-build, plus det ailed steps for designing you r own. There are ci rcui ts and parts list s for all kinds o f
supplies, ranging from simp le DC types to highly slabIe regula ted versions. If you need a c ircu it 10 convert a DC vol tage 10 a higher or
lo wer vol tage, tu rn DC Into AC, or AC to DC- then th is is the book you need. With more than 400 pages, you should be abl e to find just
the circui t you need. Wi thout a doubt one o f the bes t power supply source books available , compiled by t he editors o f 73. $9.95. '

MfnI" .W w
"1"010

CI.CII1S .

eTHE CONTEST COOKBooK- BK7308- reveals t he secre ts 0' the contest win
ners (OO/ntIslic, OX lind spa<: ill ity conlestsl. COmpie!" w ith phQlQS and d'llg..ms 0 '
equIpment used t>y l he ttIP scoro's. FInd out !>ow 10 make 150 contKlS in one hou' .
$5.95.•

e Tool S .. TECHNIQUES FOR ElECTRON ICS- BK730t8- by A. A, Wicks is lin
easy·lo-un<!e's.aM bOOk w" ltltn l or the beg.nnlng kIt bu lldel' as well a. l he • • .
pe'ienced hobbyi8ot. It "as nu.......ous piclu,n aM <:Iesc, lpt oon. oI t". M le end COl·

'ec. w. ys 10 use DaSIC lind .peciallzed loolS lor elec 'ron.c project. a. well aa
spa<:iailled metel work Ing '001. and I " e Ctlamicai ald. whiCh .ra uMld in repa"
S"QPS S4.95,·

>OWNER REPAIR OF RADIO EOUIPMENT- BK1310-F,ank Glass K6AO _es over
.a year. 0 1operallng. servICIng. aM <lesogn e.per_ In t",. book whIChranges !rom
It>e etementary to l he hlg" ly technlcat wntten 'or t t>e top eng'.-.-. in l he held, II is writ ·
len In narral ive stylaon Ihe subiecls ot electronic ser..-icing, how components worI<.and
how lhey are combined to provida communication equipment . This bOOk ..i11 help you
Undflf stand the concapts required to service your own station eqUipment. $7.95.'

-" ~'--

, -Publisher's Closeout Sale-Save 50% (While Supplies Last)--,
_W EATHER SATelLITE HANDBOOK- BK7370- by Or. Ralph E. Taggart

WB80QT. Val uable information in this ed it ion will no r be included in the newes t
edition of the Weather Satelli te Handbook (available in Spring 1981). Chapters
such as " How to Bu ild an Electronic Timer for Sateulte Track ing" and " Building
an Automatic Cont rol for the Satellite Receiving Station" will no longer be ava il
able when this edition is out o f print. This Is a good en try level text for those
discovering the exc iting use 01 weather satellites . Regularly $4.95, SPECIAL
SALE PRICE $2.50.

-

e MASTER HAN DBOOK OF HAM RADIO CIRCU lTS _ Bt<; I 033_ ThIS is an en·
cycloped,a 01 amateu, radIO enecne. gleaned 'rom past ISlues 0' 13M.~um. and
care'ully seleCtad acco.-dll\';l 10 appticarlOl\. You'll I'M many you' ........... seen
be'ore. some .-.e-w I",SIS Of1lhe mad and nee. and several 1"81 "a..... DIloefl long forgo.·
ten bul are ..elt wort" 'ememDetlng W"ere your Inlerest rllngea I,om ,agctlewing to
E'-IE. trom CW 10 eiow.scao TV. 'rom OX 10 count y nelS, th,s handbook wilt be a
welcome addll lon 10 your shack 56.95 '

• THE NEW RTTY HAN08ooK- BK1347- is II new edi lion and Ihe only up-Io-dale RTTY boo!< available. The stale o f Ihe art has
been changIng radicall ~ and had made all p revioua Rny books abecrete. II het Ihe laleSl circui ts. gree t 'o r the newcomflf and ex·
perl alike. S!l.95 ,·
e PROPAGAn ON WIZARO'S HAN0800K-BK7302_ by J, H, Ne lson,Wh en aunspols riddled Ihe wor ldwide comm unications net·
works 0 ' tt>e 194t)"s. John Henry Nelson looked 10 the planels 'or an answer. Tt>e result was a theory 01 prQflagalion 'O/ecasling
based upon interplanelary alignment tflal made \I'le aulhO/lt>e mosl reliable .orecast.... in Amflfica l Oday. The bool< p,ovides an
enlighle...." 100lc al eommun,callons PUI. presenl. and ' ulure. as well as t..ch'ng lhe art 01 pl"opegahon lorecasting. 56.95,'

a SSB TH E MISUN DERSTOOD MOOE- BK7351- D)l James B W,I..,., S,ngle
S"leDand T'an~mllSlon lhouUn(lSo' uS use It every d a ~. yet II rem"nsoneol I t>e
lenl uncerstooc tecets 01am81eu, radIO, J, B. WIlson presenls several melhods 01
SIdeband generatIon. amply IlIust'a ted wit h c~ art~ and schemallCS. wh ich WIlt
ena bl e I~e ambit ious read er to cons truct h is Own SIdeban d generator A must lor t ~e

lec~nlca l ly-se'ious hams, $5,50. ·

'Use lhe ordet CIIrd ,n tlla llaCk 01 th.s rnag.azine 0/ .'emlze yOIJf Of""" on a sepa,ale pIece 0' pape+" aM mall to, 13 Rad.O Bo<:*shoI:> ' Pelerborough NH 03458 Be sure
'0 .nclude Cl\fICk or dela.1edc,ed.1 card ,n'ormatoon. No C.O,D. oroe.. accepled. Alld $1,00 handl.ng charge. Note: PrICt't llUolecl 10 change on boolo.. not P\lblisharl by

73 '-Iagaz ina, Question. ' egarding you r order? P!aase .." Ie to Customer 5e<Yica 81 Ihe above address. Please allOw 4.{1 wM!'ks tor dallyery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



= ====TEST EQUIPMENT= = ==

e FlF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD _ BK l o.« -FlI burst. lUl'lCt,on,
$qua•., "'.... generators, va"aCI'" length PUI$ll geneullors- lOO kHz m.'ke<. j·1 and ,1
sw""p ger>e,alors, aud io OSC, sllf' signa, InJector, 146 104Hz synll\esizer. d ill' till ' eadouts
10f cOtlntlt' a, several counters , p,escale, . micfOwave mete" et c. 252 paglls. $5.95.·

_ VOL. I COMPONENT TESTEFlS - l B7359 - ... how 10build I ransi S lorteste'. (8~ . di(><l lt
tnlets(J). Ie l est.,' s (3). voltmeters and VTVMsl9). ohmmelflfS (8d, lle<ent k' nds~ induC
tance (3), capacity (9). 0 measurement, crystal chKk'''ll 16~ tempe<alure (2). au," melltrs
lor the blind (3) and an soria of miscellaneous data on mele<s. . _using ttlem, making
them mo<e "lI,sa lll." ma king standards. In... luable bOol<. $.4.95.·

_ VOL. II AUDIO FREQUENCY TESTERS _ LB7360- , . , jam packed wil h . 11 k inds of
audio frequency lest equipment. 1/you're inlo SSB, RTTY, SSTV, etc" Itlis boo~ is a mu sl
l or you " ,a~ boo~ for tli ,h addicts and e~perimenlera, lOO! $~ ,95, '

e VOL /V IC TEST EOUIPMENT - lB7362- a.come a lroubleshooting wiZard ! In ttl is lourttlYOlumeol//'Ie
73 TEST EOUIPIolENT LIBRARY 'fe ~21'101'n.- eons/"x:loon projecta 10< bu'Id'ng test equipment 10 wOrl<
.,Itl your tlam slaloon and in Hf'Oicing digllal equ;pmetll. Plus a cumulal,,,,, 'nde~ 10< all lou< YOIumea lo<
l/'Ie 73 TEST EOUIPMENT LIBRARY, SA ,9S, '

_ VOL. III RADIO FREOUENCY TESTERS -LB7361 _ Radio Irequency wa.ea. ltlecommon denomooa lor o/ Amal eur Rad'O. Su<;11 ilems as SWR, anlenna impedance, line
tmpecance, rf oulpu t and fi eld strengl tl; detailed msuucuoes on tesl inglllese Il em s includes seClion s On signa i Ileneralora, cr ysta l calibra tors. grid dip oscillators, noise
generalors. dummy loads and much more. $<1.95. '

NEW!

--

, Ill __

•

The U"agic of

qIam CRadio

.THE MAGIC OF HAM RADI0 - BK7312 - by Jerro ld Swank,
W8HXR begins with a brief history of amateur radio and o f
Jerry's involvement in it. Part 2 details many 01 ham rad io's
hero ic moments. Hamdom's c lose t ies with the conti nent of An·
terence are the subjec t of Part 3. In Part 4 the strange and
humorous sides of ham life get their due. And what of the
future? Part 5 peer s into the crystal ba ll. $4.95.·

. A GUIDE TO HAM RAOIO - BK7321- by Larry xanaoer
WB2NEL. What's Amateur Radio al l about? You can learn the
basics o f this fascinating hobby with th is excellent beginner'S
guide. It answers the most rrecuentry asked Questions in an
easy·going manner, and it shows the best way to go abou t cet
ting an FCC license. A Guide to Ham Rad io is an ideal introduc
tion to a hobby enjoyed by peop le around the wor ld . $4.95. "

.HOW TO BUILD A MICROCOMPUTER-AND REALLY
UNDERSTA ND IT - BK7325 - by Sam Creason. The electron ics
hobbyis t who wants to build his own microcomputer system
no w has a practica l " How-To" guidebook. This book is a com
bination techn ical manual and programming guide that takes
the hobbyist step-by-step through the design , construct ion ,
testing and debugging of a complete microcomputer system,
Must reading lor anyone desir ing a true understand ing of small
computer systems. $9.95. ·

• LIBRARY SHELF 80XES - These sturdy white, corrugated, dtrt.reststant boxes each hold a full year of 73, Kilobaud Micro 
computing or80 Microcomputing. With your order, request sert-ettckrnc labels for any of the fol lowing : 73, Kilobaud Microcom
pu ting, 80 Microcomputing, CO, OST, Ham Rad io, Personal Computing, Radio Electronics , Interface Age, and Byte, Order 1 
BX1 000 -lor $2.00 · ; order 2-7 - BX2oo2 - for $1.50 each "; order 8 or more - BX1002 - for $1 .25 each ".

r-------- -.....,

= = Th E WELL-EQUipPEd hAM ShACk= =

.-------::-\

W2NSD/l S tyle Y H7i'iSO// Style W

• BACK ISSUES- Complete you r conec
tion; many are prime collectables now,
classics in the f ield! A lull collec t ion is an
invaluable compendium of radio and elec
tronics knowledge!

.aSL CARDS - 73 turns ou t a fan tastic
series of QSL cards at about half the cost
of having them done elsewhere because
they are run as a fil l-in between pr inting
books and other items in the 73 Print Shop.
250 Style W -QW025O-for $8.95·; 500
Style W - QW0500-for $13.95·; 250 Style
X- QX025O - for $8.95· ; 500 Style X 
OX05OO - for $1 3.95· ; 250 Style V -OY0250
-for $8.95· ; 500 Style V-QY05OO-for
$13.95. · Allow 6-12 wks. for delivery.

---_.-
n :-16." ·1I

St y lp X

STOllOO- Single bac~ iasue be/ore JUly 1960-$.3.00
ST0250-Single bal;k issue art", July 1980- $.3.50
ST0500-5 you.- CMOC" $8.75
STlOQO-IO 'tOO' <;hoIce-Sl~oo
ST2500_25 OUr cl'loice---$12.oo
51"2501-25 YOU' clloi<:e-S25.oo

• FREE BACK ISSUE CATALOGS are yours
for the asking ... specify 73 MagaZine and/or
Kilobaud Microcomputing back issue catalog
when you send your name and address to us
on a postcard.

'7'e MAGAZINE
.~ BINDERS

• Preserve and protect your co llect ion for a lifet ime! Order these handsome red binders
with gold lettering. $7.50 lor 1, 3 for $21.75, 6 for $42.00. (Postpaid within USA, please add
$2.50 per order ou tside USA,) Check or money orders only, no phone or C. O.D, orders. 73
Binders, P.O. Box 5120, Philadelph ia. PA 191 41 .

-Use t/'le or_ cafd in ' ''' t>II<;k 01 ttl is ma Qu,,,, or Ilamiza you' or<lef on. _r,'" pIece 01 paper and m"l lo: 73 RadIO _shop · POI8fllOfOl>Qh NI-i o;w!l6. Be Sur"
to .ncl""" ChICk or Mta.1ed~I l cafd in'''''''''lion. NOC.O.D.or~ accepted. Adel $1.00 handli ng cllarge, Note: Pnces Su!>Jec110 change on _s 'lOt publls_ bJ

73 Iolaou" " . Quest oonsr~d'ng JOUI' order? Please wrll. IOCu$lome< Serv_ al l/'le ns. Pluse allow ~-e weeks 101 ""'-r,

FOR TOLL FREE ORDERING CALL 1-800-258-54 7 3



.73 DIPOLE AND LONG·WIRE ANTENNAS - BK1016 - by Edward M. Noll W3FQJ . This is the first collection of virtually every type of
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data lor 73 different antenna types.
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and
swr. $5.50. ·

r

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- With the
GIANT Book of Amateur Radio Antennas- BK1104- by your side,
antennas will become the least 01 your worries. Over 450 pages of
design ideas, theory and reference data make this book live up to its
title. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
enjoy a ham antenna-this is the book for you. From the editors of
73; publi shed by Tab Books . Hardcover $12.95. ·

.73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069
by Edward M. Noll W3FOJ . Describes 73 different antennas for
amateurs , Each design IS the result 01 the author's own ex
periments covering the const ruction o f norse bridges and antenna
line tuners, as well as methods tor measuring resonant frequency,
velocity factor. and standinq.w ave rat ios. 160 oaoes. $5.50. ·

• VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Antenna
Handbook details the theory, design and construction 01 hundreds
of different VHF and UHF antennas ... A practical book written for
the average amateur who takes joy in building. not full of complex
formulas lor the design engineer. Packed with fabulous antenna
projects you can build. $5.95.'

•

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR -BK1015
- A manual describing how to equip a ham station with a sui table
antenna. A wide range of antenna topics, systems, and accea
series are presented giving the reader some food for thought and
practical data for construction. Designed to aid the experienced
ham and novice as well. Only $9.95.'

• TTL COOKBOOK - BK 1063 - by Donald l ancaster . Explains
what TTL is, how it works, and how to use it. Discusses practical
applications. such as a digital counter and display system, events
counter. electronic stopwatch, digital voltmeter and a digital teen
ometer. $9,50.

• CMOS COOKBOOK - BK t011 - by Don Lancaster. Details the
application of CMOS, the low power logic fami ly suitable for most
applications presently dominated by TTL Required reading for
every serious digital experimenter! $10.50.·

.TVY COOKBOOK - BK t 064- by Oon Lancaster. Descr ibes the
use of a standard television receiver as a microprocessor CRT ter
minal. Explains and describes character generation, cursor con
t rol and interface in form ation in typical, eesv-to-uncersteno Lan.
caste r style. $9.95.'

• RTL COO KBOOK- BK1059 - by Donald Lancaster. Expla ins the how and why 01 RTL (Resistor·Transistor Logic) and gives design
information that can be put to practical use. Gives a multitude 01 digital applications ranging from the basic switch to the
sophisticated counter. 240 pages; $6.50 .'

"OUTRAGEOUS"
Z; ... WPII _ CT1~_ThIS ts the lape 10<
lhal small lI'oup 01 o _ ach,....,"'ll haml
wI'Kl would" I Deconlenl 10 sImply ..Ilsly
lhe code feq"uements of lhe E.I'. Cllss
neeeee. lfs lhe lougnell lape we·.e gOI
and we"flep a pe,manent lileol hlml who
have masterad it. Lei us kno w when YOU're
up 10 speed and we'lI inlcrlbe you' name
in 73's CW " Hall ot Fame."

"COURAGEOUS"
20 + WPM - CT7320- Code il what gelS
you when you go 10' tne E~l'a class Ji.
cetlse , " is SO emba..aRing to p.aniC out
j" l l beea"se you d idn'l prepa'e yOU'sell
wlln Ihil lape. Thovilh thIS is only otMI
word last... ll\e o;.oQe "oups a'a SO diU ~
CUll thaI you 'lI almo" all asleep copying
Ihe FCCllut! bycompa'ison. Use.. rePQrl
Ihal lhey can' l believe how easy 20 per
rea llYis wi lh thiS fanla.. ic one hOu' tape,

(1)~00f_ <OUASlJ

li)~ 'I.:J
I , · •• ~

(1)'00< 'otor
'-~Sf

"r::
" ", I

Any Faur T.p•• Far '15.951·
14.85 E8Chl·

"THE STICKLER"

73 CODE
TAPES

llGENEBIS"
5 WPM- CT7305- Thll il the beginning
llpe 10' people who do nol know lhe code
II aiL It lakes them Ihrough lhe 26lellerl,
10 numbers Ind ne.:enary punClUalion.
complete wilh pracl ice every slep 01 Ihe
way using Ihe newesl bhtlleaChini 'K"
".que-s, It il almoll mlraCUIouI ' n one
hour many peopIe- includi"'ll kods 01 ten
-are able 10 mailer lheo;.oQe. Theease ol
learning gIves confidence 10 beginne'l
who might olherwise drop out.

SSTV

"BACK BREAKER"1+ WPM_ CT7306_ ThiS is the practice
lape lor lhe Novice and TechniCian Ii· 13 + WPII ~CT 13 1 3- Code 9,0"PI
cen..... " is made up 01one solid hOur 01 agaIn. at a brisk 13 per so you WIll be al
code. senlal lheolhcial FCC etandard (no ease when you en down in Ironl 01 lhe
o1he, tape we've hea,d ules Ihese sten- SIe9ly·eyl'd governmenl in l peelm a nd he
dards, 10 many people Ilunk the code Ila rts lending you plain langualle at on ly
when they ere suddenly_under pressure 13 pa'. You need Ihil extra ma'gm 10 over·
-laCed with cha,acle.. sen1 It 13 wpm come ll\e p.anic which is universal In lhe
and lpace<l lor !l wpm) , Thil lape il not test Iiluahons , When you 've Spenl you.
tnlIrnonzable. "nlike the zany S wpm tape , money and Ii.... to lake lhe lest. you'll
sonee 1M Code g,oupla,e enllre1y .andom thank hoM..."S you had IhlS back-breaki"'ll
cha ' acterl ....1 on g'oups 01 lIve tape,

· U.. Ihe ordef card In ll\e back o l thil magazIne 0< Itemize yOUt olde, on a separate piece 01 paper Ind mail 10: 73 RadIO 600ksrKlp • Pelerborough NI-! 03-456, 8<l lu,a
to inClude Che.:k or delalied cradil card informalion. NO C,O.D. orders accepted. Add Sl.oo hand ling Charge, Note: Prlcellubie.:1 10 change on oooks nol published by

73 Magazine. Ouestions regarding your 0'de'7 Pleese write 10 Customer Service at the aoo.e add'en. Pleale allOw 4·6 weeki lor deli.ery

'--L" •

.SlOW SCAN TELEVISION
TAPE-CTI350-Prize-winning
programs from the 73 SSTV
contest. Excellent lor Demo!
$5.95.•

FOR TOLL FREE ORDERING CALL 1-800-258-5473



EALER PROPAGATION
J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759
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Columbus OH
All ....... brando r...tuftd in ,100 biqeot and
~ ham _ for mi\Ioo around- Comr in and
twill tho knobo b.fue )'OU buy. lJ~

Amaleur Radio, Inc., 12:80 ....... 0... •~
burg ~CoIum"") 01 1 Ul6ll.~.

San Antonio TX
Cocnploo~ :l " '&)'~ shop. C&U Ih.
W5FW. SdIi,. An_ Sp<riaIists, A...nti.
Ndm. Bini, H" ...... St&nOud o;nrnmunQ.
mr.. Gena,,,. Jknry. c..hCrafl . Ditkti;.,.
lIustioer . ICOM, MFl . N)". Shu~, Swan, T.....
po, T""-T",, and othen:, ';7-1i&n<e 6< Equip
menl Co ., I..... 2317 V....., ad<oun R.-i. San
Antonio TX 78213. 734-77 .

Houston TX
E<p.rimrnt '. poradioel Eltc; < _

~~"'''l'.:'~'' I'::'.~"" peopIoo.. . '-'~ , .......
......!<'n. <ill days & c._ lOY £.IK-
Ironies Inc. , 8lI32 a...~. "'- TIt
77063, 97s.M7S,

Preston ID
fI_ WIl' Bn. Iw I~ LaJll"'l SI""" of Ama
teur c..r in the Intermountain W.. and thr
805t Pno:.s. Call .- b Il1l ,.,... ham ..........
a- Diotributin&. 7li So. SUlR. "-"" lD
832fJ3.IIM-O!I3O.

Boise ID
Adun. Amido n, Am«<>. ARRL. BhW,
C.Uboo• • Colli"", e ...her.h , IHnlroll.
Hmtlr.. 100M. Jim-PU. 10 K. loin. !l.l'C,
~w. Sa-. ~. S"'...... T_T"". ~I"........
Wiloon .e- Docba ! , 1209 llnIIodway.
_ ID 83106. .... W'7'iC~,

Columbus GA
KE.' .wOOO-YAESU_DRAKE

~ ....ncr. mooI Ianlastic .......1ftJr .n"..._
rooml y.., ~ _ it to~ it! Radio
""1M ' -Ie. 2012 Aubum A_ . Col........
GA 31906. 561.7000.

San Leandro CA
SpeeWit.ingin Amateur RadIoTe<I Gu ides. We
pUbbsh tho _ .........tr F.C.C......... fII"'PA
_ .....tmaI on the country .,.,...:lIng to .... .
..... aD file f..- bam. ...~. Cerwn1. Ad
.........d. and Eztno a- ..-w.~_
Ba.h Ed...,.tional Se........., S ill Estudillo
A. ......, P.O . a. 211S, San t-nd.". C/o
1U.~77 . 3$2-5420.

San jose CA
Bay .....·• """,-, Amal....' R..dJost_. New II
.-d An\o.Ia1r Radio ..Jooslr. ......u. We r...~

KfttW<l<ld. 100\1. AzdnI. Y_ T....T« ,
\ ltFEnlCi.-inC & many more. Sh._ RIoliD.
Inc.• 131' So. a-aA.... _J-CA 95128.
__lUX).

Terre Haule L~

Your ham "-J<L':."::"":' loc·. ted in tboo heart of
thr mid",<:sI. I . E:Ia-l..,.,;",., Inc " ~ oUB
M 1 ... . ShoI>PinIl Con...... P.O. IIos 2001.
Tefft u... L"ii ·~71!io2. z:J&.1.-s6.

G

•••
7

14
F

Poor=

6
G

."

13
F

p

'hu

5
G

12
G

4
G

• ••

11
G

F

'u.
3

10
G

",arch

Next higher frequency may also be uselul
Difficult circu it th is period
FaIr G = Good

Chance 01 solar fl ares=

F

2

9
G

~.n

=

=
=

A

•
F
SF

1
F

G

8

,un

DEALERS
Your company name and masa~e
a m contain up to 25 words ioraslit·
tie (].I' $150 yoorly (prepaiJ). or $15
per month (prepaid qfI(J~tTl'i) ' S o
mentwn oj moil-order bwi~ or
area code permitted. DirectOTlj lexl
and payment must reach us 60 da!f'l
in adoollCl' uJ publication. For n·
ample, tulvt'TlisingJor the May issue
must be in our haritJ& by March 1st.
I\ fai/ to 73 Magazine~ Prl~f!,h
I\H 03458. A TTN : haney Cw mpa.
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LisT of AdvERTisERS
• .....N cont.ct _ .~""'dlrec1ly.

To receive full in formation from our advertisers
please complete the follow ing poslage-paid card .

A.S. No. Pag . R.S. No. P.~ R.S, No.

AEAJAd"anced ElK !. Appllu .. Inc.
..... _ ,. __ •..... . • 5

3 " ED ElectronICs. . .. P.i
362 A. P, System• . . . . . . . . . . . . . . . . . 103
• 06 Alaska M icrow ave Labs 29

A.RP.. . . . . . .. ..82
3 '4 Alli. " ea MfO_Co., Inc 33
I) Amaht u,-Wl'IQIesa le Electronics

. . . . . .. . _21
7 American Crystal Supply. . . . . • . n
334 Amidon Assoc iates. . ., _75

App ll . & Equipment Co, Inc 77
8 Aplron labs .. 7.

AssociOJl ed R~IO_ ••. _•. , •..•. 52

10 "' ••"Ii Comm __ •.........•.... 79
0&02 BNF Enl"rpnses 82
11 Barke. & Williamaon, , 57
12 Bullet Elec lronics, , 120
13 Clegg , ....................•... 51
89 Clulle<t.ee Moduli" Consoln 55
382 Comm. Conc;epla. Inc n
377 Communicat,ons Electronics

.... ....... . . .... ... . ... ... . .. 122
I!'> COmm. Spe<:lallsts 12.13

Conley Radio Supply 103
• Cro*n M icro Products. _ . . • • . . . 61
70 Cubic Comm.....•............ 71
476 CurtiS Eleclro [}evices 107
330 DeDco Elec tron ics, . . . . . . ..39
41 1 DGM Electronics. Inc 70

Dayton Ha_t,on ·81 8J
Digital Resea.cn Part s 124

80 M lcrocom puling, !'>8
400 Engil\llllfing Consul ling service

............................... 82
• E'icksonComm , , 29
22 Fail Rad'o Sa les. . . . .82
323 Fo.·TangoCo'p 63
410 G & T service _ 96
"O!'> G_al Pl!fipt\e ls. . • . . . .. . • . • 82
25 Germantown Amateur Radio 81

Global Elect ' onlcs 82
393 H. M. Good*ln 77
3!'>2 Grove Entarp rises 43
3A!'> H..I Comm 19
31 H..I-Troni._ 33
30 Tile Ham·Key Co.. ......•....... !'>9
32 Ham Radio Cente'- 37

Ham Radio Oullet. 3
33 Ham tronlcs. NV It!'>
303 HealnCO_ , _ ,. 23
480 He..,n Co, 36
486 Heal h Co 28
34 Henry R..dio. . . • . , . ". Cov. II
4llJ R. L Hrusl<a 36

ICOM 9
409 JDR M,c.odev ices , 39

38 Jameco Electronics 123
.to KLM Elecl'oniCS 2!'>

K..nt romcs , 28. 8\
KB Mi crocomput inll· !'>II
Ken*ood.. .. . • • . . . . . . . . Cov. IV. 7

41 MFJ Ent_'IIII'S 49,5!'>. !'>7.!'>9
"84 MFJ Ent_'... . . . . . . . . . . . . 89

48 MHz Elaclfon lcs \ 1().\ 13
« M. crOI.on ics ..... . . ...•. . _ !'>3
45 Mad ison ElectroniCs lOll
46 Maggiore Elaclronic LaD 7!'>
482 Benjam in Mlcnael Indust,ies, . . 90
49 Micro Control Speclallias 5!'>
3 \3 M icro M. n. gement Systems 30
50 M'c.oer. It Corp..... ..•..... 71.75
39!'> M,c.OYefI Inc 103
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1

DOUBLE YOUR PLEASURE

Versatility Plus •••
Work Both 2 and 314 Meters
With Yaesu's New FT-720R

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head. then
add either the to watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.

2.,

LCC-2/LCC-3
Heavy Duty Case

LCC-4
Shorty Case

FT5-32E
CTCSS Encode Only

32 Tone Selection

FT5-32ED
CTCSS EncodelDecode

32 Tone Selection

FJT-l
16 Key

DTMF Encoder

And for Top Performance while
portable . . . Choose the new
FT-404R 70cm Hand-held.

FT-404R
6 Channel, 3 Watt
UHF Hand-held

Also available:
NC·3A Quick Charger
YM-24A Speaker/ Mic
PA·2 Mobile Adapter
MMB·l0 Mobile Bracket

YAESU ELECTRONICS CORP., 6851 WlIIlhali Woy, P,,",mount, CA SOn3 _ (213) 633 4007
YAESU ELECTRONICS Easlern Service Ctr.,9812 Princeton-Glendale Rd.,Cinclnnati ,OH 45246



Kenwood 's remarkable TR-l8DD 2-meter
FM mobile transceiver provides all th e
features you could desire for maximum
operating enjoyment. Freq uency selection
is easier than eve r, and the rig incorporates
new memory developments for repeater
shift, priority, and scan, and includes a

built-in autopatch Touch-Tone ~ encoder.
Ask your Authorized Kenwood Dealer
about the exciti ng TR -l 8DD.
NOTE : Price, soeanceuons subiect to change
wl/hoUI nonce and obligalion

(f)~,~~,~OOD
TRIO-KENWOOD COMMUNICATIONS INC,
1111 WEST WALNUT I COMPTON, CA 90220
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