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TS·830S

SAVE SUbstantially!
Call now for
your price

_ Genera l coveralle receiver, • Dioderinglirst mixer,
150kHz to 29 ,999MHz. • Optional 600Hz or 300Hz

_ Transmit ccverace: Nine crvstar uners.
present and proposed bands, _ Variable bandwidth.

• KeyboardlreQ . entry. Fully _1_Fshift.
digitally syn thesized
Main tuning dial or push- - Speech processor.
button scanner in • Digital readout for VFD,
10 or 100Hzsteps. memory chan.,RIToflset.

• Dual VFD 's. _ Noise blanker,
• Full CWbreak-in. • 240Wpep input , sse,
• Up conversion wll irst • 115 1220VACor 13,5DC

I-F at 73MHz. operation.

NEW! YAESU FT·ONE
HF TRANSCEIVER

_ Standard 2.3kHz Iiller
w/space lor 3 optional
crystarttuers. push
button selected,

• Truepassband tuning ,

• sse (wIUSB/LSBj. AM ,
CWo RTTY.

KENWOOD

• Continuous receiver
coverage.1.5-30MHz.

• Transmit coveralle: All
amateur bands. 160 thru
10 meters , Optional pro
gram board for MARS.
commercial. government. • Broadband, full solid -
future ham bands, state design.

• Up-conversion w/l -Fof • RUllged , built-In solid-
48 05MHz. Hi- level bal· state power amplifie r,
anced mixer front end lor
superior strong signal
handling performance.

TR·2500

CALL FOR YOUR PRICE

R.L. DRAKE
TR.7/DR·7

FAST SHIPMENT POPULAR ITEMS FROM HUGE STOCKS.
QUANTITY BUYING MEANS TOP DISCOUNTS, BEST PRICES.

Amateurs world-wide are taking advantage of
our fast service and special prices.

FREE
SHIPMENT

(UPS Brownj
CONTINENTA L

U.S.A

CALL US FIRST! CASH·IN ON
5·STORE BUYING POWER!

FREE PHONE

800
854·6046

9:30AM to 5:30PM
PACIFIC TIME

Monday thru Saturday.
CALIF CUSTOMERS PLEASE

CALL OR VISIT LISTED STORES

ANAHEIM, CA 92801
2620 W. La Palma.

(714\ 761-3033 (213) 860-2040
Between Disneyland & Knoth Berry Farm

BURLINGAME, CA 94010
999 Howard Ave " (415) 342-5757
5 miles south on 101 from S Fe Airport

Prices, specificalions , descnplions su bjecl10 change Wll hout notice

OAKLAND, CA 94609
281 1 teleqrapn Ave .. (415) 451 -575 7

Hwy 24 Downtown. l eft 27th o"· ra mp

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

Hwy 163 & ClairemOrll Mesa Blvd

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988·2212

San Diego Fwy ~! Victo ry Blvd

OVER-THE-COUNTER
Man. thru Sat. lOAM to 5:30PM

~E A· ALLIANCE' ALP" " . AMECO· "' '''PHENOl- . .... l· ASTRO N
· AVANT,· BE NCHE R· BERK_TEK' IIIRO. B&w. CA LLBOOK' CDE
·COLlINS·CUB IC 'CU RTIS ·CUSHCRAFT. DAIWA • OATON(;
• OENTRON ' DRAKE. OX ENG INEE RING · EIMAC • HUSTlE R
· HV·G AIN · «;OM · J W !,llllER . KE NWOOD' KLM • lARSEN
-lUNA R • METZ ' MFJ • MICRO· LOG ' M'NI - PROOUCTS
- MIRAGE' NYE . PALOMAR · ROBOT · ROHN · SHURE' SwA N
• TElE " TElREX ' TEMPO · TEN· TEC' TRISTAO

vAESu a"" many mor. '

ErD ALPHA

All ALPHA amplifiers are in stock
for fast delivery

CALL FOR SPECIAL PRICES

COLLINS/ROCKWELL
KWM·380

Limited quantity priced lower
than current dealer wholesale .

Prices are increasing!
PHONE TODAY. SAVEl

Cali!. rs sidsnls please add sales lax ,
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Tl'K!r pttce is $69.95 in IN U.S. and Canad• .
Add $3,00 Shipp<ngIHandling,
Ca lolo<nl' .esi<ler1IS add H ln ,..,

abou t

re sona ntit s

""'~l.. ~"'.g.e.- .,- ,-
•

I
L:"II

The Paloma. Enginee~ R ·X Noi"
B.idge tells you if your anlenna is
resonant ce nOl and, If it is not ,
whether it is too long or too short.
All Ihis in one meiJSurement
reading. And it works just iJS well
wIth ham-band-only receivers as
wllh gene.al co"erage equipmenl
because it gi"es perf.cl null
readings ellen when the antenna is
not resonant. It gill" res istance and
raac tance readings on dipoles .
in"erted Vees, q uads , beams.
multi band t .ap d ipo les and
verucars. No station is complete
wilhout th is up-to -da te instrum . n t .

Why work in the d ar k ? Your SW A
meter or yo ur res is tance noise
bridge t ell s on ly h alf the storv , Gel
the in strument t hat rea lly works,
Ihe Palomar Enginee rs A·X Noise
Br idge. Use it to check you r
antennas fr om 1 to 100 MHz . And
use it in your shack to ad just
resonan t freq uencies of both series
aod parallel tuned circuits. Works
bet te r t han a d ip meter and costs a
lot less. Send fo r our f,ee brochure.

If there is one plaee in you. s lation
w here you cannot risk uneeuain
results it is in your antenna.

• Learn th e t ruth
your a nte nna.

• Find
frequen cy .
• Adju st it to your
ope rat ing frequen cy quickly
and easi ly.

R-X Noise Bridge

For complete information

conceming the HF6V &
o ther Bunemut products

see your dealer or write
for our free catalog.

Buttemuts new HF6 V

automatic bandswitch ing

vertica l lets you use the

entire 26-foot radiator

on 80/75, 40, 30 . 20 and

10 meters (full Quarter

wave unloaded perform

ance on 15 meters) . No

lossy traps. Butternut's

exclusive Differential

Reactance Tuning'" cir

c u it ry uses rugged ce
ra rmc c a p a cito r s and
large-diameter self-sup

porting ind ucto rs for
radiation efficiency and
OX performance u n
matched by conventional

multiband designs of

comparable height.

STILL MORE
USABLE ANTENNA
FOR YOUR
MONEY ...
PLUS 30 Meters!

Pine Street
Petertlol'ough NH 03458
~: flO3.i2a.Jll73, 924-387'

Adverilling Offle..:

Circulation Offleal:
Elm SIree'1

PetIlttJofougI'l NH (l3oC.58

I'l'lonec llC\3-92"'7296

Subscrtptlon Rates

Editorial Offle..:

W"'a to 73 M'gJJl;~. SubscripllOfl
o.p.rtmenl. PO Box 931 . Farmi"lt
lIa" NY 11731. For .ene* als alld
cl\angel5 01 eddress, inclUlle 1l'K!r lid
.".. IabtI from your mosl -.
1_ of 73, For gill subscf;pliona. ''''
cIude your name and address as wMl
U 11'10IoII 01 g Ill _ipjllnlS. Poelmul""
Send form n51'i1 to 73 Magu_. Sub
tertpliOn~ P.O. Box 1131, Fann
1nQdale, NY 11131,

In '''''' United 5'1'. and Pos••• ionII:
One Year (121_ 1$25.00
Two V...a 12a Issues) S38.00
Three Yea" (36 iS$UOOl) $5300

Subleriptlon
problem or
question:

Can l dl- $27.0011 year only. us
lund•. Fora1lln surface mail-S35.00/1
yea. ol'lly, U,S. lund._ Foreign ai,
mall -$62.00/1 yl" only, U.S lund._

eontl1tlut_ ,n the Iotm of ma......
terlptl .... '111 drawings anO'or pholo
gtapht ar, ..ek:ol'ifI and will be eon
akIIted lor POMibie publicatIOn. W.
un uaume no ,."ponsibility lor lou
Of damage 10 any mat ....lal. P1_
enclose ••tamped, sell·add,.ased
.,,~ with each .ubmi$5ion. PtV-
men! 'or , se or lOY unsolicited
malerlll HI be made "POll seeep"
'ance. All conl,lOOt>on, shou ld be dl·
lectad to Ihe 73 edl lorial offices,
"How to Write lor 13" guideline. ar,
nallsbla upon 'eQUHI.

Manuscripts

To subscrtbe,
renew or change

an address:

INFO

Elsewhere:

EImSt,_
Pet~hNH 030158

PhotloI: lllX).924-1138

Wrile 10 73 W.rpu,,,.. SubscripllOrl
Oe(lartmarll. PO Bo. 931. F.rmlng<lale
NY 11131. PleNe inclUlle an addrus
IaI)oIl ,

F ully guaranteed bV the o,iginato.
o f the A·X N oise B ridge.

ORDER YOURS NOW'
13 Marpulne (ISSN 0096-0010) is pub
IItlled montMly by 13, Inc., eo Pi...
SI•..,!. PeterboroogM N H 030158, sec·
oI'\d class poslage paid al PeI"r1)or·
ough NH 030158 and al additlonsl mall·
Ing olllc.s. Copyrlghl (c) 1981 by 13.
Inc. All rlghlS r......e. No part ol lhls
publication may be r.prlnled Or Olh..·
*1"" .ltprodllCed wurcut 'tn.n ptIf.
minion Irom the> publil5tl MicrolHm
Edltlofl-Uni...r si ty Microfi lm, Ann
Ar1)or MI 48106.
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ELECTRDNICB

CD.

GARY AIRPORT
BOX 356E Rte . 2
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Palomar
Engineers
Box 455 . Escondido . CA . 92025

Phone: [714 1 747-3343
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

CAll FOR ARTICLES

Are you a RTTY, SSTV, Of fast-scan TV enthusiast? Share
your knowledge and enthusiasm with the rest of us by writing
an article about your favorite mode. We are planning several
special issues for later this year , so get cracking. Send your
submissions to: Editor, 73 Magazine, Pine Street, Peter.
borough NH 03458.

work when really needed. must
be in everyday use. Only in this
way can we encourage the ln.
vest ment in equipmen t and
techno logy wh ich is required
. . . an investment by amateurs.
not the government.

You know. if the worst should
happen. our country could well
be up the creek if we don't have
a co mprehensive system. I'm
talking about automatic polling
of stations in a net by the net
control, with all messages typed
in on a pocket-srzeo computer.
I'm talking about relaying via
repeaters , via satelli tes (ham
and commerci al). and via low
band links over any desired
distances.

One o t the last things we need
in an emergency Is to have to oe
pend on th e handful of hams
who are good sharp Morse code
operators. You know as well as I
th at at leasl90% 0 1the hams to
day are not capable of copying
code at a reasonable speed
under emergency cond it ions.
Who are we trying to fool?

So much for 97.1(a)... though
I will be writing more about our
responsibility to catch up with
techno logy for t raffic hand ling
and emergenc y nets. t ers look
at 97.1 (b) now ... which ha s to
do with the amateur conmbut
ing to the advancement o f the
sta te 01 the radio art. Well, we've
a good h.etorv c t that , if you look
back far enough. In recent times
we have little o f wh ich to be
proud. Admittedly a good part of
the responsibility lor thi s lies
with the FCC's restric tive reeu
lations and inflexibili ty. But that
isn't the who le story by any
means.

l et me ask this . .. where
does Mor se code lit in any pic
ture 01 the advancement 01 the
rad io art ? Other than harking
back to the beginnings of radio
communications ... before ra
diotelephone was invented . . .
code plays li ttle part in modern
communica tions . Ad vanc ing
technology has to do these days
with d ig ital techniques, w ith
sa telli tes , with m ic ro waves,
w ith tuqh -apeeo commumca
nons. and many other possible
new modes of communications.
Revering our roots is one thing,

You can win a cash prize and receive fame and lortune by
being a published author, all for telling us about your latest
heme-brew project. See the rules on page 6 01 the February,
1982, issue of 73 lor the rest of the story.

$$ HOME·BREW CONTEST $$

tance. right from the beginning,
of the traffic organizations to
the use of arrv has kept th is
part of our "service" about 30
ye ars behind techno log y. A
grou p o f us developed and were
using automated messece-nan
dling techniques in the late
194Os, only to find a fierce resis
tance from the national relay
o rg anization to any ch anges
from CWo

For emergen c y purposes,
where two mete rs is the op
timum band for local com,
munications. we need hand and
mobile phone rigs, not Morse
code. With all due respect, there
are t imes when it is advanta
geous to have a working system
wh ich even a CBer can step in
and use if needed . Trying to
st ick to code for such ccmmuru
cations is featherbedding .

If we are ever going to set up
any ser ious emergency traff ic
handli ng system in this coun
try .. . or the world (why think
small?)... it is going to have to
be up-te-cate. This means that
we are go ing to have to think in
terms of d ig ital electronics and
mic rocomputers , with automat 
ic message pickup and retaying
and wi th error-correcting codes
which will ensure 100% co py at
all times.

Indeed, if we start work ing on
th e elements of such a system
now, I believe that w ithin l ive
years amateur radio ca n have an
emergenc y com m un icat ions
sys tem of wh ich we can be
proud. Such a system, if it is to

Others make a career out o f it.
Wel l, we don't need a halt
million active message handlers
e ith er dur ing or betw een
em erg encies. We do need
enough traff ic-hand ling training
so that whatever amateurs hap
pen to be selected for an
emergency situat ion by chance
know what to do effic ient ly.

There is a tendency to think of
trall ic handli ng in terms 01 the
CW net s which pass around
endless st reams o f make-work
messages, racking up traruc
handling scores lo r listing in
QST. II we are go ing to be more
honest about this, we have to
admi t grudgingly that when the
chips are down, the emergency
comm unicat ions lor most sttua
tion s are handled on phone via
two meters and repeaters ...
something few amateurs have
had any real emergency ex peri 
ence with. One o f the result s of
this is a pathet ically slow traff ic
ttow, w ith high percentages 01
the t ime wasted in call sign ex
changes, the end less repealing
01words spelled out letter by let
ter, and the jamming c t tra nsmts
sions by operators unfamiliar
with emergency traffic handling .

If you stop to th ink about it ,
we are years beyond the time
wh en we should have estab
lished a nationwide automated
t raff ic net on mcn-soeec ASCII
which would route and pass
along messages wit hout any op
erat or being needed. The rests-

MORSE AND THE DEMISED
PLAIN LANGUAGE RULES

The FCC would probably have
been able to get amateurs 10
b uy th e p ro ff e red p lain
language rewrit e o f the ham
regulalions but for one major
miscalculation. Sure, there were
some aspects of the rewrite
wh ich were in need o f repairs.
but the one disastrous flaw was
so enormous in the eyes of
amateurs thai it san k the whole
project. This was the deletion o f
97.1 , the Basis and Purpose of
amateur radio.

All amateurs, whether wa lk
ing around w ith an HT on the h ip
monitoring the local repeater o r
adding to the mess o n 20 meters
w ith fru itl ess call s in th e
pileups, are proud of the fun
damental reasons for the ex
istence of our hobby ... or ser
vice, as the government likes to
call it. When the FCC tampered
with those mag ic words, they
brought us out of our corner
fighting .

Well, let 's take a look at the
words ... and the concepts fn
volved. let's th ink about them in
terms of our own personal con
tr ibut ion to amateur radio and
see how we measure up. l et's
also mull over the pl ace of
Morse code in this realm.

97.1(a) bids us to provide a
noncom merc ial com m untce 
tions service, particularly w ith
respect to emergencies. Fine.
Some of us do th at on occasion.
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TR-2500
BIG performance, small size, smaller price!
The TR-2500 is a compact 2
meter FM handheld transceiver
featuring an LCD readout, 10
channel memory, lith ium battery
memory back-up, memory scan,
programmable automatic band 
scan, Hil l a power switch and
built-in sub-lone encoder.
TR-2500 FEATURES:
• Extremely compact size and

light weight 66 (2-5/8) W x
168 (6-5/8) H x 40 (1-5/8) D,
mm (inches), 540 g. (1 .2 Ibs)
with Ni-Cd pa ck.

• LCD dig ital frequency readout.
with memory channel and
func tion indication.

• Ten channel m emory. includes
"MO " memory for non-standard
split frequencies.

• lithium battery memory back
UP. built-in, (estimated 5 year
life) saves memory when
enco pack discharged.

• Memory scan, slops on busy
channels, skips channels in
which no data is stored.

• UP/DOWN manual scan in
5 KHz steps.

• Repeater reverse operation.

CONVENIENT TOP CONTROLS

• 2.5 W or 300 mW RF ou tpu t
(HIILOW po wer sw itch.)

• Prog rammable automatic band
scan allows upper and lower
frequ ency lim its and scan
steps of 5 KHz and larger
(5 ,10, 15,20,30 KHz ... etc)
to be programmed.

• Bui lt -in tuneable (with variabl e
resistor) sub- tone encoder.

• Buill-in 16 key autooatcn
encoder.

• Slide-lock battery pack.
• Keyboard frequency selection

ac ross lull range.
• Extended frequency coverage:

143.900 to 148.995 MHz in
5 KHz steps.

• Optional power source, MS-1
mobile or ST-2 AC chargerl

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

po wer supply allows ope ration
while charging. (Automatic
croo-m connections.)

• High impact plastic case.
• Battery status indicator.
• Two lock switches for

keyboard and transmit.

STANDARD ACCESSORIES:
• FleXible ruboenzeo antenna

with BNC connecto r.
. 400 mAH heavy-duty Ni·Cd

battery pack.
• AC charger.

OPTIONAL ACCESSORIES:
• ST-2 Base station power

suppl y and qu ick Charger
(approx. 1 hr.).

• MS·, 13.8 VDC mobile stand/
charger/power supply.

• TU·' Programmable "DIP
sw itch" (CTCSS) encoder.

• SMC·25 Speaker microphone.
• LH-2 Deluxe top gram

cowhide leather case.
• PB-25 Extra Ni-Cd battery

pa ck, 400 mAH, heavy-duty.
• BT-1 Battery case for AA

m anganese or alkaline cells
(not Ni-Cd ).

• VB·2530 RF power amplifier.
• BH·2 Belt hook.
• WS·' W rist strap.
• EP-l Earphone.
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but making a fetish of it is
something else.

If we are going to live up to
97.1(bj, it is about time thai we
shelved the code concept and
encouraged amateurs to start
bui lding, experimenting , and pi.
oneering new ideas. I! is time we
got behind the magazines pusn
ing this concept. I! is t ime we
got these ideas into our clubs
and discussed them.

I would love to print technica l
breakthrough art icles as I d id in
past years . I still remember the
Bill Ashby article on the Flying
Nose lock ... the Costas artt
ctes on double sideband, years
ahead of his time only because
amateurs fa iled to take the bait
and run with it .. . the paramet 
ric amplif ier by Sam Harris, an

Invention which changed the
long·range rada r pic ture world·
wide.

97.1 (C) Is a " rule" which is
d irected at the Commission, not
at amateurs. Pi ty, for this is one
01 the most broken ru les in our
regulations. This one asks the
FCC to encourage and improve
the amateur service through
rules which provide lor the ad
vancing o f skills in both com
munications and the technical
phases of the art. We 've never
had it so bad. II we had had any
rea l nallonal organization , it
would have taken the FCC to
court and sued in the name of
the United States lor several
bill ion dollars .. . which Is what
has been lost due to the restnc
uve way the Commiss ion has

handled the ama teur service
... and totally ignored this rule.

Indeed, our country has lost
many billions just as a result of
the inept handling of the " incen
tive licensing " proposals 01
1963. How much business has
our country lost to Japan in
television, radio, and other elec
tronics equipment in the last
few years? We are about one
mill ion engineers and techn i
c ians beh ind, today, as a result
of that proposal-as I've beeled
before.

let's move on to 97.1(d) in our
search lor some ray of hope for
a need for code. This one has to
do with our prov iding a reservoir
o f trained operators, tecr mt-

Continued on page 118

by Bandel Linn K4PP
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AND HAMS•••

"tiealll Compan~a...., v..'lec"noIog~ Electronoes Co<po<al,on
ar. * 1>OII~·owned lubS>d,a"••oll.M" RadIO Co'PO'al'on.
ThfI tieal"",l Ele<:1ronoe C.~h'"S .I.e operaled b~ ver~ecll"OlOg~

ElectfO<'lC. CorPO'al'on

See the complete Amateur Radio line in
our latest catalog or visit your nearby
Heathkit Electron ic Center "
Where Heathkit product s are displayed, sold and
serviced. See your telephone directory while pages
lor Ihe store near you.

Who builds the best Amateur Radio gear
around? You do! Thousands of Hams attest to
the reliable performance , specifications and long
term dependability 01Heathkit Amateur equip
ment. Not to mention the thrill of airing a rig that
you've buill with your own hands ,The more than
200 Hams at Heath invi te you to join the fun,

For o ver three decades, our unique "We won't
let you fai f"philosophy has created a strong part
nership between Hams and Heath , the world 's
leading electronic kit manutacturer. Heath is com
milled to designing equipment and accessories
of the highest quality that will withstand the test
01perlormance - OSO after OSO.

Amateur Radio Is an ex cit ing , worthwhile hobby.
Starting and pursuing it with Heathkit equipment
is the best way to go.Our complete line can pro
vide everything you need, from a basic Code
Practice Oscillator and sell-study l icense Courses
all the way to a sccmsncerec stanon 0 1operation
with remot e ceceonuv. Paceseller Amateur Rad io
entnusrasts are even uSing Heath/Zenith com
puters to design antennas,plOt beam headings,
track OSCAR and transmit RTTY. Heath and
Hams. once again, are "perfect partners" in a
new adventure,

FREE CATALOG: Send 10' your free copy of the tarest.ccjcrful 104-page HeaThk,t Catalog by Wfltlng Heath Company. Dept. 011-874.
Benton Harbor, MI 49022. In Canada contact Heat h Co..1480 Dundas Stree t E.. Mississauga. ONT L4X 2R7.



R7A Receiver
• CONTINUOUS NO COMPROMISE 0 to 30 MHz
frequency coverage.

• Full passband tuning (PBn.
New! NB7A Noise Blanker supplied as standard .

• State-of-the-Art features of the TA7A. plus added
flexlblhty with a low norse 10 dB rf amplifier.

New! Standard ultimate selectivity choices include the
supplied 2.3 kHz sse and 500 Hz cw crystal f il ters. and
9 kHz a-m selectivity. capability for t hree accessory
crystal filters plus the two supplied. includ ing 300 Hz,
1.a kHz. 4 kHz, and 6 kHz. The 4 kHz filter. when used
with t he R7A's Synchro-Phase a-m detector. provides
a-m reception with greater f requency response within a
narrower bandwidth than convent ional a-m detection.
and sideband selection to minimize interference potential.

• Front panel pushbutton control of IT preamp. a-m / ssb
detector, speaker ON /OFF switch, i-f notch filter.
reference-derived calibrator signal. three agc release
times tptus AGC OFF), integral 1SO MHz frequency
counter / digital readout for external use. and Receiver
Incremental Tuning (RIl).

e and
offer perfonnance and versatility

for those who demand the ultimate!

TR7A Transceiver
• CONTINUOUS FREQUENCY COVERAGE - 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides 0 to 1.5 MHz
receive pIus transmit coverage of 1.8 to 30 MHz. for future
Amateur bands. MARS. Embassy. Government or Commercial
frequencies (proper authorization required).
• Full Passband Tuning (PSn enhances use of high rejection
8-pole crystal fitters.
Newl Both 2.3 kHz ssb and SOD Hz cw crystal filters. and 9
kHz a-m selectiVity are standard. plus provisions for two
additional filters. These 8-pole crystal filt ers in conjunction
with careful mechanical! electrical design result in realizable
ultimate rejection In excess of 100 dB.
Newl The very effective NB7 Noise Blanker is now standard.
Newl Built in light ning protection avoids damage to solid-state
components from lightning induced transients.

New! Mic audio available on rear panel to facilitate phone patch
connection.

• State-of·the-art design combining solid-state PA.
up-conversion, high-level double balanced 1st mixer and
frequency synthesis provided a no tune-up, broadband, high
dynamic range transceiver.

The
• FREQUENCY FLEXIBILITY. The TR7A/R7A combination
offers the operator. particularly the DX'er or Contester, fre
quency control agility not available in any other system. The
"Twins" offer the only system capable of no-compromise
DSR (Duai Simultaneous Receive). Most transceivers allow
some external receiver control. but the "Twins" provide
instant transfer of transmit frequency control to the R7A
VFO. The operator can listen to either or both receiver's
audio. and instantly determine his transmitting frequency by

$ystem
appropriate use of the TR7A's RCT control (Receiver
Controlled Transmit). OSR Is implemented by mixing the two
audio signals in the R7A
• ALTERNATE ANTENNA CAPABILITY. The R7A's Antenna
Power Splitter enhances the OSR feature by allowing the use
of an additional antenna (ALTERNATE) besides the MAIN
antenna connected to the TR7A (the transmitting antenna).
All possible splits between the two antennas and the two
system receivers are possibie.

Spec,tanons, availallihty and ptlcn SUbjeCt to Olan.ge 'IYItbOUt notice or .."""".

see your Drl ke dealer or write
for additional Informalton.

~9"'N SOON New RV75 Synthesized VFO
Compatible with TR5 and T·line XCYTSIRc,rs

• f~II'ncy SynthfSiUod fM crystal-controlled
stability · VRTO (Variabl. Rate Tuning OSCiHator ')
eoj usts tuning rate as function of tuning speed.
• R.solution to 10 Hl· Thrw programmable filled
frequencies tor MA RS. etc. • Spilt or rrenseerve
oper.tion w ith main transceiver PTa or RV7S

R. L. DRAKE COMPANY. 540 Richard Street. Miamisburg, Ohio 45342 • Phone (513) 866-2421 • telex 288-017 • Patent pending



• Patent pending

~~II"G SOON
RV75 Synthesized VFO
featuring the Drake "VRTO"

ff'*lu.!KY SyntMsiud f Of" aystal-cootrolled
5tatMIlty • VRTO (V~ri.1ble Rate Tuning OScll1i1tor')
adjusts Wntng rate as function of tUf"Ilng speed r-,

Rt'SOIutlon t o 10 Hz • 'rnree proqrilrnmabMI f iud
1~u.ndn for MARS. etc. • Split or Transc:.lv,
operiltlon wIth main transceiver PTa or RV75

ave average!

With the new TR5
versatility and value are spelled D-R-A-K-E ...

YNAMIC
RANGE

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TRS's
greater than a dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by t he use of a passive diode-ring double balanced
mixer. Drake was the first to bring this technology to the Amateur market with a
high-level mixer in the TR7.

ELiABLE
SERVICE

When you purchase a TRS. or any Drake product. you acquire a product of the latest
production techniques. which provide reliable performance.

Yet with a product as sophisticated as one of today's t ransceivers. after-sales
service is a must. Ask any Drake owner. Our Customer service Department has a
reputation second to none.

CCESSORIES
Drake is the only Amateur Radio manufacturer who offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. This w ide
selection allows any operator to assemble a station which meets his needs. and
assures compatible interfacing and styling instead of a desk full of equipment with
a vari ety of styling and poor operation as a system.

ILOWATT
AMPLIFIER

Everyone wants to be heard! The accessory L7S and its 3-SOOZ (1200 watts PEP
input) and a decent antenna will do the trick. This rugged self-contained amplifier /
power supply will put the TRS on an even footing w ith t he best of them.

NGINEERING
The TRS and all Drake Transceivers. are backed by the best in engineering. The TRS
is t he result of an extensive engi neering effort. combining proven past techniques
and Ideas w ith new state of the art concepts.

As a result. t he TRS will not be superceded by a new model every six months. It
represents a true radio communications value that will provide many years of
operating enjoyment .

see your Drake dealer
or write for""''';00.' mtcrmanon. R. L. DRAKE COMPANY

Features. availability al'ld prlces sutljeCt to change witllOut oot>Ce or obltgatl()l\.



The Porta-Peater
the Instant Communicator

- quick and easy does it

Photo A. Field Porta-Peater hookup with FT-227 and Tempo VHF-T. This Porta-Pearer is housed in
a minibox on a 19" rack panel (original prototype)
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Emergency situat ions al
w ays seem to happen

where there is limi ted re
peate r cove rage ava ilable
o r l imited HT range, or
when no one's HT has a
cryst al fr eq uen cy whic h
mat ches a nyo ne e lse 's
(sound fam iliar?). The Porta 
Peater! so lves these prob
lems and provides capabili
ty and ve rsa til ity beyond
any commercially-avai l
able repeate r package 
and for a lot less money.

The system is an audio
d riven command and co n
trol modu le which takes
any two rigs and converts
them into a QRP, frequen
cy-ag ile, VOX-driven re
peater with CW IDer, hang,
and cycle timers. All this
with absolutely NO modifi
cat ions to any of the radios.
All connections are made
via the available aud io in
put and output jacks on the
radios. You can run any
mode, any band , c ro ss
band, etc. Do whatever
your heart desi res! You are
limited only by your imagi
nation and the FCC for
Porta- Pester app lications .

... ..

Clark Fishman WA 2UNN
Lilke Tranquility
Andover NJ 07821

--
(

Ed Woz nicki AClA
lake Tranquility
Andover NI 07821

-

Mik~ Strange WA2BHB
PO 80 _ 58
Pine H ill N j 08021



Fig. 1. System la yout shows how simply a portable system
can be constructed.

,

is composed of six basic
fun ct io ns: a lo c a l m ike
amp. VOX ampli fie r, VOX
trigger. rese t timer, 10 timer.
and a selectable fou r-mes
sage PROM CW IDel. All
ci rcuit symbols are on Figs,
2 and 3. Audio from a re
ceiver source is fed into an
inpu t t ra ns fo rme r (T1 l,
wh ich provides a voltage
transformation of 5-t0-1 to
dr ive the LM 3900 amp (sec
tion U1A), and the audio in
pu t of the transm itt er. The
lM3900 is a quad Norton
cu rrent-mode amplif ie r .
U1A and Ul B fo rm the VOX
svstern. The VOX a lso can
be triggered by clos ing the
local PTT contact. which
removes U1A pin 3 cunent
bias and turns the VOX on.
R2 and C1 form the hang
timer components for VOX
hold-in.

LOCAL. II ,K[.-•

Circuit Description

The Porta-Peater ci rcuit

emergen cy usage of the
Por ta-Peater is based on the
fa ct that you don't know in
ad vance what bands on
which you may be sett ing
up a repeater(6, 2, 1-1 /4, 3/4,
etc.I a ca rload of duplexers
in one's back seat ge ne ra lly
is not appreciated by the
fami ly, Also. it ain't cheap!

The Porta-Peater wou ld
be ext remely effective in
hoo king up a VHF li nk into
a low-ba nd rig command
center via a repeater, with
easy crossband communi
ca tions. Since the system is
VOX driven. you could cre
ate mult iple-rig and repeat
e r systems in any configura
t ion needed . Just keep a
supply of audio jumper ca
bles handy.

Photo B. Inside view o f first un it from Photo A. CW lDer
takes up most o f box . Control system ;'0 in front.

Theory of Operation

The basic concept be
hind the Porta-Peater was
the creation of a repeater
by tak ing any two readily
available amateu r radios.
One rig acts st rictly as a
rece ive r and the othe r as a
t rans mi tte r. Fig. 1 is a
sc he ma tic representa tion.
One rig (any band/mode) re
ce ives an incoming signa l; it
is taken off the external
speaker jack and fed into
the Porta-Peater. Here it is
ampli fied . and the aud io is
used to trigge r the other
rig's t ransm itter (a ny band!
model line via t he Porta 
Peater VOX. Incom ing au
dio also sta rts the time-out
timer. A se para te interna l
timer contro ls the CW IOe r
cycle . Porta-Pester is an in
terface link between t he
audio output jack of one rig
and the microphone jack of
the other rig.

If you use two 2-meter
rigs. a duplexer is not neces
sa ry since separate TX and
RX antennas work quite
well with about 40 or so
feet between them at QRP
levels. The quality of the
part icular rigs in use (front
end specs) determines indi
vidual antenn a-spacing re
quirements. Al so. since the

a repeater o n t he a ir as fast
as yo u could hook up two
audio cab les and two an
tennas.

Porte-Pea ter I wa s a
hand-wired, non-reproduc
ible model with diode ma
trix IDer. Def inite ly not t he
stuff a rticles a re made of . It
wa s ugly, but it did work
and work well. Porte-Peater
II had a nice PC B layout
with a new PROM CW IOer.
It looked good. worked
lousy. Six months (pa rt
tim e . with s p u r ts of
midnight-oil genius) were
spent c rea ting Porta-Peater
III which looks good. works
well, and is capable of be
ing reproduced by other
hams. Photos C and 0 show
a boxed unit. and Photo E
shows a rack-mount ver
sro n.

A complete Porta-Pea te r
should run you less than
$100 for a ll new parts in
cludi ng an enclosu re (but
no printed ci rcuit board).

Photo A shows a Porta
Peater field repeater in ac
tio n. Notice the simple in
sta lla tion. This one is set up
on two meters.

Birth of Porta-Peater

The idea for Porta-Pester
came from AC2A's desire to
be able to erect an instant
repeater at hamfests o n a
frequency fitt ing most of
the HTs in use that da y.
Si nce one could never be
sure who wou ld be along o n
the day of a hamfest . there
was no way of knowing
whose rigs would be avail
abl e to build into a tempo
ra ry repea te r. This meant
no modificat ions could be
made to anybody's un it. Al
so. we were too cheap to
want to invest $600 in a
fixed-frequency re pea ter
fo r what basic a lly was jus t
playing around .

Photo B shows the first
Po rta-Pea ter. It was a sim
ple co ntro l syste m with
IDer capability bu t limited
ti mer abi lity , It wa s se t up
at a local Phil adelph ia ham
fest us ing a Tempo VHF
One-Plus. a Yaesu FT-227R,
and two separate l arsen 5/8
wavelength antennas about
fifty feet apart (one on the
ground, the other about 10
fee t up) . Both rigs were se t
to low-powe r output. Fan
tast ic! Everybody liked it
and used it. We switc hed
frequencies . sp lits . You
cou ld do whatever you
wanted . with limitations
depending on what rigs you
used. not the repeater con
trol

Passersby suggested us
ing spl it band/mode. etc.,
and its a pplica tion to emer
gency usage. This thing was
really more than just a toy.
It had the mak ings of being
the basis for an instant emer
gency repeater system. with
super possibilities. With the
Porta-Peater. you co uld put

73 Magazine • March.1982 13
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Fig. 2. Schematic of command and contro/logic for the Pons-Pester.

U1 A outpu t is normall y
low, wh ich defeats the 555
t im er, U2. The presence of
an aud io signal at U1A pin 2
shifts pin 4 to vee and en
ab les the t imer. U1 B inverts
the audio signal and pro-

vides a neg ati v e pul se
through C3 and tr iggers U2
on, wh ich is the 1-minute
(adjustable via R9 and C7)
time-out timer. and drives
PTT relay RY1 on. Time-out
timer U2 resets every time

the VOX reset line goes low .
02 serves to isola te U2
from spikes due to RY1
ope rat ion.

Q1 is a relay d river driven
by the CW 10 source. The
emitter follower is held rea-

sonably high between 10
pulses by R23 and C15. The
5-mi nute 10 timer (adjust
able via R24 and C17) is
keyed by the VOX but is not
reset by the VOX. When the
5-minute timer runs out, if

Photo C. Front view of the third version unit with fou r se
lec table IDs.
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Photo D. Ins ide view of the same unit shown 10 Photo C.
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Fig. 3. Schematic of CW lDer. Any lDer can be used with the basic system shown in Fig, 2.

••
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sure is a matter of personal
choice. The only require
ment is that it be rea son
ably rf t ight . The last thing
you need is rf floating
a round inside an a udio-fre
quen cy-control system

Cable Assembly

Two interface ca bles a re
required to use the system
O ne is a shie lded audio line
and the o t he r is a four-con
duc tor m icrophone push
to-talk line . Since norma lly
you will use the Porta-Peat
e r physicall y close to the
two rigs fo rming the re peat
er pa ir, a sho rt conve nie nt
lengt h is a ll that is needed.
Two-foo t le ngths a re a good
sta rt ing po int .

Most ne.... e r transceivers
use subminiatu re jacks fo r
external speake rs. The jack

No clock
No count
No da ta
No audio
No tr igger

Possible Cause Fix
1. leaky tanta lum 1. C7
2. leaky tantalum 2. e17
3. lM3900- low gain 3. l M3900, or

at Vee remove pro tect ive in-
put diode to raise
vee by 0.8 V
aa. 4011
4b. 4020
4c. 825126
4d, 4011
4e. 2N2222,
MP56516
5. LM309K5. Poor voltage

Regulation

4.
4b.
40 .
4d.
40 .

Symptom
1. Erratic time out
2. Errat ic 10 timer
3. Erratic VOX or

distorted aud io

4. No 10

5. Errat ic ID

conta ins a ll of the com
mand , cont rol , and 10 func
tions. All signa l 1/0 , ground,
a nd pow e r buses a re
brought out to a standa rd
O.156--inch, 22-pin edge ca rd
connector. The d aughter
board in terfaces to t he
mother boa rd via the con
nector, or you ca n hand
w ir e t he t wo bo a rd s
together.

The dau ghter board has
the TX LED, a ud io input
jack , PTT output jack, loca l
mike jack, Hi-rnessage-se
lect switc h, a nd I Detest
switch mounted on it. This
approac h makes for a de
sign that can be put in vari
ous e nclosures easily with
out rewiring. Pho to F shows
how jumpe r wires were used
instead of a daughter boa rd.

The selection of enclo-
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you can buil d the system
without any IDer at a ll a nd
use voice 10.

The ci rcuit as designed
uses an iso la ted single-pole
re la y for switching. De pend
ing on you r radio, you ma y
have to use an SPOT relay
fo r electronics-switched ra
d ios to move 12 volts from
the RX to TX e nabl e lines.
For rela y-switched rigs,
simp ly use the SPST to com
plete the relay c ircu it in
you r radi o,

Construct ion

The latest ve rsi on of the
Porta-Peater is mounted o n
two printed circuit boards,
a mother and a daughter
boa rd. The mother boa rd is
shown in Photo F. Mo st of
our units used a ha nd-wired
panel instead of a daughter
board. The mothe r board

• 0< ,
,, • • ., 0

" 0
-.

the Porta-Peater is no t in
use, U1C inver ts the fa lli ng
pin 3 pulse and prov ides a
positive trigger output to
turn on the CW IDer, which
in turn d rives Q1 on and
turns on the transmitter fo r
the final 10 as required by
the FCC.

The CW IDer is based on
a n 825126 PROM, which is
a 4-by-256 device. In the
PROM, 1 bit is a dit a nd
spac e, 3 bi ts a dash a nd let
ter space, a nd 7 bi ts a wo rd
space . Th e message is
played back from memory
by being seq ue nt ia ll y ad
dressed by the 4020 binary
counter dri ven by one hal f
of the 4011 in a n osc illator
mode. The par ticular 256--bit
message grouping is select
ed by switching pins 12, 11,
10, o r 9 of the 825126, The
output is co mbined wit h
the cloc k signal in the re
maining NAND of 4011 and
available as a tone at the
10k pot. The output is ad
justed to provide d rive as
needed .

Burning the messages in
to the PROM is not part ic u
larly easy unless you a re
equipped to do it properly.
If you don' t have a PROM
programmer, it is best to
bu y a chip a nd have th e
suppl ier burn the memory.
Any IDer will work with the
Porte-Peeter (i.e., d iode ma
trix, or other PROM/ROM
types) as long as a n audio
output signa l a nd a n exter
nal trigger inpu t line a re
available . The o riginal
model used a VHF Engi
neering kit. Alternat ively,

Photo E. Reck-meum version of the Pons-Peetec
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Fig. 4. A troubleshooting chart o f symptoms, causes. and
possib le fixes.



Dual VFOs Give You 1\vo Radios for the Price of One!
Competitively priced, quality
American design and construction
by Cubic ... a leader for 3 dec
ades in defense and commercial
electronics

Features:
All band coverage induding WWV
and the new WARe bands

DUAL VFO's eacnprovide com
plete band coverage. (You are not
limited 10 a single memorized fre
quency)

235 watts input. SSB and CW on
all frequencies

Utilizes an 8 pole filter which is
continuously variable for either
high pass or low pass.

cw Crystal Filter (optional),
400Hz 6-pole

Unique Visual Display of
Passband

External Receive Antenna Jack
allows separate transmit and
receive antennas

Tunable Notch Fitter when com
bined With passband tuning.
provides the uttimate in removing
interference

Selectable hard/soft keying
makes the difference in pile up

Continuously Variable AGe lets
you hear the weak signal which
would nonnally be masked by
strong adjacent channel inter
ference

Logrithmic Speech Processor

AF, AF and IF Gain Controls to
provide an infinite seecton of
receiver dynamics

4 Function Meter reads "S" units
in receive, and selects forward

power (calibrated in watts PEP),
reflected power, or ALC level in
transmit

Military Quality PC Boards of dou
ble sided. plated through glass
epoxy material

Modular ConstructiOn with PC
boards and assemblies intercon
nected by plug-in strip line and
coaxial connectors. Chassis and
cabinet are 01 rugged steel oon
struction

Call or write lor a Free Brochure

Complete System 103

IF Passband Tuning not to be con- Full or Semi CW Break-In
fused with ineffective " IF shift "
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test. and you are f in ished , If
th ings do n' t seem al l peach
es and cream, perfo rm t rou
bleshooting procedures.

Troubleshooting

If you r unit does not
function, use the fail/cure
list in Fig. 4 and you sho uld
be able to home in o n the
prob lem in a few minutes.
(This list assumes that you
have previously looked for.
broken co nnec t io ns and
bad so lder jo ints and taken
corrective action.I Before
tak ing apart your unit, be
sure you have chec ked and
tried the full range of ad
justments on all the pots for
gain, o utput . and osci lla
tion on the Porta-Peater.

l U st ..
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GllOU"O

" AO'O
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.)

Fig. 5. La yout (a) shows a t ypical 2m hookup, and(b)a 3-band input command center. All in
puts show up on 146.94 o ut. Mode has no effect on the system (i.e., CW, SSB, FM).

Photo F. Populared printed c ircuit board with externall y
mounted lDer on right side. Fina l version was all on one
board.
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on the audio input o f the
Pona-Peater is also sub
miniature. Therefore. make
up or buy a shielded jum per
with subm in iature connec
to rs at both ends. In order
to cover more possibilities,
you m ight want to purchase
several connector convert
ers to change the subm inia
tures to Pl-SS or whatever
you have. Remember, the
cab le must be shielded ,

The Porte-Pester uses a

standard -t-p !n. screw-o n
microphone plug. Again ,
most new rigs use th is type.
al so. It is important that
you m ake up th is cable with
the proper pin assignm ents.
If you know in advance
with which rigs you m ost
l ikely will be using the
Porta-Peater. you can m ake
up a couple of dedicated
jumpers. Al ternat ively, a
small minibox can be made
wi th a te rmi na l block inside

and the proper jumper as
signments made for the rig
to be used. Fig , 6 shows a
possible design. This ap
proach permits fast and
easy field changes, Again,
use only sh ie lded cable.

Circuit Assembly

Figs, 2 and 3 show the en
tire ci rc u i t for Porta-Pes ter
III. PCB con st ruction is
recommended bu t not re
quired . (A commerc ial ly
m anuf actured PC B is ava il
ab le for purchase; w rite
WA2BH B or AC2A fo r infer
mation.) Any type of perf
board assembly is f ine. l ay
out is not crit ic al except for
isolating the inpu ts and out
p uts of the high-ga in
l M 3900. Parts subst itu t ions
can be made except for the
low-leakage tantalum ca
pa citors. These must be
used where specified be
cause otherwise the circuit
performan ce will be de
graded or it will not work at
all.

Alignment and Adjustment

The ad ju stments of the
audio gains o n the Porta
Peater are set to the partic
ular rigs it is connec ted to .
Sim ply hook up two rigs as
per the schemat ic in Figs. 1,
2. and 3. Apply power and
ad ju st for best aud io . Select
your 10 m essage. push to

Field Hookup

In a field installation. all
that is needed is two r igs
and a 12-volt so urce to set
up a Po rta-Pester repeater.
Remember, you can config
ure any setup you wi sh by
proper interco nnect io n of
the aud io output and mi
crophone PTT lines to the
rigs in use. The Po rte-Peeter
gives you the capabi lity to
set up a reasonably soph is
t ic ated com muni ca tion s
network based sim ply on
w hateve r random co llec
t ion of amateur rigs hap
pens to be availab le in any
emergency situation. Fig, 5
shows some configu ration
possibilit ies,

Fo r a typica l 2-meter
QR P repeater setup, fol low
these instructions:

1) Select the rig to ac t as
a receiver.

2) Set the desired input
frequency on this unit.

3) Run a jum per f rom the
external-speaker jack of the
receiver rig to the audio-in
put jack of the Porta-Peat

e"
4) Connect the PTT-mi

cropho ne-o u t put jack of
the Porta-Pester to the mi
crophone-input jack of the
rig selected as the tran smit
ter. Make sure all ground
audio and switching lines
are wired correc t ly; other
w ise the system w ill not
work o r could d amage the



Fig. 6. A iumper box will so lve the prob lem of a fistful of
audio cables. Use shielded box and cables only.
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Follow-Up

I w ill glad ly answer any
q uest ions on the Porta
Peater. but you must in
clude an SASE if you expect
a response. Please rem em
ber, I'm a ham, not an elec 
t ro n ics eng ineer, so the
quality o f answers must be
gauged accord ingl y . 73s,
and I hope you have as
much fun with your Po rta
Peater as we have had with
ours.•

repeater that w as no less
f req uency agil e!

Well, the Pocket Porta
Peater is in development. It
uses a lower current dra in
lOer, advanced rc vo x sys
te m, is smal ler in size, bu t i t
does cost more (unfo rtu
nately, som e sm aller parts
cos t more than the ir bigger
brethren). However, if you
do n't need to carry a re
peater in your pocket, the
present versio n represents
the best bet.

madly squea ling, w alk the
ground-level antenna away
until the sq uealing stops.

In severe space-l imita
tion situat ions, w e some
t imes put an attenuator in
the receiver t ransm ission
l ine and el im inate desensit i
zation by lessening receiver
sensit ivity. It is very easy to
get rad io coverage of a
hamfest (i.e.. severa l acres)
when a 10- to 2o-d B pad is
ahead of the receiver.

O pera ting Notes

One of the th ings dis
covered in using the Porta
Peater with various 2m rigs
was how really poor many
amateur and commercia l
transceivers are in terms of
the ir rf tigh tness. Several in
stances occurred where we
thought the Porte-Pes ter
was not perfo rm ing right
and w as caus ing problem s
but found out that it w as a
manufactured rig which
wa s at faul t. M ic rophones
with unshielded cables, no
12-volt lead rf bypassing,
and plastic cabinets o r face
plates all co nt ributed to
problem s. In a high-density
rf envi ronment (l ike the
Dayton Hamvention), a rig
which is not tru ly rf t igh t
will gi ve a lousy perfor
mance.

Therefo re, if the Porta
Peater exhibits problems
which could be cont ri buted
to rf leakage, check the r igs
you are using first . A t ight
enclosure, with shie lded
and bypassed leads, wi ll
make a wo rld of di fference.

Pocket Porta-Peater!

Th e d ev el opmen t and
co nst ruct ion of thi s unit
w as real ly a challenge for
us. Genera l ly, it w as fun
(al tho ugh WA2BH B seem s
to have less hair now than
at t he beginning of this proj
ectl ). How ever, since the
Porta -Peater w as designed,
Ieom has, o f course, com e
out with its new IC-2A syn
thesized HT. So. if w e had a
m in iaturi zed Porta-Peater
and two IC-2As, we- l iteral ly
co uld have a pocket-sized

In our f ie ld tri al s, it did
not Seem to m atter w hich
ante nna w as used for re
ceiv ing o r transmitting You
probably w ill w an t to t ry
the different combinations
for yourself in case there is
some increm ental im prove
ment fo r a pa rticular loca
t ion. Under any ci rcum
stances, the two antennas
should be sepa rated as far
as possible or unt il desensi
ti zati on ceases. I often
bring up the Pcrta-Peater
before lay ing ou t the anten
nas, then, while the rig is

Antenna Setup Hints

If you want f req uency
agil it y and you are not us
ing a duplexer, all o f you r
iso latio n comes from anten
na separati on. O ur standard
set u p USeS two 50-fo ot
lengths of RG-8 coax and a
pair of 10-foot poles. O ne
pole is alum inum, the o ther
is bamboo. The two po les
are lashed together, w ith
the bamboo on top. A ver
tica l dipole is made from
the RG-B by turning down
the bra id 19 in ches leaving
the insu lated cente r con
ducto r as is. This form s a
bazooka d ipole for one an
tenna; t he l arsen 5/B wave
length is used for the other.
A 1/4 wavelength can be
used, but in either case,
ground-level mounting is
em ployed .

units. Set up the t ransm itter
frequency.

5) Apply +12 volts to all
units.

6) Set the receiver squelc h
to the desired trigger level .

7) Ad ju st the receiver vo l
ume cont rol (w hen receiv
ing a signal) to a level whi ch
doesn't overd rive t he Porta
Peater and distort the trans
m itter signal (a qu ick o n
the-ai r check is best ; mon
itor with an HT).

8) Turn the vo lum e on the
t ransmitter r ig to low o r off
(volume, not power).

9) l ocate antennas for
m in imum interference and
overload (See Antenna Set
up Hmts.)
10) O perate and en joy !
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I. Va nder Ryd VE3(YC
38 Audubon 51. S.
Hamilron. On tario
Cafldda L81 117

Amateur Television's Stripper
- a home-brew star

(Ed. Note: For further information about th is article, readers should consult the "Corrections" section of this issue.)

Photo A. The completed A TV converter.
20 73 Magazme • March, 1982

O f the many different
ways in which radio

amateurs participate in our
wonderfu l hobby, amateu r
television is probably one
of the least unde rstood by
the general ham popula
tion and virtua lly unheard
of by the general public. I
am not referring to slow-

sca n TV, but t o o ld 
fashioned, regular fa st-scan
television.

Since I was actively in
volved in TV broadcasting
about twenty years ago, in
the days of black and white,
I knew of the limitations in
volved . We used to pump
out 16 kW of vi sual rf and

about 10 kW au ral and
were happy to be informed
that some viewers 40 miles
away could st il l actual ly
see us, which was not
always the case. You can
see t hat I was always very
skept ical of the concept of
amateur television. Wh at
was the point of proving

that we could squirt a live
pictu re a few blocks away?
Big dea l, righH

Now I am here to tell you
that I. and anyone thinking
along the same li nes, could
not be farther from the
truth. About five years ago,
o ne of our lo c al c lu b
members found out that I
was trying to build my own
TV camera and talked me
into experimenting with
some simple ATV equip
me nt. Aft er putt er in g
a round fo r a few week s and
o pt imi zi ng a b-ele ment
vagi, commercial TV con
ve rte r, a nd a y, -Wa tt,
S l b-tvp e fr e e -r unn ing
mod ulated osci lla tor, we
actually managed to work
over a path of th irteen
miles . We we re so e n
thusiastic that we wrote ar
t ic les to se ve ra l clu b
bu lletin ed itors to ma rk this
great local breakthrough.
There was no turn ing back
now. I proceeded to push
ATV from then o n b y
demonstratin g a t ha m '
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Fig. 3. RG-174 coax oreoere
tion and installa tion.

Toronto, Ontario, reduced
his power to SO mW into a
set of four 27-element yagis
and his pictu re fra me
would sti ll lock in at my TV
set . The picture q uali ty was
P'h (PS being absolute ly
snow free) and we were so
73 Magazine • March, 1982 21
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Fig. 2. Double-balanced mixer hookup details.

Last yea r, I worked W9ZIH
in Chicago H. which is 420
miles away from m e. I a lso
have seen K9K lM and
N9AB who are up to 440
miles away from me. (See
December, 1979, 73 Maga
zine letters, p. 226, or No
vem ber, 1979, AS Magazine
for more details .)

With my present setup, I
can work stat io ns wi thi n a
SO-mi le rad iu s q uite com
fortabl y. t put out 50 W atts
o f rf on 439.25 M Hz, wi th
sound on the v ideo ca rrier,
into a co m pac t skeleton
slo t antenna. (See March,
1969, CQ Magazine for
more detail s.) I usually can
see a to-wan stat io n quite
well, providing he uses a
good antenna system and is
not located at the bottom
of a pit.

In an attempt to see how
low we could go, VE3QF in

the la nd- li ne (or on 2
meters) and te lls you that
the band (70 cm ) is wide
open becau se the UHF TV
stat ions are co m ing in like
gangbusters. You w ill then
drop whatever you are do
ing and get o n the air right
away, only to find out that
all hell has broken loose on
ATV -everybody and his
brother seem to be coming
in on a night l ik e that.

You f ind yourself looking
at a lot of co-c hannel in
terference, somet imes three
stat ions at o nce. You turn
your beam l ike crazy trying
to separate them, whi le ev
erybody is asking you via 2
m eters to sw itch your tran s
mitter on as well. You go
bananas trying to videotape
and play back, make pic
tures with yo ur Polaroid .
and keep track with your
log sheets while sim ulta
neously panning cameras,
showing logos, etc. These
open ings occur more f re
quently than one m ight ex
pect, depending a lot on
your geographical locat ion.

Around the G reat lakes
region, w e have a lot of
therma l inversions. During
the warmer weather from
earl y spr ing to late fall , I
can w ork W 3POS in Erie PA
at least a few times a week,
and we are as miles apart.

clubs, hamfests, shopping
malls. e tc.. and lecturi ng
o thers on the pros and cons
of ATY.

I have learned a great
deal since that early begin
ning and, so, would like to
pass o n some helpful infor
mation to other hams who
m ight want to follow in my
foo tsteps.

First of al l, ATV is not for
everybody . I have seen
many people come and go
over t he years. If you are
not real ly that much in
terested in the workings of
radio. from a scienti f ic
point o f v iew, then forget it.
Even if you buy all your
equipment ready-made and
get involved w ith your loca l
A TV gang, y ou would soon
lose interest because all
they ever talk about and
show you are A TV parts, ci r
cu its, theory, etc., unt il it
comes out of your ears.

There a re times when no
one will be on , and th at ' s
usually when yo u w ant to
demonstrate to your friend s
that you own channel 13 'h
and can do the same as
your local stati on, o nly bet
ter. Other times, you may
want to tune up your new
preamp and f ind no one on;
it ca n be frustrating. But
there are time s whe n
another ATVer ca ll s you on



respond with your TV set's
video i-f frequency, which
means you have to modify .
Besides that, you do not
take advantage of your TV
UHF tuner' s gain and se lec
tivity. You also could bui ld
an ATV co nverter from
various kits that are adver
t ised in some ham publica
t ions, but my experience
tell s me that you will st i l l
need more amp lif ica t ion
and select iv ity.

Among the best preamps
that I have built over the
years were the ones that
used tuned lines. The prob
lem with them is th at they
are a bit t ricky to make.
You 've got to be a combina
tion of plumber and sheet
metal worker and you' ll stil l
end up with an ama teu r
istic-lookfng cont raption.

A couple of years ago
(during a quiet ATV night) ,
an idea came to me. Why
cou ldn' t I use st r ip l ine
techn iques instead of gas
pipes and sheet copper?
After all, they use it on rf
power amplifiers for VHF
and UHF. I decided to take
one of my pet co nst ruct ion
art icl es (see 1971 ARR l
Rad io Amateur 's Hand
book, page 417). o f a
432-MHz preamp, and con
vert the tuned-line dimen
sions to stripltne. I ended up
with a prin ted ci rcu it board
that wa s a two-dimension al
copy of th e original three
d imensional preamp.

After I comp leted the
new preamp, it took me a
wh ile to get th ings stabi
li zed, but I got it work ing
-surprising ly well. I might
say. As a matter of fact, the
results were so impressive
that I supp lied a number of
ATVers in the area wi th
sim ila r preamps. I' ve made
a few m ore since then, each
time chan ging the dimen
sions a little bi t; the o bjec
tive was to make it sm al ler
and simpler. Eventually it
evolved into a complete
conver ter.

Re8de, &.lViee lor lacing page ...5--

The converte r (Fig. 1)
which will be described in
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wigs o r crazy caps with
badges, and show ing all
your empty 807s.

As with any other mode
of communication, the f irst
thing to do is to be able to
receive we ll enough. No
point in p laying around
with old-fashioned U HF
televi sion converters, unless
you are prepared to hang
two or three preamps in
cascade between it and the
antenna. You can waste a
lot of t ime thi s way and
fina lly give up in d isgust. If
you can get ahold of a
varactor UH tuner from a
late-model TV set, yo u
might be better off, al
though you st i l l need addi
t ional amplification . So me
of them w ill tune right
down to 439.25 M Hz and
lower.

Unfortunately, the out
put frequency wil l only cor-

" ~ VA C .

'"

ture is worth more than a
thousand words .

You , too, can do it , for i t
doesn't have to cost you an
arm and a leg. If you are a
newcomer to this TV game,
m ake sure that there is
local interest; find at least
one other ATV fanatic . You
w ill need at least one other
person that you can count
on for testing. adjusting,
and fid d l i ng w ith y o u r
video and audio equipment
- it takes two to tango. Just
two stat io ns can keep busy
for days, prun ing and tun
ing. And when you drop
that sha rp ly- t u ned con
ve rter, everything is out of
whack again and you are
set fo r another night of fid
dl ing. W hen you've got a
w hole group on, you can
take turns hamming it up
making " Pink Rose Tea"
commercia ls. putting on

Fig. 6. 12.volt power suppl y.
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Fig. 5. BNC connec tor
mounting.

Photo B. Inside view of the converter showing PCB mounted on standoffs.

miles apart. So, you see,
wit h t he conver ter s,
preamps, and antennas we
use nowadays, ATV is really
worthwhile. Afte r all , a pic
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Fig. 4. Mixer insta llation
details. (a) Double-balanced
mixer. (b) UHF diode mixer.



COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
. 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN : Re

ceive and IraosmiI1 42.000 to 149 995 MHz in seecieoe steps 015 Ofl O kHz.
OOMP"FtEl

• SIZE.: Unbelievable! Only &!lod by 2~' by 93J0". COM''''''''
• MICROCOMPUTER CONTROL; All Ireq oJellCY COOlroi IS cameo OUI by a

microcompvler.
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key IS

pressed, a brlel musical lone ir'\OoCalE!'S posttive entry 1lI10 the lTIICl'oc:omptJler
COMPARE

• PUSHBUTTON FREOUENCY CONTROL FROM MICROPHONE OR
PANEL: frequency is selected by bunons on the fron t panel or microphone.

• 8 CHANNEL MEMORY: Each memory channel ISraprogrammable and stores
the freQUency and offset Memory 1$ backed up by a NtCAO ballery when
power is removed

• INSTANT MEMORY 1 RECALL: By presSing a oouco cn the microphone or
Imnl pane( memory crenner t may be accessed ,mme(j,alety_

• MEMORY SCAN: Memory channels may be continuously scanned lor qUick
ccanoe or a bu sy or vacamIrequency.

• PROGRAMMABLE BAND SCAN: Any section cure band may be scanned in
steps o f 5 or 10 kHz. Scan limils are easily reprogrammed.

• DISCRIMI NATOR SCAN CONTROL (AlDEN EXCLUS IVE PATENl): The
scanner stops by sensing the c hannel center, so the unit always taros on the
correct Irequency. COMPARE ttus Wi th o ther uruts that cta.m 10 scan in 5-kHz
steps!

• THRE E SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at
busy charU'lels, men resumes. "Busy mode stops at a busy enannet then
resumes shortty alter frequency clears. "vacant" mode slOp!; al a vacant
channel and resumes when sognal appears. II des,red, aulO resume may be
prevented by presSing one buIIon COMPARE]

• REMOTABLE HEAD: The con1JOl head may be ecarec as mUCh as 15 feel
away from the main un,t us'ng the optIOnal connec!Jflg cable. COMPARE!

• PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters.

• MICROPHONE VOLUME/FREO. CONTROL: Both 'unclionS may be
adjusled 'rom ellher the microphone or lront panel

• NON-STAN DARD OFFSETS: Three accessory onsets ca n be obta,ned lof
CAP/ MARS Of unusual repeater split s. CAP and AIr Force MARS splitS are
BUILT IN' COM

• 25 WATIS OUTPUT: AlSO 5 watts low~ 10ccoseeve eeneeee on portable
~.

• GREEN FREQUENCY DIS PLAY: Frequency roumerals are green LEOs lor
supenor v,slbllity

• RECEIVER OFFSET: A channel lock SWItch allows monitoring 0' the repeatEH'
Inpul 'requency. OOMF'ARfl

• SUPERIOR REC EIVER: SensitivIty IS ceeer than 028 uV lor 2().dB quieting
aocc.t s cvsor 12-dB SINAD. The squelch senSltlv' ty is superb, req uIring less
than 0.1 uV to open. The receiver audio crrcuits are desIgned 'Of ma~imum

intelligibi lity and 'ldellty COMf'ARf:!
• ILLUM INATED KEYBOARD: Keyboard backlightIng allows it to be seen al

night
• TRUE FM, NOT PHASE MODULATION: Transmitted audio Quality is op

tim ized by the same high standard o fdeSIgn and construction as isiound on me
receiver. The microphone amplifier and compression clrccits oller onle lllg lbihty
second to nona

• OTHER FEATURES: Dynamic microphone, bUln-in speaker,mobllemounllng
beecket, external remotespea kerjack( heacl and radIO!and much. much m<lfe
All cords, plugs. 'uses, mICrophone hangeo' eic o ccoec W€'I9hl: 6 Ibs.

• ACCESSORIES: CS-ECK t 5· 'oot remote cable C5-6R 6-amp ac power
supply. CS-AS remote speaker CS-TTK toucMone- microphone kll
(WIred and tested)

MATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

27· 02
Je17 SW 129th Terrace, M iami, Honda 33176
Telep hone (305) 233-3631 • Telex: 8(}-3356
HOURS: 9 - 5 Monday thru Fnoev
• U.S. DISTRIBUTOR · DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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be the best, chea pest, and
eas iest way to go .

The rf ampl if iers could
be used as a one- or two
stage prea mp. Both PCB
layouts are provided so that
you can take you r pick. The
one-stage jo b was ca refully
eval ua ted by Ral ph
W2RPO, using professiona l
equipment. The test results
ind icated a 15.3-dB gain at
440 MHz, with a bandwidth
of roughly 20 MHz between
3-dB points. Noise figure
was not measu red but is
assumed to be close to the
1 .7-dB ma rk. as the
manufactu re r of the
MRF901 states. Even with
the best modern TV UHF
co nve rte rs, a one-stage
preamp like this one should
make quite an improve
ment, at least another P
unit. as we ATVe rs call it
- maybe even two P units.

The two-stage prea mp

The Rf Section

As I sa id ea rlier in this a r
t icle, you can find th e
theory on this two-stage
preamp in the 1971 and
older Handbooks. Although
we now use stripline, it
seems to wo rk basica lly the
same way . In some ea rlier
attempts, I used feed
throug h capacitors a nd
even used separators be
tween stages, as well as
carefully-selected bias re
sistors . Even though I had
the thing working, I didn't
want to press my luck at
that stage and try anything
mo re rad ic a ll y diffe rent
than what I had already
done with the tuned-line
(tubmgj-to-stnpli ne conver
sion. In more advanced
models. we got rid of the
feedthroughs (too expen
sive) and sepa rators and
even tried a whole range of
replacement transisto rs.
We finally settled on what
we've got now; it see ms to

this artic le is actua lly the
seventh in the se ries, each
one be ing an improved ve r
sion of the former o ne. This
o ne consi sts of two stages
of rf amplification, one
va ractor-tuned osci llato r,
and one i-f amplifier. Also
inco rporated is a double
ba lanced mixe r (mo re
about this latert).

If you are not in the
market fo r a co mplete con
verter, you might be in
terested in just copying the
rf sect ions. Or, you might
like to use the i-f (channe l)
amplifier sepa ra te ly be
tween your own converte r
and boob tube for another 6
dB of gain . You also could
use the oscillator as a se lf
conta ined unit to be used as
an independent UHF signal
sou rce.

I will now describe each
sectio n ind ividuall y so that
you can take out whatever
sect io n you might be in
terested in. later on in th is
article we will put it all
together and make a com
plete, tunable, high-ga in
ATV converter.

24 73 MagaZine • March , 1982



t;EN-TEC . INC.I ~VIEll V'LLE . lElUIE SSU Jlll2

Model 525 ARGOSY $549.
Make the right choice, ARGOSY
for the right reasons and low price.
See your TEN-TEC dealer or write .

utes on a ll bands. 3-/unction meter
s ho w s forward peak p ower on
tran smit, S WR . a nd rece ive d
signal stre ng th . PTT o n ssb, f u ll
break-in o n cw . PI N d iode an
tenna SWitch . Built-in c w s idetone
with variable pitch and volume. ALe
control on "high" power only where

needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor
mal 12-14V d e operation
plus a c operation with op
tional power supply.
The right styling, the right
size. Easy-to-use controls,
fast-action p ush buttons, all
loca ted o n ra ise d front
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis.
molded front panel with

matching aluminum top.
bottom and ba ck .

Stainless steel tilt 
up bail. And it's
only 4 " hi gh by
9~ " wide by 12"
deep (ba il not ex
tended) to go any
where , fit a ny
where at home, in
the field, ca r, plane
or boat.
The right a cces
sories- ail fron t
panel switchable .

Model 220 2.4 kHz
8 -pole ssb filter $55;

Model 218 1.8 kHz 8
pole ssb filt er
$55 : Mod el
217500 Hz cw
filter $55 ;
Model 219 250

Hz C\I,I filter $55; Model 224 Audio
cw fi lte r $34 ; Model 223 No ise
blanker $34; Model 226 internal Ca 
librator $39; Model 1125 De circuit
breaker $ 15: Model 225 117/230V
ac power supply $ 129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $15.

Other C\I,I and ssb filters are available
as options, see below. I-f frequency
is 9 MHz. i-f rejection 60 dB. Offset
tuning is :t 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better tha n 50 dB rejec
tion notch. tunable from 200 Hz to
3 .5 kHz. An optional noise blanker of

the i-f type has 50 d B bla nk ing
range. Built-in speaker is powered
by low-disto rtion audio (less than 2 %
THD)
The right transmitter features. Fre
quency coverage from 80 through
10 meters, including the new 30 me
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
o n each band edge. Co n vert ib le
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time
Lo Price.

NewTEN-TEC Ar
$5 9

The right design - for all the right
reasons. In setting forth design pa
rameters for ARGOSY, Ten-Tee engi
neers pursued the goal of givi ng
amateurs a rig with the right features
at a price that s tops th e a ma teu r
radio price spiral.

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
o f a switch) , a rig with the
right bands (80 through 10
meters including the new 30
meter band) , a rig with the
righ t opera tional featu res
plus the right options, and
the right price for today's
economy-just $549.
Low power or high power.
ARGOSY has it. Now you
can enjoy the sport and
cha lle nge o f Q RPp
o pe ra t ing , and ,
when you need it.
the power to stand
up to the crowds in
QRM a nd p o or
band cond itions .
J ust flip a switch to
m o ve fr om tr ue
QRPp power with
t he c o rrec t bias
voltages to a full
100 watt input.
New analog
readout design .
Fast, easy, reliable ,
and e ffi c ie n t. The
moder n ne w
readout o n the
ARGO SY is a
mechanical de
sig n t hat in -
stantly gives you all significant figures
of any frequency. Right down to five
figures (~ 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red ba r
pointer ind ica tes the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens a nd un its ). Easy. And eff i
cient- so battery operation is easily
achieved.
The right receiver features. Sen
sitivity of 0.3p.V for 10 dB S +N/N.
Selectivity : the sta nda rd 4 -pole
crystal fi lter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 d B.
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Reader seo-ce lor facmg page ",451-

1have tried several types
of low-power PNP silicon
UHF tra ns istors, and most
o f them osci llate re ad il y in
this ci rcu it. Howeve r, some
have a tende ncy to d rift
more than others. The d rift
is no t ob je c t ion a ble
thou gh, as it has to d rift at
least a few MHz to affect
the video, wh ich is se ldom
t he case.

The I·f Amplifier

The ma in re aso n fo r t he
a mplifier was to overcome
the conversion losses in the
do uble-ba lanced or the
diode mi xers, wh ich is
a bout 6 to 7 d B. The 137-2
toroi d seems to be a bette r
matc h tha n a 137-10 o r
T37-1 2 w hich I a lso have
t ried . The tu ni ng is
smoot he r a nd t he tendency
to osc illa te has di sap
peared. The wire size is no t
crit ical; I have used #24 to
# 30 wire w ith equa l re sults.

The ca rrier frequ e ncie s
of channe ls 2, 3, 4. 5, and 6
are 55.25. 61.25, 67 .25,
77.25, a nd 83.25 MH z ,
re spe ctivel y. The su m of
you r c hosen c ha nne l fr e
q uency a nd the oscillator
f req uency should be 439.25
MHz in th is case, and cor
respo nd ingly d iffe rent for
o the r ATV frequencies. If
you don't have a freque ncy
c o unte r, you cou ld use your
TV set tune d to c hannel 59
or 60 a nd look for the sec
o nd harm o nic. The 1 k resis
to r (R8) might have to be
lowe red if the osc illator
fa ils to sta rt.

To preset the osc il lator, it
is best to set the 10k fre
q ue ncy cont ro l a t m id
ra nge, cl ip a lead fro m a fr e
q ue ncy counte r to t he out
pu t e nd of t he 47-0 hm resis
to r (R13) and gro und, a nd
tune tr immer ( 4 to read 372
MH z for a 439.25-MH z vid
eo freq uency in your a rea,
provid ing your TV c hanne l
inp ut wou ld be c hanne l 4. If
you c hoose c ha nne l 3, you r
osci llator should be set at
378 MH z, a nd for c ha nne l 5
it should be 362 MHz, e tc .

d irect o utp ut in the 70-cm
band. I had tried severa l
sc hemes unt il I found this
o ne. It o rigina lly had been
deve lo ped by Tom O' Ha ra
W60RG, a nd it' s used ex
t ens ivel y in Tom' s ow n
products (PC El ec troni cs). 1
have re ceived Tom's per
missio n to use h is os ci llator
in this article.

Besides the c ha nge to
strip li ne, I a lso c hanged a
few va lues of parts. mainl y
to be more ada ptab le to
other t ra nsisto rs (he uses
the M PSH81) but also to
keep the w hole thin g fro m
rad iating too m uch and ge t
t ing into my scanner, etc.
T he two si lve r- mica
capac itors, C19 a nd C20,
a re not a lways nece ssa ry
w ith so me tra ns istors; the
Sylvan ia ECG106 does a
good job with o u t them.
These capac itors will lower
t he tun ed freq uency, a nd as
a ru le, the higher the va lue,
the eas ier th e osc illa to r
sta rts a nd the le ss it drifts
(t ry to ke e p the ratio about
1:3). If you've ever worked
w it h re ge nera t ive UHF
rece ivers. you might recog
n ize the p ri ncip les o f th is
osc iIIa tor.

,

JU MPE R

k eeps t he no ise figu re
dow n. You might t ry a
higher vo ltage fo r more
gai n if you wis h by c ha ng
ing t he zener and d ropping
resistor va lues, bu t it w ill be
t ric k ier to tune up, especial
ly when you li ve in inter
mod al ley.

The Oscillator
It is not easy to make an

osc illator work we ll w ith

o

! .. eocv
~ SlOE

•

~,
1'"

.'••

•

7 0 9
1111'1'1 1'111\'\'" ~

11 12 :

Fig. 9. UHF oscillator Fig. 10. UHF oscillator board
board PCB layout. component location.
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Photo C. Foil side view of converter with input, output, power, and frequency control con
nections,

ALL COMPONENTS
ON NON FOIL SlOE ONLY

wil l give about 40 to 50%
more gain over the one
stage preamp. Therefo re,
you will have to decide
whether it is worth the ef
fort- it w il l make a day vs.
night d ifference on those
old t ube-type converters
like they used to have years
ago- I can vouch for t hat.

I have dropped the 12 V
down to about 6.2 V, which
improves stab il ity and



CNA2002
Automatic Antenna Tuner

speed -

CNW518/CNW418
Manual Antenna Tuners

CN520/CN540/CN550
Cross Needle Meters

Daiwa cross-needle convenience to a compact
case' Gel SWR and Power readings in a single
glance.

CNS20- FreQuency: 1 B - 60 MHz • Power rat
ing; 2 kW max • sensitivity: 40 wens ;;;;,;;,;;;;,
• Accuracy: :!: 1D'Ml at I scale . Dimensions:
72W x72H J( 950 m m
CNS40-Freq uency: 50 - 150 MHz • Power rat
ing: 200 waus max. . Sensitivity:4 WlIUSnwi!"Jrn
• Accuracy: same as CN520 • Dimensions:
Same asCN520

CN550- Freq uency: 144 - 250 MHz - Power rat
ings: 200 W6'!tS max • 5ensitMty: 4 W8I1s ......n1<"' . Accuracy: same as CN520 • Dimen
soos: same as CN520

Maximize station pertormance with high
quality Daiwa tuners.

CNWS18- FreQuency range: Amateur baI'lds
35 - 30 MHz, Indudng ne-w WARC bands . Power
Rating: SSB-2 5 kW PEP CWo, kWlSO% duty •
Two antenna outputs lor unbalanced lines • 01·
mansions: 22SW x 90H x 2750 m m

CNW418 (not erowm-cse-re ecececeroos as
CNWS18 except Power Rating: SSB 500 watts
PEP CW-2«l walls . DimensiOns: 225W x
9OHx2450m m

Stete-ot-tne-ert automatic antenna matching
in under 45 seconds.

CNA2002- Frequency range: Amateur bands
35 - 30MHz Including new WARC bancls . Power
Rating: SSB-25 kW PEP. CW-1 I<W (50% d..Jty1.
AM-SOO walls, SSTV. RTTY-SOO walls (10 ffiII1
crest • Dummy Load: 50 wens contll"lUOUS (100
wal1s!l minutejlnSlalied • Two antenna OlJP!As
for unbalanced lines . nrmenscre: 225W x
9()-i x2750 m m

8M E 0009_ Pari< 0. c._..... 01*' _ II. Pt>one 1-513-lJ4-OO31
E>!c "",,", US~ """1_O.o.lWA p<odIIcls o..Ief ,nquory ""'*"'<l

WRITE OR CALL FOR MORE /NFORMA nON AND THE
LOCATION OF YOUR NEAREST AUTHORIZED DEALER
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U.H .F PREAMP

Fig. 12. One-stage preamp board com
ponent fo cat ion.

Al l PAR TS ON
NON f OI L SI DE ONLY.

JO JU MP E R

el

if

c a paci tors, chippi ng off ex
cess ma terial a ro und the
le ads a s may be requ ired to
pl ace the m flush with the
boa rd . Then install the
re sistors, lea ving the 12-V
side of R7 and R8 detached ,
Make su re that these are
flu sh a s well , as shown in
the photos. Alw ays insta ll
them with th e ir b odies

D2
""" 6 2V ZENER

- GANO.

A I

C7 ~ C6
-lrc E---tt--

A2l 'Q.~ 420--4 'SOMHI

A ltl~ft ~N AGI"', rce
fAOM ANT,

C9 ,. J R3 CONN

e'
T

~ "BOD Y
$ SI DE

~T WJ
("lOll R2 1

a way; you mi ght have to
bend the p ins to fit them .
These parts m ust be f lus h
wi th the bo ard b e fore
soldering.

Nex t, I wou ld suggest
that yo u ins ta ll all the
jumper wires. (Refer to the
co mpo ne nt location figures
for positioning o f al l parts
a nd [urnpers.) Ins tall a ll

Fig. 11 . One-stage preamp board
PCB fayout.

have the proper hol e sizes
Ii.e.. # 62 - re sis tors and
capacitors; #60 -MR F901
t ransisto rs; #56-trim m er
capac ito rs ; 1 /1 6" - c o a x
bra idi ng, etc.I

Pla c e al l trimm er
ca paci tors a nd trimmer
re sistors in their respective
positi ons. Some of these
parts m ight not line up ri ght

Thi s amplifier can be
tuned up by hooking it to
your TV set's unbal anced
input (75-0hm). On some
older sets, you m ight have
to go past the balu n d ire ctly
to the VHF tuner input. Ap
p ly power, cl ip a p ie ce of
wire to C14, and tune fo r
the bes t p icture on t he
c ha nnel o f you r c hoice o r
the ne xt one, if the c ha nnel
is b la nk. That com pletes
the tuning ,

The Mixer

When r sta rted writing
thi s a rt ic le, the only mixer
worth cons ide ring, in my
o p in io n, was a doubl e
ba la nced mixer (see The
Rad io Amateur's Handbook
fo r de t a ils) . The o ne I
se lected wa s the MCL-SBl-l
(see Fig. 2) for no o ther
re a so n t ha n a vail abili ty.
There is no q uest io n about
it. They do a fine job in th is
ci rcuit. But in small quan
tities they a re ra ther expen
sive.

So, jus t for you cheap
skates o u t the re like myself,
I incl uded a makesh ift mix
e r, wh ich co ns ists o f two
parts: a home-wound rf
c hoke a nd a sma ll-s igna l
diod e . How c he a p ca n you
get?

0'
~ 6 . 2 \1 ZENE R

e,
lf

ALL PA RTS ON NON FOIL
SlOE OfrrllY

e,
"""jif

J " BODY
$ Sl OE

Fig. 14. Two-stage preamp board component
location.

Fig. 13. Two-stage preamp board
PCB layout.

Constructio n a nd Tune-Up

Th e printed c i rc u i t
boa rds are made of sing le
s ide d Cl0, 1 oz . c o ppe r
cl ad laminate . After you
ha ve o bta ined your board ,
either through you r own ef
forts o r otherwise, it is best
to make su re th a t all parts
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De spite its s im p lici ty,
th is cheap mixer work s very
well . The conversion losse s
seem a t least eq ua l to if not
les s th an the d o ubl e 
ba lanced mixer, but it is
s lightly more p ro ne to inter
mod (at le a st w hen you live
with in a mi le of FM a nd TV
stations as I do). Never
theless, it is a good su bs tj
tute u ntil you ca n get a dou
bl e -b al anc e d mixer - or
you cou ld use it permanent
ly.



This number for ORDERS ONLYI - ~I(DI(I
Distributed b y :

ORDER DIRECT
OR AT YOU R DEALER!

.KDK gives you one of the hottest receiven you can In . By using UHF
(not VHF) dual gate MOS-FETs with electronic auto tuning for the RF
amplifier and the first mixer, you have a combination of ultra sensitivity
and maximum Quietness.
.The audio output stage in the 2025A Mk II uses an integrated ci rcuit

which has internal protection against over-voltage and shorted output
conditions. Plus it is a high audio output chip - just what you need in a
noisy mobile situation.
.The transmitter uses direct VCO varicap modulation for true FM. Your

transmitted audio sou nds as it should; crisp, clear and natural.
.The power output stage of the 202 5A Mk II wi ll not brea k down even

with an infinite VSW R load, and uses heavy duty soli d state antenna
switching with a four stage low pass filte r. All this gives you an exception
ally clean, spur free output.

e KO K has incl uded an adjustable sub audible tone circuit which can also
be used for CTCSS or tone burst on transmit. Again, more features!
e Size is 2 1/10" high - 7 l /S" wide - 9 1/2" deep.
e You can switch from 25 watts to 3 watts low power.
eAnd . of course, the DC cable is included along wi th the microphone

and mobile mounting bracket.

Write for brochure - Dealer inquiries invited!
Warrant y information available at your dealer

Company reserves the right t o t::hange specifications w i t hou t notice.

Exclusive US Distributor - Dealers Welcomel

KDK DISTRIBUTING CO.• INC.
617 SOUTH GALLATIN ROAD - MADISON , TN 37115

Phone 16151 865-7949

Mail Order - CO O - Bank Cards

HOURS - 9:00·5:00 CST Monday· Saturday
Phone (615) 865·7949

Telex 80-8327

RDER NOW DIRECT
CALL TOLL FREE

800-251-4141
•

• Features such as ten channel memory in two banks of five each, a
olid 25 watts of power, full MARS and CAP coverage from 143,000 Mhz

t o 148.995 Mh z, plus built in memory retention for up to one year ...
and much , much more makes this the radio of the year. If you have been
wai ti ng to move up to a new model, or have wished for a radio with
"everything" ... KoK has it!
. The ten channel memory is easily addressable and you have two banks

of five channels each . You can even use both banks at once for odd splits.
. Standard 600 hz shift up or down. Band scan or memory scan. Memory

scan is easy. There is also band scan with upper and lower limits you can
choose youflelf!
. Built in nicads for the me mory retention wh ich has drain in nano-emps.

not milli ·amps. The internal battery will hold the memory for up to one
year! No other radio otters you this feature.
. Fast and easy diali ng. Full solid state dialing and you can choose from

the trent panel either a fast or stew dial rate.
• No relays are used, only solid state switching . This eliminates a trouble

spot many radios encounter.
• KoK has also el iminated another troubl e spot by completely hand

wiring each radio. No internal pl ugs to become intermittant and no wire
wraps either, just good solid wiring.



Photo D. Completed preamps in metal enclosures.

towa rd the rf side and leads
toward the grou nd side.

Now install the tran
sistors and d iodes. Obse rve
proper pi n connections on
the trans istors and po larity
on the diodes. Use a sma ll
solderi ng iron o n this job
and don't apply too much
heat, as the copper fo il may
come loose. Never use a
soldering gun on th is k ind
of work - it might k i l l your
tra nsistors.

I ns t a l l the rema i ni n g
parts (toroid co il. rf choke,
do ub le-ba la nced mixe r),
the n the power leads, three
wi res to the tu ning po t en
t iometer, R20. and the input
and output cables from the
boa rd to the connectors.
Ma ke su re tha t the inner
leads of each RG -174 cable
to the board a re as short as
physical ly possible. A neat
way wou ld be to f ish the in
ner lead w ith a pointed ob
ject through the side of the
braided shie ld . About 3/B"
from the end, ro ll t he braid
ed material to a sma ller size
between you r finger t ips,
and solder in the ground
hol e as indicated in Fig. 3.

Norma lly, I would have
inc lud ed a couple of
1N914s back-to-beck acros s
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2) Set R21, R22, C1 , C2, and
C3 to mid-range.

3) Tune TV to a low UHF
channel that has a program
on. Connect UH F TV anten
na input to ( 10, R4, or Q2 's
input by spot-soldering a
w ire onto one of these
spots, Connect a U HF
antenna to antenna input
on preamp or conve rter
board. Hook a 12-V supply
to R7 and ground.

4) Peak up C1, C2, and slow
ly turn R21 counterc lock
wise until a point of max
imum gain is reached . If
R21 is tu rned too fa r, the
stage will break into oscilla
tion; i t shou ld be kept just
be low th is point.

5) Disconnect wire as in
sta lled in step 3, hook UHF
TV's antenna to output of
2nd rf amplif ier(connecting
point to either D1 or SBl 1,
whichever is applicab le),
and peak up in the follow
ing order: (3, (1 , (2, R22,
and R21.

Pream p or Converter
Al ignment Procedu re

W hile I exp la ined the
alignment of t he osci llator
and i-f ampl if ier earlier in
th is arti cle, I will now pro
ceed w ith explain ing how to
align t he preamps and also
the comp lete co nvert er
assembly:

1) Connect output to TV set,
tune in your favori te i-f
channel , and clip a length
of wire to C14, Apply 12 V
(Fig , 6, for example) to sup
ply line and tune C5 for
max imum on TV set.

two stage), they shou ld be
install ed in a metal box of
some k ind . I have used die
cast aluminum boxes fo r
this purpose. The boards
should be mounted away
from the wa lls of the box as
near to the center as possi
ble by using spacers . If the
box is small enough, you
cou ld poss ib ly solder i t
right onto the BNC connec
to rs as I did (see Fig. 5 and
Photo 0). Use a O.OO1 -I-iF
feedthrough capacitor to
feed 12 V in.

Rea der Service for lacin g page ",,15-

•

changes according ly. Refer
ri ng to Fig 4(a), if you use
the OBM , you w il l have to
jo in C and 0 , hook R13 to E,
and jo in C to F with a
jumper wire as show n.
Referring to Fig. 4(b), when
using the diode mixer, join
C and A with the mixer
diode, 01 , keep ing the
positive (ba nded) side on C,
and hook R13 to B-that's
al l. Make sure to insta ll the
OBM from the component
side of the board, and
solder all 8 pins to the ap
propriate t races and ground
connections. Note: To pre
vent C14 from accidentaJly
shorting against t he OBM, it
m ight help to keep some
clearance between the mix
er modu le and the circuit
board (about 1/1 6" wi ll do).

I have used several types
of d iodes (sil icon and ger
manium) and most of them
seem to work quite wel l. A
1N82 UHF diode I t ried
seems to be a good choice.
Hot-carr ier diodes were
d isappo inting in thi s circuit.
You might t ry di fferent ones
you rse lf as most sma ll
signal diodes work we ll in
the C Hz range.

In regard to the indepen
dent preamp boards (one or

•
•

•

the input fo r protection, but
I skipped the idea, si nce it
wou ld just give you a fa lse
sense of secur ity. Besides
losi ng a l itt le gain, I found it
to be very ineffect ive w hen
it comes to rf overload pro
tection.

I have blown away a
sma ll fo rtune on replace
ment t ransisto rs in the pro
cess, desp ite the presence
of the diodes. They even
blew w ith out any battery
power hooked up every
t ime I switched my 100-W
linear on.

After throwing away my
home-brew antenna relay
(made from a conventiona l
relay) and replacing it w ith
a proper coaxial relay, my
prob lems were solved. At
t his frequency, you only
need a few pFs of stray
capacitance between the
relay parts to pass enough
energy to knock that front
end transisto r from here to
the moon and f urther whi le
the d iodes just sit there
laughin' at you. It doesn't
seem to bother them.

Depending on whether
you go f or the double
balanced mixer (OBM) or
the d iode mixer, you wi ll
have to ma ke some minor

--
~•• r> . •'
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o Frequency accuracy. + . 1 Hz maximum - 40"C to + 85°C
o Frequencies 10 250 Hz available on special order
• Conti nuous lone

156 ,7 5A
162.258
167,96Z
173.IIM
179 9 6B
186.27Z
192.11 7A
2035M I

11 8 ,8 2B
123.03Z
L27..l .' A
[) 1.113B
136 5 4Z
141 ,3 4A
146.2 4B
151 ,45Z

91, 57.z
94 .11 ZA
97 ,4 ZB

1110.0 IZ
103.5 LA
107.2 1B
llO.9 2Z
114,82A

67.0 XZ
71,9XA
74 4 WA
77.0 XB
797 SP
112.5 YZ
85.4YA
811 5 YB

Group A

G Broup
TEST·TONES: TOUCH·TONES: BURST TONES:

"'" "" ra» ,eoo "'" "'" "110
' OOl no 1336 "'" '900 2200 "'""110 '" 1417 '7110 "'" 2250 2l11O
2115 .., 1633 17'" 2000 BOO "'"aeos '800 "110 B'"

Ou r new Universal Tone Encoder lends its versatility
10 all tastes . The menu includes all CTCSS . as we ll
as Burst Tones. Touch Tones. and Test Tones . No
co unter or test equipment required 10 set frequency -
just d ial it in. While traveling. use it on your Amateur
transceiver to access lone operated systems , or in
your service van 10 chec k out yo ur cu stomers' re
peaters: also. as a piece of rest equipme nt to modulate
your Serv ice Monitor Of signal ge nerator. It can e ven
operate off an internal ninc volt battery. and is available
for one day delivery. hacked by our one year warranty.

Food for thought.

• All tones in Group A and Group B are included .
• Output level flat to within 1.5Jh ove r entire range selected .
• Separate leve l adju.. ' pots and output connections for eac h

tone Group.
o Immune 10 RF
• Powered by 6-30vdc . unregulated at 8 rna.
o Low impedance. low disto rtion. adju ...tab le sinewave

output, 5v peak-to- peak
• Instant stan-up.
o Off po... ilion for no tone output.
o Reverse polarity protection built-in.

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

shorte ned or eli minated by chang ing value of resistor

Model TE-64 $19.95

COMMUNICATIONS SPECIALISTS
426 West Taft Avenue . Orange. California 92667
(800) 854-0547/ California: (7 14) 998-3021
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Parts List for Converter and Preamp Boards:

C1-4-.6-to-5.5-pF film trimmers (Phillips 010EA 5E) note #1
C5-22·pF film trimmer (Phillips 010EA 20E)
C6-14-0.oo1 -JA F ceramic disc capacitors, 1/4" lead spacing
C15·18-0.01 'JAF ceramic disc capacitors, 5/16" lead spacing
C19-5-pF silver mica (NPO) 3/16" lead spacing or axial leads, see
note #2
C20-1.5-pF silver mica (NPO) 3/16" lead spacing or axial leads, see
note #2
R1-8-1.k-Ohm, 1/4 W
R9-100k, 1/4 W
R10-470 Ohm, 1/4 W
R11 -27k, 1/4 W
R12-10k, 1/4 W
R13- 47 Ohm, 1/4 W
R14-330 Ohm, 1/4 W
R15,16-2.2k, 1/4 W
R17-100 Ohm 1/4 W
R18,19-4_7k, 1/4 W
R20-10k volume control (linear) Radio Shack #271-1715 or
equivalent
R21,22-5k trimpots, Jim Pak #850P5K (Radio Shack #271·335, 10k,
as a possible substitute only; requires one additional hole in board)
01" -1 N82 or equivalent high-speed, low-power UHF diode, or bet
Ie'
D2-6.2-V 1 W zener diode (1N4735l, Radio Shack #276-561
D3-Varicap diode ~ 15 pF at 4 V (MV2205, MV2105, CGE-95, or
equivalent
Q1,2-MRF901 transistors or equivalent NPN silicon UHF types
Q'-MPSH81 , ECG106 or equivalent PNP silicon UHF types
Q4-2N2222
Rfc -approximately 0.1 to 0.15 JAH (Cambion #2960-21-03-00) or wind
your own: 10 turns #28 close-wound on 1/8" form or 1/2 W 100k
resistor
Mixer ' -c- Doubte-balanced mixer MCL-SBL-1 (made by Min i Circuits
Lab, 2625 E. 14th. St., Brooklyn NY 11235; see '78 Handbook, page
306 for equivalents)
L1- 5 turns of sma ll gauge hook-up wire or #24 enamel wire on
Amidon toroid 137-2
l2-3 turns same as L1
Miscellaneous parts: RG-174 coax cable, two BNC connectors,
SPST mini toggle switch , LED, knob, hardware to mount board , and
cabinet
' Only needed when not using diode mixer
"Only needed when not using double-balanced mixer (SBL-1 )
Note #1 : Transcap #24PX0051rom Mouser Electronics could be used
instead although you have to re-o nu some holes. Similarly, Transcap
#24PX020 could be substituted for C5.
Note #2: Plastic-film-type capacitors or even ceramics (NPO types)
could be used as substitutes for the more costly silver mica types.
Lower values such as 1 pF and 3 pF have also been used suc
cessfully.
All circuit boards, parts, built-up boards, and complete units are
available from Spectrum Electronics. For price list and ordering in
formation, write to PO Box 4166 Station 0, Hamilton, Ontario,
Canada L8V 4L5.

6) Repeat step 5 a few times
unt il eve ryt h ing tunes
smoothly, Be careful to
keep R21 and R22 below
the osci llati ng points. By
now, you should noti ce
quite an increase in gain on
the UHF channel.

7) Tune oscil lator as de
scribed under "The Osci lla
tor" by app lying 12 V to R8.
8) Solder R7 and R8 to 12-V
line.

9} Peak up complete con
ve rte r once more, step-by
step, to a distant ATV signal
source.

10) After you close up your
box or w hateve r meta l
housing you decide to use,
you wil l have to touch up
the adjustment a little to
allow for detuning caused
by the metal sh ield. If your
box is the kind with slots in
it , you cou ld reach some
trimmers with a narrow tun
ing tool, and after turning
the shield half a turn, do the
same with the remaini ng
trimmers , In other cases
you might accomplish this
feat by using a temporary
cover made from a t in can
with some holes punched in
it.

By now you should be
able to pick up ATV sta
tions 40 to 50 miles away,
and hand out P4 picture
reports , wh ile othe rs
wonder how you do it; they
only get a P2 pictu re or
nothing at all. If you've got
money to burn, you might
want to use a $20 trans istor
in the front end with a
O.9-dB noise figure, but I
wonder if you' ll notice
much difference.

Some Afterthoughts

If you run out of range on
the 5k trimpots (R21 and
R22), you could extend
them by using higher va lues
for R3 and R6. Thismight be
necessary with some odd
bal l transistors but if you
stick with the types I men
tioned, you should have no
problems. If R3 and R6
prove to be too high, you
can lower their values, but
don't go below 220 Ohms.
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You won't have enough
iso lat ion between the trim
pots and the rf -carr vl ng
parts of the transistor bases.

If you are inte rested in a
wider range of coverage
such as 427-444 M Hz, it
wou ld be better to stagger
tune the stages a b it - 439
M Hz on the f irs t rf stage
and 434 M Hz on the second
stage for instance; this also
wi ll improve stability.

If you pick up signa ls
that shouldn't be the re
w hile your box is closed,
you might have to resort to
a bandpass filter; t here are
some good designs in the
Handbook, etc. 1 am work
ing on one now that uses
strip li ne techniques simi lar
to the ones in this article , If
successful , you might see it
some day.

In regard to the varactor
d iode tuning arrangement,
some su itable diodes can
be found in surp lus varac
to r TV tu ners . Varac to r
d iodes do not change
capacitance in a li near
response to a va rying
voltage, so don't expect
your tuning arc to be l inear
with the osci llator frequen
cy. The arrangement used
here seems adequate, but
you could alter the value of
the tu ni ng potentiometer,
R20, and add se ries
resistance to make the dial
more linear, This, of course,
wi ll change with the kind of
diode used. For instance,
when R20 is 3k instead of
10k and you put a 6.8k
resistor in series with the
pot 's ground l e g and
ground, your dia l will cover
about 6 MHz over its total
arc (see Fig. 3).

You cou ld make up a sec
ond board just for the
osci llator to be used as
signal sources. By careful ly
tun ing, 1 managed to go as
high as 500 MHz and as low
as 350 M Hz. When tuned to
439.25 MHz, it acts as a fair
ly stable low-power signal
source ideal for tuning up
UHF preamps.

My future plans include
the deve lopment of a

similar setup as described
in this article, but for higher
frequencies such as 900 and
1296 MHz . I am a lso
present ly working on a UH F
TV exc iter, inter med iate
amp lifie r, and li n e a r
amplifier, all sol id state and
stripline. of course!

I must thank the many
Canad ian and American
ATVers who switched on
t heir TV transmitte rs

endlessly for long periods
of t im e (wh ich is hard on
the tubes and trans istors
with small heat si nks and no
blowers) just for me to tune
up and try a newly-made
preamp. And for thei r en
couragement for me to
write this arti cle , Specia l
thanks in this regard go to:
VEJEjV, VEKj P, VE3EYR,
W3POS, W2RPO , and
W2 PBU.•





Bob Roehrig K9EU I

314 S. Hemson Srreer
Baravia IL 6()5 HJ

Polishing Kenwood's R-1000
- a gem in the rough

TO Nm SE
BeAN_E R
Sw ITC"

Fig. 1. Original mode switching for the R-1000. Switch at
bottom is BRIGHT/DIM display con trol.
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presen t . Also, w hi le the
100o-0hm input is probably
better for the random-type
wire antenna most like ly to
be used when tun ing this
range, it is pro bably still
quite far from what the an
ten na im peda nce rea lly is.
Now for w hat to do about
these ite ms:

Fig. 1 sho ws the actua l
wir ing of the sw itc hes as
trace d in my re ce ive r. In the
A M m o d e , 9 vo lts is
switched to the appro priate
i-f fi lte r switch ing diode to
act ivate the a ppropriate
filte r, In the SSB mode, the
2.7-kHz filt er is tu rned on
v ia SSB gate di o d e s ,
D51,52. The AM detecto r is
se lecte d by the norma lly
closed contacts on the SSB
switc hes . When eithe r AM
switc h is depressed , AGA
a nd ACB are connected
together, result ing in the
longe r time constan t.

Fig. 2 shows some addi
tional circuit ry found in the
se rv ice manual that d id not
appea r in the sc hematic
suppl ied with the re ce iver.
In t he AMW mode, Q47 is
tu rned o n, wh ich grounds
the nega tive e nd of C158.
This exte nds the low-fre
quency response for hi-fi
qua lity. (I t is possi b le tha t
t he ea rlie r R-1000s d id no t
have t his ci rcu it, explaining
w hy it was no t in the man-

ca n be switc hed to use the 6
kHz for AM WIDE a nd the
2.7- kHz fil ter for AM NAR
ROW. This is not diff icult,
a s the filters a re diode
switc hed and there are no
c rit ica l ci rcu its invo lved .
Actually, a ll fil ters ca n be
used , as will be show n.

Kenwood goofed on the
age time-constant switc h
in g. In f ac t , b oth t he
sche mat ic su p pl ie d with
the rece iver as we ll a s the
one in the se rvice man ua l
f ail to s ho w t he ag c
switc hing as it is actua lly
wired . The problem is th at
the fa st age is used in the
SSB mod e a nd the slow age
is used in the AM mode, just
the reverse of the way it
sho uld be . Further th ink ing
resulted in wa nti ng the age
switc hed se pa ra te ly from
the mode . It is somet imes
desirable to switc h to fas t
age when using an SS B re
ce iver for RTTY .

When using the R-1000
below 2 MHz, I encoun
te red a lot of broadcast sig
nals where they didn't be
long. This is due to the fac t
that a sing le band pass f il te r
is used ahead of the rf am
plifier for the 200-kHz-to-1 
MH z ran ge, a nd a second
one is used fo r the 1-to-2
MHz ran ge . This a llows
both harm onics as wel l as
intermod produc ts to be

••
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e xce lle nt sta b il ity, se nsr
tivity, a nd e ase of opera
tion, Following are some
comments on the suggested
changes,

The R-1000 co mes sup
pl ied with three i-f fil ters: 12
kHz , 6 kHz , and 2.7 kHz .
The adverti sing litera ture
mentions th at the filters
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This is not intended to be
a product-report type

of a rt ic le. The re are a few
im prove ments that can be
made to the R-1OOO with a
little effort a nd so me a re
mentioned in the adverti s
ing li terature. 1will say that
I think the R-1000 is a n o ut
stand ing receiver that ha s
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high frequency end will not
extend as fa r as you may
wish. This may be cured by
addin g about 100 to 200 pF
in series with the wire an
tenna inpu t on the higher
frequency range . So me va l
ues a re shown in Tab le 1.

Go ing down in frequen
cy, the sensit ivity rapidly
drops off below 200 kHz .
(The specs say 200 kHz is
the bottom end of the use
fu l range .) Above thi s fre
quency the sensitivity runs
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Frequency Range L1 L2 (turns) Tap (turns)

1·2 MHz 4Ol'H 20 5
0.5-1 MHz 150 I'H 20 5
200-500 kHz 1 mH 30 6
80-200 kHz 6mH 40 B

While my tuner incl udes
several co ils for three fre
quency ra nges, I onl y show
one here. You may wish to
use fer rite rod s or slug
tu ned co ils , but t he link
wind ing tu rns should re
main about the same. If
your antenna has a high
ca pacit y to ground , the

of antenna is best con
nected right to the "high"
end of the tuned circuit.
Fig. 4 shows a sugges ted
tuner.

Fig, 3. Modified mode switching to provide fast and slow age.

Fig. 2. Addit iona l circu it on Q28 show n in service man ua l.
This extends low-frequency response on AM w ide.

R228."
"HIT O
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Table 1. Approxim ate values for R-1000 antenna tuner,
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fore , When either US B or
LSB is depressed , both AM
switc hes are released, re
sult ing in the 2.7-kHz filter
being se lec ted . If you desi re
wid er bandw idth in SS B,
press e ithe r LSB or US B and
at the same tim e press AMN
for 6 kHz or AMW for 12
kHz. Pressing another but
ton will re le a se both
latched switc hes .

The AGA and AGB leads
are wired to the norma lly
open co ntac ts of the dim
mer switc h. Now, fast age
occ u rs with th e sw itc h
released and slow when the
switc h is depressed. The
stra p ac ross the co mmo n
te rmina ls is left alone . The
red and b lack wires that go
to the center switc h ter
minal s are removed and
so lde red together so the red
lead going to the norse
blanker sw itc h is s t il l
gro unded.

It o cc urred to me that
with the 12-kHz filter in the
receiver, an FM detector
cou ld be added for those
who want to listen to the
FM ac t iv ity on t he high e nd
of 10 meters. A simple 565
PLL c ircu it can be added to
provide thi s; however, it
would be nece ssary to add
a switc h so mewhere and a l
so dig into the main circuit
boa rd itse lf to switc h the
audio .

For those wa nting a little
better se lect ivity for RTTY,
it is possible to obta in a
1.5-kHz fil ter from Mu rata .
It will be necessary to re
move the main receiver
boa rd to c ha nge fil ters
(probab ly best to change
t he 12-k Hz one).

Low-freq uenc y perf or
mance of the R-1000 can be
improved with an ou tboard
tuner. The tuner can be
used with a wh ip, wire, or
coaxi ally-fed a nte nna. It
will perfo rm impe d a nce
tran sf ormation from 50
O hms to 1000 Ohms. A
whip or short wire (most any
ham ante nna used as a sin
gle wire look s sho rt a t these
frequencies) looks like a
capac itive load. This ty pe

ual. If th is is the case, the
pin numbe rs shown for co n
nector 4 may not be as
shown in my drawings, but
the wire colors are probably
the same.)

Some comment on the
disp lay is d ue at thi s point. I
feel th at the br ight display
is too br ight. Also, the dis
play and lamps are bound
to last longer if o pe ra ted in
the dim mode, es pec ia lly if
yo u leave the time dis
played when not using the
receiver . Thus, I decided to
u se t he BRI GHT -DIM
switch to switc h the age
time consta nt.

Removing the lamp wires
from the switch and taping
them up leaves the d ispl ay
In the d im mode. (By the
way, you will have to re
move the fro nt panel to
make the wiring changes.
Thi s is done by rem oving
both the top and bottom
sec t io ns of the recei ver
case , Then remove the
knobs. The bandswitch and
tone knob s h a ve hex
screws; the others pu ll off .
Remove the two sc rews
holding the ana log frequen
cy dial knob . Then the
panel sc rews can be re
moved . The mode switch is
held on the fron t panel with
two screws.I

Fig . 3 shows the cha nge
in t he switc h wiring I made
in my R-1000. Rewir ing the
switches as shown not onl y
allow s use of the 2.7-kHz
filter on AM, but a lso allows
use of a ll three filter s in both
modes. This is possible du e
to the mechanical construc 
tio n of the a-sect ion mode
switch. It is possible to
release all the button s by
pressing o ne in only as fa r
as necessary to release one
tha t is la tc hed . It is a lso
possi ble to ha ve more tha n
one depressed at a time .
With all switc hes released.
the rece iver is in AM with
the 2.7-kHz filter selected.
(The 2.7-kHz filter is now
switched directly with 9
vol ts instead of via the SSB
gate diodes.) AMW and
AMN are the same as be-



above and below 455 kHz.
With the bfo readj usted li ke
this , the response, re lative to
2125 Hz, is - 0.5 dB at 2295
Hz. - 1 dB at 1550 Hz, and
-1 .5 dB at 2975 Hz. I con
side r this pretty good. The
mgb-frequencv response IS
better at the speake r output
than at the record output,
which was a surprise.

I hope 1 have not pa inted
a dim picture of the R-1000.
1 t hink a lot of thought was
put into the design. An engi
neer who designs equip
ment for the mil itary told
me that the ba sic rf design
(synthesizer and upconvert
er front e nd with a high
frequency i·f) is the way
most of the new preci sion
commu nication receivers
a re des igned . It is a fine
cho ice for ham s and SWLs
alike.•
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Author's Note

Between the t ime I originally
submitted this article and when
I rece ived the proof copy, more
experiments were done on the
R·l000 receiver . There have
been a lot 01 complaints about
the agc lime constant being too
long. I agree and therefore
changed mine so the time con
stant compares with that olthe
820 transceiver. To decrease the
" fast" aqc t ime constant, reo
move capacitor C217. To de
crease the " slow" ace time con
stant, either replace C138 with a
1.5-uF capacitor or install a 2-uF
capaci tor in series with the AGA
or AGB lead at the switch. Note
that the present C138 is polar
ized. so if you use a polarized
capacitor. connect it correct ly.

To improve the high trequen
cy response in the SSB mode lor
better RTTY characte ris tics,
change C159 from .047 uF to
.015 uFoThis will not noticeably
change anything by ear, but will
produce mark and space tones
of equa l amplitude.

A-1000 receivers with serial
numbers 009001 or higher neve
a jumper plug which will permit
use of the 2.7· or 60kHz filters in
the AM mode. If you want 10 be
able to use any of the three tn
ters in either SSB or AM mode.
my previous switch wiring mod i·
ucencne still apply.

Thanks to Ken WB9FRV lor
suggestions and help with the
addi tional changes.

anvbodv's guess, but this
feature can be easily add
ed . There is no reason that a
connector is needed on the
power supply board . A pair
of wires fo r the + 12 and
ground co nne c t io ns ca n
just be so lde red direc tly to
the boa rd , The powe r sup
ply board is eas ily removed
by unsoldering the wires
from the power transfo rm
er. There is a blank plate o n
the rea r pa nel of the receiv
e r where the dc power con
nector is intended to go. A
co nnec to r of your choice
can be insta lled here . I
recommend fu sing the dc
input with a t -Amp. slow
blow fuse.

The receiver cannot be
powered by nicad ba tter ies
for ve ry lon g as the curre nt
is typi cally around 700 mA.
It draws 25 mA with the re
ceiver off . Having the dis
play on DIM reduces the
drai n by about 20 mAo
looking at the voltage read
ings on the d rawing reveal s
that the audio output stage
d raws about 140 mA. It is
evident that this stage (Q28)
is inefficient because the
hea t sink runs q uite warm.

I don' t be lieve tha t the re
is a better device tha t is pin
fo r-pin compat ible, but it
sti ll may be worth investi
ga ting replac ing Q28 wit h
so mething e lse. Also, if ex
tended battery operation is
anticipated, it might be
smart to switch the display s
with a momentary push
button switc h. I estimate
the d isplays draw 60 to 100
rnA.

I did a q uick check on the
aud io-freq uency response
(in the SS B mode) to see
how bad it might be fo r
RTTY. It is desirable, of
course, to have a flat re
sponse at the mark and
space frequencies. I or igi
nally thought that the bfo
frequen cies could be
changed to favor RTTY op
eration so I did adjust the
trimmers to move the bfo
frequencie s further from
455 kj-iz . They wou nd up at
a maximum of 1700 Hz
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the lead of C8 that connects
to U . Cut this lead c lose to
the body of the capaci tor.
Strap the anode of D1 to
this wire th at went to the
capaci to r. Now the sensit iv
ity is 2 IJV a t 150 kHz and 3
IJV at 100 kHz. At 50 kHz,
the sens itivity is 20 IJV,
whe re it originally wa s
18000 J.lV ! This rnodifica
non does not seem to in
crease the broadcast inter
ference noticeably. In e i
the r case, an externa l tuner
is needed if you a re nea r
any broadcast stat ions ,

Kenwood se lls a kit for
operat ing the R-1000 on 12
vo lts de. Why this is not in
cluded in the receive r is
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36 73 Magazine • March, 1982

about 1.2 IJV. At 150 kHz,
sensitivity is down 1& dB,
and at 100 kHz It is down 37
dB.

Being a low-trequencv
addict, I wond ered if the
low-frequency range could
be extended. I fe lt that the
filter cons isting of L1, L2 ,
l3, Cr , and C8 wa s the limit
ing area . Connec ting the
signa l generator to the junc
tion of L4 and C9 confi rmed
thi s. It loo ked worthwhi le
to bypass the filter co mpo
nents, and this can be done
without removing the c ir
c uit b o ard if yo u a re
careful.

Cut the anode lead of D1
close to the board , Then cut



COMMUNICATIONS
SPECIAliSTS

426 West Taft Avenue. Orange, CA 92667
800/854-0547 California: 714/998-3021



Robert W. Fay W BQN PNIB
6202 l ako ta D,;~-e

Cincinnati OH 45243

Peaking and Tweaking
Surplus CB Boards

- the untold story

The closing of Hv-Ca tn's
e lec tronic assembly o p

era tions in early 1978 cre
ated a stock of readily
available su rp lus parts for
the ama teur who was will
ing to convert a CB printed
ci rcu it-boa rd assembly to
t o-meter o pera tion. These
were Pll·type boards which
require onl y two or th ree
crysta ls for frequency gen
e ra t io n, Se ve ra l arti cles
have appeared du ring the
ensuing time describ ing the
methods to use in convert
ing to 10 meters. The most
commo n method is simple
c rysta l rep lacemen t, al 
though some au thors have
opted for vco retun ing.

The purpose o f thi s a rti
cle is to supplement th is in
fo rma tion w ith de tai ls
which will descri be the va ri
ous boa rds used , and to
prov ide correc t al ignment
proced ures.

The re were five d ifferent
models of board assemblies
using Pll circuitry which
may have made their wa y
into the su rp lus mark e t.
Four of these were manu
f a c t ur e d in Ja p an and
have the se ident ifying part
numbers: PT BMQ27AOX,
PTBM 036 AOX , PTBM 
038COX, and PT BM 
051AOX etched into the
fo il of the boa rd . The fift h,
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manufactured by Hv-Catn
itself , has the number
750096 etched in the foil
and the Hv-Ce tn name silk
screened on the component
side. This board. wh ile very
simila r to the ci rcu it used in
the Japanese boa rds, was
dest ined fo r use in the man
ual-switched radios and the
re mote-co nt rol led model
2716 microprocessor radio;
it conta ins most ly US tran
sis tors and ICs.

The Japan ese-man ufac
tured boa rd s were used in
model se ries 680, 2680, and
2700, along with some of
the base sta tions. Table 1
gives co m pone nt type s,
symbo lis m. and osci lla tor
f re q ue nci es for board s
wh ich were used in these se
ries.

For tho se who have con
ve rted fa ctory-assembled
tra nsceivers, there may be
an X o r an A following the
mode l number on the seria l
plate . These were identifi
ca tio ns used to ind ica te
va rious leve ls of FCC type
ac cepta nce, and don' t have
a ny be arin g on amateur
work . There may be va rious
co m p o ne n t dif fe re n c e s
which were required to
meet tightened FCC em is
sion requirements, but fo r
the most part they have no

effect upon the ultimate
fun ct ion of the un it.

Table 2 gives the same in
format ion for the rema ining
models of the 2700 series.
and Table 3 covers the
750096 Hy-Ga in-designed
board .

Al ignment instru ctions
for each series will be listed
separate ly d ue to changes
in co mpo nent ident ifi ca
t ion and fu nct ion. The re is,
however, littl e var iat io n
from one board to anothe r.
As in al l al ignmen t proce
du res. there is interac tion
between successive sec
t ions, so go back and forth
for maximum performance.
The mo st c ritica l alignment
in the transmitter sect ion
concerns the three final
co ils . Follow dire ctions
carefully. a nd a power out
put hold ing within ±0.5 W
can be obtained ove r the
4o-channel spread perm it
ted by the Pll.

There can be significa nt
differences. from one boa rd
to another, in maximum
power ou tput - which is a
fu nction of the fina l ampl i
fier trans istor. Ra nges will
be between 35 Wand 7.0
W . Component designa
tions are sil k-sc reened o n
the component side of the
board.

Since several met hods of
conversion have been used,
the al ignment instructions
are written fo r the original
freque nc ies. If you have
co nve rted the boa rd al
ready. the re la tionship be
tween the o riginal frequen
cies and the converted fre
quenc ies will be obvious.
Note: Most of the com
ponents in the vc o circuit
have been cove red with
hot-melt wax to prevent
movement. This sho uld not
be dis turbed as component
placement is c rit ica l to
ma intaining performance
of the circuit.

Transmitler Alignment
PTBM 0 27AOX

This board uses a th ree
crysta l sc heme. Ql05 is a
9.51-MHz oscillator, Ql09
is the 5.9453-MHz offset os
ci lla tor, a nd Ql17 is a
6.4005-MHz reference os
ci ll a tor.
Step 1 - Oscilla tor Frequen
cy Check

Ql05 collector should
show 9.5 MHz. Cha nge val
ues of C1 18 (nom inal 47 pF)
and (11 9 (nom inal 10 pF) to
co rrec t freq uency. Ql09
col le cto r s ho u ld s ho w
5.9435 MHz. Change va lue
of C130 (82 pF) to correc t
frequen cy. Q11 7 should in
d icate 6.4005 MHz, and



Table 1. Components and functions for the 27AOX, 36AOX, and 38COX.

correct m odul at io n. If a
ca librated, m odul ated sig
nal generator is available,
put 20 mV at about 1 kHz
into the mike input and ad
just for slight ly under 100 %
mod ulatio n.

Step 7- RfJS-M eter Adjust
ment

The board was fabricated
fo r use w ith an rf /S-mete r. A
suitab le meter ca n be con
nected between point 6B
and grou nd . Adjust RV104
(20k pot) to calibrate meter
to the power outpu t ind i
cated o n the wattmeter,

Step 6 - Modulation Adjust
ment

Using a scope or other
m odu lat io n indicator con
nec ted to the antenna ter
m in al (dummy load stil l at
tac hed), adjust RV102 for

36AOX,
38COX
11.8066 MHz
10.695 MHz
10.24 MHz
01A

zno i-f

tst j·t

2nd mixer

1st mixer

Ret oscillator '

Squelch
swi lch

Range boost

Xmtt audio
ale

Noise blanker
ga te
No ise blanker
amp
PLL custom
chip
Audio amp

Receiver A lignment

Th is board has ci rcuitry
for ani f unct io ns wh ic h can
be made operationa l by
connec ting po int 39 on the
PCB to ground . Do this prior
to receiver alignment.

27AOX
9.51 MHz
5.945 MHz
6,4 MHz
01A

Step 1 - Veo Alignment
The vco circuitry is com

mon to both t ransm it and
rece ive functions of t he
t ransce iver, and was cov
ered in t he osc i llator
freque ncy check in t he
t ransm itter-a lignment sec
t ion.
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• Values:

0 115
2SC710B
2SC1359B

0 116
2SC710
2SC829C
2SC839

0117
2SC710D

0118
2SC71Q
2SC829C
2SC839

0 119
2SC710
2SC829C
2SC839

0120
2SC327Y
2SC828
2SC945

0 121
2SC372
2SC828PO
2SC945

0122
2SC372
2SC828PO
2SC945

0 125 (36AOX only)
2SC9OQU

0126 (36AOX only)
2SC900U

IC101

IC102
TA7205P
BA521

0105
0109
0117
IC101

Buffer

Buffer

Oscillator"

AV R (Automatic
Voltage Regulator)
Xmit switch

PLL mixer

Buffer

xmn mixer

Offset oscillator "

Pre-driver

Function

Driver

Rt power amp

Rt amp

Component and
Designation

0 101
MPS3704

0102
2SC710D
2SC829
2SC839

0103
2SC71 0
2SC829
2SC839

0104
2SC710D
2SC829
2SC839

0105
2SC710D
2SC829
2SCB39

Q106
2SC 13180

0107
2SA7190

0108
2SC1359B
2SC1047

Q109
2SC710D

01 10
2SC710D
MPS3704

01 11
2SC1215
2SCl687
2SC1688

0112
2SC1760·3
2SC1957

01 13
2SC1306
2SC1678
2SC1816

0114
2SC784
2SC1047B
2SC1359

the f ina l ci rcuit by read just
ment of L1 09. Repea t as
necessary.

Last ly, adjust L106 for
m axim um output. Repeak
L109, and then L110 slight
ly, as req uired . Check chan
nel 40 for power o utput
within the 0.5-W specifica
t ion.

C1 7 8 (39 pF ) can be
changed if necessary .

Step 2 - Veo Alignment
Place the channel-selec

tor sw itc h in position 1. Us
ing a hi gh-impedance VOM
connec ted between TP8
(R114) and ground, ad jus t
T'l 01 for 1 .5 volts. Change
channel sw itch to pos ition
40 and the vo ltage should
read 4.0 vo lts,

Step 3 - Pre-Adjustment
Using a wa ttmeter o r swr

meter sho wi ng re la ti v e
power output and a dummy
load, turn L11 0 cl ock wise
u nt i l it rea ches bottom
(don't over do itl). Turn
L1 06 clockwise unti l power
ou tput is about 2 W atts.

Step 4 - Rf Alignment
Set the channel-selector

switch to posit ion 1. Tune
(in order) l1 03, L1 04, n02,
and n03 fo r m aximum rf
power ou tput. Turn L1 06
fu rther clockw ise if neces
sary to keep power at about
2 W. Change the channel
se lector switch to positi on
40 - power o utput shou ld
be with in 0.25 W of position
1. Repeat the above proce
dure un t i l this condit ion is
m et. This tu ning seq uence
is shaping the bandpass of
t he rf c i rcuit, w hic h is
capable of almost fl at re
sponse across the chan nels
if properly tuned .

Step 5 -Final Circuit Ad
justment

Th is is the m ost critica l
step in obtain ing maximum
power output and in m ain
ta in ing the fl at power re
sponse across the cha nnels.
W ith the channe l swi tch in
posi t io n 1, adjust L109 fo r
maximum ou tput, and then
L1 10 fo r maximu m. Repeat
the adjustments. Swi tch to
pos ition 40 and ver ify t hat
power output rem ain s w ith
in 0.5 W , If not, l109 often
has two positio ns for reso
nance, and normall y the
lower pos it ion is co rrect.
Find the seco nd pos it ion
and repeat t he adjustments
of both co ils. If th is has no
effect, tu rn L11 0 cl ockwise
one-half turn and repeak



Step 2- Circuit Alignment
Use the rf/S-mete r previ

ous ly insta lled, an aud io
YO M connec ted to the
speaker te rm inal s, or a
scope to monitor align
ment. Set a freque ncy gen
e rator, or a very attenuated
t ransmitte r. to a mid
frequency (27.205 MHz if
still unconverted) and very
low output to avoid age ac
tion . Adjust, in order. l115,
1104, 1105, l112, 1106,
Tl07, Tl08, and TlO9 for
maximum output. The tre
quencv generator should
have low-level modulation
if using audio output as the
indicator . Since adjust
ments interact, repeat sev
eral times to obtain maxi
mum sensitivity. If using a
calibrated generator, check
sensitivity at each band
edge. Sensitivity should be
less than 1 uv.

Step 3 - Squelch Circuit Ad
jus tment

Turn to maxi mum the ex
terna l pot be ing used fo r
squelch control and adjust
RV101 so that an S9 signa l
just breaks the squelch . If
you a re us ing a ca lib rated
ge ne rator, input a 5Q-uV sig
nal at the antenna termina l
a nd ad just fo r sque lc h
break.

Step 4 - S-Meter Adjust
ment

Using the same signal
level as step 3, adjust
mete r-ca l ib ration pot
RV103 for S9 indication.

This completes the align
me nt fo r the PT BMO
27AOX hoard .

Transmitter Alignment
PTBM0 36A,OX . nd

PTBM038COX

Step 1- Oscillator-Frequen
cy Check

These boards use a three
crystal frequency scheme.
Ql05 IS an 11 .806&-MHz
oscillator, and (118 (39 pf)
and (119 (12 pF) may he
changed to adjust frequen
cy. Offset oscillator Ql09
operates at 10.695 MHz,
and C127 (56 pf) is used for
frequency adjustment.
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Q117 IS the 10 .24-MH z
reference osci llator, and
(178 (56 pF) is used to ad
just frequency.

Step 2 - Vco Adjustment
Connect a YOM to TPa

(Rl14) and adjust TlO1 for
1 .5 V with the channel-se
lector switch in position 1.
Switch to position 40. and
the voltage shou ld be 4.5 V.

Step 3 - Pre-Adjustment
Using a wattmeter or swr

meter showing relative
power output and a dummy
load, turn l110 clockwise
until it reaches bottom .
Turn ll06 clockwise until
power output is about 2 W.
Step 4 - Rf Alignment

Set the channel-selector
switch to position 1 . Tune
{in order rrn . l103, ll04,
Tl02, and Tl03, for maxi
mum output. Turn l106 fur
ther clockwise if necessary
to keep power at about 2
Watts . Change the channel
switch to position 40-the
power output should be
within 0.25 W of pos ition 1 .
Repeat the above proce
dure until this cond it ion is
met. Th is process is shapi ng
the bandpass of the rf ci r
cuit, and it is capable of a l
most flat response across
the c ha nne ls.
Step 5-Final Circuit Ad
justment

Use the same proced ure
as in Step 5 for t he 27AOX
board.
Step 6 - Modulation Adjust
ment

Use the same procedure
as in Step 6 for the 27AOX
board.
Step 7- RflS-Meter Adjust
ment

Use the same connection
and adjustment procedures
as on the 27AOX board .

Receiver Alignmenf

The boards were de
signed with an ani function
which can be made opera
tional by connecting point
29 on the PCB to ground;
this should be done prior to
receiver alignment.
Step 1 - Vco Alignment

The vco circuit is com
mon to both transm it and

rece ive fu nc tions of the
transceiver, and was cov
ered to the oscillator-f re
quencv check in the trans
mitter-al ignment section.
Step 2 - Circuit Alignment

Use the rfIS-meter, an
audio YOM connected to
the speaker termi nals, or a
scope to monitor align
ment. Set a frequency gen
erator, or a very attenuated
transceiver, to a mid-fre
quency and very low out
put to avoid age action. Ad
just, in order, Tl04, Tl05 ,
1112, Tl06, TlOB, and TlO9
for maximum output. The
frequency generator should
have low-level modulation
if using audio output as the
indicator , Since adjust
ments interact, repeat sev
eral times to obtain maxi
mum sensitivity, decreasing
the generator output if nec
essary . If a generator tS

used, check the sensitivity
at both band ends, whic h
should he less than 1 uV.
Step 3 - Squelch Adjust
ment

Use the same procedu re
as with t he 27AOX board.
Step 4 - S-Merer Adjust
ment

Using the sa me signa l
level as in step 3, adj ust
mete r-ca libratio n pot
RV103 fo r S9 indicat ion.

Thi s comp letes a lign
ment of the 36AOX and
38AOX boards,

Transmitter Alignment
PTBM051AOX

Step 1-0scitlator-Frequen
cv Check

This board uses a two
c rysta l frequency scheme
in conjunction with the par
ticu lar Pll circuitry used in
the de sign . Ql IS a
10.2-MHz reference oscilla
tor for the Pll and injects a
signa l mto the second re
ceiver mixer, Ql0. This sig
nal IS fed into Pll 1(1
where it is divided by 1024.
A 10.695-MHz signal is gen
erated and mixed with the
above in IC3

Ql should show a fre
quency of 10,24 MHz. Ad-

just TCl (ad jacent to Xl) for
correc t freq ue ncy. The mix
er oscil lator (10,24 MHz) as
measu red at pin 1 of IC3
can be adj us ted by chang
ing the va lue of C25 (4 pf ).

Step 2 - Vco Adjustment
Connect a VOM to TPB

and adjust II to obtain 1 .5
V with the channel switch in
pos ition 1 . Switch to posi
tion 40, and the voltage
should be 3.6 V.

Step 3 - Pre-Adjustment
Using a wattmeter or swr

meter showing relative
power and a dummy load,
turn l12 clockwise until it
reaches bottom. Turn l7
clockwise until power out
put is about 2 W.

Step 4 - Rf Alignment
Set the channel-selector

switch to position 1. Tune
(in order) rr . l 2, T2, l5, n ,
and T4 for maximum power
output. Turn l7 furt her
clockwise if necessary to
keep power at or about 2
W. Change the switch to
position 40, and power out
put should rema in constant
wit hin about 0,25 W. Re peat
the above procedures unt il
this cond ition is me t This
proced ure IS shaping the
band pass of the rf circu it,
a nd it is capable of a lmost
flat respo nse across the
band.

Step 5-Final Circuit Ad
iustment

This is the most critica l
ad justment to obtain max i
mum power output and
ma intain the flat power re
sponse across the band ,
W ith the selector switch in
position 20, adjust l11 for
maximum power output
and then l12 for a higher
maximum. Repeat the ad
justments. Switch succes
sively to channel j and 40
to verify that power output
remains within 0.5 W of that
obtained in position 20. If it
does not. return to position
20, turn l12 a quarter turn
clockwise. readjust III for
maximum output and re
check position 1 and 40.
last, adjust l7 for rnaxt
mum output Repeak l11
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Table 2. Components and funct ions for the 51AOX.

Step 2 - Squelch Circuit Ad
jus tment

Turn the externa l pot be
ing used for squelch contro l
to maximum and adjust
RV1 (adjacent to T8) so that
an 59 sig na l just breaks the
squelc h. If a calibrated ge n
erator is being used, input a
SQ-uV signa l at the antenna
term inal a nd adj ust fo r
squelch break.
Step 3-S-Meter Adiust
ment

Using the same signa l
leve l as Ste p 2, adj us t
meter-ca li bration pot RV3
(ad jace nt to 110) fo r 59 in
dication .

Thi s compl e te s align 
ment of the 51AOX board.

This board was made to
use a n LEO channel disp lay.
A specia l channel-selector
switc h with an extra section
of contacts protr ud ing from
the top side was mounted
to the boa rd. Ano ther PC B
assembly (PTSW0 23AO X)
was connec ted to the top of
the switc h and conta ined
the LED drivers. The LEOs

were mounted on boa rd as
sembly PTlD01 5AO X a nd
interconnected to the driv
er board with fla t ribbo n
cabl e . Ea ch board con
nected to the identi cal le t
tered holes on the other
b o ard . Dri ver board
PT5W0 23AO X ho le 1 is
connected to ma in PCB
ground and hol e 2 to ter
m ina l 9 on the main PCB,

Hv-Cain produced two
rad ios that had all of the
fu nctiona l controls in the
micro pho ne, the main chas
sis asse mblies of which
cou ld be mounted in the
trunk or under the ca r seat.
This not only fa cilita ted
ease of opera tion but, by re
movin g the m icrophone,
prevented theft.

Model 1679

The tra nsceiver used co n
ventional Pll circuitry con
ta ined on the 36AOX board
which was connected to an
a ux iliary control board
mounted above it on the
metal chassis. The control
board ha s 750070 etc hed on
the foil side, and 878928

and l12 slightly for max
imum outpu t. Re che ck
channe ls 1 and 40.
Step 6 - Modulation Adjus t
ment

Using a scope connected
to the antenna terminal
(dummy load sti ll attac hed)
or other modulation in
dicator, adjust RV2 for just
und er 100% modulation . If
a calibrated, modulated sig
nal ge ne ra tor is ava ilable,
put 20 mV at about 1 kHz
into the mic input and ad
jus t fo r the correct modula
tion level.
Step 7- Rf/S-Meter

The board was fabricated
for use with an rf /S-meter . A
su ita ble meter can be con
nected between point 68
and ground Adjust RV2
(nea r L12) to ca libra te the
meter to the power level in
dicated on the wattmeter.

Receiver Alignment

This board has circu itry
fo r an anl and noise-bla nker
fu nctio n. The enl can be
made operationa l by con
necting po ints 31 and 41 on
the PCB. When these points
are no t connec ted , the
no ise-blank er ci rc u it is
operational. A switc h can
be installed for easy fun c
tio n se lec tio n, and the ani
should be e ngaged prior to
a lignment.

Step 1 - Circuit Alignment
Use the rf /S-meter, an

audio VO M connected to
the speaker term ina ls, or a
scope to monito r align
ment. Set a frequency gen
e rator or a very attenuated
t ra ns m itte r t o a mid 
frequency and very low
output to avoid age ac tion.
Adjust, in order, TS, T6, L14,
T7, T8, and no for max
imum output. The frequen
cy ge ne rator should have
low-leve l modulatio n if us
ing aud io output as the in
dica tor. Since adjustments
inte ract, repe a t seve ra l
times to obtain maximum
sensitivity a nd, if usi ng a
ca li brated ge nerator, check
the sensitivity at each band
edge. Sensitivity shou ld be
less than 1 uV.
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Component and
Designation

a'
2SC710

02
2SC710

03
2SC l687

a'
2SC1750
2SC 1846
2SG2036

05
2SCl306
2SC1678
2SC1974
2SC2075

06
2SC1318

07
2SA719
2SA720

OB
2SC710
2SC460
2SC 1047

09
2SC710
2SCl359

Function

10.24-MHz oscillator

Buffer

AI pre-driver

Al driver

Af power amp

AVA (Automatic
Voltage AegulatOf)
Xrnit switch

Al amp

tst mixer

0'0
2SC710
2SC829
2SC839

011
2SC710
2SC829

012
2SC71O
2SC829

0 13
2SC372
2SC828
2SC945

AU
2SA564
2SA719
2SA720

a's
2SC900
2SC945

022
2SC900

IC1
IC2

TA7310P
rca

TA7310P

IC'
BA521

2nd mixer

tst i-I

2nd j.f

Audio swi tch

ALC

ALC

Dc switch

Custom PLL 02
Vco/mixer/buller

xmtt osczmfxer

Audio amp

silk-sc ree ned on the com
ponent side. The rea r of the
chass is co nta ins a la rge
'l e -c o n t a c t connect o r
which was used to inter
connect wit h the micro-
phone through a specia lly
made cord .

The mic rop hone was
black with two seven-seg
ment red lE Ds used for
c ha nne l indicators and red
(transm it) a nd green (re
ce ive) diodes located one
on e ither side of a silve r
handled toggle sw itch.
The re are co mmerci a lly
availab le service manual s
which will illust ra te t he in
terconnect ion of the two
PCBs and the mic rop hone.

Since t he tra nsce iver
uses the same mai n PCB for
tra nsmit and rece iver func
tions, the radio can be con
verted in the same manner
as a switc h-se lec ted chan
nel unit. One word of cau
tion - the mike cord wa s
prone to failure. Buy two.

Model 2716

This rad io wa s know n as
the Hy-Ca in 16 a nd was a



24 hr. timer

S.G. Roscoe, Box 1, Site 5, R.R.#5, Armdale, Nova Scotia,
Canada B3L 4J5, (902) 868-2343. ,,95

RADIO STATIONS COMMON? NOT THIS KINO is a history of communica
tions commencing with the first visual systems. terminating In a br ief
description ct the electronics fi tted In the modern merchant ship, and
centeroo around the largest marine radio station in Canada. Ha lita. Radio
VCS. As a member of the Royal Canadian Navy, Met ro Goldwyn Mayer Inc ..
Ai, Services Branch Department 01 T,ansport, Gypsum Transporta tion L1d_.
Royal Canadian Mounled Police, and Canadian Coaat Guard, Mr. Roscoe
has enjoyoo twen ty-live years as a radio operator. He operates Amateur
Radio Station VEl BC and Is an ac tive member at Society at Wire less
Pioneers. veteran Wireless Operata,s ASSOCiation, Can ad ian Amaleur
Radio FOOeration. Nova Scotia Amateur Radio Associat ion , Kings Counly
Amateur Rad io ClUb, American Radio Relay league and Wortd Ship Society.
Anyone with an interest In Amateur Radio. Ship RadioSlations. Commerc ial
Radio Operating, Teleg raphy, Aircraft Ships. or Nova Scot ia, should find
Ihls book Interesting and Informa live. R. ...... your copy now. Send no
mon.y at thi s tim•. You will be nolUted of tIM shipping dala, .nd will be
blll&d at tt>lll Uma.

$24 .95
.7.50

. . 6.00

microprocessor
water resistant

New low Price
-$59.95

sular assist

the first microprocessor watch
made especially for hams

WORLD TIME
WATCH

TEMPO s-t UPGRAOE KITS
$39.95

A dd $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.

The HAM·' func t ions include local time,
world time, (G .M.T. too) count-up and
count down chronometer, day. month,
date. alarm and h ourly c hime. It 's ideal
f or log-keeping, OX time conversion and
10 minute 1.0. t iming. The HAM-l fea
tu res a high contrast Seiko display and
so lar cell battery assist. Battery life is
better then 4 years. The HAM-' is water
resistant t o 20 meters, the case is 100%
so lid sta inless steel and the crysta l is
scratch resistant mineral glass. The HAM
1 is ru gged and durable and has a 1 year
wa rranty.

2 METER AMPLIFIER
$39.95

Up grade your early T empo 5- 1 to cur
rent Product ion Specifications, ki ts
include: .450 M .A .H. Battery Pack
• New Case Assembly • All New Es
cutcheons _ Spkr./Mic. Jack w/Dust
Cap. New Earphone & Jack . P.C.B.
and Parts for Easy Installat ion. Detailed
Instruct ion Manual . For Radios With &
Without T .T. Pad.

Other Accessor ies Available:

Spkr/Mic. Designed for S· l 'so
Heavy Duty Belt Clip .
Flex Antenna .

T o Order Call or Write to:

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 Lincoln Avenue
Belmont, CA. 94002 U .S.A.

{41 5 1595-3949

. 2 Wat ts In, 10 Watts Out - V.S. W.A.
Protected. Can be Used for F.M. & 5.S.
B. - Led Sta tus Indicators - L ow Loss
50· 239 Connectors - Current D rain Less
T han 2.5A at 13 .6 V.D.C. - Massive
Heatstnk - Built In T fR Switch

..... Saa LiSI 01 Ad"an isers on page 730 73Magazine • Marc h .1 982 43



Table 3. Components and func tions for the 750096.
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0101 ''0
MPS3704

0102 Pll mixer
MPS6514

0103 Butler
MPS6513

0'04 Buffer
MPS6513

0105 11 .806-MHz oscillator
MPS6513

0106 AVR (Automatic
MPS3104 Voltage Regulator)

0107 Xmit switch
MPS3702

0108 Buffer
MPS6513

0109 1O.695-MHz offset
MPS6513 oscillator

0110 Xrmt mixer
MPS6513

0111 Pre-driver
MPS6513

0112 Driver
MPS·U02

0113 RI power amp
MRF472

0114 RI amp
MPS6514

0115 tst ree mixer
MPS6514

0116 2nd rec mixer
MPS6513

0117 Ret oscillator, 10.24 MHz
MPS6513

0118 tst i-I
MPS6514

0119 2nd j.f

MPS5172
0120 Squelch

MPS5172
0121 Range boost

MPS6514
0122 Xmt audio AlC

MPS6513
0125 Noise-blanker gate

2N5088
0'26 Norse-blanker amp

2N5088
IC101 Pll

MM48141
IC102 Audio amp

TA7205P

Function

Receiver Alignment

Step 1- Vco Afignment
The vco ci rcuitry is com

mon to both trans mitter
and receive r and was cov
e re d in the oscillato r
frequency c heck durin g
tran smitter a lignme nt.
Step 2 - Circuit Alignment

Connect an aud io VOM
to the speaker te rmina ls o r
a high- impedance VOM to
point 6B (or use the rtf5
meter installed previously)
and ground. Using a fre
quency generator o r a very
attenuated transmi tter set
fo r a m id-chan nel, adjust, in
orde r, T1 04, T1 05, l11 2,
T106, T1 07, T1 08, and T109
fo r maximum aud io outpu t.

Step 3 - Rf Alignment
Place in opera tion on

channell and adjust T11 1.
l103, ll04, T102, and T103.
in o rder. for maximum pow
er output. Reduce output
by tu rning ll06 clockwise if
necessary to remain at no
more tha n 2 W. Repea t sev
e ral times if necessary to
o btai n maximum power
output. Switc h to position
40 a nd verity tha t power
ou tpu t is with in 0.25 W of
the position 1 reading.
Step 4 - Finaf Circuit Align
ment

Follow the instructions in
Step 5 fo r board 27AOX.
Step 5 - Modulation Adjus t
ment

Usi ng a scope or other
mod ulation indicator con
nected to the ante nna ter
minal , adj ust RV102 for co r
rect modulat ion . If a ca li
brated , modulated signal
generator is ava ilable, con
nect to point 22 on the ma in
PCB and set for 20 mV at
about 1 kHz, and adjust fo r
just unde r 100% modula
tion.
Step 6 - Rf/5-M eter

An rf/S-me ter can be used
with this boa rd by connect
ing between point 6B and
ground on the main PCB,
Adjust RV104 to ca librate
the meter to the power in
d icated on the wa ttmete r.

Th is completes the
transmitter alignment

Transmitter Alignment
879709

This board uses a three
crystal freq uency sc heme.
Q105 is an 11 ,8066-MHz
osci lla tor which is t ri pled to
function with the vco. Off
set oscilla tor Q109 runs a t
10.695 MHz, and Pll refe r
ence oscillator Ql17 is at
10.24 MHz.
Step 1 - Vco Adiustment

Connec t a high- im ped
ance VOM to TP8 (Rl 14)
and ad just T101 for 1 .5 V in
d ica ted when se t to cha n
nel o ne. Co ll ec to r of Ql 08
should give a freq uency
reading of 37.66 MHz at th is
time.
Step 2 - Pre-adiustment

Using a wattmeter or swr
meter showing relative
power output and a dummy
load, turn l 110 maximum
clockwise and ll06 clock
wise until power output is
approximate ly 2 Watts.

to loca te a ll of the com
ponents necessa ry to con
struct a complete unit, con
sult comme rcially-avail 
able service manua ls for
connections.

crystal and assoc iated com
ponents on the foil side a re
the clock. look at the crys
tal frequency carefully if
you have one of the
boards-it's a TV crysta l
adjusted by the cap to give
nea rly correct time. Much
less expensive than using a
specia l c rysta l runnin g a t
exactly 3600 kHz.

All fun cti on s we re ac
tivated by de press ing the
appropriate keys, with the
channels slewi ng up or
down, and the sq uelch and
volume controlled by
16-step cont rol ci rcuits .

In addition to the
mic ro phone board, the in
terface boa rd (750097 on
fo il side and 879499 on
compone nt side) and the
main PCB (750096 on fo il
side and 879709 o n compo
nent side) were interco n
nected to form the func
tional un it .

Since the mai n PCB can
be made operationa l with a
conventional channel -se
lector switch as used on
other mode ls, the following
al ignment proced ure is pro
vided . Should you be able

Component and
Designation

sta te-of- t he-a rt advance
ment over the re mo te
cont rolled 2679. It was
completely designed by Hv
Gai n a nd was the first re
m o t e- m i c ro p r o c e s so r
contro ll ed rad io manufac
tured. The main PCB used
cou ld be operated with a
conve nt io na l 40-channel
switc h or interconnec ted
with a log ic-cont rol boa rd
to accept seria l da ta fro m
the microprocessor loca ted
in the mic rophone.

The transceiver featured
4o-channe l operation, two
frequency memories , an
emergency switch to over
ride a ll func tions and go to
chan ne l 9, PA fu nc tion, a
switc hable noise blanker,
and a clock.

The heart of the syste m
was a Nat iona l Sem icon
d ucto r m ic ro pr o c e ssor
wh ich was bonded to the
microphone PCB. Nat iona l
Semi ma nufactu red t his
board . It has been adver
tised for sale for use of the
clock on ly. Identification
on the lower left corner of
the fo il side is MA6008-c .
The trimmer cap, IC, and
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Shou ld any of the boa rds
fa il to align properly, start
troubleshooting from t he
front end of the receiver or
transmitter sections to lo
cate t he troub le . Since
these boards were in vari
ous stages of ma nufacture
when operations ceased,
they shou ld be inspected
carefully fo r damaged com
ponents or so lde r bridges.

In so me models , the
detector is a 1N4148 diode
(usually found after the 2nd
i-f amp Q119) and it is sub
ject to infant mortality due
to solder heat during assem

»Iy. If it is replaced, leave it
stand ing up in the air on
long leads and heat sink
between the board and
diode body.

That is the list of boards
which many hams have
converted. They are very
well designed items, and if
in proper condition and
al ignment should give very
good service for a number
of years .•

Repeat the adjustments as
necessa ry.
Step 3-SqueJch Adjust
ment

The squelch-adjustment
circuitry was located on the
control interface board. To
make the squelch circuit
functional , connect the
wiper pin of a 10k pot to
PCB point 7 and a 20k
resistor in series between
one of the pot TR pins and
point 11 on the PCB. last.
connect a 10k pot (which
will be the sque lch co ntro l)
between point 7 and
ground.

Turn the 10k pot co m
pletely clockwise and ad
just the 20k pot (squelch
calibrate) so that an S9
signal just breaks squelch.
If a calibrated signal gener
ator is avai lable, input 50
uV at the antenna terminal
and adjust for squelch
break.

Th is completes align
ment of the receiver por
tion of the board.



Thomas C l ohman WB6NQK
3628 A Court
Oxnard CA 93033

OSCAR Pathfinder
- a colorful way to track the satellites

A fter purchasing my
shiny New Apple II

Plus last veer. I went searcb
ing through my stac ks of
old 73 Magazines for some
good programs to run on it.
To my amazement, there
wa s an annoying lack of ar
ticleson thi s machine. (Hey,
App le owne rs what
gives?) There were a lot of
p rog ram s for othe r
ma chines, but I d idn't feel
l ike going through the has
sle of tr an slating the m.
Besides, I wa nted to use the
graphics capab ility of the
Appl e, and the prog rams I
found were not sui tab le fo r
graph ics. So I decid ed that
a good way to get familiar
with the machine and to of-
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fer so mething to other Ap
ple hams would be to write
my own program. Since 1
have always had a lingering
interest in the OSCAR satel
lites. an OSCAR satellite
tracking program became
my object ive.

The features I wan ted my
program to have were:

1) A graphics routine to
display in real time the posi
tion of the satel li te being
tracked on a scale map of
the US along with a si
m u l t ane o u s dis p lay of
azi mu th a nd e leva tion
f igures f or an antenna
array .

2) A rou tine to display a
li st o f the azimut h and el
evat ion f igures for the orbit.

3) The equatorial cro ss-.
ing data for each of the or
bits o n the day selected,

4) A routine to display a
li st of the latitude and
longitude of the satellite for
each minute of the orbit.

Besides computing o r
bital data fo r OSCA R
satell i tes, I wanted the
capabi lity to co mpute o r
bital data for any circular
orbit satellite. Building on
the ba sic ideas and re
search of the authors I have
m enti o ned in th e ref 
erences, I came up with
OSCA R Pathf inder.

A lthough the basics of
th e pr o g r a m ca me
st ra ig h t f o rw ar d l y, there
were two major obstac les I

had to overcome before it
would operate in the Apple.
The fi rst and most difficult
to solve stemmed from the
way the Apple memory is
organized (see Fig. 1I. As
you can see, H i-Res screen
buffer 1 is located from
8192 to 16383. Hi-Res
screen buffer 2 is located
piggyback to that from
16384 to 24525 . Basic pro
grams sta rt lo ading into
memory at location 2048,
fi ll ing up m emory f rom
there the way water fil ls a
glass. lOM EM fl oats up
through memory w it h the
loading program like a cork
fl oats up with the wate r
When the program is fu lly
loaded, lOMEM is at the
end of the program , Now, if
the program is longer than
6K bytes, the end of the pro
gram extends up into and
posstblv beyond the screen
butters.

In the case of OSCAR
Pathf inder, which is ap
pro xim ate l y t Jx -bvte s
long, 7K of t he program
overlaps Hi-Res screen buf
fer 1. When the command
HGR is encountered in the
program , t he buffer is
cleared and POOF!-the
l a st 7K of OSCAR
Pathfinder goes off to the
bit bucket.

Since the Hi-Res screens
cannot be moved to an
other location in memory
(at least as far as I know),
the program must therefore
be made to occupy another
non-conflicting portion of
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putes the data for the o rb it
you se lect and then offers
a choice o f d isplay modes.

The first info rmation to
be e nte red is the position
of t he sta t io n in longitude
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of - 180 to 180 degree s
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negative nu mbers . Th e
da ta is checked to be sure
it is in th e proper range.
Next. O SCAR Path finder
asks the user for the date of
the o rbit to be co mputed.
This is e ntered in six d igits.
two ea ch for day, mo nth,
and yea r. The p rog ram
checks the ent ry for pro p
e r ra nge . Then the day of
the week fo r the date en
tered is requested. to be
used late r in determining
the mode of ope ration for
the satellite.

OSCAR Pathf inder then
requests the na me of the
satellite and, if it is not an
OSCAR satellite. it then re
quests the o rbital pa 
rameters fo r that sa te llite .
The program asks for the
no rt hbou nd equato rial
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lengt h ex tends into Hi-Res
sc reen buffer 1. e ither the
sa me rel o ca t io n me thod
used to run OSCA R Pa th
finde r ma y be used o r o ne
cou ld sp lit the program in
half and d raw the map in
two steps. Run ning the pro
gra m re sults in a ma p o f
t he US, Mexi co. and Can
ada with la t it ude and longi
tude lines fo r every 10 de
grees . To save t his map fo r
lat er use by OSC AR Path
fi nder, first e nte r and run
the program in li st ing 3.
Then use t he BSAVE com
mand to save the ma p o n
di sk as a bina ry fil e . Use
t he file name " MAP 1." OS
CAR Pathfinder wil l load
the ma p a s needed .

List ing 1.
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Operalion
As you might a lready

h a ve deduced. OSCA R
Pathfinder was o rig inated
o n a 48K Apple II Plus m a
chine with a single disk
d rive. When ru n, OSCAR
Pathfinder fi rst sets up vari
ables, a rrays. and formu
las . Then it asks you fo r t he
data necessary fo r compu
tation. The program com-

, -'0 ...... ,.,.. ~ 'o~." _. I~."

2'0 V1", ' 0 ' , Oft -...,... ...., 1CJ£fI , .. _ ............. ,-
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Fig. 1. 48K Apple II Plus memory organization.

fo r the program to plot o n. I
had two opt ions t hat I knew
of . O ne was to obta in o ne
of those fancy sophist icat
e d g ra p h ics d igit iz er
table ts - which costs lots of
bucks. The o the r was to do
it by so ftwa re-which costs
lots of hours. Since I had
lots more ho urs to burn
tha n bucks, I chose the la t
ter method . I dec ided t ha t
by using lots of HPl OT in
struct ions. I cou ld draw t he
necessary map.

The map I chose to pu t
into memory was a Me rca·
tor projec tio n because the
lat itude a nd longitude lines
we re st ra ight, eas ing the
mat h req uirements to plot
coordinates. In o rder to ob-
tain the X, Ycoord ina tes fo r
the HPl OT comma nds, I
traced the map o n some
gra ph paper which had a
suff ic ient number of verti
ca l and ho rizon tal lines to
provide reasonable resolu
tion fo r the map. The n by
numberi ng the ve rtical lines
from 0 to 279 and the hori
zontal li nes from °to 159, I
was able to come up with
the X,Y coord inates of all
the major fea tures of the
map. (Bel ieve me. that's a
lot of dotsl )

The resulting program is
given in listing 3. Si nce its

memory. With 48K of mern
ory avai lab le, there is lots
of room to use between the
end of Hi-Res sc reen bu ffe r
1 and DOS.

Ahah, but to ge t the pro
gram up there tha t wa s
the problem ! Si nce l OMEM
and HI ME M affect on ly the
limits of variable a nd array
space. it wou ldn't help to
move them around . After a
lot of PEEKing, POKEing,
hair pu lling. and studying o f
the Apple manual s. I dis
covered the fa ct that the
Apple uses soft ware point
ers to ind icate the beg in-
ning and ending of BASIC
programs in memory, a lo ng
with other various pointers,
all located in page Zero.
l ocations 103 and 104
(S67.$68) make up the
pointer to the program's
beginn ing add ress .

Afte r a littl e experiment
ing, I d iscove red that by
chang ing the co ntents of
th is poi nte r I co uld con trol
the locat ion a t whic h the
BASIC prog rams sta rt load
ing. Success! Now by typing
t he co m ma nd " PO KE
104,64,PO KE 10 J,O PO KE
16384,0", I se t the add ress
of the beg inning of a BA SI C
program to 16384, Immedi
a te ly fo llo wi ng H i-Re s
sc reen bu ffe r 1 . Si nce Hi
Res sc reen 2 is not used a t
a ll in OSCAR Pa thfinde r, I
didn 't have to worry about
it caus ing any pro blems.
OSCAR Pathfinder could
then be loaded into memo
ry and would reside from
16384 on up, with plenty of
roo m left avai lable for
va riab les and arrays be
tween the end of the pro
gram (l OMEM) and DOS
(H IM EM ).

This memory shuffling is
accomplished by the small
program, OSCAR START
ER. which appears in li sting
1. OSCAR STARTER will
then ca use the main pro
gram (listing 2) to load from
the disk and run .

The seco nd ma jor prob
lem encountered was how
to get an accurate sca le
map into the scree n buffer
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B " , ""'NT "" ITH' N , HE """"OS llF ,HE ...... . . , , V'A~ '7' PA ' ~' ' AO' ~'·TO
"'SPLM f", ...... ""-.- H PE . ~ • •
"""" GE T s. , IF G• • • ~. ' ''' ~ ...- , """E
'"""XT otO,<:£?"" GE ' G" "" , .., G.
:><>60 ooTO 75bO
la70 HOIO£ • POKE - '~'O'. o

""'" ooouO 900(1, """"B q""" , GOS UB '0000lO9O VTA O 2], ""'N' '''B' " OO' J · ""D IT • ", "" W .AG ' , - ""0£ .,;;(If.
"00 IF l R _ 0 THEH ' ''AD :l' "., .., OS '" "-A"", ..." .., " HII ' 'N R"""" "" """'''''
0. , .... , NT ·TH,S ORBn·, GOTO ''''0
" '0 BoSuO 1 0:lQ0
3'20 VT AO '2, PR I .. , ·H" ~t ~ WHO" READ' ' 0 S TART·

""" VfAD 2' , ""'N' -Hn ' E"" FOR ,,", NU. " ,
3'40 VT A9 , •• H'AO 20, GE' ~, ' ..T G" , " G• •
3':>0 IF G. < > r ..... 'l;>' 3 ' '''
Jlw VlAB n, HTAB "CALL _ OM, v TAB n, HTAD .' PA1 HT ·Tt I'E.·, VfAB n, HT"
02'" .... ' HI ·A".....T.. '·
32<10 F"'" _ AS '2' fO Lg,;"

3 ' 10 ...... OT ' S. VS 10 """ ' O, ll,""" ", I>
3220 T _ SS"'O.,,. GOSU B ,,,,,,,,,,TO . e E'" ' ," ,~' ,A' · F N
AD 22. H'AD 0, PA' ''T • ., vTAB n, HfAB :lB, PH'~T

, "" ' ~, ' " V' AB ,2, HM O :lB , PAI NT Al
3 ' '''' FlJR J • , 10 2 "0 · PEH , _ '.304" POOE

".
32"" ><E "
noo ~R ''''
J"o "'-"
3"~ V'AO ~" " 'A9 ,~, I"" HT "TIR . , , ~ , . " IN. ·
3320 VTAB 2~ , HTAB '0, [lET u., ""'0 ."""
3''''' RE" "'SI'\.A' Alf~~
3"0 P~E " .2, HOME , f~ XT

'.20 V'AO ', PA , ,,, TAB' "00' ," ORDIT • ·,,"',o.Au,,· "'" · ,o u
,no '~'R. 0 ' HEN VTAB ]2 , H1A D 0, F LASH ' PA ' ''' · SATEo.L"~ "'" , .. R"""". ·,
____ , V , "" lO, ""'N' f AD' D'·"" A'*H""" I)A' A AVAI LAS LE . · , OOTO ,u.o
'u", Vl AB ' , PRIHT TAO ' O'· AN lE ....... O'RE(""" ""M, ·
,."., VlAB U' .... ' N' ·T ,,"" '-"-U' Al' .....'H ElEVA" ""·
3'''0 V"'B b, F"" I _ , '0.0' "R' ''' "_"'" HE "
"'0 POI<E 3 « . ~
"OOL a •
'~90 ' Of' I • AS'2' '0 LS'2'
'50<> e a e • " IF L > _ 2' , ..... ,='
"'0' " 5""0,1 ', GOl3Ull """",,AI F " "" 'SSP ' «, " • R5" Eo. .
e"

'''20 V'AB e, PA '''' .. , ' AD' ' ''' 1M , ' AB ' ""El.,,'" ..."
, ,.,, VTAD N , HTAB 20, N' e. , OOTO 2" '0
' ''50 VlAD n , PRIN ' ' AB' W"H " ANY~" 10 (""" •• , . GET e', PoolNl G" If G• •

~..... '27 ' THEH 2 ..10
"""', ......, , e _ 7, 00'0 '~ IO

3""" RE" O'"", AV SSP'S
3610 POI<~ ", 2, ,U, , """" , vTAD . , PR I '"

"" "1 0 ,"
362Q ' • "''' , 00', GOS UB ''''''''',Ll _ FN 1>P ' '''<2.''''' • Ru'
36W VTAD. , P1< , ..1 ."ro;. Of' £.,.. ·,14,· '''''LOlt " ' "ILl
"'00 v 'AB ~, ""'N' ""I' WOSAL PO' ~lS FOR ' H'S ""0" _ , "
"'50 V1AD ... "" 'NT Tl... " ""' LAt L""-
"""" VfAD 1. "", .. , • ' AfTEA • .,X> ,U'C' , ' .. ,
"''', Vl AS 0, F"" , _ , TO « 0, PRl ..' " _. " ...-n
3bOO POOE ' • • 0" • 0
3b"0 FOR' . ' 10 ' NT ' P ER •• ~,

'700 L p L ' " IF e < n "lEN J7'"
VIC VIAll ", .IT AB 10' "R ' N' ."" ANV HV 10 , ,,,,I.·,, ... , " " "","T 0 " IF u. _

r .... '2?> "*-N ......0
3f20 L ""......,
3f"" _ 5 SPlO.I ' , ""SUD ':>:IOO,L' •

""~7.0,
"50 ... "
Jf60 VTAB 2 «, HTAD 20, GET " . , PIJI<~ 3',2' HOHL , Bo l" ;'b 'O
~f 70 oo'to 2 . , 0

''''''' E""
~ooo """ RE Al. I ' ''''' ""APHI~S
'0>0 _, HbI'tl- , HCOLOR. ,

. " " , .... , H' r HR. "'·"'-000 ""'" ,.
. 0 20 POOE 3 ' ." ...-
40 J" IF F D" _ I ,HE" « 07 0
«"3~ POO,E - '6'03.0
_ 0 Vl AD '0, HT.... u ' nA"" • PRI ..T . ,"" SoQ1I:~eITE oon HII ' PASS- ' vtAD ", " TA
B 5 . P RI NT · ",," ' N , .... """'"l>ll DO ,HE ,.".,.. " , _""'-- , Vl AB ' 2, Poo' ''' 'AB' ~,·lO

OI!lPl A> "IE ""'" ALONE TV"'" . "."
.~ DE f G. , " G, _ - ". THEN HOllE, P~E

..>tEn r"",cr~' " GE l 0" PR,'" D.

.""" """, """". 070 HOllE , ~E 1"'0'.0
'0Il0 """"" 9000 , OOSU O """,>, ""'"-'0 1""'-'"
'''''0 v'AB " , PRIH' , , ?> OS"" ,,"011. ·,,,, ,o .AG' ,· ""0£ ., ,,,,.
4100 IF 1R _ ° l HEN H' ", PA JN' 01;." "LAS'"', ""'N' - "'" ' ~R_ ." ..0 . " '"
L' "" ' NT 'TH I S ORB" ·' ,,"'0 ...". , '0 GOBuD,~o,,:>0, • AS' J>, OOSUS ' '''''''' , VlAD n, "h ' N' ·HIT SPAtl """ _ .. II"". -, u ,· (All
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VT AO I~, PRI .. '

-, v' AB ,0' Hf A~ ~,

,. ~101H

• • J"

3' TttEN 2230
<> TttE H n~o

",". RIO" "

ORO' 'S P EA OM
PREcrSS1OO, hAD.

_,,"" .RAD '

TAB ' ~ '·OR BIH• . !)A'A _ COIlf'OTEO·

- " ,..p,. ,....., .. " ,, , .." , .

, qo "" So '" <

INPU' "eATI'lJl>E , """,a ... . ".." S'. ·IA.,

'AD' 12'·S'A""" eOCATl OO·. VlA9 ", PR, ,,'

VlAD ,~, H' AB ~,'"00
00
",,, so,,, . VAL 'A", I F SO '"
, 40'. 8OTO "00
"20 sO'" _ So'" • R6,so'21 _ so<" ' A6
noo ... " Gn SoQ' OATA

"'0 ......,
n:>o V1A~ t2, .... , .. , 1AD' 2' - ...... ' 'S THE DAH lIF" 'HE "" DIT O£SIREI>? ·
,,"" VTAD ,., P R '''' "'0 ' ' 0 ' " ""1£ , ' ....oon' , -
n «" VTAD ,«, H'AD ,. , ' NPUT o H
2~ " 01 . a •• 'HFN 2,,,,,
",..., of . V , "m. ' OTO. ' . 2 )) . 'F I>T < ° "" OT ,
nfO ... " v , LE ' " '074."" " ... , " "" A' <
na" 01 . _ LE" . <D" .» • "/". '''D. 'OH. J .2> •
2""<' ~"'.•.J • • , • ...-
, ,, ., VTAO t2 . " TAD ", INPUl - ""AT ",.. "" l HE ""EK ' s T>1,n~ ·,A'

2"" "". P l"' '' ' AO,21 ' I' "". < > 0 ......0 OA. < > 02' ""0 OAS ' > 03. AND
OA' < , 0 " AND ""S, "". ""0 1lA. < > "".....0 "" . , > ot. ' 00£" •.,.,. " VI
A9 ''', """'" ' AD ' . ,. "". " 01 RECOON' lEO ", , "" , _ , TO J<X>(I, NE " , OO TO ' 2'9<)
n:>o . . ..... , V'AD D, " TAD f , PR' N' . _ "" SoQTELLl TE O£ S ,RE o , · , V,AD ,>, ' ''AD "
.... , N' " . _ _ • . , . _, . , V'AD IJ, H'AD ", PA 'H1 '"II DOCAR 7" , Vl AD'

5 , H' AD ", F'R' N' ·2 ] DOCAR 0·, V"'D H, H' A9 '2, PR1 N' .J' 0",,".'"
,JJo V'AO 'HI HtAB '2, ""' ''' •• , "" IT · , VlAB 0 , " TAD 3«, H."U' - " ,G'
n.o " v .... '6 . , , , CO'< V""- m . , , « "t'N 2J2V
2 ' 50 "G' · . , . T>tEN OS~ "OS. "0S<:Al< !", AL'
.7. OOTO 'W"
2""" IF e • • ·2- , ..... OS~ P D.OS . 4 ·OS""" D-."" • ~".PFR _ 10,. 7H , ' NC _ qq.q
• GOTO 2''1<>
2 170 "G' a •• - THE N ENO
2300 GOSIJIl' "''-'0
nqo 0 ' N' ' RII I PER + .~J, """
" 00 C _ 'PER I RII ' • 3bO • A", RE"
'«100 . F N ALS,R7 I 'R7 • ",-"" RE~

2420 Ol~ .... ",B'.S.... '5. , " T ' ''''A •• ~))

24'0 """"~ OOOC>, 6OSUO """", """'-'B """"
2'~0 GOSU B b:lOO
2.~ vI~ ;" , PA1 H' 'AR' "' - .... ,(.. ORB " > ' 9ELE C T BV REF . " .
.~• ..., v" n , Ht",O 3~, r ........ A',.,0 If , .. ''''H,.""
, . ..... "" . """-- ' AO>, IF "" > DOR "" ( 0 , HE" 2 • ...,
l4QO PlJl<E 10 ," ,""""

"""" V,"" " , .... , H' ' AO' ~,-_ COIOPUT ' NU OR ~ "Al. M'A "'" " , v 'AB " "'" .., lA
D ' ~,oo.,· ""DIT . · , "' <0 . "" ' 1 ' "" · , 0 "
",,0 V'AB '0' ""' ''' 'AB' 'Z'·PL EAS E STAND B•... •
",ro VT"" 1«, FOR , _ , '0 ' 0, ""'~l . _." ""XT

n"" Vf AD ,a, HfAB " .... 1.. ' ' OROI ' AL !)A'A COIlf'OTEo "'"
PR' ''' "WT lIF" . , , .., 'PER' . " ,, " " " ' UT ES "" THE ORO lT . ·
",.0 GOSuO ,00<>
= POI<E 3 «." TE" , IO'IE , VT AS~, P R I ..T
2:i<oO POO:E 3 «, ~
""0 TEn ' ......, ' v,.... :l , PooIN ' ' AB' ""THE SE Ol SPLM ""O£S ARE AVAleA"'-E , ·
Z5IIO VlAD a , HTAO~, "" ' NT . " REAL ,,"" G,,,,,,,"rS · , "" 'NT TAO ' ~ ' ''', H''''' SPEE
I> " ''''''H ' CS ·, "" 'Nl "., ,, "' ·3' ....1£""" AllEe DA'A · , PA' NT TAB ' ~ , • • , ""ElSATELLT

" ...., H' • ,.'fo,,,R2 . ~., .,~ ,A3 . ''''2.,R• • ".,e",~~ _ :i? ",,~ , H" • . ",,«~,RH

" "'.",~7 . '''''',Ra _ '''0
ltoo " " . "0". "2. _ -A", ,,,, . 'QRP'", M s
"'0 O£" " N A~N' " • AT.. .. ......' _ •
,,:>0 0,," 'N AL$ "' . A'N '" SDf<'
lt30 DEF F N .... ,,, • A' N ," + I.~'''''

"«0 OEF F N "" ", " I NT'" 10 •• ~, , ,.,
"50 O£. ' N ""o'A, . I H' "A ';' , .., 'A , ,1> • 9 •• "", ,
2000 "" " OOC"" PAT HF' NDER "" H. RWTI""
'020 POI<E " ."" POI'E J«,'" ......" TE., , PRI N' 0 ',"""""""'.' .0·
"".0 V, .... " "TAO Il, INVERSE. PR , NT ·OOCAR P ATHF INDER· . """"""

'050 POI<~". " . toNE

-~
2070 VTAO "" PR 'N '.._.._...__.

Listing 2.

"""" VTA B lJ , HTAO ~, '''''''T ·L""" nUO£ l+ D'''' ". - O£G n, ·,M, 'F A' _ ." THEN-"""". sO,t> P v""- ' A." " a D'2' ' BO ~ S O," < _ 180 ''''N VTAB 13' P R'N I a
PC, '0' , GOTO ,"""

10 RE~ .
20 I<£~ • •
"" ~E~ • OSCAA PATHF I"O£~ •
00 ""... BV •
"'" "".. • '.C . j CH<S(lN •..., "".. . --........--- .
10 "".. • ..,." I...... •
00 "".. • •..., "".. .. .
;'10 POI<E ~~ , "", POI<E ~•• O• •""", . 'E xt , PooI Nf <..... '." -""""""", 1,0"
""" VfAB 10 , Hf AD I ;' . PR 'Nl "OOC"" PATHF I HO£R"303 VTAB II , H1 AB , ;" P~' N' " •

w:I v'AD ,;'. H '~O I ~ . Pool "" -0 ' "
3'0 V1A D , ., H1AD I~. P~ 'N' ·'.C.JOHNSON·
~I~ vfAO I.' H'AB '6. P~'N' ·-"8"~-·

3:><> VlAD 'D. H' AO , •• P~ "'" """'" , """ ..
.00 0010 ~.o

""" ""PI'''''''''''
~'O ...- . 'o.A5H • VlAO , ;" HlAO :l, Poo' Hf ......"" • • , ",E~ ,;,n'l· ' H .. , .... . , ~

EE ' ';"0' + PEE~ '2'~' • ~, ~OIAL

~;,o VlAD ;'0, H1AO~, PR ' ''' "H " A'" "" '0 c"""....., .", GE T G" PRI H' G.,
'~O POI<E "6.0. CLE""

'.0 '-"" BO'O """
100<> REH O£Fl"" CCMI' ANTII
'010 O'~ L"'~2'."""" .~3'.RCX".'~'

1020 0.0';'0' _ ' t>e ' L 1 l1 ' • ''''',''X'2' _ 1~"L1'" • '~"LX'.' • 'OH.""'~' • ' 0"
'OW 0.1 ' '' ' • ' 0 •• 0.1'" _ 'O;',L1'O) % '.0'L1'~' % ,,,,,X"O) • 13~'L1"" • ' ''"
0';";,, • ':$O,L1'13' _ 12D,""".) a ,,,..L""~ ' a , n ,u " ..' _ "O.L'."" • ,," ,0.'"
"" • ' l:l ' L" " ~ ' p 11~, l"' I~' 4 '10<10';'20' • ,.",
1000 L1<21> _ '0~. L"'22> _ '03.L""" • """U"O) _ Hf'L"'2~ ' . .... , L1 <2", • H2,
U<2>l . .... " ' <2 0 ' p 0"<10';'2'" • O'''O';'~' • 0', LO';'31' _ ' 0 11 0'; , ,;,, • 1 S' L1'''' •

'2,L"'30 ) a "H'L" '3~' _ ....
'O:lO 0.1".' • "'''L1'''' • ~H ' '' '' ''''' • "", ,""H' • ~2JL""V ' • ' H , L1 ' 0 " • ' ~ ' U '
02' _ 0 2 , L1 ( n ) _ 30,0.""" _ '~,L1' O'" _ 2f , LX,,,' • 22,0." (411 ' • 'O , lX,''''' • ,.

,e'" '''''' _ 1O,U'~" ~'L" '"'' ",Mo o. p r H'" (4,
,""'" 0' . P ·W",02• • - """'0" • ·W",M• • - .... . ,,,,,. _ " " ' , ,,..• • -'· h · , o ,. • • SoQ

The comput ing time fo r
SSP data IS appro xim ately
1.4 seconds for each minute
of the orbit. For example, if
the orbit IS 100 minutes
long, it would take about 2

crossing (EQX) data for the
reference orbit fo r the date
selec ted earl ier. Thi s data is
entered as (1 ) orbit number,
(2) EQX time of day In the
format HHMMSS, and (3)
the EQX longitude with the
wes t lon g i tu d e bei n g
positive.
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•
The program then com

putes the equatorial cross
ing data for eac h of the or
bits for th at date. The de
sired orbit number is selec t
ed from the list presented
by entering the referen ce
number associ ated with i t.
The program then begins its

m a jor number-crun ching
ro ut ine s. gene rat ing
latitudes, longi tudes, bear
ings, and ranges for sub
sate II ite points (SS P) in one
minute interval s for the or
bit, and co mput ing el eva
tion to the sa te ll ite for each
m inu t e the sate l li te IS

within range
horizon)

(above th e
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n.
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, 60 "

-,-
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_ DB '" T,",N """"." " " , ""TO '01....
• OD'~' 'HE N l'OCXW." • Z 1 Y, 60'0 ,on,o
• DB'" '>ILN """'1.1' • , ~.. , 00<0 '0700

OB,*' THE N l'OCXlO." 0, ""TO '00'0

'N' <T ,
'NT <T

'NT ,* •• "',Fl<:X'O,' I '0' _ Y
' 0 ' > 27'9 ' I£N '""X",, I '0' • 27'>
'0' < ° ' HEN RCX" .' , ' 0 ' _ °
.o, > I"," rHEN ReX<O.1 , '0' • I~"

'0' < ° THE" RCX'''.' , ' 0 ' _ °

........ ' ... ' .R6""'2' •..,~

RE" ro-<JTE R-.<: C'Fl<:LE
"., _0·0 >.2

'DR , • ° TO 3!;o S T<-P '0
~ . " A6

RC _ CDS <~, • DO • EO'"
nO . SI N <~, 0 DO • SO< 2'

A. '''' <RC ""0 •
IF A , .. THEN A ..
IF A , 6' THE N A • 6'

""".... "000
""X<', ' , '0'

'F RC"". ' ,

' f """".' ,
'F Rl:X '0.' ,
IF m:X lO, ' ,

.."..-R£tl PLOT ........, C'ACLE
'FUIT Fl<:XlI .O),"""lO,O'
F OR , • , TO ""
' ........ TO RCl".l>. Fl<:X<O.".."
~m..""" .....0' f>A'N
'f NOT fin , "".. RE .......
FOR I • YA '0 YO0 _ r;sp'2." • ~,A _ ' N'

"'~"'WMO
~~

~W---~'O--"00
""0..~
.. W
q1*O

..w..~~'O
~~

~w

~O

~w,-
100'0
,-~
,OOW
o,~

'0D4<> 6IlSU1l' , 000
I(>()!;O 'F' < " DR X > 27.. THE N '012<>
''''''''' " • • " AND , • ° '1£00 ,......It. x.v "'. I,' '" ,,v' " 60'0 10' 2'0
'0070 'F ' 27q AND Y _ 0 'HEN >fl-OT '.' TO • - ' . Y '0 '. Y • " GO'O 1<" 2'0
,"""" " , • 2'" ,"".. ""'-0' ',Y _ , '" '.' • , '0 • ~ '." 0010 IOU"''''''''' 'F, _° T""" >fl-O••, . - , TO "v. I TO , • ' .V' GO>O '0';>0
'0'00 I F Y ""'EN -"OT' - '.Y TO , • '.Y Tn '.' • " OOTO '''' 20
'0"0 ....0" ,.Y'O ,' I,' '0 " , '0 , , v ' I
10'20 NE XT
'0130 RE .....N

''''''''' RE" c""""n lIE""''''' u,,",s' '''' ' 0 A _ SO", • ~'O _ SO'2' . ~ , GOSIIB l1O<1(>, X" _ "VS . Y
,,,,,20 PB, I , • < ATN '''2'.. _ S, , 'S" , ""
1= PO'2' '00 '< "TN "27" - ' S ' , , , ~q ¥S", . R,,,
,"".0 OBU' • '110' 1< ATN IX" .' <I"" "",, .~,

'''''~ OB' " _ ~"" _ II A' N US, 'S" • w.;,
'0600 RE " <:DI'IPUTE" PO' N'9 FDR DE""''''' U,,",S
1<'6'0 FOR I " "S<2' TO LS'2'
106"" A . ' 00' IS""".I> 0 ..., ••~" tr A
'06~ 0 • SSPI2." , ..." ~B "ooo,'~ • ,
'<'640 'F ,P > 27" OR xP < ° ' HE N '06~

'06!;o ""X<O.ll _ 'P,""XlI.T> " Y
,"""" NU '
'0....,. "",""..
'<'670 BNG _ SSP<'," • AS
''''''''' IF DNG , DO,*' 00 ""'" (
I<'6Y<> , F """ , 00<" ANT>""" <
'''700 .. ~ > POIZ, ""'" -. <
"'710 'F """ > OB'~' ANT> """ <
' ' '7 20 ,F DNG > DB' " THEN '07'"
107'" """'0," • ,,, , , .... 15"'"'*,'" • ,$, OOTO l<.o<.bO
10740 ""x , o , " _ 'S - 'VS • , TAN ' R' SSP",""" GOTO '<'66<>
' ''''''' " ..... ' _ "<' TNl:N 10770
1"'60 "'X",I' • YS I<Z7'9 _ 'S' •
'077" ""X", " _ rs '<27" - xS' •
'''790 ,F lING > '00 THE" ,_'"
107"" ...:XlO.I' • 'S • II'~" _ ,," ,
OOסס, ""x'o." • 'S - ,I,:>Y - VS' •
,"",,, l~ BND > 2'0 "$oN ,oa",
,0It20 l'OCXlI.T> _ YS • " S • < >AN 'SSP'*." - R~''', ""TO '''''''''
,oa3<> """'." • t5 (X6 ' < " ... <R~ _ ...... '*,1"'" 6OTO '''''''''
"000 """ cONllEA' l ... · L A' 70 ' .Y
"0'0 ' " 220 - "0 60" 2.235J'
"020 , _ lX<A - q,,,<'SO RE'.....
''''00 RE" Clll<YER. RAD',""" TO ...GREES
,,:;2<> U • U • AS
"MO 1.-2 _ l2 • R,.

",.." RET......
12000 """ T1 11E l:IJN\/£RS' UN
'20'" RE N """""""0 ..xx . " " 'N '
,;>0"" 11 . """- < lEF.. '''.2» • 60
'20M> T2 _ """- , "'1>$ ' '',J.2»
'2040 . 3 _ ~AL , R'GOOT O <TO,2" , 60
'2""" , • TI • '2 • n
'2<>60 T _ 'N' IT , '00 •• ~, , '00
'2070 fIE .......

''''''''' """ "lIE CONYERS''''
,,.,.'" RE~ " . ......0 _ S,
'"",20 Tl , NT It , ..."
'2~'" T2 _ '''T' IT , 60 

'",,*0 " " 'N'" "T I ""
,. ' 60) " "" ' . :>',= TI t . S'''O tTl" '''' . S'''O <l2><13t
12560 'F Tl _ ° 'HEN fl . _ ·00"
1"",70 IF LEN <" .. . I rHl:N ' " • -0- • T "
''''''''' ,F V2 • ° O'*- N T'" • ·00"
125"<' ,. L<-N <lZ., _ I THE N T2.
'2000 'F TJ _ ° THEN TJ' • ·00"
126'0 ,F L~N <to.. . I 'HEN n . · 0"
,262'0 ' t • " 0 • "," • T20 • "," • T, .
'263<> RET......
lJOOO ...~ ' ' AL'~A_'~ SA'ElU'E t>A'A
130'0 MOroE, ~'AD '0' PA' N' "NAI'IE OF SA'ElL"~'
I", , ....... "",A', ... _ lEFT O <_ .7>,,,,, • • At,= 'F LE " !I'" > , n.,N OIlt • At ••""",, <.

IW30 Y, .... '2' 'NPu' -SAT. ALT.CS'ATUTE " ' l ES ' , " , " O , 'F'30'1" AL' . ~AL <Ao>
,"""'" ~'Nl ,~, ,-V. "SATEll'TE , ""'- , ..... , ... , .. [1<'6. ,-,A', IF AO

''''''''' ''''' _ VAL 'Ao>
'306~ YTNl 2<), NTAD ~ ,

THEN ''''''0
I~O'o"""' . CR" '""" "'AL' • R7> ~ 3' '956<)(1" , 60,308<> OS>; _ 0, IlET......

o

t:OS 'SO'1>' •

' F n • ,~~ TI£N

-, ,,'AO ''', H' ....

° THEN ""'0° 'I£N 80.0
....D """- < " '00

86N ISSP'2,'" •

saN <5.... '2.'))

saN '9""<~.'" •

., V.~O I', HTAB 2 n ,

E'" <S,..,13.,'" , 'H '

9""<2." _ R.

,'.." ....B6 -, ~TAO '2, '<T"D .... 1

H"''''G'''·

• " ~ • • ""0

• I.O~'~ ....0

• . ' ~7"" ....0

, RI""T O <AO, 2" <
, ",,,. <"0, J, 2" <
L£fT> lAO.'" > 2 3

_ '00 'HEN """"

'"
" .

SlI. <SsPI, .,,' •

."
~.~.

"';0 TI£N
070 TIlE N

""_ 'I£N...

,. """~ ANO 5 .... ",'

> ,,"64~ AND S"",<'.1

.'10 FDR' _ AS'2' 10 LS'2',T _ ESP'O,'" GOSU~ ,~,T. _ LE FT. 'I',~"'" _
FN DP'SSP'.," • ~),EL _ F N DP CESP'~," • ~), ~ , VTAB 2~ , PR' NT •• , T"O'
,~"Al, 'AB< ~"EL

.If.O u;: . 1.-6<2' _ " Y'AB 2o, ,, " ' " '2..... ' 00. """" .0 lOS, ""C,

.,"" IF.C . 0 ' I£ N U'O

.200 ""'-OT 'S,'S TO ,""X W , I> . ""X " , "
'280 FDR J _ , TO 2309,~0 _ P£E~ , - '6~', PUKE-' 7'0<> ""xt
. """ """00'
'~ 10 NU'
H2O VTAB 2 " HT.... 20, BET l>4, OOTO =
"""" ... " . F'NO OOCAA """'5
""'" IF LEF' . 'DG',~' < > "OSCAR" TI£N "". _ "N/A", RET......
5020 ,F OS>; • B THE N~
""30 'F F N 1'10I>""" _ 0 THE N ...,., _
"><>40 ,F F N I'IOI><AC' _ , ~ ...,., •
"""" IF..... 0.'2' THE N...,., ...,.,
'W6O 'F <., THEN...,., • 00..

...,10 "" ......
"""" 'F "". D2 ."""" ,F ""• • DlO
~I"" 'F ""• • 03.
~"O 'F "". 04.
~'2<> ..........
"""" 1l£" ctn"UTE '"'-'- ""B 'TS FOR "",
6O'OF _'
""2<> FOO' _ ° '0 B
6030 FOR J _ ° TO 2
_0 UN J • , DOTO ~.1>O70.6'00

6<= M'J," "",., . F , ,
6060 HE"
6070 Af-<J," • ""<J' • PE.. . ,
"""" ' F M'J ," > "" TI£N M'J," _ M'.," _....
...,.." NEH
6'00 ""'.,ll _I>{i'J' • C. ,
6110 'F ""<J, " > R' TI£N ""'J." _ ""'J." _ R'
6';>0 .. ""<J," ' ''2 '''''N ""<J." . ... cJ." _ R'
6"'0 IF ""'.,'" R2 'I£N M'J." _ M'J." • R'
6'*" NEXT

61 "" ""Xl
6' "" "" ,,_
6500 RE" LIST OOOlTS FOO "",

6~'O """"
6~20 V"'O 3, ""'N' 'Ab' 6'060, " OOOlTS FOO ",OTo
6~30 V'AB', PR'NT "REF 0 ""OIT O """ E g .
6~'0 VTAB~, FDR , • , '0 '0< PRI NT - --" Nl;XT
6~ ~E ~'.~,l • ~

6""""Foo, _oT08
6~70 l • l • " ,F l , 22 THEN 66JO
6~ • _ """ .1>, GOSuB I~
6".." LD _ FN DP''''''2,'' . ~ ,

6600 vt"" l , PR,NT" TAD' Y,,,A'-<O,1>, ,""< '''),TO, 'AD' JI'110
6610 ••",
6620 RET""N
6630 YT.... 2 J, "TAB ' '', PR,NT - .. IT ....V ""r TO CUNT. llSTlND.-" on s o, .... 'NT s o
" NDtI( Il • !;, 00'0 6~10

7000 .... M ","""TE _""'Rll TE DA'A
10'011 _ ''''' • R6,' _ """.OO"Eg. _ M'2.""',A" _ O,LX _ ",Fin
10;>0 FOR I • I TO '00' <...... . ~,
70"" SSPlO.I> • T . " '" SSP,,,," > .... '''''00 SSPlO," _ SSP'o."
7<)4(1 SSPlI," F " """" S'N <II" SIN 'R' • , , PE.. "
7~ BA . cos <... > , , ...-R' , cos <SSP< I.'"
1<>60 IF BA ., DR .... . _ I "lEN " .... '2," • I."'" , • R6' • £ ~" !lOTO 70B0
1070SSP'2,I' . FN""""'A,' <.25 ' " A6" Eg .
">110 ,F SSP'2," > A6 00 SSP<2." > A2 " ..lE.. SSP<2."
7""", "SSP<2." < - " 7 '",N SSP<2." • _'2.1> ....
,,"" .. . AL' • Al,N . SD'2' _ S .... '2.1>' IF N ' _ A2 TI£N " . N ' A'
"10 'f N > ..2 'HEN N _" - R'
712<> ssP",ll _ F N Ae,,, S,N ISO<'" •
1'<1,'" • c05 INl>
'"0 IF SSP<J.1> , ° 11£.. SSf"3,1l _ SSP<3.11 • R2
7I*" 'A _ S' N <SSP<I.'" - < S' " <"""" • CO!l <S""'3."",TD ·

B' .. 'SSP'3.""TC " ' A , TO
7I~ ,F 'C < _ I THEN 'C . _ .""""'"
,,6<> tr 'C > , TI£N '(: . . ..........."""
1170 SSP'.,11 _ ' 00 OCSI1C), ,F ""'" ' 00' _ -, 'HEN S;;P"," . ... - SSP","
"00 ' F ",.,n.,, ' • 0 AND AX . ° ' HE N A"<,, • S"..lO."' .... <2' • ""X - ,
,,% " ~..,..'~,I' > 0 ANT> lX . ° ANt> AX < > ° 'HEN L9l1' • ssp'0.",lS'2, • I,L, - ,
7200 'F 5SP'3.'" • 0 TI£N S"",<5," _ A' - ATN 'IH '

COS 'SSP<J.'" _ R7»
nlO IF' . 1 TI£N 1270
Tno 'FSSPlI.'" • • ,~'''''ANOr;spll.'
...... YA _'

12'" ' FESP".'" -
'HEN YA • 1
12.0 " ssp" . II
'HENrO _' ,

1250 'F """"." < .'~7"" ....0 SSPlI.'
.>tfNYY .'-'
1260 Y.AB '0' ..r .... ", ""'00' ,

1270 "
7290 , l$<" - AS<1'
72"0 "Ssp'2.¥A' ( 2.'~" ....0 SSP<2.Y'"
73 00 1lETU'N
8000""" I Nf 'm ""r ORO" ""TA
00'0 ,......, , V'AO~, .....O~, ""'N' ""0'- ..HEIlENCE ""oil DA'A ., "TAD" "'AD I~

, ""'NT "fOO -,0"
002<1 "TAB '0' .,,""~, PR,NT -EN'<-R ""OtT ...,.<Xxx,",
26, ,-V' " " , At , 'F l~N <Ao' > ~ TIlEN 0020
00,", 'F'" _." 'HEN 00;>0
0030 A'''''' . "AL 'AO'
OO*" VMD '2, NTAB ~, ""'NT - ENTER HI> ,,""<U'C),-V, ·",AO. ,F lEN ,A'" > 6 '''''N _0
OO.~ l~ ~o _ " " THEN 00>0
~ 'F VAL < R'~" <"',21> > ".. Of< ¥AL
9ObO IF YAL < "'0$ '''>.J,21> > ~.. OR """
0070 ,F vAL, LEFT> <AO. 2" < ° 00 VAL I
">.3.2" , ~q THEN ""'0
B<'BO T' _ ">, eo9UB '2000,AE<" • •
B09<> V'AB 1*, ..'AB ~, ""'N' -E N'EA <-g. LUNGtTUO"..
INPU' "",AO, ,~Ao " " THEN ao'>O
0''''' ,F LU, 'A" > ~ n OON """0
0110 " VAL ,Ao> , 100 DR VAL lAo>

mi nutes and 20 seco nds to
compute al l the satel l ite
data. (Try doing it in that
time on your calcu lator !)

play modes without having
to wait for each one to
fini sh.

If the real-time graphics
choice is selec ted, the com"
p uter loads the m ap from
the disk into the Hi-Res
screen buffer 1. Then, if the
satell ite path IS within the
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(7) start the pro
and (8) qu it. If ,
o f the display

over,
the day,
gram
wh ile any
routines IS running it be
comes necessary to access
the display menu again.
pressing the ESC key w ill
acco mpl ish this. This al lows
one to jump around the dis-

goes into the displ ay mode.
starting out with the d isplay
menu offering the choice of
(1) real-time graphics, (2)
high speed graphics, (3) az i
muth-elevation li st, (4) SSP
data Ji st. (5) orbits for the
d ay, (6) compute data for
ano ther one of the orbits of

a l l da t a
pro gram

Disp lay Menu

Finall y, w ith
com p uted. t he



Listing 3.

'0 """ . " . , •••• ••• " • • , •••
'0 """ • •:so RO," • U5 ...... ",,,,R,,'OO •

. 0 """ • •
~ """ • g, LC.J",*""", •"'" ...-" . .
>0 ....". w"-""' •
00 11£" • •
9Q RF."' """"900 •
.... 1<£" • •
97 """ ."" • • • • • , •••••••••
'00 HOftE. """ , ..elLllA_ ~, .....0' 0.0 1<, "9.'" .0 2>9.1~" TO O.'~9 TO 0.0
''0 ....UIT 7~.:i5 TO '~."" TO 7b.~' TO 7b.~0 TO n.~9 TO 17 TO 7~.~' '0 '~.72

TO '''.'~ '0 '''.74 '0 '~ .'" TO 7b."" to 77.'" '0 n.o~.o no to 00 ..... to 0~.93
TO .... 9. '0 "'.Y~ '0 9'. 9Y TO Y~. '0' '0 YO. '0' '0 10". ".~ m '12, ,os TO 11'. to.

120 ""'-OT ro ,n.", TO 12'.1l0 TO '2'.'09 .0 '2>,1"" TO D".tt9 TO ' '''. tt 9 10
''''.ll~ TO n7.I1' TO n7.113 TO "3.109 '0 "9,'09 TO "".lIO TO ''''.'h' TO '"

3.'" TO '~' .'" TO '''',lIO TO '''3.'09 TO ''''.100 TO '~".'"'' TO ,,,,,.,,,.,
'W ""'-IH '0 '''''.'07 TO ''''. ,0<> TO 'b".'0'1 TO '''~. 'OO TO '~7. ''''' T<1 1~1l. '0" 10
''''',1I0 '0 '~9.'" to 1~9.""0 '''''.''' TO ,~a."" TO ,,,.,,a TO "'."" '0"

>.'21 TO '14.'21 10 17~.'>O TIl 17•• 119 10 " •• IlO ' 0 "".117 '0 'H.tt~

"0 _lOT TO "'.'" TO 'H.ttO TO 17'."" TO "'.Hn '0 ,n.,", TO "'.''''' TO
'", .... to 17a..... TO 100."" TO '0'.'" TO 'R'.09 TO '"3.11II TO '>r.;.D7 TO 'D"."" TO
'''''.0.' TO ,o' .o~ TO '''''.O? '0 '''''.9<' TO '''''.'''' '0 190.'9

"'0 ""'-aT TO '92.'910'9'.'010"".'" 10 '9'.'" 10 '9"." TO '96." '0 '''''.''
9 10 '04 .'" TO 20' ."~ TO 203.b~ TO '03,b' TO 20'."" '0 '0'."9 TO '99."Y TO '''''.''
" to '''''.'''' to ' '' ' . 70 TO ,a'.72 TO 177.72 TO ,n,n
''''' >Pl.OT TO "".70 TO , ..... t1 '0 '''''.74 ro ,,,... n TO '''''.70 TO '~D ...9 10 I~'.7

o TI' ' ...."0 '0 '''''.'''' TO 'bO.", TO 'b' ..... TO '''7.~'' TO ''"''.'''' TO '"''.''' '0 'M,"
• In '~'.~" TO ''''.M TO 'b'.M TO '"',''' TO ''''',.,,9
'70 ""'-OT In '''''.'0 ' 0 ''''.71 TO I"'.'~ ' 0 ,,,... n 10 '''''.'b TO '''''.72 10 '''7.7
, TO '''''.70 '0 '''''.6, '0 '''9 ...'' fO '''''.M TO '6'.b' TO , ..." .... ~ 10 ,~".'" 'A 1~9."

1 'A ,'''''.,,,, To '''7.'''''' 10 '"'.''''' '0 '''''.''''
'00 ~OT TO '''''.''Y TO ,,,.~,,,, , III '~~.'" '" ,"'.'', TO '''''',''~ TO , .. '.56 TO '''''.''
~ '0 '''7.'''' TO '"''.''' 10 '"''.''' 10 ''''.~'' 10 '''3.'''' 10 '"'.''' TP "".M '" "",~7
TO a,."" TO n ..... TO 'b.""
''''' ""'-OT "~.W2 TO 9~.IO' TO 9'.100 10 "'.'09 TO ~".1l0 10 9b.Il" TO 97.11' TO
"". III TO"", II J TO 97, ". '0 9b. "' TO 96 , "" TO "". Itb to 9Y. "" to 100.'" ,

0'0'.117 TO IO~.II" '0 ''''.'20 TO '''''.''' TO ,,,•• ,n
200 ......0' to '''', ,n '" '''''.In '" '05.'" '0 '0".'" TO 107.''''' TO '07."b TO
100."" TO '0'>, '25 TO 10'1.'" TO '05.'20 TO t""."9 TO '0~"17 TO '03."" '" , .,

2."b ro ,"".It. TO WI."2 TO tOO. 11' ro tOO.'" TO ..... 11' TO .... ,"0
210 ""'-01 ro 9D. "'.. TO 97. "'.. ro 97. "',
'20 ""'-OT TO 97.''''' TO "Y.''''' TO '00. lOb TO 'OJ.112 to ,M. "" TO '09.'" fO I
0'>. lID to ,oe.I19 TO 10Y.'20 to "0.';,0 '0 liB.'''' 10 llO.'J< TO 1t9."5 TO It...
'MtOI2Q.IJ"O'2J.'J1'O"'."OTOI2"."0'O'~."'TO'W.'"

no ""'_01 TO '3'."2 TO '''.'42 TO "~.I" TO "".'43 TO "' .'42 TO '4].1'2 10
,''.',,, TO "0."" '0 '~.148 '0 ''''' .''B TO ''''.''9 TO ''''.149, _lOT 'H."Y t

0Ib7,' •• TO'''''.' •• TOt .... '.'TO'''7.1.~TO'''''.'.2TO'~.' .'TO'~.,.,
2.0 ""'-OT TO ''',.'39 TO '''7.'37 TO '58."7 10 '59.'" TO '59.'" TO '''~.,~ tD
,,,,.no '0 '''''.IJ~ TO ,,,,,.n,, TO "".137 TO "'.137 '0 , .. ,,:!» "l 'OJ.'JIt '0"
~.U7 TO ''''''.13<0 TO IJD.' .... TO ' .... "J to '''''.'2' lD "".lt9
~ _LOT ''''.12.. TO "~.12" TO 1".'211 TO "9.'211 TO 'B ' .'W TO 'BIo.'" TO 'D1
.n2 TO '01,133 TO 100.'" TO lOO.'~' TO "B.'W TO 170.>:'" TO 170. ,2? to 1"'. '2
~ HI '~'.I211 TO 'b'.'7~. "",-(J1 lYO.'" tll '9'.'" ,n ,on.", 10 '96.'~'

2"" '*"-01 '0 '9".n" TO ''>II.'''' TO , .... ,,,.. TO 200.'''' 1 0 200.'37 TO '''''.''7 TO
19"."0 TO 19'.'W 10 '9'.'W TO ' ..... "B TO '''''.''B TO ' ..... "7 TO ,a'.IJ' '0 10

D.' .... TO 19'.'310 Tll 'Y',ll" TO '''''.''' TO 'IW.'"
270 "",-Ot 110.'J1 '0 '02. n7 TO la, .,-"I TO 179.'-"1
,YO HPLOT ''''.'''' TO ''''.'''' 10 '''''.''' TO , ,,~. ,,. To '"Y.''' 'A 1"0.'" TP 'b2.~ TO

, ..2."" TO '"'.''''' TO ''''.''7 TO '''''.'''' 10 '''~.''2 TO 1"".6' TO '''''.bJ TO '7'.bJ TO
'n.... To 'n.... lO "'."" lO "'."" lO ,n.....

29(> ""'-0' TO '71.M TO '''.10 TO "0.71 '0 "u.'~' ""'-OT '''9.,'' TO '70.74 TO ,
7" .74, HPLOT '".71 '0 17D.'O 10 'OJ.10, ""'-OT '89."" TO '''''.6~ ro , ........ TO 'Y"
."'-' 10 2O'.'Y '0 2QH.... '0 209."" 10 213."" TO "'.'9 10 '20.~

lOCI .......0' :.'<>2.'" '020'.". TO 20".~ TO ,oo.,n TO 209.'" TO 2'0.'" TO 210."" 1020'0."" '0 209.'" TO 210,"0 TO '".bO TO 212.'" '0 "".'" '0 .,~.... TO 21~."J TO
",.", '0 "'.'" TO ',0...2

JIQ HF'LOI 21b.... TO '17,'" TO '17."2 TO 21B.b' 10 ,.,~."" lO 2'9.'" TO 210.... TO
21~."" '0 "7.b" TO ""."" TO "3."" TO "'."" TO 2'O."q '0 209."9 10209.7' 1020<>." ro "'........ 10 207."" TO '''''.''' '0 ,."".... '0201."" '" ""',""

J20 _lOT 210 .'" TO 21'.'" TO '"."" TO 21".":' 'lPLO' 2".~' TO 2'".'''
3W ""'-OT 'a.",,'o 1'."" lO ".'" '0 "','" TO 12.'" TO 71.'" TO 71."" TO "9.""
TO ~y••q tp "".'~ '0 "'.'0 TO "7." 10 1J," TO 73.'9 10 7'."" TO 75.'" to 11.'"

'0 "."2 to ""."~
HQ >Pl.0l 19.~' TO 7".'" TO 'b.'" TO 7"."" TO '''.'Y HJ '~,," TO "." 10 71.'"
T07'.'''TO"".'5TO"".''TO''~.l''0'''.'''0'''.''''T06'.'3TO'''.WTO"9.'"

TO "Y.>I TO "'.~I '0 ""."-'
• "" ""'-Il' TO "".'Y TO "".211 TO "".27 TO "'.'" TO "","" TO "".21 to " ',22 '0 "0
.n TO "'.'" TO "2.'B TO ~., .. TO .... , .. TO ,".',, '0 '''.1' W ".J< lO 42 ,12 TO.
'.11 TO '''.11 To 'Y.'2 to "'.'2
"'" ""'-0' '037.'" TO " .'0 TO JJ ." TO 3'." TO .:W.'"
"0 ....lOT 7".7" TO '''''.'''' ......0' D:l.7" '0 B~."" '0 9'."'" 'll "'. 'UO TO q". 'lll, "
"lOT 90.7" TO '>11.92 TO Y'.92 TO 97.Y', '"-OT Y'.'" '" Y'.~~ ", "~."~ lO '>2."J '0
Y'.b"O Y'."" '''''.0' , ....., 'u '~.'" .0 0'.'" ru ""."2 TO 9'.'"

3"" HPLo' 9'.'" '09'."" .0 9 •• ,.,.. 109•• ,.,.. '0 ""."" TO "".~9 TO '>b.b<> TO "7.6'1
'09,.'" '0 .... ,,,. TO 99 ..... TO '00 ..... '0 "''',''0 '0 "".b7 TO to".67 TO I"".'" TO
125.70 TO '''''.'''' TO 123.09 TO "'."" TO 'tb.'~'
,"" >Pl.OT llQ 7B TO 110.'05, ...... ,,, ..... aq '0 14·> ..... 10 "'.91 '0 ,,,....,, "''LOT I

''''.'''' ", '20 ..... ' ...,OT "0.'" H' 120. ·'~' ' 4-'LO' t."-'."2 10 '''.b~, ",,,-ot '~.'.>2 TO
DJ.12 10 '.<4,11 '0 "".", ,... '" I"".'" TO " ".'"

4(1(1 IJPlOl "',9' TO "".9' TO '29.9' TO 'W,"" TO 'J<.'."~ Til "'.97 '0 ...... , 1[J
"".90 TO ,n,90, .1PL01 "0." TO ,.q.", HPlOT "".'~ '" "",,'~

"0 >Pl.OT "7.~' TO "7.... TO "b.M TO lJD.b~ TO ,,,,,'~ '0 ,,~, '" TO ,w.'~ ,u
140.00 10 "0.8' TO ,',.D' fO ,.,..... TO ,".YY IU '43. 1 ')] 10 ,44.'0' 111 .... , ....

, ,"'-'" "". ,0;.
.,,, ""'-01 '''.'00 m '''''.''"-,
420 "",-OT "9."'-' TO , .... M> 10 1...... 2 ro 147."2 10 "'.b' TO "~.M '0 ""."~ TO

'47 . .... TO "'.b' TO 140."" TO "" ."" m "9.71 TO ''''.11 TO 1~1.J7 '0 ''''-'.'0 TO

''>0.''2 TO '"'.''' TO ''''.''''
.'" "",-or 10 ''''.Y' TO ''''.9' '0 '~2.Y" '" '''''.'''' '0 ,,,,.,.,,)2 10 "9."n TO .../
• 'OS TO '~'.I"" TO ''''.10' '0 , .... "'0
..0 HPLOT ''''.74 TO '''''.'' TO ,,,,,.re TO ''''.'''' TO '''7.B' TO '''~.'''' 'U ' ..... B~ TO

,,,,, ..... , ""'-OT '''''.''' TO , ..0.," TO 1M.'" TO ' .... 0' TO '''' .D' to ''''.~~ 10 ''''.D
, '0 ,,~.'"

. "" ""'-OT I~'."'" tu "'."" TO " •• Yb 'P "b.Y~ '0 "0."'" '*"-01 ''''.9'' TO ''''.9
BTO'~.9"TO'''''.I07'O'''''.IO''O'''''.'''''TO'''3.'''''TO'b'.'o;.,O'''~''0;.'0

'''9.10, TO '70.'M TO ']'.'0;.
."., >Pl.OT '~'."" TO ''''.''7 TO 'b'.97 TO IbJ.'OO TO ' ... . "" TO ''''.'0. to 'bJ.'"
,to 'bJ.''''', >Pl.OT 110.92 TO 'bO.9. TO 'bO.9b TO 'b".97 TO '~9."" TO ""."" TO
OJ. '02
" '0 '""'-0' "". ," TO , ...... ," TO , ........ , TO "'.D' TO "'. 7~. ""-'" '"~.''' TO ' ..... 8
• TO 'b7 ."" to '''''.~'' '0 '·'O.~' '0 '71.~' lO ,n... , lO "",0' TO 17",a3 m ,,~.o

, TO 177.0' TO "0.03 '0 "".0' '0 '33.01
."" ""'-OT 'b' .'>O TO '''''' TO ,,,Y ..... TO ,,,Y.,,7 TO I ......... '0 ,"' TO " TO

'14."7 TO "".'" '0 ,," '" "".'''' ......0' '90..... TO 190.73 TO ' 74 TO ' '
.. TO IRI!.7B TO '0'. n
.% ""'-0' 'Y'."~ to 'Y,," ,,, "", TO' 10 IY'."~' ~Ol 1'>'0.'" TO ''''.75 TO 'Y'.'
, TO 19'.7", ""'-0' ''''.0> tu 1"'.0' '" ""."" TO '0'.07
""" ......_0' '42.'0 TO '42." '0 '43.'" TO "~.'" TO "".'b TO "b."" f O '41.2<1 TO,".n TO "".23 TO l4q.n TO ,,,•• n TO ''''.'' TO '''''.23 TO '''''.2' '0 '''''.27 TO
I~',JO TO ''''.30 TO ,,".W

"'0 .... ot to "1.'0 10 ,n.'" 10 "'." '0 "'.'~ to "'." ' 0 " •••• TO "".'
• TO ,n•• , '0 IH.4l '0 1".... '0 ""." to ""." TO "".'" TO '7b." TO ''''.'
I TO ,o'.~ TO '03.'" TO 102.21
"20 >Pl.OT TO 'B'.20 TO '0'.'9 TO 17B." TO '00."', ...... OT '''''.'0 '0 ' ..... I~ TO 2
01.'" TO 'O'.'b TO 20'.'7 TO "'.... Ib TO 'OY.IO TO 'H'.'O TO ;,,>.'~ lO '''.t7 TO'
I~.'" TO '1~.20 TO "~.'" '0 2''',''b Tll ,,~•• ,
"W ""'-0' 10211.21 to 2' ....... 10 2'0.29 TO 2I9.W

"'"" >Pl.OI 'Ob." '0 ,'-'".',, '0 ''''.''' ""00.'" TO "'''.''' TO '09." TO "0." '0
'''.'' TO ,,..D TO II'." TO 109,12 TO 'OO.D TO 'O'.ll '0 '01.1'

"70 ""'-01 '''''.'9 TO ""." 10 '2',"" TO "3.'~ TO t27.20 TO "b.19
""" ""'-OT '211.>8 TO '29.W TO '~.3Y TO ''''.'0 '0 "".42 TO D'.'" TO "3.47 TO

'].4 • • a TO ''''.'' TO n'."' 10 '3'.'" TO ' '4 . 43 '0 1J'.41 TO ,n,42 TO '3'.42 TO
'~I.J9 '0 '2'9.3"

""" ""'-OT "'.'" TO "".'" '0 "7.Jb TO "7." TO "7.42 '0 "".'. TO "9.'" TO
''''.'D TO ''''.'' TO ''''. '' TO ""." TO "'." '0 "'.'" TO "'.30 TO "'.'7 TO,n."

000 >Pl.'" '00.9 TO 'OO.b TO 11B," TO 170." 10 119." TO '00.' .tl ' ....... 0 to '9'."
TO 193.' TO I.... ' TO , ... .. TO '''''.'' '0 '''''.'' TO 'Y"." '0 '9'.7 '0 '9,.a TO ' .... . B

TO '90.'"
"10 'IPLO, 220.'" to NO •.'" '0 2n." '0 n •. " TO ';'5.'" TO n'.JJ TO 22'.33 ' 0
22'." TO "'.3" TO 220.J" TO Z20.Jb TO "'.'~ TO 22'.3" to 223.'~ to 22'.~ TO
"b.3. TO "b.'" TO "7.Jb TO '~.'"
~20 _OT TO 22Y." TO 2211.'2 to 22>1." '0 '27." It> nJ." TO '22.'~ TO 221.'
, '0 ",,' .... '0 220.'~ It> 220.'9
"30 >Pl.OT 22'.'" TO '",''' TO '''.'''' TO '3<1."" TO ...... " .. '0 'Jl."" 10 '33.", TO
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bounds of the map, it draws
the satellite path and range
circle and displays the sat
ellite name. orbit number.
and mode of operation. The
computer then requests the
operator to press the space
bar when the actual time of
day matches that displayed
on the scree n (which is the
time of Acqui sition Of
Signal -AOS). When that is
done, the computer begins
its rea l-t ime display proce
du re. d uring which it dis
plays the c urre nt sa te llite
position along the path.
with a bearing line from the
sta t ion to the current SSP.
the t ime of day. the time re
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maining unti l l oss Of Signal
(lOS), a nd current antenna
az imuth an d elevation
figures . The computer up
d a tes all this information
every minute unt il l O S.

If the high-speed graph
ics routine is selected. the
co mpute r performs basical 
ly the same operations as
the real-t ime routine except
that the speed of the up
dating is increased,

If the choice is made to
display antenna direction
data, then the Apple dis
plays the azimuth. eleva
tion . and associated time of
day for each minute the sat
ellite is in range.

The choice to d isplay SSP
data displays the time after
EQX. time of day, and
lo ngitude and latitude of
each SSP fo r each minute of
the orbit.

The choice to display a ll
orbits will d isplay the sa me
list of data for all the orbits
fo r the day se lec ted.

If you choose to com
pu te another orbit, the pro
gram retains all sa te llite pa
rameters and displ ays the
orbit list. allowin g the oper
ator to se lect another one
of the orbits for that day .

Choos ing to restart clears
a ll va riab les a nd sta rts the

program ove r fr o m t he
beginning.

Finally. a choice to quit
will do just that, sto pping
the program immed ia te ly.

Program Structure

J hi s p ro gram IS con
st ructed of fi ftee n se pa rate
softwar e module s. each
with a spec ific job as indi
cated below.
1000 In it ia te s a ll va ri
ables. a rra ys . co nsta nts,
and fun ctions,
2000-4000 Main routine.
50 0 0 Det erm ine s t h e
mode of operation for OS
CAR 7 or 8 , (OSCAR7 is now
ou t of o perat ion, of course.)



1) Subpoint latitude
LAT:::: arcsinISin(inc) · sin(360T/PERI)

T = lime a ft e r EOX
PER ", period t ime

2) Subpoint longitude (Earth rotation is .25n

LON =arccos [( coS(360TlPERI ) + (.2Sn ... t -ecx ]
coS(LAT)

LEO)!; = longitude at EOX
3) Distance from st alion to subpoint

OISI =arccos[(sin (A)sin(B) + cos{A)cos(B))cos(Ll)

A = LAT of first po in t (st at ion) ( + 90 0 10 - 90 oJ
B = LAT of second point (SSP) ( + 90 · to - 90 °)
l = LON of f irst point - LON of second point
0151 units is in great circ le arc degrees radians

4) Bearing from stat ion 10 sut ccrnt

BNG =arccos [ sin(B) i(~r~0S!DIST) ]
co sm( I

II L in fo rmula 3 was negative then the bearing ",360° - BNG
5) Elevat ion to sa tell ite

ElfV = 90 _ arct an [ H x s in(DISTL ]
H x cos(D1ST) 3957)

H = Earth rad ius ... sate llite altitude
6) Distance to satell ite

RNG = [ H x COS(DIS~ - 3957 ]
cos(90 LEV)

ANG is in statute miles
7) AOS/LOS range (horizon of satellite)

n e arccos ( ~ )

A = Earth rad ius (3957 miles); D is in great circle degrees

8) PERHmo = ( 2. x , I ( (HI' )) JW
V 9.56 x 10"

ters and leaves the map
bounds (VA and VB). Finally,
it co mputes the t ime in min
utes that the satellite is in
range .
8000 Used to input re fe r
e nce o rbit d ata: orbit num
ber, time of day of EQ X,
and EQ X longitude.
9OC)() Computes X,V coor
di na tes fo r the range ci rcle
to be di splayed on the map.
9500 Draws the range cir
c le on the map.
ooסס1 Draws the sate ll ite
path on the map.
10500 Co m p u t es X,V
coord ina tes for drawing
bearing lines from sta tion
lo c at io n t o e ac h SS P.
Stored in MC% (O, I) a nd
M C% 11,1 )
11 000 Converts longitude
and la t itude figures to X
and Y coordi na tes.
12000 Conve rts time in
the fo rm of hours, minutes,
and seconds to the form of
minutes after mid night.

SO(l) = station lat itude
SD(2) = station longitude
AC% (1 ,36) ra nge circle plotti ng points; AC % (O,X)=Y coordinate;

AC% (1 ,X) = X coordinate
AE(O) =orbi t it; AE(l ) = l ime o f EOX; AE(2) = EOX longitude
AF(2,B) data for orbi ts for the day requested

AF(O,X) = orbit it; AF(1 ,X) "" t ime o f EOX; AF(2,X) = EOX long itude
B = no. o f orbi ts per day

SSP(5,PER) = subsatell ite point data for o rbit
SSP(O,X) = time of day: SSP(l ,X) = l AT; SSP(2,X) = longtitude;

SSP(3,X) = distance
SSP(4,X) = azimuth; SSP(5,X) = elevation
PER = satellite orbital period in minutes
X-denotes each minute of orbit
latitude & longitude are in radians
Distance is in great circl e radians
Azimuth and elevat ion is in rad ians

l % (53) map lat itude to Y coorcmate-convereion constants
MC%(l ,53) = satelli te path plotting points

MC% (O,X) = X coordinates
MC%(l ,X) = Y coordinates

D1$ to D7$ e days o f week D1$ = " SU"; D2$ = " MO"; etc.
M1$ to M5S = OSCAR operati ng modes
ASP ) == time of acquisition of signal (UTe): AS(2) '" time after EOX(min)

for AOS
lS(1)= time of loss o f s ignal (UTe); l S(2) = t ime after EQX(min)

for lOS
TR = time in range (lS(2) - AS(2))
AG = selected orbit
R1 '" 1.5708; R2 = 3.14159; R3 = 4.7124; R4 = 6.2832; R5 = 57.296;

R6 = .01745; R7 = 3957; R8 = 1440; R9 = 11 1.12
MO$ =OSCAA mode 01 operation-made up 01 Ml$ to M5$
DA$ = day of week
Dn = date o f o rbit (MM/OONY)
OS% = satellite selected
OSS = satell ite name
AlT = satelli te alt itude in statute miles
INC "" satelli te orbit inclination (in radians)
C = satellite precessi on degrees per orbit (in radians)
D = satell ite horizon (in great c irc le radian s)
D$ == control (D for DOS)

rig. J. Varia6/e~ , enevs. and cOfl~ ta nb used In U" CAR
Pathfinde r.

PEA is in minutes

9) Precession 01 Eart h per or bi t = (pEA x .25)·

10) Orbits per day = 14401PEA

fig. 1. romwlsv.

6000 li sts the orbits and
EQX data for al l orbit s of
the day.
70<X.1 Computes SSP dat a .
This is the main math rou
tine. It computes the time
of day fo r eac h po int,
stored in a rray SSP(0.l); la ti
tude, stored in SSP (l ,ll;
longi tude, stored in SSP
(2,1); distance from sta tio n
to subsa te Jli te point, stored
in SSP(3,1); and true bearing
from sta tion to subsa tellite
po int , sto red in SS P(4, 1) for
each minu te of the orbit. It
chec ks to see if the satell ite
is in range and , if it is, it
computes the eleva t ion,
stored in SS P(5 ,1). and sets
up pointers to AO S and l O S
time. " I" in the a rrays corre
sponds to the time in min
utes after EQX. The subrou
tine a lso checks to see if the
sa tell ite path will take it
within the bounds of the
map and, if it does, it se ts
up pointers to when it en-

(
360"

1440m in
)=25

12 500 Converts time in
the form of m inutes after
midnight to ho urs, m inutes,
and seconds .

13000 Accepts d ata need
ed to compute orbit data
for sa te ll ites other than
O SCAR. Sate ll ite alt itude,
incl inat ion, a nd name mu st
be e ntered .

The fo rmu la s used in
these rout ines are deta iled
in Fig. 2. The major arrays
and va riables be ing used
a re detai led in Fig. 3.

Ha ve Fun !

I hope you can make
some use o f this program as
I have . I have been using it
regul arly to predict OSCA R
posit ion s a nd I've al so used
so me of the techn iques in
other programs.

If you rea lly want to get
O SCAR Pathfinder runn ing
with the least amount of ef
fort, you can send me $15
and I' ll ship you a disk with
everything o n it ready for
turnkey operation. If you
have any questions that I
ha ven ' t a nswe red here ,
send me an SASE and I'll
see if I can help you oul.
Have fu n!.

Relerences
1. " Track OSCAR Wi th Your
SR-52," Art Burke W61X, 73 Mag
azine, November, 1977.
2, " Track OSCAR 8," Kazim ierz
J. Desku r K2ZRO, 73 Magazine ,
November, 1977.
3 . " T rac k e r - The U ltimate
OSCAR Finder," Bruce Nazarian
WD8DRK, 73 Magazme, Janu
ary, 1981.
4. " Orbits and Revolu tions,"
NASA Facts. NASA,
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Stephen Gibson
PO Box 38J&>
Hollywood C" 90038

Which TVRO Antenna Is Bestt
- Satellite Central, part IV

Fig. 1. The prime-focus design uses a parabolic reflector to concentrate the signal from the
sateflite into a smalf area known as the focus point. The accuracy of the dish surface to a true
parabolic curve governs the size of the focus point and placement of the feedhorn.
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The $100 Receiver!
December's mail was heavy, mostly due to my mention 01 the

$100 receiver design by Rex Roads. Well, Rex is busy cleaning
up the drawings and we have a complete construction article
planned tor tate spring. In the meantime, start looking tor a site
tor your $100 dish. We've got one ot those coming, too.

antenna from noise on all
sides except the main lobe.
Down in the d c bands,
antenna side-lobe response
is usuall y something you ig
nore un less you want max
imum efficiency or enjoy
climbing the tower to prune
beam elements! You must
pay attention to this prob
lem 10 TVRO work because
the signals you want are well
below the terrestrial no ise
floor in the v icinity of the
antenna. Typical signal lev
els are 30 dB below the sur
rounding noi se. It's like try
ing to hear a normal conver
sation in a room full of peo
ple shouting at you! More
gain won't help.

The solution is to bui ld a
dish ref lecto r large enough
to produce a very narrow
beamwidth. Then use some
plumbing in the form of a
feedhom to channel the sig
nal to a shielded monopole
antenna probe. Several
antenna designs can be
used . A ll of them work, but
you must st u d y them
caref ul ly.

let's cover the kind s of
antennas you'll likely find in
TVRO serv ice and then
move on to select ion tactics
in my next article, A ll things
considered, you need about
40 dB antenna gain at4 GHL
for domestic birds, with
more gam necessary as you
move off the prime cover
age footprints.

The situa t ion is aggrava t
ed by the need to shield the

'f-- --- - Sl$....l

k - - --- - S'Gf<U

PRIME FOCIIS
t NCw TOIt' .. ,O

best. Since it's easy to get
stung, you must know what
to ask for and, in many cas
es, to demand t

In the past few months,
I've received dozens of

letters from hams wanting
to know which antenna is



from becom ing popula r in
dish sizes be low 4 meters.

Perhaps the most interest
ing style in use today is the
spherical antenna. The late
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signa l from ever reaching
the dish! This phenomenon
is know n as ape rt u re
blockage and is the one fac
tor that keeps the Cassegra in

S>GNAL •

~---_-_ 51G''' L

/f---;--_- - S'G.. AL

CA$SEGRAIN FOCIIS

SPHERICAL

Fig. 3. Carve out a piece from a very large metal ball and you have the spherica l antenna. It is
possible to receive several satellites at once using separate feeds or you can simply mount the
feed and LNA on a tripod and move it from satellite to satellite.

Fig. 2. The Cassegrain or twin-reflec ror design offers increased efficiency, but there are limits.
As a rule, Cassegrains must be larger than ten feet before you can derive any benefit because
the subreflector blocks a significant portion of the signal from ever reaching rhe dish.

REFLECTOR/ HORN

Fig. 4. The horn/reflector antenna is just a segment of a parabola fed by a very long horn. It has
been in use for many years by A T. & T. and other terrestr ial microwave users. Th is design is
considered by many as the ideal so lurion to high gain and low side-lobe response.

ten feet before you can
derive any benefit. So the
subreflector presents a real
problem since it blocks a
significant portion of the

A Tempting Menu of Dishes

The prime-focus des ign
seen in Fig. 1 is by far the
most popular TVRO anten
na tod ay. The surface is
formed into a parabolic
curve so that the reflected
signal travels the same dis
tance to the focus point
where it enters the feed horn
opening. The distance from
the reflector to the focus
point is referred to as the
foca l length. The form ula
for a pa rabola is available
out of many trig or ca lculat
or inst ruction books. It is
easy to apply the formula to
a wood or ma soni te
template and to build a
working d ish from wood and
window-screen material in a
few evenings. Prime-focus
dishes a re simple to bu ild.
and they may have very
good side- lobe properties if
you are ca reful with con
struction and feed se lection.

Next. we have the Casse
grain. or two-reflec tor, dish
seen in Fig. 2. Most co mmer
cia l sa tel lite sta tions use this
design because overall effi
ciency can be improved by
add itiona l contouring of the
hyperbolic subreflector and,
in some cases, modifying
the curve of the ma in reflec
tor, Cassegra ins can have
very good directivity and
may, with very specia l de
sign, achieve low side-lobe
response as well as greater
gain than eq uiva lent-sized
pr ime-fo cus model s. Thi s
slight adva ntage is d ue in
part to the longer foca l
length and reduced a rea
presented to the feed.

Building a Casse gra in
may be harder because you
now have two reflectors that
mu st be in perfect a lign
ment before the signal can
reach the feed . That is, the
focus point of the main re
flec tor (paraboli c) must co
incide wit h the back focus
point of the subreflector
(hyperbolic), As a rule, Cas
segram subreflec to r sizes
are between 10 and 20 per
cent of the diameter of the
main reflec tor, but the main
reflector must be large r than



Fig. 6. Nearly ideal ref lector surfaces are possible when
flame-spraying is applied to fiberglass dishes . Care must
be used in the coa ting as well as curing time for the resin
to ensure that the dish will follo w the proper curve within
1/8 inch.

OFFsEr FEED
(iN<t;O"/~N I

L-_ - --- - SIGN AL

c::(r--:::'''i ELL IPSE

Fig. 5. The offset feed dish is
similar to the Cassegrain in
the two-reflector configura
tion, though single-re flec tor
versions are also used. Side
lobe response is greatly im
proved because of a lack o f
aperture blockage.

Oliver Swan developed a
practical approach to thi s
design. The spherical ho lds
the unique adva ntage of be
ing able to receive several
satell ites at o nce- but sep
arate feeds are requ ired. as
shown in Fig. 3. It is possible
to place a spher ica l so that it
can see almost a 4o-degree
arc of the Clarke bel t. Then
you simply move the feed in
an arc to move from sate l
l ite to sate ll ite.

The spherica l looks al
most like a fl at plate or a
ve ry lo ng foc al length pa
rabol a. Mere inc hes keep ei
ther statement fr om being
t rue. Despite the hassle of
poor side-lo be response, the
spherical offers an easy way
for the home const ructo r to
get his anten na built at mini
mum cost. Instead of using a
parabolic curved template,
one simply uses a wi re
stretched from some distant
rad iu s po int to adjust and
check accuracy.

M a Bell, on the other
hand, has a lot of expe rience
with 4-CH z signals. Her
horn/reflector, or Hogg horn
(named after one of the in
ventors), IS shown in Fig. 4.
Ibis design embodies high
gain and exce llent side- lobe
response. It's just about the
only style that wi ll work in a
metropol ita n area where in-
te rfe rence is rampant. Un
for tunatel y, the Hogg is a
beast to mount! A typ ica l
4.5-meter-aperture un it may
have an overall length of 34
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fee t. Your backyard has got
to be very large or else the
barbecue must gal

Another design used in
commercial applications is
the offset paraboli c seen in
Fig. 5. The feed horn does
not get in the way of the sig
nals, thus improving the gain
and redu cing side lo bes. The
modified torus is finding use
in cable TV and mi litary in
stal lat ions where seve ral
signa ls may be ne ed ed
with abou t equa l eff ic iency.
Each design has its own
unique advantage and price
tag!

What Materials Work
For Dishes'

.Just about any reflective
surface will work, but some
obvious concern can devel 
op when you look at a f iber
glass dish. Some designs use
mesh or sheet-meta l reflec
tors imbedded in the f iber
glass. O thers may use a
metal film applied by a
technique known as fl am e
spray ing -as seen in Fig. b.
Flam e-spray may improve
the accuracy of the dish ge
ometry, bu t there is no easy
way to know how well the
coating was appl ied . It's
easy to get sloppy. I've test
ed dishes where la rge sec
tion s had no reflective prop
erties at all !

On the other hand, a dish
const ructed of mesh screen
may not follow a parabo lic
o r spherical cu rve over the
ent ire su rface. Thi s is espe
cially true of window-screen
designs. The mesh bends
eas ily and must be app lied
in fl at sections. Despite the
cl aims of many manu factur
ers, a flat section cannot
possib ly work as well as one
w hich fo llows a paraboli c or
spherical curve. Why, then,
do some mesh dishes work?
The secret is simply in the
number of sections used.
More sections come closer
to the overa ll desired curve.
Interest ingly enough, gain
loss is not the big problem
with window-screen designs.
Using fewer sect ions affects
the side-lobe response of
the dish more than it does
the gain!

How big can the holes in
the mesh be? Good ques
tion . Logicall y, they must be
big enough to appear as a re
fl ect ive surface to the wave
fronts. If we go back to the
books, we can think of the
holes as wa veguides beyo nd
cutoff and simp ly m ake
them progressivel y smaller
until m ic rowaves don't slip
through. The bottom line is
about 1!8- i nc h-di am eter
holes. Anything larger does
not reflect nearly as well.

Sol id sp un-meta l d ishes
are by far the best. Their ac
cu racy and reflect ive prop
erties outweigh their un
wieldiness. The only catch is
that large spun d ishes are
nearly impossib le to f ind.
The su rplus market top-ends
at the ten-foot mark.

The next best bet in ma
t eri al s is metal p etal s.
They ref lect just as well as
anything else, bu t you must
use care during assembly or
they may not acc urate ly fol
low the dish curve. Bending,
twi st ing, and sweating are
normal occ urrences when
you try to put one of these
types together !

What About Feedhoms!

Fi g. 7 shows some typical
feedhorns. The ir prim ary
purpose is to efficient ly cou
p le m ost o f the signa l
bouncing off the reflector
into the LNA. But therein
lies the problem and per
haps the f irst p lace you may
want to t ry to improve basic
TVRO-antenna design. You
see, the feedhorn, like the
d ish, has its own sensitiv ity
pattern, too. Like any anten
na, they are most sens itive
on axis, tapering off at the
sides. The key to feed eff i
ciency is in the taper. Re
member, we wa nt to receive
a signal that is we ll bel ow
the terrestrial noise floor.
And the feed overshoot seen
in Fig. 8 wou ld indeed inter
cept the noi se we want to
reject.

So what do you do if all
feeds overshoot? The trick is
in finding a happy medium
of gain and effic iency versus
noise intrusion. Let's assume
for the moment that the
feed is designed to taper off
sens itiv ity so th at the edges
of the main dish reflector
just in te rcep t the 10-dB
points on the feed pattern.
Vis ua li ze t he si t ua t io n
where the feed is most sens i
t ive to signals bouncing off
the center of the ref lector ,
but less sensit ive to signals
at the edges. Thi s problem
has kept fe ed designers
work ing in the wild qu est for
the ideal cu rve seen in Fig.



Fig. 7. Feeds may take on various shapes, but their sa le pur
pose is to properly illuminate the dish. I had a chance to test
several of the feedhorns sold toda y. M y spectrum analyzer
showed a dras tic dif ference in gain and efficiency on m y par
ticular dish, so feed matching to the d ish is important. fied Cassegrem. design is a

step in that direc tion . But
the p rob lems of proper
amplitude illumination and
equal phase paths over an
unobst ructed reflector ape r
ture are still there. For the
moment. it appears tha t
matching a feed to a dish is
like fitting a round peg in a
sq ua re ho le . A hammer
won't hel p!.

Fig. 9. Typical feed-pattern
sensitivit y iust covers the
d ish at the 10-dB points. This
means that the dish is less e f
ficient a t the edges. Nearly
100 percent antenna e ffic ien
cy would be possible if you
could ach ie ve the ideal
cu rve and still elim inate
feed-phase taper, aperture
b lockage, and re flector
surface errors.

'OE4 l
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Fig. B. Better efficienc y
achieved by a broader feed
beam will only cause over
shoot and increase intercept
ed terrestria l no ise. The bes t
compromise is about a lO-dB
drop at the edge of the dish.
A metal shroud around the
rim of the dish can block
some noise seen b y the feed.

classic rectangul ar feed can
boost overall antenna effi 
c iency to nearly 60 percent.
Is that a ll? Higher efficiency
is possible and, in fact. with
in reach if you can make
better use of the surface
near the edge of the dish .
The two-reflector, or mod i-

at any dish and you will rea l
ize that because the dish is
circula r, the wavefront re
ffected into the feed will be
also ! So "circular-to-wave
guide" transition s in feed
are becoming the ru le rather
than the except ion.

This deviation from the

9 -one that tapers off like a
steep ledge rather than a
rolli ng hill.

Perhaps the most inte rest
ing outcome from recent
feed design advances has
been the radical departure
fro m t he classi c flared
waveguide approach. look

UNIVERSAL COMMUNICATIONS
A Division of Innovative Labs, Inc. ./J

P.O. Box 339
Arlington , Texas 76004.Q339

$749.95 $699.95
Lots of 1 Lots of 10

NOT A KIT!

At last, an inexpensive,
sta te-ot-the-ert

//,satellite TV receiver
MODEL DL·2000

• Fully tunable audio with AFC
• Channel scan feature standard

• Remote cont rol option available
• Jack for external signal metering

• LED bar readout indicates video quality
• Fron t panel selecti on of video po larity

• Built-in RF modulator and video output driver
• High quality construct ion, att ractive packaging

• Local osci llato r leakage minimized special mi xer design

Accessories include LNAs ($5e5 _Ad up), power supplies for LNAs, leedhorns and antennas.

-- • .. . Accessories in clude:
• LNAs ($650 and up)
• Power supplies for LNAs
• Feedhorns and antennas

TERMS: COO, Money Order, Benk Cerds
HOURS: 8:30-4:30 COST; MON-FRI (817) 265-0391 INFORMATION

Our product may be copied, but tne performance Is never equalled.P.O. BOX 339, ARLINGTON,

UNIVERSAL COMMUNICATIONS TX 76004·0339

73 Magazine • March, 1982 55



50
Channels

A compl. te • • te ili te
r. c .lvlng . y.t.m th.t you
ean • •••m ble your• • lf • ••
we.k"nd projec t .

Why . pe nd $ 7,00 0 to
$10,000. Why p.y . o meone
el.e to In.tell It . Do h
your.elf in • w..k..nd end
••ve.
ONLY $2,400.00
UPS
SH IPPABLE

• All Mi scella ne o us Cable
and Connecto rs Ne ed e d

oEverything You Need
oN o Specia l Tools Ne e d e d
oComplete Ante n na Weigh t Only 125 Pounds

See Your Local Star V iew Dealer or Call

Introduces the

MODEL 12K
SYSTEM .. .

Dealer Inqui rie s Invited

800-643-0102 or 501 -6 47-2 29 1

01 2 ' Ante nna
°AZ/ELM ou nt
024 Channel Re c ei ver
0120 0LNA

0Feed Horn
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For More Information

Write To:

• The Polarizer is anelectronic rotator. which
canchange polari ties with aflick of a
switch (no moving parts ). Eliminates weight,

twisting cables, freeze
ups, and down time.

The Luly ANTENNA
and POLARIZER

• Completely portableAntenna. comes fully assembled (folds like
an unbrella and is not a kit).

/

LULY TELECOMMUNICATIONS CORP.
P.O. Box 2311 , San Bernardino, California 92406

(714) 888·7525
Dealer and Distributor Inquiries Welcome

901 -795-4504

TENNESSEE ELECTRONICS
P.O . BOX 18 1108
MEMPHIS, TENNESSEE 38118

SATELLITE
TV SYSTEMS

ANO

ELECTRICAL

CALL, OR WRITE FOR OUR
LATEST BROCHURE AND
PRICES.

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TOOA Y!

ACCESSORIES

MECHANICAL
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~ t Introducing the:Model 7600 Satellite Receiver. Newftom Gillaspie and

J
Associates. Proofpositiveof a newgeneralion in satell ite receiver technology: ~j

. Jhe successful integration of the most sought after high performance cherac- Jt
1.te rtsttcs and ease ofoperation capabilities. Attractive ly packaged. Affordably -t

[1 priced. ' . t- I ! ! t- '!ni tnttl l-t iJ:tJ p~.:rHtfj· rd
, See it today and ex'peri~nce the dif.f~rence PlZrfor~an~~ ma kes:.-,± ..''P

f' • FULL FREQUENCYtunableaudlO"--! t~r It . ,.s.,mPI'.f>ed., .eha.nnel tunmg . jI - Reception 3700 to 4200 MHz j ,_ - ,. Improved video sensitivity ] ..
• Built-in video modulator 1 +} I '. ~1~ ~~9d;w~ll).ut ;ca?ine\ J j

The Model7600 Satellite ReceiverSystem Package:cpme$ with its' antenna1 I
mounted Image Reject Mixer (Down Convertor).' lOO'of RG59-U cable and
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DAKOTA MICROWAVE
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• NO WARP, CHIP, OR DELAMINATION
• ALL-STEEL, ONE-PIECE
• ACCURATELY MACHINED
. 8'4% " OVERALL DIAMETER

WITH MOUNTING RING

SATELLITE TV SYSTEMS
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Home-Brew a
TVRO Downconverter

- works with last month's LNA

Fig. 2. Mixer and vro lead
bending and soldering in
structions.

r SMAll lOOP
/ I~ l H Q

t oo' .,,'"

Circuit Description

Refer to the schematic,
Fig. 1, and to the PC-bo ard
layout and parts placement
ove rl ay for the following
discussion . The complete
dow nc onver t er is c o n
structed o n a 2" by 4"
te flon PC board , 1/32 "
thick. Impedance matching
is achieved by using micro
st rip transm ission lines. To
supply dc power for the
lNA, a dc bloc k is incorpo
rated on the boa rd. This lets
the coax from the LNA sup
ply the LNA's req uired op
e ra ting power. The de feed
is accompl ished very sim
ply by supplying the + 18 to
+ 22 volts that powers the
downconverter to the rf in
put through an rf choke.
The d c side of the choke is
bypassed for rf with a
1000-pF chip capac itor.

. , ..u
no.... '(lIO OO>oto«l .. ....: IOl [ ..

can rece ive no ise-free pic
tu res from the sate lli tes .

The converter takes the
3.7-t0-4.2-GHz signal from
the LNA and converts it to a
7Q-M Hz i-f signal. The de
sign features single conver
sion for simplic ity and ease
of duplicat io n. The local
osci llator is voltage-tu ned ,
and there is no al ignment
required. You put the parts
on the board, mount it in
the box, power it up, and
watch the birds! How sim
ple can you get?

• = chip or disc ceramic.

...... "0

S f . (M itch) M ilche/l. /r. WA405R
PO B Ol 971
Mobile Al 36601

o scil lator (LO) and the mix
er are commercia l units
manufactured by Magnum
M icrowave Co rporation of
Sunnyvale, California. The
des ign features a de block
for feed ing power to your
lNA. and it can be built for
le ss than $225. W ith this
downconve rter. an lNA,
and a good antenna, you

" .. . ...... I'... • <, •• ~. ' I ". 4' " , -r OUT
10.'

L-{ l-f
1------10> TO '-

C",P 7O "N,." T'" .,. •••'000,. "...Ie",. )1",~.

r ,r
c e S J . ..

CKon

1'000"
., T'·· I "I o,S(; m DISC". '.", L

~ 78 " 0

J; 10 0,'
TUH' ''G ~OL1 .G~ I"o TO ' S ~

"SV

10 0 0 .'
) ('EEOTH"'" 'III TO'~2V C'C

. " ROx 260 ..

Fig. 1. Satellite downconverter schematic.
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This downconverter can
be bui lt by an average tech
nician and the pa rts a re
readily available. The loca l

I R'ch.J'd Christian WAK VP
Rfe. 1, BOl209W
Creola A L 3t:515

If you liked our low-no ise
amplifier article in the

February. 1982. issue of 73
(" Job's Own lNA"), you wi ll
love our no-a lig n ment
downconverter.



Fig. 4(b). Parts placement toil side view.
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SMA, it may be necessa ry
to solde r exte nsion leads to
the PC-board pads to reach
the connectors. Be sure tha t
when the extension leads go
through the PC board they
do not short ou t to the
ground-p lane side . Solder
the fo ur leads (three fro m
the connecto rs an d o ne
fro m t he 1000-pF feed
thro ugh capacitor) to t he
appropriate points on t he
PC board as shown by the
pa rts ove rlay.

0

." MWAIiO .0'". - ,

I -Jf-
,. o ,

t-Jf- 0"', oj
9~n • 91011' -'
.0' .0'

-JI- -If- •

." FJ!
•

• TA ,nT • 781!i

=f. IOOI' F •

1.,. 0",00
0

•
1

MWAIiO, - ,. ,
IOU 1
, 0 ,

'~_ ...""

------,-- '0/4" 1

I~, 1I8' ----j

91 O'Ohm resistors; it shou ld
be 2 to 3 vo lts. If it' s not
within the range, the n you
p roba b ly h a v e a b ad
MWA-11 0 (we have found
severa l). If the vo ltage drop
measu res O K, remove pow
e r and d ischarge the e lec
tro lyt ic capaci tors. Now in
stal l the 3.3·u H choke. This
completes the PC~boa rd as
sem bly. The next step is to
insta ll it in the minibox.

Depe nd ing upon the type
of rf connecto r used, N or

I,

""o~ -'-O-l
'000 . '
' H DT HRU

I [~J'6'

"'~:"0Jl
I e-e-,
I

t "'O-4
Fig. 3. Drilling template for 2" by 4" minibox.

~ ~ - .... .'O!. , ~

J 0 ' , l-f MC24T \
\ 0 0 }

',-_ ... ....

Fig.4(a). Foil side view of board.

IOOQpF ~~ - ...... ,,1- / V82T-Z,
I 0 OJ 3.31' H

10 0 0 PF- H--7, :i~
T IOOOpF

TUNI NG v

* JUMPER TOP TO BOT TOM SOLDER

•

o

4GH I IQ pF

" - - i t-

o

grou nd pins are in the cor
rect ho les o n t he PC board,
o r you will wind up wit h
so me expens ive but useless
tr inkets.

Caution: Do not cut the
pins o n the modu les. Bend
the pins in a sma ll loo p over
to the PC bo ard and so lder.
(See Fig. 2.) Solder the pins
to the PC-board trace using
as littl e so lder as possib le.
Insta ll and solder the six
teedthrough jumpers, using
pieces of cut-off resistor
leads, and so lder on both
sides of the boa rd. Now in
sta ll the rest of t he com
ponents , except for th e
3.3-u H choke.

Afte r const ruction is
complete, check for solder
bridges. Tempora rily con
nect the + 18 to + 22 volts
to the dc input of the volt
age regul a tor. Measure t he
outpu t vol tage to see that
the vo ltage regul a to r is
wo rk ing. The outpu t should
be + 15 vo lts. Measure the
vol tage d rop ac ross the

PC BOARDS

Etched and drilled tef
lon printed circuit boards
for the oownconverter are
available for $27.00, plus
$1.50 tor handling and
postage , from Mart .
comm, Inc., PO Box 74,
Mobile AL 36601 .

Construction

The first ste p in con
struct ing the downconvert
er is to drill the 2" by 4"
rninibox using the dri lling
guide shown in Fig. 3. The
bare PC board can also be
used as a drill ing template.
Use Y2" standoffs to mount
the board in the box . We
used a tvpe-N connector for
the rf connection from the
LNA. You also can use an
SMA connector in place of
the type-N with eq ually
good resu lts. BNC or type-F
connectors are adequate
for the LO tuni ng voltage
and 7Q-M Hz i-f out.

Next , instal l the t wo
MWA-1 10 i-f ampli fie r ICs
on the printed-ci rcuit board .
Be sure that they are fla t
against the ground-plane
side of the PC board. Solder
the tabs on the 110s to t he
ground plane, cut the leads
to 1/8", bend them flat
aga inst t he PC board , and
solder. Now install the mix
er and lo cal-o sc il lato r mod
u le s. Be sure t hat the

The 4-GHz input IS ec
coupled through a 1Q-pF
c h ip c acp a ci to r to a
11.-wave, 50-Ohm t ransmis
sio n line going to the rf port
of t he mixer. Local osc il la
tor injection to the mixer is
also via a 1~ -wave, 50-Ohm
tran smission line for imped
a nce matc hi ng . The i-f
port of the mixer is ac
co u pled to t he first
MWA-110 fo r approx imate
ly 14 dB of i-f gain, and then
to the second MWA-1 10 fo r
an additional 14 dB of i-f
gain . The output of the
downconverte r feeds th e
7o-MHz bandpass filter in
our home-brew receiver.



The Magnum Microwave MC24T mi xer module, the V82T·2
local oscillator module, the MWA·110s, chip capaci tors, and
the rf connectors are available trorn Cliff Jones at Alaska
Mic rowave, 4335 East Fi fth St reet, Anchorage AK 99504.
(907)-338-0340, a regular 73 MagaZine adve rtiser.

Checkout

If your antenna and l NA
have been com ple ted, you
w ill be able to check your
system through t he i-f out-

Acknowledgments

We would like to thank the stall at Magnum Microwave for
running tests on our prototype downconverter. The measured
down-conversion gain was 21 dB with 4-GHz input. At
- 20·dBm and - 40-dBm input, the second harmonic 01 the
70-MHz i-f was - 25 dBc and - 50 dBc, respectively . Magnum
also confirmed our discovery that the MWA- 110 will oscillate
if not properly grounded. The above specs were furnished to
us by Magnum Microwave and are quoted with their permission.
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1
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2
1
1
1

2
1
1
2
1
1

put o f the downconverter.
W ith your l NA and down
co nverte r co nnec ted to
your antenna, apply power ,
Connect the ou tpu t o f the
downconverter to the an-

Parts list

Description

MC24T mixer module (Magnum Microwave)
V82T-21ocal oscillator module (Magnum Micro
wave)
10-pF chip capacitor
1000-pF ch ip capacitors
5O-pF disc ceramic capacitors
.01 disc ceramic capacitors
l-uF, 35-V tantalum capacitor
l oa-uF, 35-Y electrolytic capacitor
1000-pF feed through capacitor (mounted on
minibox)
910-0hm, vi-watt resistors
t ok-ct rm. to-turn pot (op tional tuning circuit)
3.3-u H choke
MWA· l10 lCs
7815 vo ltage regulator
2" by 4"' minibox
RI connectors, hardware, etc.

te nna te rm inals of a con
ventional color-TV recei ver,
with the TV tu ned to any
unused low channel be
tween 2 and 5. If possibl e,
connect a vol tm eter to the
age lin e on the TV set tu ner.
The age vo ltage can give a
very usefu l indic ati on of
proper aiming and ad just
ment of you r satell ite TV
antenna.

W ith the o pt iona l tuni ng
ci rcui t (Fig. 1) co nnected to
the tun ing vo ltage input of
th e downco nverter, t ran
sponder 1 tuning voltage will
be about 4 vo lts . To tu ne
t ransponder 24, you w il l
need abo ut 12 vo lt s. You
shou ld be ab le to tune in

most t ransponders over the
4-to-12-vol t range. A lso, you
should get an indicat ion of
video on the color-TV set
when a transponder is tuned
in. The video w ill be of ve ry
poor qual it y since the satel
li t e signal is frequen cy
modulated while the con
ve ntional terrest rial TV sig
nal is ampl itude modul at
ed. You should sti l l be ab le
to reco gni ze the pictu res,
however. Sync will be very
crit ical and you probably
won' t be able to sync on all
transponders.

That's it ! The rest of your
TVRO receiver is cheap and
simple, as w e wi l l show you
in fu ture arti cles._

HASTINGS ANTENNA CO.·INC.
(402) 463-3598

Hastings, Nebr. 68901

WOULD YOU BUY A SATELLITE ANTENNA
SIGHT UNSEEN?

ONLY FROM HASTINGS ANTENNA CO.!
WE NOW CAN OFFER YOU THE BEST

10 FT. (3.0M) ANTENNA ALSO.
Our 3 Meter Antenna has all the features you want:

• Casse Grain Feed System using a Chaparral Super Spherical Feed Ho rn a nd Spun
Hyperbolic Sub-Reflector. .

• 24 Petals (Aluminum .060 Gauge '/, Hard) Baked on White Finish Both Side s .
• Polar Mount with Programmable Offset for True Tracking. (It's not a True Polar if it

doesn 't have this feature) .
• Engineered for High Strength and Light Weight, cutting your Freight Cost Drastica lly.
• Added Security for your LNA and Down Converter.
• Low Cost with Dealer Oriented Pricing· Call or Write.
• Suggested Retail Price $1 S95.00.

The Bottom Line, We'll Pay the Freight on all One lot Price Orders in the Continental USA.
Free Freight Subiect to Change.
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Complete Systems Ava ilable !
DEALERS and DISTRIBUTORS

P.O. Box 425 NEEDED!
808 1st Avenue
Rock Rap ids, Iowa 51246 (712) 472-2213

, TIONS, INC.
COMMUNICA

PRESENTS
SCEPTOR'S MODEL 300

Satellite receiver w ith oowoconverter
and new

SAT·TRAC meter ci rc ui t
• Fully tunable ' Tune- scan
' Inverted video ' Tunable audio
• Power supplies • Remote control

..,,,. "'A .A,......'.... 'NC.
P.O. Box 2~1 , D.pt A·3, Oil,., Bu ch, Fl33ot"

Send $9,95 plus 52,SO SMIP llln g & handling
Or can Our 24 hr, C ,O,D, order line 1305J 645-4447

Name

Atldrl'SS

- - - -----------
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IlIIlmtllt. Iivt~ , 1M mUCII mort f\'fl'l11llllll tIrWlg ll'lrasl
In thr wor1d rould be '00fS 1\ J~I 01 I knoll"

Better than Cable TV -Over 200 TV and raoo
services Why waste money? Learn Ihe whole
stOfY and bUild a video system the tamlly can
enJOY No ccwnercars FREEmoves. sports
and Vegas shOws- worldWide, crystal clear
receoncn connects to any TVset Big (8 x 11 m)
cooe loaded with details. photos, plans, klts
TEllS EVERYTHING! Satis faction Guaranteed .
Send 57 9S TODAV' Add S? 00 for 1Sf class la" mallt 0' call
I)IJ' 24 now COO rusn euer II ~e 1305) 862·~8
GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

Enjoy Satellite TV Now

From o" shore 001"gs.
dala linkS 10 hote ls
and backylfd ,nllal ·
lallons . .... "" Olt tee
book Cons tanlly u p
dlled, our t<II Page

techn ,cal ,n ' ormallon ecceand calalog gi.". you III
't Ihe I.ets , I ne~pensive dishes, leeds, lellm·
\"' . ',y sottwa ' e. ,kil s a nd mO'tI aeccm-

me nded readlOg by NAS A, The Office,*_ of Co ns ume r Alla"s and qua Illy c om-
~ panlesllke Roc kw"IIICol l,ns Se nd

,; $1 95 toda y' CAll ... 309

24 ·/1,.. c.o.o. HOll'" .
(30S) 33~ 71100

C SPACECOAST
IlESEA RCH COAPOflATION

Box 442- 0 . Allamont" Spgs. FL 32 10

SatelliteTV!
FOR THE HOME
Sick 01Networtl TV?
Our 'ee.....' lets you ~I
OVI' 1$ c hlnneiS 01 lei..
V'Slon d lfeclly fromurtn
or M lng clbll TV Sit....
Itles ' HBO. Show1'lne, su
PI ' Sliloons. aports ,nd
mov,e , ...ork:l ... 'o.

il1ll00

IfOOTOI$H
"xfilTOWEllotOU ",T
TOWE~!OP,un otOU"'T

~ FOOT OI$H .__"-"",...,._"'...
TIlIPOD otOUIIT'Of roo''''- '''IV or",.~

AU AEFLfCTO AS "'AOf Of META L IM PREll_
"ATEO FlaEflGLASS. ALL ~ A ROWARE TRfATEO
FOR CORROS'O" RESISTAHCf
FEfOPO I"T FOR "' OST fRfOUE "CIES AV AIL
AB LE 0" REQUEST
S~ IPPI" 1l BV UPS OR MOTOR F RE lll~T ALLOW e
WEEKS FOR DELI_fRY
CALL FOR MORE I" FO 12OlI1W22,_•. W. m lo~pm

Moun'. ,n "me
PRICE SU8JfCT TO C~."Gf DuE TO M. TERIA L
ces-s
NORDLUND& ASSOCIATES

• • •

TVRO R ECEIVER KIT

• Pre·nsambled. tested Rf sectson.
• No comple>t alignment Of scec.er

lest gear reQuired

• Ultra·low cost/high performance.
• Oes'lln&d from cookbook Circuits.

RECEIVER COOKBOOK

• BUIld. good. solid understandIng
of Mtelll1e rece_ technology

• Step bv 11119 g'.IId e of eecn stage
• CompIele l hec:lly. schematICS. and

CDnSIf UChon deUI, l$.

$9 _95 ••••• .. . . . . . .. . . . . . . . . Cookbook
$159,95 • . . ..... ..• ••• Cooltbook plus Kil

Send 10:

SATELLITE TVRO

NORTH COAST MICROWAVE
PO Box 5663. Cleve _. OhIO 44101... 101

SOCIAL EVENTS
PHILADELPH IA PA

MAR 7

The Penn Wireless Associa
tion, lnc., w ill hold its Tradefest
'82 on Sunday, March 7, 1982, at
the National Guard Armory ,
Southampton Road and Roose
velt Bou levard (Rte 1), 2 miles
south of exit 28 on the Penn
sylvania Turnpike, Philadelphia
PA. General admi ssion is $3.00
and a 6' x 8' seller's space is
$5.00 (bring table) with an add i
t ional $3.00 for a power connec
t ion (limited number). There will
be prizes, di splays, refresh-

ments, res t areas, and surpris
es. Talk-in on 146.1151.715 and
.52. For add itional information,
contact Mark J . Pierson KB3NE,
PO Bo)( 734, Langhorne PA
19047.

EAST HARTFORD CT
MAR 11

The Hartford County Amateur
Radio Association will hold its
annual auction of used equip
ment on March 11 , 1982, aLl'30
pm at the Veterans Memorial,
Sun set Ridge Road , East Hart
ford CT. Refreshments will be
served,

MERRIMACK NH
MAR 13

The tnterstete Rep ea t e r
Society, Inc., will hold its annual
hamlest and flea market on Sat
urday, March 13, 1982, from 9:00
am until 4:00 pm at the Merri·
mack Hilton Hotel, Merrimack
NH . Admission is $1.00 and te
bles are $10.00. Features w ill In·
cruoe commercial vendors, pr iz
es during the day, and a dinner
dance wi th live m usic and enter
tainment . Talk-m on 146.25/.85
and 146.52. For fu rther Infer
mat ion, co ntact Ken Soares
N1 BA D at PO Box 94, Nashua
NH 03061 or on .251.85.

MIDLAND TX
MAR 13-14

The Midland Amateur Rad io
Club will hold Its an nual

swapfest on Saturday, March
13, 1982, from 8:00 am until 6:00
pm, and on Sunday, March 14,
from 8:00 am until 3:00 pm, at
the M id land County Exh ib it
Build ing east of Mid land TX on
the north side of Highway 80.
Registration is $5.00 in advance
or $6.00 at th e door. An addi·
tlonat $3.00 will be charged for
each table. There will be door
prizes. Talk-in on 146 .161146 .76
and 146.011146.61. For more tn
formation, writ e the Mid la nd
Amateur Rad io Club, Box 4401 ,
Midland TX 79704.

LAFAYETTE LA
MAR 13-14

The Acad iana Amateur Rad io
Association will spon sor the

Continued on page 1()4
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TVRO Q &A
- advice from WB0POP

Ken Rae WB(JPOP
737 Souttv Clarkson
Denver CO 80906

I want to build a TVRQ.
What is the first step?
Most people get star ted

by acqu iring an antenna,
You can buy a commercial
antenna or you can bu ild
your own dish. If you buy,
plan on spending $1000 or
more. Building your own is
cheaper, but it can take
considerable time and en
ergy. Plans are available
from severa l sources, but
don't expect to get a world
of information from a $10
brochure. It takes a lot
of research and study since
there is no one source for
all the in fo rm at ion you
need ,
How can I get a picture for
the lowest possible cost?

If you are not concerned
about the qual ity of the pic
ture, then all you'll need is
an antenna, a low-noise arn
phfier (lNA), a m ixer, and a
conventional television re
ceiver. With just these corn
ponents you' ll be able to
say that "I received satel lite
TV." Since the TV receiver
acts as a slope detector, the
video will not be clear or sta
ble, but th is low-cost ap
proach will get you started.
What about kits?

Kits are availab le for
each part of an Earth termi
nal, but t he best way to de
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scribe this part of the indus
try is "buyer beware." Try
to find someone who has
successfully completed the
kit before you take the
plunge.

What size dish do I need?
The size of antenna de

pends on the qual ity of the
l NA, t he strength of the sat
ellite "footprint" in your lo
cation, and the desired sig
rial-to-noise ratio. You can
get watchab!e video from
an eight-foot dish, but the
10-foot d ish seems to be the
industry standard for home
TYROs.

Why are 10-foot antennas so
popular?

A to-foot dish is usual ly
the mi nimum size that is
practica l for receiving good
quality pictures in most lo
cations in the US. You can
use a smal le r antenna, but
the need for a better quality
lNA may boost the overa ll
cost higher than what you
would spend for a to-foot
system .

What is the smallest dish I
could use?

If you are wi ll ing to seale•
for audio on ly, a four-foot
diameter antenna suppos
ed ly works. A six-foot an
tenna might give you a faint
video im age if everything
else is perfect.

How much should a 10-foot
dish weigh?

At one extreme there is
an umbrella-tvpe antenna
that weighs only 22 pounds.
On the other end of the
scale there are heavy-duty
antennas that weigh half a
ton or more. The average
weight of a fiberglass or
spu n-aluminum dish is in
the neighborhood of 200
pounds.

Should / get a spherical or
parabolic antenna?

The parabol ic is my
choice because it's versa
tile . You can sweep the an
tenna across the sky, mak
ing it easy to change to a new
satellite . The spherical is a
good antenna f rom a con
struction viewpoint. Unfor
tunately, changing sate l
lites involves moving the
feed horn, which is usually
six to eight feet above the
ground .

Someone told me that I
should build a spherical
dish because it exhibits
more gain than a parabolic
antenna. Is this truer

The gain of spherical an
tennas is indeed greater be
cause the d ish has a flatter
surface. However, the flat
curvatu re means that the
spherical will p ick up more
unwanted noise. The para
bolic has slightly less gain
but more noise immunity.
You must cons ider both
noise and gain character-

istics w hen choosing an
antenna.

How can I tell if a dish is a
parabolic or spherical?

A parabolic d ish wil l tend
to look flatter as your eye
moves toward the edge.
The spherical antenna has a
constant cu rve, rounded all
the way to the rim,

I found a surplus dish. How
can I tell if it is too deep or
too flat?

You want to check the fo
cal-distance-to-diameter ra
tIO, FlO. You can f ind the
focal point by using the
equation 0 x 0/(16 x H},
where 0 is the diameter and
H is t he depth, The FlO
should be between 0.35 and
0.55 w ith 0.4 being about
best . Ratios out of th is
range wil l not have the op
t imum no ise ve rsus gain
characteristics

I have found J dish but
it has some den ts and
holes. Will that affect the
performance?

A 10-foot dis h has ap
proximately 78 square feet
of reflective surface area,
so a f ew imperfecti o ns
won't cause a problem. You
probably can afford to lose
as much as 5% of the sur
face area,

How smooth does the sur
face of the dish have to be?

The accuracy of the an
tenna should be plus or
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I used readily-available materials to build this simple, yet ef
fective, mount for my satellite TV antenna,

should I mount my dish?
The ru le of thumb fo r

dis h instal lation suggests
that the lowest edge of the
dis h should be located two
or three feet a bove the
ground, Setting the antenna
direct ly on the ea rt h will in
c rease the a mou nt of noise
that enters the system.•

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY! -""

812·238·1456

shape. The textu re of the
surface shou ld be d ull and
flat , not shiny. since we
want the light to be dif
fused instead of refl ec ted
towards the LNA. Follow
the same gu ide lines fo r
pai nt ing a wooden or fiber
glass a ntenna .
How far above ground

shou ld be some sort of e lec
trical bond ing.
What do trees and shrubs do
to the satellite TV signal?

Fo liage ac ts as a sponge
that absorbs mic rowave sig
nals, and It generates noise
that wi ll be picked up by
the antenna . Trees a nd
shrubs have a destructive
effect and shou ld be avoid
ed when you choose a site
for the antenna .
Wha t effect do rain and
snow have?

Precip itation doesn 't
seem to have m uch effect
on a 4-G Hz signal- perhaps
hal f of a dB at most. If the
mo istu re ge ts ins ide of the
e lectronics, there can be
sig ni fica nt attenuation .
Powdered snow can pile up
in a d ish without causing a
problem. Hut if the snow
me lts and refreezes, the su r
face of the di sh can be dis
torted, causing the signal
strengt h to dr o p . Yo u
should keep your antenna
clea r of ice a nd snow,

My neighbors complain
about the appearance of my
TVRO an tenna. Can I cover
the dish without adversely
affecting the signal?

A thin cove ri ng of plast ic
or fiberglass can be used
without too much signa l a t
ten uation. Avoid a covering
made from wood or othe r
material that co ntai ns
moisture.
Will my dish work inside a
bam or garage?

Yes, you can keep the a n
tenna inside . Of course, the
bui lding w il l attenuate the
signa l. The exact amount of
the Joss depends on t he
type of bu ild ing; it can be
anywhere from two to six
d B of attenuation.
f bought a used metal dish
and want to paint it. Any
suggestions?

Alu m inum antennas can
be pa inted wit h a good
grade of la tex house pa int
intended fo r house sid ing.
He su re to use a light color .
Pa inti ng the di sh black wi ll
result in the antenna ab
sorb ing heat, stressing the
d is h and c hanging t he

minus a sixteenth of an
inch of the pa rabol ic curve
if you expect a reasonable
level of gai n,
I am trying to choose be
tween buying a 1O-foot dish
made for TVRO work and a
surplus 16-foot antenna ,
The price is about the same;
wouldn't the 16-foo ter be a
better deal?

It depends upon their
quality. Often a su rp lus
dish that was no t des igned
for use with 4-GH z signa ls
will be infer ior to a smaller,
better constructed antenna .
Check the surface accu racy
of both an ten na s, Anyt hing
more than a n average inac
c uracy of a n eighth of a n
inch means that gai n will be
adversely affected. If the
big dish mee ts the req uire
ments fo r 4-G Hz operation,
then by all means grab it.
How important is the struc
tural strength of a antenna?

A d ish that can sta nd on
its own rim and st ill hold
the pa rabo lic shape within
an eighth of a n inch is not
likel y to be harmed by
weather. Anything weaker
is questionab le .

The area I live in has a lot of
wind. What can I do to
avoid losing my antenna?

To avoi d havi ng an air
borne dish, I fastened a
cable around the rim and
attached it to a deadman
a nchor,
Screen antennas seem easy
to build. How large can the
holes in the mesh be?

A quarter-inch hole is
about the la rgest gap you
can have without a n appre
ciab le amount of the signal
feedi ng t hrough. An eighth
of an inch is a good choice .
Window screen can be
used, but it does have a lo t
of wind res istance.

Is it necessary to solder
every joint in a screen
reflector?

If the sections of mesh or
screen overlap eac h other
by a t least one wavelength
(approximately three inch
es), the seams wi ll not cause
a dead spot. If there is not
enough overla p, t here
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Miss K. Rama
Post Box 725
Ma dras-600 006
India

Indian Hams Rejoice
- import restrictions lifted

I n d i a n h ams have
achieved a breakthrough

in their effo rts to so lve their
problems of lack of equip
ment. The manufacture of
co m m u n ic at io ns equip
ment in India is the monop
oly of the public secto r
(g o v e r nme nt-o w ne d i n
dustnes), wh ich is itself lag
ging so mu ch in production
that it is unable to ful ly
meet even the needs of the
governmental users

For several years, the Fed
erat ion of Amateur Radio
Societies of India had been
making representat ions to
the government, requesting
relaxation of import con
trols without mu ch success.
The improvement in the for
eign exchange positi on
enabled the government to
make concession s to cer
tain users-among them
sc ient ists and profession
als-who were al lowed to
import equipment valued
at up to 10,000 rupees
(about $1200 US) for their
persona l use, M .v. Chauhan
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VU2MV, Hon. Ceneral Sec
reta ry of the Federat ion,
saw an analogy between
the scient ists and the hams.
He conv inced the Elec
tronics Com m ission that
the extens ion o f simi lar
privileges to amateurs was
the only solution to the
equipment problem.

Disaster can somet imes
have a ben eficia l fall out.
The communications l ink
set up at Morvi by our ham s
(led by Saad Ali VU2ST,
president of the Federation,
Jimmy Mistry VU21 j, and
Vasant Bhat VU2RX) after a
bu rsting dam had killed an
estimated 30,000 in the
span of a few hours cl eared
any lurk ing doubts in the
mind of the government
about the uti lity of ham
rad io to the nation.

Relent less representa
t ions to the various mini s
tries by the Hon. Cenera l
Secreta ry Chau han and
President Saad Ali fi nally
resulted in t he incl usion of

radi o amateurs in the cate
gory of scientists, and they
were allowed the privilege
of importing, under Open
General license, test equi p
ment worth up to 10,000
rupees in a year. There were
more representations, and
the momentous decision
was announced which per
mitted the import of " ama
teur rad io communications
equipment, including kits,
accessories (including an
tenna rotator motors, feed
lines, standing wave ratio
bridge), inst ruments, spares,
and components" up to
10,000 rupees in a year,
without the need for a for
mal l icense.

The Federation of Am a
teur Radio Soc iet ies of India
is today a tower of st rength
to t he Amateur Radio Ser
v ice in Indi a. Its QSL
bureau handles the bulk of
in comi ng and outgoing
cards. Radio, the monthly
journal of the Federation ,
edited by MV. Chauhan
VU2MV, is read by virtually

every ham and SWL. The
ARRL Handbook and other
books have been import
ed and sold at a low price.
A guide to amateur rad io
in Ind ia by Saad Ali has
been published . The Feder
ation's efforts have led to
a breakthrough in ma king
equi pme nt availabl e to In
dian hams.

The Federation is not rest
ing on its laurel s. M .V.
Chauhan is cont inuing his
e ff o r ts to ha v e th e
manufacture of ham equip
m ent thrown o pe n to
private industry, so that
equipment can be made
ava ilable to the less af
f luent ham for pri ces ex
pressed in hundreds o f
r u p e es r at h e r than in
thousand s, wh ich is the
case w ith imported equip
ment. He bel ieves another
breakthrough is on t he way,
whi ch will help amateur
rad io in Ind ia to become
the hobby of the common
man and not a monopoly of
the affluent..
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." ["A , , .. .... " ... 13.SO
« . .......0." <;.0••<""'" """ ..

MINI SIZE
BUZZERS

~I~to 3-.01 .. 7540
I~ " IT" ,,10£~
~1~ 1. 3 _10 754ea

~.. .. IT" P' .. Tf"'''__~ 1 _~~~=.!.=:~::,':..
~ 3 to 7WOlt. I-

",T>< P ,N TE""I""'-S SPECIAL
~ ~! 75c.-:h

"'TSU"' c:--Moon Uf S'AUf 1000 "FO 25 VOLT
".ARACTOA UHF TUNER 2 FOft $1.00

fll[Q ......-..:.t FlAT LEYIR
..I ~ - MQ"'<1 Mu n-TOGGLE

.... , V... u"""r 5.. 0 7 (Qfo-<Holl
',.-\.1 '0 """ ~ _ 110 v ,,",

u · • Il ~

$2S.00 ..ach U ,OOUCH ~(
10 ,. ''''lO10 lor $220.00 100 0.,. S~OO

Call for
super·low

{Klce'

CK·l Contest Kever With 500 c harac ter
memory, son message partrlionong, auto
metre senarnumber, and much, much more,

call for super·low puce'
MK ·1 Morse «ever With select able (Jot I\.
das h memory, fu ll w e ight ing , calibrated
speed.bug mode and more,

ca ll for super ·low price '
KT·l Keyer Traoner With a ll the reatc tes 01
the MK· t above and the MT·' oerow

call /or super·low price'
MT·l Morse Trainer for pull ing up that code
speed the easy way With automat ic speed
increase , live lette r or random word len!'lth
and more. mo-e. more ,

call/or super -lo w price '

huge stoc« 01ham gear), and try eerore
you buy' We donI mean a lillie cn.tre.au
diddling With the keyer _we let you PUT
ITON THE AIR AND HAVE AQSO really
check It out urtderYOUR «md 01 operalrng
cone-nons then decide We know AEA,
and we know you' ll select one of these

tsopole 144
rsocore 220
tsooore 144 JUfllOf
rsccore 220 junio<

Rolin Distributor.
P.O . Box 436 Department 7
Dunellen. N.J . 0 88 12

201·469·1219

-""

Preci sion Cut Land Mobiles Available

FIND AEA
AT

'J,,)S THE EXCITING ISOPOLES THAT AREt»\.l BOOMING OUT THOSE INCREDIBLE
VHF SIGNALS WITH MAXIMUM GAIN

ATTAINABLE, ZERO
DEGREE RADIATION
ANGLE AND 1.4:1

SWR ACROSS THH~E_~========ENTIRE BAND! •

MM·1 MorseM ati c™ memory «ever With
two rtucorcomputers and 37 rantasuc rea.
tures including up to 2000 characters of
memory plus Vlrtually every capab ili ty of all
the o ther keyers& trainers listed be low

call /or super ,low pfiCe'

Get your hands on AEAs great keyers
and rsccoie antennas at RadIOS tmnrrnted
YOU can reach us easrrv vIa the Jersey
TurnpIke. and when you gel here you can
TRY BEFORE YOU BUY at our m-store
operat ing POSi tion Yes' Pick oul any AEA
keyer, (or any o ther equrpmantIeorn 0\1,

Find them all at RadIOS Unlimited. plus a huge collect ion of new gear !rom all
maIO< manulaclurers ...a big select ion of used equipment bargains, all you 'll ever
oeee In books. eccesscoes. opuatmg aids, coa• . connectors and parts plus a
modem seroce oeceneeot dedicated to keepIng you on the air, It's Irke a perpetual
nea market! Fo<dlrechons, call
(2()1)469·4599

QRZ W1'., WZ's and W3.....

LOOKING FORAEA PRODUCTS
IN THE NORTHEAST?

LOOK TO RADIOS UNLIMITED•••
NEW JERSEY'S FASTEST GROWING
HAM STORE!

1760 EASTON AVENUE, SOMERSET, NJ 08873' (201)469-4599

We Stock Crystals For:
Clegg Dra ke leorn
Kenwood M.idland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

(Custom Cryslal Orders Accepted.)
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MODElS

ANTENNA
TUNERS

MFJ-941 C 300 Watt Vers a T uner II
Has SWRlWatlmeter, Antenna Switch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

Ham Radio's most popular
antenna tuner. Improved, too.

IM . "SIIl'HfJll U "IS.;PO",tJll If1!1 ..c"Cl . ..C£ ...Tt lo ...., • , •

'. § -
c o •

$ 95:(), •-... _.. ~"' J 11-, • •, .
.. Of ..~

Futtst stUing MFJ luner . .. because II has
tile most wanted reatures at the test p nce

Malthts everything from 1.B-30MHl: dipoles.
mveneo vees. random wees. vencais. mobile
whips, beams. balanced and coax tees

Aun up 10 300 watts RF oc....er QlLIQ!.!1
SWR ' nil 1I11i11 Iilnge wattmeter 1300 & 30

....aus lull scale torwardife!lecled oower) ~
live met..r measures SWR 10 5 warts

F!elible antenna SWllch selects 2 coax nnes.
erect or ttrough tuner. randMl wlI'eJb<lldnced Ime.
or tuner bypa<;s lor dummy load

12 position eff icienl airwound Induclor for
lower losses. more wans (llli

Buill ·in 4:1 balun tor balanced eres. 1000V
capacitor spatmg.

Works with all solid state or tube rlljS
Easy 10 use, anywhere. Measures 6.2~6 · ·. has

SO 239 cconectes. S way binding costs. lin
'Shed ill eqqshell white w" h W<ltnut grained SIdes.

4 Other 300W Modtls: MfJ-9408, 579.95
( -+-$4) like 941C less balun. MfJ.945, 579.95
I -+- 54). like 941C less antenna swucn MfJ·944,
579.95 ( + S41 hke 945. less SWRlWallmelel .
MfJ·943. $69.95 ( -+- $41. like 944. less antenna
SW'TCh ()Phonat mobile brackel tor 94 1C. 940R.
945 94 4 5300

MFJ·900 VERSA TUNER MFJ·94 9 B VERSA TUNER II MFJ·962 VERSA TUNER III

MFJ-962

Run up 10 1.5 I<W PEP, match any feed hne
non I 8 30 MHl .

Buill·in SWRIWah meler has 2000 and 200
watt tanqes. torwaro and renecteo.

6 position antenna switch IIandles 2 ccax lilles.
erect or through tuner. plus wife and barancee
hnes

4:1 balun. 250 pt 6KV cap 12 pes. IAlIuctor
ce-amc sw.tctes. Black cabret. p.1nel

ANOTHER 1.5 KW MODfl: MfJ96 t . $179 ss
( -+- $ 101, Slmltal but jess SWRlWallmeler

---
MfJ's eest 300 watt Versa Tuner II.
Matches everylhing trom 1,8 30 MHl , coax,

rardons. balanced nres. up to 300W output.
sonc. state or tubes.

renes oul SWR on dipoles. vees, IOIlg wires.
verticals. whips. beams. Quads

Ruin·in 4:1 balun. JOOW. 50 Qtwn dummy load
SWR meter aAll 2·range wattmeter (300W & JOWl ,

6 posilion anlenna swilch on tron! panel. 12
llOSillon aif·wouAll Induclor: ccax comectors. brnll·
log posts. black aAll bellje case IOx 3~r .

MFJ-9498

-":;"=-:::'~-i° f $139?+~J
MFJ-900

$4495
( + 54)

Matches cau, random wires 1.830 MHz
Handles up to 200 walls output; etncent air

wound Inductor gives more watts aut. 5x2x6"
Use any transceiver, sol,d slate or tulle
Operate all bands With one antenna,

2 OTHER 2DOW MODElS:
MFJ.901 . $54 .95 r -+- $4l. like 900 bul IItcludes

4 I balun tor use With balanced lines.
MFJ·16010. 534.95 I -+- S41. lor raAllom wires

only crear for aparlmenl. meter. camplllg. opera
Tlon Tunes I 830 MHz.

To order or for ),our n ••re.' d •• ler

~ CAll TOll FREE r""l!ll""i
~ 800·647·1800~

f or Tech mto . order or repair status. or calls
oetade coonnemat U S. and inside MISs . call
601 3235869
• AM MfJ producls unconditionally guaranteed lor

one year (except as noted).
• ProcIucts ordered lrom MfJ are relumable Within

30 days for full refund (less shipping).
• Add shipping & handling charges in amounls

shown in parentheses.

Write IOf FREE catetoq , over 80 produc ts

M~ • ENTERPRISES,
r~ INCORPORATED

Box 494. Mississippi Stale, MS 39762

MFJ·98 9 VERSA TUNER V

MFJ-989

New smaller size matches new smaller ngs 
only 10·314Wx4 ,1I2Hx14 7160" ,

3 KW PEP. 250 pl6KV caps. Matches coax.
balanced lines, random wires 1 8·30 MHl ,

Roller induclor, 3 digit turns counter ptus Spill
ner knob for precise mouctance control to get
that SWR down,

Buill ·in 300 wall , 50 ohm dummy load.
Buill ·in 4:1 ferrile balun.
BuilHn lighled 2% meter reads SWR plus for,

wameenected power. 2 ranges (200 & 2000W),
6 pOSlllon ant. swi lCh. AI. cabnet. Tilt ball

~ .-;;; .~

MFJ·984 VERSA TUNER IV

MFJ-984

Up 10 3 KW PEP arc it matcnes any teecnre.
1 830 MHI . coa x. balanced or random.

10 amp RF ammeter assures max. power at
mill SWA SWAI Wallmeter, tor.rret , 20001200W

18 positi on dual inductor, ceramic SWi tch
7 pas, am SWI tch, 250 pI 6KV cap, 5 ~ 1 4 ~ 1 4 "

300 wall dummy load . 4:1 temte balun.
3 MORE 3 KW MODELS: MFJ·9Bl , S209.9S

r -+- $ 10), hke 98 4 less ant. SWi tch. ammeter.
MFJ·982. S209 .9S ( -+- $10 j. hke 984 less am
meter. SWRIWattmeter Mf J·980. $ 17 9.9S
r -+- $10). hke 982 less ant. SNitch
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Harry A. School} KA3B/DA2AL

PSC Box 2713
APO New York 09109

Licensing for
Americans Overseas

- classes help, but our government doesn't

I n an ea rl ie r issue of 73
Magazine, Wayne Green

mentioned that he wou ld
like to hear wh at the ama
teur radio community wa s
doing to get more peo ple
into the class rooms and on
the air. At first, I thou ght of
se nd ing a letter to 73 M aga
z ine describing our current
situation here in West Ger
many invol vin g milita ry
personnel in regard to li
censing classes. After pon
dering the idea for a few
days, I decided that an arti
cle would be more ap pro
priate.

Th e not-yet- l ic e nse d
American civilian or mil i
ta ry person abroad will, in
man y cases, e ncou nte r
some pro blems that are
unique, to say the least. But
being a ham in the military
has many adva ntages, such
as the opportunity to oper
ate from va rious countries
of t he world with reciproca l
licens ing. Unfo rt unate ly,
getting that US license o nce
an individual has been sent
to a fa r corner of the world
is so metimes diff icul t. Bu t
for those who are interested
in obta ining their ticket,
there is hope. Thanks to a
68 73 Magazine · March,1982

crop of dedica ted and hard
workin g ha ms scatte red
throug hout wor ldwide mil i
tary insta llat ions, amateur
rad io lice nsing c lasses are a
reality.

Befo re I tell yo u about
amateur radio classes and
the people who teach the m,
le t' s ta ke a look at why
these individ ua ls who aren't
li ce nsed des ire the ir ticket.
Actua lly, their reasons are
no differen t tha n anyo ne
else's. Basically speaki ng,
they have a genuine interest
in a mateu r rad io. However,
there are some unde rlying
rea sons which motivate
these prospective hams.

First of all, it is a fact that
a large number of new ly li
censed hams in the United
States were once act ive on
11 meters. West Germany,
like othe r countries in West
ern Euro pe, has a personal
communicat ions band on
27 MHz. Quite a few Ame ri
cans come to Germany with
their CB gear only to dis
cove r, to their d ismay, that
it's just as bad or even
worse th an back home.
The re are fewe r channels,
lo wer a llowab le output

powers, monthly licensi ng
fees, and severe overcrowd
ing on the airwaves . Also,
there is a language barrier
because many 11-meter
operators speak little or no
English. It is a very dis hea rt
ening situat ion, to say the
least. Therefo re, they have
th ree opt ions avai lab le.
One, pack up the radio in its
box and place it in the
closet; two, st ick it out on
the band; or three, get an
amateur license and ta lk to
the wo rld. I don't have to
tell yo u that many choose
option number t hree.

Second ly, many mil ita ry
mem bers are met with the
misfortune of having to
serve at remote instal la
tio ns in places that you and
I never th ought existed.
However, someone has to
do it. In this case, amateur
radio is a tremendous boost
for one's morale.

And final ly, t here a re
those individ ua ls who want
the license o nly to talk with
the fam il y back home. I
have run ac ross several
people whose pa rents were
licensed but never did force
the radio or electronics on

them when they were grow
ing up. Now they have the
motivation and time they
need to get that ticket.
Besides saving on phone
bills, writing letters, and
waiting in li ne at the local
MARS station, getting the li
cense wou ld please the
heck out of Mom and Dad.

Although the reasons I
have stated for military per
sonnel and their fa milies
wanting an amateur license
are genera lizations, they
are rea l. They are the sparks
tha t ignite the fire . .. moti
vation is the key.

Once an indiv idual has
decided that he would li ke
to pu rsue amateur radio as
a hobby, his next step is to
locate a licensed ham in the
area for more information.
Most la rger military insta l
lations have active amateur
rad io clubs, but this is not
always the case. Therefore,
a check with the loca l
MARS station is a good
idea. If there isn't someone
work ing there who is li
censed, they will usua lly
refer you to someone who
is , What happens next?
Wel l, if t he military insta lla-
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protecls
solid state

communications
equipment

from damage caused
by high-voltage

t ransients entering
the antenna system

crea-caro buyers r. .... . ,.
may call Iml free . ', vlS4-, ;

1-800-543-5613 I.: "", ' Q '<=-.I
In Ohio, or for

1
<.:(\:.5.>~ informa tion call:
~, 1·513·866·2421

R. L. DRAKE COMPANY
540 Richard Street. Miamisburg,Ohio 45342

"'"_ IN.mUIION ~l ~ND DEAlE ~ INOUI~ IES IN ~IIEO __,

Call 601-323-5B69 for technical information, or
der/repair status. Also call 60 1·323,5869 outside
continental USA and in Mississippi. ..... 47

MI!!!' I ENTERPRISES,
""'''INCORPORATED

Bo x 494 , Missi ssippi State, MS 39762

These transients usua lly are caused by
atmospheric static discharges or nearby
lightning stri kes.

The new Model 1549 Surge Shunt can be
used with both rece ivers and transceivers
having up to 200 watts output.
Convenient UHF type coaxial connections
are supplied. Price is S24 .95

The arrester "pill" ' element has a long
l ife. but can be easily and economically
replaced if necessary.

Order from MFJ and try il - no obligation, II
nol delighted, return it wllhin 30 days lor a refund
(less shippingj. ThiS bridge IS unconditionally
g!!MIDlteed for one YJlli.,

To order, simply can us loll frn 800·647·1800
and charge it on your VISA or MasterCharge or
mail us a check or money order tor $59.95 plus
$4.00 for shipping and handling for MFJ·202 .

Pul Ihis MFJ Noise Bridge 10 wolt improving

your antenna. Order trom MFJ or see deale~'.Jil~

I ; I I, 1.1 ; I I

, S228 00
............ . ······· $' 62 95

... ..... .. .. ...... .. .. .. ... ..... ..... .. .. $ 8955
. $ 4Soy,

LACl;}': C()MMlJNICAnO~S fl..E(.TRO~Ia;

102\"__ . ," ,1 1'IS4 1 ' ......
Joh!N:o..,. , PA 1S902 ._

ROTORS
COE TAILTWISTE R·-
C DE HAM ~

CD E CO ~ 5-- .. '
CDE AR n· ..
ALSO AVA IL ABLE
Cus~cr .1I Hy·Ga ,n Te 'e. e encne,. eytl el oyl Re~eoCy

M, n , P'o~uCIS Larson, e &w. Hu. He ' S~u 'e ARRL B,,"
C,"boo k. Ameco . Sams Pybl ,c."o ns ROM . V,blop'e.
Ha m Key Vo com. Oa ,.. . a n" man1 more

Ce, .m,c 10 Syl.to 4!>c eo
AmpMno l PL·259 - ·I !>c eo
Van Gor~eo--- Ba lun · H 50

Ce nle ' lo . y, S4 &0

W2AU Ba lyn 4 , 0 ' , , __ - S13 25
B&W Trap. 40 l" 'y \0-- · S251>5 per pa ,r
B&W T' a ps llO lh' y ' 0 -- · ...... · •·..__ S25 65 pe r~. , r

HYGAIN- Complete line on sale. Call fm big dis·
count price.

Tlli s MFJ·202 RF Noise Bridge lets you Quickly
adjust your single or multiband dipole, inverted
Vee, beam, vert ical , mobile whip or random
system for maximum performance.

Tells resonant frequency and whether to sncoen
or lengthen your antenna tor minimum SWR over
any portion of a band,

MFJ's exclusive range extender, expanded ca
pacitance range ( ± 150 pt) gives unparalleled Im.
penance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Walts witll any receiver or transceiver, SO·239
connectors. 2 x 3 x 4 inches. 9 volt battery.

Ottter uses: tune transrnatch: adjust tuned ce
cons: measure incuctarce. RF impedance of ampu.
tiers, baluns, transtorrne rs: electrical length, veto.
ci ty factor, impedance 01 coax; synthesize RF irn
penances with Iransmatch and dummy load,

Ca ll or wme lor flye,
P"ces s objeC! 10 c ha nge ...',~o", nohce
Ho yrs Mo n._ S . 1 'OAM_ 6P M r un A F" hl 9P M
l " lepnone {8UI5J6·5500

ANTENNA ACCESSOR IES

'O/l ... I1'1J' !

--0' " -* .• -~' ' ,. ,.
tit . , .... ... .,' "

MFJ Rf HOlst: BRIDGE_ ...~m

MFJ RF NOISE BRIDGE
Lets you adjust your antenna quickly for maxi
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and exp-anded capacitance range gives
you much extended measuring range.

• ExcJ !!~ive range extender • EXp'g1!14~d

capacitance range • Series Bridge

Lacue Likes You . ..
and you'll like Lacue!

WIRE AND CA BLE
RG·2 ' 3--· .. . ·..·2lc 'U
RG a,u loam. oy, 'J, s~ 'e l~ ·..·• - 2J.~ I I '

RG.ax loam. oy,,,, s h ,e l~ ·•·• •· -" .. , ICIII
RG·!>llCIU m ,' spec ·1 1CIII
RG 59 m,1spe.: _ ·· ········· ··90:'11
fiG 11 ,.... .. .. .. .... . \90:111

4 50 0~m 'a ~~., hoe HlO II ' 0"-- ' S ' O 25
aConOoc lor ROIO, CaD'e··_ \~III

14 Ga. S"."<IM Copper ,50 II mu l" ple • ·· ···· 7. , 11
' 2 Ga So l,~ Co pp e , ..e ld 150 II myll 'p lesl · ·· ·1"11

'4 Ga So"~ Cop pe' ..e'~ 150 I! mul!' p 'eS)-- ·..!>c1l1
a Ga SOI,O Alum ,oym 150 I' m yll 'p le.I·····..· 6oC1 11

r----- - - ---,
ICOPY RTTY. ASCII I

II and Morse
: from the palm :
I of your hand. I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I Have you waited to get into I
I code reading until you found I

out what this latest fad wasI about? You can stop waiting, I
I because it 's no longer a fad. I

Amateur s everywhere
I are tossi ng the gigantic I
I

clanking monsters of vaster - I
year that once performed

I th e t o o o f read ing I
I

radtoteletvpe. They are trao- I
ing them in for state-at-the-

I art COde-reading devices I
t hat are incredibly small.

I noiseless if desired and in- I
I f initely more versatile than I

their ant ique predecessors .
I Kant ronlcs, the leader in I

COde-reading development, I
I has just introduced the latest
I and most-advanced break- I

through in the copy ing of
I Morse code. raototetetvce I
I and ASCII computer iancu- I

age.I The Kantro n lcs Mini· I
Reader reads all three types I

I of code , displays code speed,
I keeps a za-ncur Clock, acts as I
I

a rarnotetetvpe demodulator I
and reads all of it s decoded

I information out on a travel - I
l

ing display of 10 easy-to-read I
characters. It is so com pact

I that it f its in a hand-held , I
calculator-size enclosure.

I A t $289.95, the Minl-Read- I
er outperform s anything II within another $400 of its

I price range. I
I

Call or v isit your Auth ortz- I
eo xantrcntcs Dealer now to

I f ind out what the latest in I
I

techno logy has done t o I
code-reading.

I I

: II~Kantronics :
19131842-7745

I 1202 E.zsro Street I
I Lawrence,Kansas 66044 I
L .1
.-See L,.t of A(Jver(,.ets on par;e 130 73 Magazine· M arch,1982 69



tion itself and the surround
ing community is saturated
with a large number of
Americans, chances are
that some sort of licensing
program exists . For the
smaller installations, it's a
somewhat different situa
tion . There may be only one
or two active hams, but in
the spirit of amateur radio,
they will undoubtedly be
helpful and outgoing One
interesting point I shou ld
bring up here is that the
Stars & Stripes bookstores
overseas are usually stocked
wit h t he ARRl l icense
manuals, Rad io Amateur's
Handbooks. and the latest
copies of 7J Magazine.
Therefore, individual ized
study, reinforced with the
tutoring and supervision of
an Elmer, will usually reap
good results . Ind iv idual
study of a subject which is
diversified and foreign to
most people, such as ama
teur radio, is a major under
taking that requires consid
erable motivation and de
termination when no other
help is available.

The military life-sty le can
be more demanding than its
civilian counterpa rt, and
because of th is, not every
ham has the time for the in
dividualized tutoring of an
aspiring student It's a sad
fact of life. However, there
are some hams who care
enough to make time and
are doing a great job of get
tmg the newcomers started.
What follows is one of
many such success stories
that are taking place in
West Germany where an
overwhelming number of
American military and civil
ian personnel and their fam
ilies live and work.

A Ham Who Cares

Hahn Air Base is located
about 50 miles west of
Wiesbaden. I arrived there
on orders f rom Unc le Sam
back in March of 1979. Be
fore I even processed into
my squadron, I dropped by
the MARS station in hopes
of locating another ham.
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The military operator on
duty there di rected me to
Steve Hutchins, who was
acting as a contact point for
the hams . Steve was one of
those individuals like my
self who first started out
with CB radio. He was first
licensed in 1977 as a Nov
ice, WDbBKA . Sho rtly
thereafter, Steve upgraded
to General and received the
reciprocal call , DA2 HS.
During that fi rst meeting we
had together, he gave me
the full rundown. There
we re 10 ham s stationed at
the base, but no fo rma l
club to speak of. O ne of
those hams, Floyd Bixle r
WD8DU P/ DA1 VF , was
teaching an amateur code
and theory class every Sun
day for several of the per
sonnel stationed he re .
Floyd had to cancel his
classes due to other com
mitments, but only after
everyone had successfully
pa ssed the Novice examine
nons .

At this point, Steve took
over the reins and put the
word out through various
channels that an amateur
radio code and theory class
would be starti ng. Steve
was we l l qual i f ied to teach
due to his exce llent work ing
knowledge of electronics,
somethi ng he never learned
in school, but on his own in
his spare time. Assisting
Steve in the classroom was
Bob Haggart, who was very
knowledgeable in the radio
and TV repair field and at
that time was a Novice with
the call KA3CSE . Steve also
enlisted my help to teach
propagation and regulations
and substitute for him when
it was impossible for him to
be at class . Steve carefully
planned the learn ing ses
sions so that the conclusion
of the three-month class
would occu r just when the
FCC was due to arr ive.

The FCC travels to West
Germany twice a year in
order for American military
and civilians to test for thei r
amateur and commercia l
radio licenses. Steve's plan

was to get everyone a Nov
ice t icket at the end of the
first month; then he could
teach them the additional
theory needed to pass the
Technician exam.

A Novice license is of lit
tle or no value in some
countries under current re
ciprocal agreements, but
since Germany recognizes
the interim permit issued by
the FCC as being a valid li
cense, when a Novice ham
with a cal lsign upgrades, he
is immed iately el igib le to
app ly for a reciprocal Ger
man li cen se withou t wait
ing 6 to 8 week s for a ca ll
sign and license from the
FCC. But the pressure is
real ly on to pass the exams,
because if an ind ividual
fai ls th is attempt at the ex
amination, it is six long
months before there is an
other chance to test This is
one of those unique prob
lems that the American
citizen abroad encounters.
Many students of amateur
rad io lose their interest and
ba ilout because of this un
fortunate situation. More
on this later.

Steve's fi rs t cl ass had its
sha re o f st ude nts w ho
dropped out fo r va r ious
reasons. Those who hung in
there and wo rk ed hard
upgraded to Tec hnician or
General. This is the only
rewa rd that a teacher can
receive, and the majority of
his students rewa rded Steve
generously.

An interesting point to
bring up here is that the stu
dent of amateur radio in
Germany has it a little bit
rougher than the student
back home. The reason is
that everyone's aim is to
achieve at least the Techni
clan-class li cense because
it gives more operating free
dom under the German re
cip roc al agreement. There
fore, not on ly does the stu
dent have to be familiar
with the US regu la tions for
the test, but also w ith the
German regulat ions if a re
ciproca l license is desired.
W hen it comes to frequen-

cy allocat ions and author
ized emissions, things can
get very confusi ng, even for
the old-timer.

Steve has no magic for
mula for teaching or re
cruiting people into ama
teur radio. Patience and
determination are the vi r
tues that produce results.
Steve is not a one-man
show or Super Elmer. He
regularly inv ites o ther hams
in the area to help him
teach classes. Their expe r
ience in the areas of ham
radio in which they special
ize is a great asset in help
ing the students learn and
hol d their in terest.

Along with teac hing
code and theory, Steve has
been putting much t ime
and effort into the Air Force
MARS program, which pro
vides valuable training for
new licensees. How he finds
time to enjoy his rag-c hew
ing, DXing, building, and
troubleshooting is beyond
me. Besides all of this, dur
ing 1980 he still ma naged to
obta in his amateur Extra
l icense (KN6G), his Second
Cl ass Rad io telephone li
cense, and anot her st ripe to
wear on hi s sleeve. What
more is there to say?

What Determines Success

You are probabl y asking
yourselves, what's the big
deal about four people get
t ing thei r Novice tickets?
Actually, I am trying to
make a point. The diction
ary defines success as " a
degree or measure of suc
ceeding; a favorable termi
nation of a venture." For
some strange reason, many
amateur rad io classes never
materialize because some
one dete rmines that not
enough people are inte rest
ed. Baloney! The success of
a class o r study group is not
dependent on its size but
on the ba si s that something
cons t ruct ive has been ac
com plished . A n ama teu r
rad io class does not have to
be congested w ith so many
bodies that a " Stand ing
Room Only" sign is hanging
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New MFJ·401 Econo Keyer II gi"es you a
reliable. Ju ll feature economy keyer for squeeze,
single lever or straight key

Has seemne. speaker, volume, speed, internal
weight and tone controls. Sends iambic. auto
matic, semi-automatic, manual. Tune function.
Dot dash memories. 850 WPM. " On" LED. Use
9V battery, 6 9 VDC, or 110 VAG with opuonar
AG adapter. MFJ-1305, $9_95. 4x 2x3lJz" .

Reliabte solid stare keying. Keys virt ually all
solid state or tube type transmitters.

The MFJ·408 Oelllle Electronic Keyer sends
iambic , automatic , semr.autornattc. manual. Use
squeeze. single lever or st raight key.

Speedmeter lets you read speed to 100 WPM,
Socket lor ulernal Curti s memory, random

code generator, keyboard. Optional cable. $4_95.
Iambic operation with squeeze key. Dot-dash

insertion. seml-autemene " bug" operation pro
vices automatic dots and manual dashes.

Dot·dash memory, self-completing dots and
dashes. [am-proot spacing. instant start. RF proal.

Solid·slate keying: qnd block, solid state xmjrs.
Front panel controls: linear speed, weight.

tone, volume, function swi tch, 8 to 50 WPM.
Weighl control adjusts dot-dash space ratio:

makes your signal distinctive to penetrate ORM
Tone control. Speaker, Ideal lo r classroom.
Function swilch selects oft, on, semi-automaticl

manual, tune. Tune keys transmitter for tuning.
Uses 4 c.eeus. 2,5 mm Jack Jar power (6-9

VOC)_ Optional AG adapter MFJ·1305, $9 .95_
Eggshell white , walnut sides. 8x2x6 inches,
MFJ·406, $69.95, like 408 less speedmeter.

." ",,,., .".. "

MFJ KEYERS
Uses Curtis 8044 IC. Iambic
operation, dot-dash memo
ries, weight control, solid
state keying, RF proof.

.,.. ,...." " ",,'"
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MFJ·405 scene Keyer II. Same as MFJ-401
but has built in single paddle with adjustable
travel. Also jack lor extemal paddle_ 4x2 x3W ·.

Optional: Bencher Iambic Paddle. $42,95:
110VAC adapter, MFJ 1305. $9_95. Free calalog.

Oroer from MFJ and try it If not delighted,
re turn within 30 days lor refund (less shipping)

One year unconditional 9uarantee.
Oroer yours loday. Can tentree 800-647·1800.

Charge VISA, MC. Or mail check, money order.
Add $400 each for shipping and handling

, D' ],IT,
Gall 601 323-5869 lor technical information. or
derl repair status. Also call 601 -3235869 out
side cont inental USA and til Mississippi, .... 47

MF'•ENTERPRISES,
t,6 INCORPORATED

B ox 4 94. Mississippi S ta te, MS 397 62

•
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$65.95

. S IA I~ 0' ,M." CMOS ' ",~I

• S." comO'~M9 ao/> ~ n" ".,." ~,
_ !lol " OOI"M "",,, "'~"'o"
• 'A"'O,C . ~, InQ ' ' ' , '' a~, ,quen p

o.ca'P
. S W " P'"
• SO€M 'Olu"'~ ' OM I ~n~ ~nd
"~' 9h1 WhI'Q IS

• S ,C~I()~' ani} "P~~'"
. l o " eu"~rtI C,a,n CMOS Oa"€',
OO€'~Mn - o o"~ PI~

• De'~" q~a"€' ,ne" /d e", 10' ' "
,rtg aM Q" 'P"'

• ", ~" 9M 0100 ana "oM Slal€"9'
• ...,RED AN D IfST f O H'J!f-!

(/ UARANlf eo - liss S Ary

Mod~1 /I n 144

PlU8:

Model TE·292

"BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER

$125.95

, ;
SHea ,~' " ..

MESSAGE
MEMORY KEYER

e Sell-complelmg (jOlS a nd das~es

e BOlh o o s and da sh memolY
e la mb lc Ke Yin g Wllh an v sq~eeze padd le
e 5 50 w p m
e Speed, _o l li me, ton e, lune an<l we 'g M controls
e Sl delone and sp<u"el
e l o w current dlam C MOS banery opela r,o" -pOf/a b l"
e Rear pa"el Jac k 101 aUXIl la rv p ow" r
e Delme qliarl"r'lnc~ lac 's 101 ' e~'''g a"d oulpul
e Ke ys gllcr Oloc l<. an<l SOlid figs
e WIRE D AND rEsrED FULL Y GUARANTEfD -LfSS

B A TTERY

ELECTRONICS, INC
1106 RAND BLDG. ~ '"

BUFFALO NY 14203

• S"II·co m p letl ng core and da s ~ e,

• Elorh do l and dash memOly
. laf'lOIC Key,ng W,lh any squee:e paddle
. 5·50 w p. m
• ;,peecr, _olu me, l o ne, llin e ~rtd ...e"JM conlrols
• S,delone and sp ea ke r
e Lo ... Cll" ent dram C MOS ball~ry opela l ,on-porlaOle
• Delu ,e qlia""r InC~ I" C/(S 10 1 ~ e y ln g and oUlpu r
• Keys gild bloc. and solid figs
• WIRED AND TfSTfD fULL Y GUARANrEED-LESS

BATTERY

• Sp eed, ..el9M, fon e, .ol li me l u ne Con rrol, & s,cr~ tone and

spe aoer
• S~m,·automa l 'C "b ug " operat,on & srralqht oey,ng -rea'

pan~1 ' WlfC!>

Lo.. Cu"ent drai n CMOS ba",,~ o perat,on -ponable
De,u ,e qlia " e r ,nc!> laos lo r ~ e~ ln g a ncr Olitpu l

K~ y S Qnd Dlo c . ana SOI,cr Sl al e fl9 '
w lfecr and le slea - lu lly g ua ' a nt~ ~ a-Ie s S batter y

$75.95

PLUS:

Model /l H201

PLUS:

",e,.

iii ... '
;."" 'i f,
" :to; ..... ,y;,-

Model T(·284

RAe

• ·Sta re-o U h e·Aft CM OS CIIC<.Jl lf y
• • Three c hOic e, 0 1 Mes sage SIOIage

·A Two (50 chalacl,,, each)
message slorage

'B FOUl (25 chalaC lel eac h)
message sto rag e

' C o oe 50 c hala c ter eoa
Iwo 25 chalac ler message
stOlage

• ReCOlds at any speM·pla~s ar
any spe,,(j

• MemOI Y opela!"'Q LED
• Use lor da l ly OSO or co~ 'ests

$89.95

F••curee:
• Ady~n cM C"'OS ,.,.,uge ,.,~mo"

• r .. o 150 c~.' ~","J m e ,," q p
"or"9 ~

• Rponl ,,,rtWOn
• R~cO'd' al any 'O~~O -O'a,' ~o< '

. , art. ,o~eo
• ton ge, messa9P C~P~C ' "

h a mp'p , €M CO CO CO D' (1p
Wan J M ....!l2 0M " _ I" en pl.,
,~coM ,.,p"age M COnl u l- OP
....S2YJ M OSl N y 'Iy 5/9 ~19 P~u'

Pa~1 "'
• u,~ 101 Oa,I, OSO, 01 COnl. ,,<

MOOEL TE133 _ same as TE 144 "" I h "'qr a nd tone control m l ernal. less semi'
ali lo " e~mg $55.95
MOOEl TE122 _ same as TE133less w91. tune, so lid sta te . ey ,ng $45.95

AT YOUR DEA LER OR SEND CHEC K OR MONEY ORDER.
Plus $20.00 S/H NY Res iIIdd t illX

Fe ature s:
e SIa le ·o l -the-Art-CMOS C""Jllf y

e ChOice 01 Mes sage Slo,age

• A S" 50 characler m essa ges

. B Twelve 25 Chal actel messa ges

·C 27 co momat,ons 01 messa g e

C p rogtamm lng

• Records ar any s p eed- p la~s a l an y sp eed
eMem Ol y opetalmg LED

e Use 101 (jally QSO o r co~leslS

Features:

Features: Deluxe CMOS
Electronic Kever

• Stare ·o l-l"e a" CMOS C"C~' lly -
• Se ll co mplelmQ dor s ana <las he , •
• BOlh d O' ancr cra sh memolY •
• I AMBIC op y,ng .. ,in an y s qu ~ele pa a<ll~ .

S50 ..p m •

...See L,s r 01 AcJver/iser s on p ag e 130
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at the door. This is utter
nonsense! Many are denied
entry into our great hobby
due to suc h primitive think
ing. As I suggested before,
individual study should be
avoided where po ssible.
Classroom study with sup
plemental home study is
the way it should be done.
If every rad io club across
America started some sort
o f trai ning program , no
matter how big o r how
sma ll , we would be in a lot
better shape.

All radio cl ubs across the
country should get into
gear as quickly as possible
and dru m up constructive
and educat ional amateur
rad io cl asses. look where it
has taken the Japanese! It
certainly hasn' t hurt them.
Here in West Germany,
hams serv ing with the Air
Force are doing their part.
Classes are regularly held at
Ramstein, Sembach. Hahn,
Zweibrucken, Rhein M ain,
and in the Spangdahlem

and Bitburg areas. I am not
fam iliar w ith w hat the am a
teurs in the Army in West
Germany are doing regard
ing amateur rad io classes in
the ir c ommu ni ti es, bu t
judging from thei r numbers,
they must ;: .so be active
with classes. Perhaps some
one would like to write a
follow-up and let us know
what they are do ing also.

FCC Policies: Hurting the
Growth of Amateur Radio

As I mentioned earlier,
the FCC travel s tw ice a year
to Germany, once in the
spring and once in the fall .
Thi s certa inly is not often
enough! Now there is talk
of no visi ts by FCC exam
iners due to the cost of
t ravel, etc. They have got to
be kidd ing! The US gov
ern ment gives m illions of
dollars away to countries
who have stabbed us in the
back and continue to do so,
yet they can't seem to allot
a few thousand do llars a

year for examiners to test
Americans abroad . The U .S.
mi li tary and civilians who
are serving overseas de
fend ing our great country
deserve some considera
tion. Perhaps the FCC could
insti tu te some type of sys
tem sim ila r to the Condi
tiona l licensing program
t hat exis ted some years
back. O r else they shou ld
cons ider t raveli ng overseas
more often. Amateur radio
operators perform a public
serv ice w ith eme rgency
communicat io ns and en
hance internat ional good
wil l. lf these po licies remain
in effect an extended peri
od of time, the growth of
amateur rad io will resem
ble a cent ipede w ith sore
feet. _yes, that slow !

It would be much more
comforting to know that
the FCC was working with
us and not against us But,
l i ke othe r gover nment
agencies, t he FCC is a
strange an im al with its own

behav ioral patterns. Until
we find out what their last
m in ute decision-mak ing
w ill bring forth, we are grit
t ing our teeth and ro ll ing
with the punches.

This article was prepared
in order to illustrate the
present situat ion concern
ing Americans abroad. Ama
teur rad io is sough t as a
hobby and/o r morale boost
er by many because of
those un ique mot ivat ion
fa ctors. Secondly, licensing
cl asses are reali ty, thank s to
those who care enough to
give of their t ime. And, to
repeat what wa s written
earl ier, the success of a
class or study group is not
dependent on its size but
on the basis that something
construct ive is to be ac
complished . Think about it.
And fina Ily, cu rrent FCC
policies are hurting the
growth of amateur radio
with no reversing trend in
sight _ that's the bottom
line.•

MBA READER;
ANAME YOU SHOULD KNOW

What does MBA mean? It stands for Morse-Baudot and ASC II.
What does the MBA Reader do?The RO model treader only) uses
a 32 character alphanumeric vacuum f luorescent display and
takes cw or tty audio from a receiver or tape recorder and visually
presents it on the display.

The copy moves from right to left across the screen, much like
the Times Square reader board . Is the AEA model MBA Reader
different from other readers? It certainly is! It is the first to give the
user 32 characters of copy (without a CRT), up to five words at one
time. It can copycwup to99wpm and Baudot at 6Q-6?-75 and 100
wpm. Speeds in the ASCII mode are 110 and hand typed 300

baud. The expanded display allows easy copy even during high speed reception.
The AEA model MBA has an exclusive automatic speed tracking featu re. If you are copying a signal at

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed withou t loss of copy.
The MBA Reader allows a visual display of your fis t and improves your code prof iciency. It is compact

in size. and has an easily read vacuum fluorescent display.
The Reader operates from an external 12 VDC source. This allows for portab le/ mobile or fixed

operation.
Check the AEA model MBA Reader at your favorite dealer and see all the features in this new

equipment. If your dealer cannot supply you. contact AEA
Advanced Electronic Applications, Inc. Brings you the
ao. Box 2160. Lynnwood. WA 98036 Call 206/ 775-7373 Breakthrough!
Prices and speci fications subject to change without no tice or obligation .... 2
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MFJ VLF
CONVERTER
Receive 10·500 KHz on

Ham rig or SWL receiver.

Plug this MFJ VLF Converler between your
antenna and Ham transceiver or SWl recewer
arld tune the VlF 10-500 KHz band.

Hear weall)tr, sllip-to-s~ CW Iraffit, RTIV,
WWVB. navlQatlOll beacons. 1750 meter no
jcense band. European broadcast, and more.

MfJ·332 Ham version converts 10 500 KHZ
to 28 010 to 28.500 MHz_ Also adds standard
broadcast band on 28.5 to 29.7 MHz. MFJ·331
SWl version converts to 401 0 to 4_500 MHz.

Rud frequency directly on yOUf receiver
(ignore MHz)

l ow noise amp~he r, 6 pole lowpass hlte,.
double balanced mixer, crystal oscillator gives
very seesrnve and stable. BC8 Interference-tree
Sigoals.

On/oft·8ypass switch. LED lor power. 50·239
coax coneectoes. 3x4x1 octes. Black, e99shell
while aluminum cabinet. 9-1 8 VDC or 110 VAC
With oPtional AC adapter. MFJ.1 31 2. $9.95.

VLF/MW/SWL Antenna Tuner
Greatly improves 10KHz to

30 MHz reception.

$6995 (~'\):: ~~-I. ._"'"•.._--
This MFJ·955 VlF/MWISWl preselec ting

antenna tuner greatly improves reception of
10KHz thru 30 MHZ signals, especially those
below 2 MHz.

Leis you peak desired signals while rejecting
mterterence. Reduces overload. background
norse. crossmodulation. and mtermodulation.
VLF signals come roaring in.

Switch belween fWo antennas and twa reo
eewers. Bypass position connects antenna di
rectly to receiver. 51f2x2x3 inches. Black. egg
shell while aluminum cabinet.

. .. • ~. <G.... t ..- -..... • _.... "'~........ .

MfJ·l020 Tuned Indoor Active Anlenna.
can otten exceed receplion of outside longwire_
Covers 300 KHz to 30 MHz. Has lelescoping an
enoa MlnirTllleS mtermcd. provides RF seecw
ty. reduces nOise. Also use as p'reseleclor.

Order from MfJ and try it II not dehgtltt!d.
return willlin 30 days lor relund (less shipping)_

One yur unconditional guaranlee.
EnioY VlF. OnIer yours loday. see dealer or

call MFJ loll free 800- 647-1800_Charge VISA.
MC Or mail check. money order. Add $400
each lor shippm9 and handling,
Call 601 -323 5869 lor teclvlical inlormalJon. or
der /repau status. Also call 601 ·323 5869 out
side continental USA and In MISSiSSIPPl_ ... 41

MFJ ENTERPRISES,
INCORPORATED

BOll 494, Mississippi State, M S 39762

WITH BOX
FOR DOWN 
CONV ERTER

$27.50

2300 MHz
ANTENNA

FOR INFORMATION CALL

(817) 460·7071

Avantek

Choice 495.00
OEXCEL

120 degree low noise ampli fier

87.00

PB RADIO SERVICE ,...
1950 E. PARK ROW' AR LINGTON, TX 76010

Satellite Antennas
by

P.B. Radio Service
1950 E. Park Row • Arlington, TX 76010

DOWNCONVERTER
Kit $28.50
Assemb led $48.50

2300 MHz PREAMP
Kit $25.00

POWER SUPPLY
Assembled 535.00

SATELLITE TV EARTH STATION
• 24 Channel Receiver
• 10 ' Antenna
• Dexcel 120· LNA

Cal l for detai ls and pri ce

Also A. ailable: Commercial System with
Bogner Antenna 5169.00

CHAPARRAL
Super Feed
feed horn

...see l 's' 01 Ad¥Mf'$~'S on page 130
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RX & TX Boards Now Available!
1000 Mainframes, complete with a
VHF/UHF Link "buil t-in." The 10M
FM Receiver is "Super Hot" and
"Super Sharp." The transmitter is a
35 WI. unit with beautiful audio
quality.
A Complete Data Package is now
available on both complete sys
tems and boards - all commerci al
quali ty. Call or write for more lntor
mation today.

SPEC COMM REPEATER BOARDS {, SUB-ASSEMBLIES

OM FM Repeaters, Remote Bases,
Join the fun with the growing ac
tivi ty on 10M FM! Extended 'supe
rior' groundwave contacts; local
Repeaters; Remote/Local Bases
and Mobil e for Nat ionwide or
Foreign OX. All wi th the ease
of 2M FM! Or, tie a 10M Remote
Base into your existing VHF;fJHF
Repeater!
Our Repeaters and Remote Bases
are basica lly made up of 2-SCR·

Control Board

C.II,o' .... 68

S.nd for
D.t. SIIHts'

TTC1 00 Touchton.

?~e.

.." .,.«i. M at 6fJ,ee-!

PCB·1 Xmtr. Power Cont~ BOIrd
_ For SCTlIO or SCT. l0 Eocllers

• Var~. B.. 10 con trol Pwr. Out
_ S",ItChl ble HI. LOw. Of "led Pwr, out , locally or

remole ly. Ad j. t..e ls

SCT410 XMTR. ASSY.
SCT110 VHF XmtrfExclter BOlrd

. 7 or 10 WIll. Ou l put 100 ' '-' Duty Cycle !
• Inllnlle VSWR p.ool
• T' ue FM 10 ' e . c aud.o Qua illy
• Oesog''''d ,pec,"ca lly lor cont ,nuoull .pt, lie,

vice Very to w In " wh,te noi se."
. SpUflOU. ,70 0 8 Har mon'cs-60 08
• Wilh .0ll0!i% dal.
• 8 A·10 30 Wt. Amp boIrd • H..I $Inti., 3 see. LP.

Finer & ,Itt. pw'. sen$Ol". IA75 75 Wl unit al_
nailallia.

SCT110 Transmitter A..embly
• scTl IO moun/tid m shreldtld houamg
e S ame IS vsed on SC RtOOO
• Complalal y assmbld , ", 'F.T. ca ps. S0239 conn.
. 7. 10 , 30, o r 75 WI. vnit.

• Jd'Q'lON JOo9'IOf'Fronlr(llollson<;llll_ '",func
hon 0' lOIlI,ona l)2 Ivnoet ,ons c2 d ,g,ls OWQFF each)

e Cl n be u~"d 10 pul l ,n a , .. II, ' "'iII1 ''' 'OQ ,e e ' e
• T , p , c a ll ~ ~Sfld 10' Rpl> ONIOF F HIILO Pw,

p L ONIO~ F Pa'c" In",D,, 'R.. , .. t e re
• SlaDI.. an i, " 'S,ng des'g n 5s L,m ,1o n aeee n
• For -'00 I Func hDnllll- -'OO' "P' rf,ar He' BoItlO

CORP.

Fl ·6

RepN t.. T_ " Con.,ol IW.-FOI SCRUlOOl4OllO
.. CTC1()l)'1D250 0I'IIy
TR....1 "Court..y T_ leeper'" loard
• Pvt ll ovt a tone beep a p• . 1 sec. afte' RX sig

d'opll - Ihus a llo wing lime '0' b...... l1
• Rese t ll T.O Time, Ille. "beep"
TMR·1 " KlIICftunk.. Kill.... 01 " Time Out Wlrntng
T_ " Bel.

• For One 0 1 aboY. 2 ' unc ltc)nl ~SCT410 UHF Transmllter Bd. Of Aasy.
• ··Ke,chvn• • , K'"..·· IIfO. 'OIl1 ""I delay ((). 10 e _Slm,'. r to sen 10. 10 Wta nom

sec.1tor """.1 ,ptt . cu n . Aulo-Rasel ll end 0 1 l:!."':..coso ~..,...,_ . . .h llt w , or w /O 0$-1' Super HIgIl Sll ttllny
. T.O. War n' ng T_ p<oYlde. ale<1 lng · ·w, ' DI. er,a1a10ac~
1_" apo . 10 sec. belore ··I'me out·· .IA-II) )5W. mi n. UHF Amp. Bel. • Haal SIN.

FL·6 Re'l'r. Front·End Pre.elector
. 6 Hi a Rnonl lor l .;11'1 Lo-Noiu Trl n. i"o. Amp (2M 0'

220 101Hz).

e P,o_ldei " l ml _I "Iecllon 01 " out·ol·bl nd·· I'!Inlli
w'OUI 11>1 UIUII lOll i ' Can o llen bfo used ,nSl..ad 01 la,,~e

.. .~ns ,y.. ca.'ty I , I!~ S

• E. lreomely i'>elpl UI I I lI'I " S W'I" many nearOy V.... F l' ans m,'
e<s 10 " hU.. ,·ou'-· reese ·OU I-ot ·b;oncJ· S'!InaiS

CTCIOO Rptr. COR ""'-'ContnJl IkL
• Complete solid $1111 OQO'II<Ol \of . p., COR. ~H.ng"

T...... . ~T .....ovt.. T'........ TX Shuldow~ . IIC
e tnc ludes tnputs & Outputs \of p;1ne1 OQO'II<OlS " lamps

PRM200 Power Suppty Filter
CapIRegul,tortMetertng Bosrd

_ A. used In tna SCR 100l) II main l>at1 0 1

lJ.8V~ Pw,. $ply
e lncludltl " .000 "" Fttlar CaP. Rag. IC Ind 0r1__

Tftne., VII Met.. lhun'. I nO ell pol.
a Requires Xlm•.. a•. Reet .. Pass TrJH"11 Sink. (OP.

lio nal Meter). 10' compl" l" supp ly .

JOM ALSO
AVAILABl E

Inqlll,. ,bollt 'u,plll.' 2M I 220 TX lo-srd.. 'I, Price'
Norrostown. PA 19401 • 1215} 631 ·1710

tI'e•• I r. Pto/esslO'l " "Commerc,. ' G,. d. " Units-Desll1l1.d '0' fll'lm. E"."onm,,,'s 1- 3D 10 • 60+ c~

All equipment n sembled & tested. For 2M, 220 MHz & 450 MHz!SCR200 •
Se R 450
BOARD

SCR200 VHF R.c.I....r Bo.rd
• rOI'", HI. Adw.ncM OnlO"1
I e Pol, Front End Fltf. + wide dynlmlc

ringe -reduce, o ".,IOl d , s purlOu . Risp . ..

1M"
• s.... 0 3 uVI1 2dB SIN" D lyp
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A. I. Massa W5V5R
Box 6075
N~w Orl~ans LA 70J74

The Masher
- son of The Amazing Audio Elixir

..

W he n I first read the a r
t ic le on whic h thi s a r

t icle is based, "The Amaz
ing Aud io Elixir," 73, Se p
tember, 1979, I rea lly didn't
read it at all . It looked a
little hokev. Words like
"amazing" and "c ure-a ll"
turn me off , e specially
when they're used to de
sc ribe a n audio limiter, pro
cessor, compressor, etc. I
flipped on thro ugh the mag
azine to find something
more interesting a nd usefu l.
It was n't unt il se ve ra l
months la ter, when a fr ie nd
asked me to help him c heck
out a compressor he had
just bui lt, that I gave any
ser rou s attention to
N6WA's a rticle and c ircuit.

My friend, John W8SSM,
had built The Amazing Au-

die Eli xir a nd he was a nx
ious to recei ve some on-t he
a ir re ports. John was using
the Elix ir with his Kenwood
T-5990 and Hea th SB-221 .
We were on 40 meters and
the band was in good
sha pe . I would be able to
give him an accurate and, I
expec ted, negative re port.
It had long been my be lief
that unless you wa nted to
spend a tidy sum fo r a store
bough t rf speech processor
lik e the Vomax, a ll tha t an
externa l aud io limi ter, pro
cessor, compresso r, e tc .,
would do would be to junk
up an otherwise clean a nd
inte ll igible signa l. Got the
picture?

John sta rted the tests:
"Ccmpressor on: 1, 2, 3, 4, 5
Compressor DIU.2.3. 4.5

And on a nd o n. 1 couldn't
beli eve wha t I was hear ing!
The blooming thing actua l
ly improved his signa l! It
reduced the peak-to-aver
age rat io of his aud io, and it
seemed to give his aud io
more br ill iance; that is, it at
tenuated many of the lows,
which only consume power
without addi ng to intelligi
b il ity , a nd it e nhanced the
mid-range a nd highs. It d id
th is withou t causing undue
distortion and without rais
ing background noises no
ticeably. John turned on
The Amazi ng Aud io Elixir,
a nd he tu rned me on to it. I
liked what I heard, and I
decided that I shou ld have
one.

It should be noted that
the ci rcuit diagram appear-

ing in the o rigi na l 73 a rticl e
co nta ined one error. It
showed the gate of Q1 and
capacitor C4 connected to
the junct ion between R1
and R2. This shou ld not be,
and the correc ted diagram
is shown in Fig. 1. This is the
ci rcui t that John used and
tha t worked so well as is.

But few things are so
good that they ca n' t be im
proved upon. After al l, the
origi na l Elixi r was desc ribed
as a multi-pu rpose device
- fo r tape recorders, com
pu te rs, phone patches, re
peaters, etc. N6WA men
tioned on ly in passi ng that
it mig ht be u sed a s a
tra nsm itter speech proces
sor/compressor.

$0, I set o ut to optimize
the Elixir for use as a

•,
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Fig. 1. Original circuit of the Amazing Audio Elixir (with cor
rection).
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Fig. 2. The Masher circuit, fine-tuned for speech processing
tasks.



°A6 is a feedback resistor that determines the gain level for
the operational amplifier chip. lithe mike has a particularly
low ou tput level, it may be necessary to increase the ga in by
making R6 as large as 150k Ohm s.

FAST:

~ '=SCAN ($399)
Have you tried it yet?

ATV TRANSMITTER/CONVERTER

~
"10 Watts Output

• "Standard Frequencies AvaHable
~,,-",,- ·Broadcast Standard Sound- ... ..
90. 6~ ' • ·Hlgh·resolutlon & color vIdeo

"R&gulated AC Supply Buill In

TC-l "Tuneable Downconverter & Preamp

Connec t to the antenna termina ls 01 any TV set , add a good
450 MHz antenna, a camera and there you are ... Show the
shack, home movies, computer games, video tapes, etc.

ATV DOWNCONVERTER
For l hOse whO wanl 10 see II\<! ATV ael lOtl
belore lhey commlllo a complete $lal lOtl. --lhe TVC." IS l or yOl> . Greal for public ser-

!5 •..ice selup$. demos. and gelling a buddy
•Inle<eSl ed J U$I add an IInlenna an<:l a TV .-set l unedlo CH. 2. 3. or " and plUQ in 10 111

TVC·4-cns a.c $89.00
TVC,4L extra tow-notse version . , ,$ 105 delivered In USA

HOMEBREWERS, ASK FOR OUR BASIC FOUR·MOOULE PACKAGE

CALL OR WA ITE FOR OUR COMPLETE LIST OF SPECIFICATIONS. st alion sel·
up diagrams, lind Opllona l accessories Wh ich inClude antenna s, modulato'S.
oetectors. lest generalo'S . cameras. ere. W E AR E A FULL·lINE SUPPLIER OF
ALL YOUR ATV NEEDS.
TERMS: VISA or M" STE R C"RO by lelepl\QI'Ill or mal l, or check or money orde' by
mall, All prlCIIS"II dell...'ed in US". Allow Ih ," -'<s after order lor deli......"

P.C. ELECTRONICS
(213) 447-4565

2522 Pusan L.ne,
Tom WeoRO Meryenn weevss Arc.dl., C.llfoml. 91006

save yourself a lot o f t ime
by ordering them from
N6WA (c. W . Electronics.
Box 8.lOb, Van Nuvs CA
914(9). The PCB is $3.50,
the MPF1 11 and ILom are
$2.00, and a com plete kit of
pa rt s is $14 .95.

That's all there is to it.
Tr y it a n d you ' ll b e
amazed .

in g w ith the good ear , will
probab ly tell you that your
aud io doesn't sound very
good and that the back
ground noise is too high.

A fi nal word . I didn't
have any parti cu la r prob
lem finding suita ble parts
or substuut tons for the
M PF111 o r the H081 
luck y, I guess. But you may

Oty.

1
1
2
1
3
3
1
1
1
4

1
1

Parts list
Description

TL081 BIFET oc amp
MPF1 11 FET
1N914 signal diode
470-0hm, w-wau, 5% resistor
10k, '1. ·Wall, 5% resi stor
lOOk, '/.·Wa lt , 5% resistor
560k, '1, ·Watt, 5% resistor
10k pot, audio taper
.OOl-uF capacitor
l -uF electro lytic capacitor
1o-uF electrolyt ic capaci tor
PCB

Designation

Ul
0 1
CR1, CR2
R4

R1 , R2
RS, R6 ' , A7, A8
R3
R9
C2, C3
C1, C4, C6
C5

the fron t panel of a sm al l
minibox. The m ult i-tu rn ,
boa rd -mou nted tri mpot
o riginally specified made
adjus tment of the ou tput
level m uch too difficult.

Co nst ruc tion is simplicity
itself. w hether you use
N6WA's PCB (that makes it
reall y simp le) or perfboard.
The hard est part for me was
dri lling the holes in the
minibox for the sw itch, po
te ntiometer, m icrophone,
and power connec tors
and that was easy. I shou ld
caution you, however, to be
careful in your selec t io n of
cable to be used between
the microphone and the
M asher and between the
M asher and you r transmit
ter , especia l ly i f yo u use a
high -im ped an c e mi cro 
phone. Use a shie lded ca
ble, but do nor use t he type
that has the audio and PTT
wires in side the shield . Only
the audio wire shou ld be in
side the shield, as the PTT
wire may carry hu m and rf
to the sen si t i v e au dio
stages. I recom mend Bel
den No. 8734 (st raight) and
Belden No, 8497 (co iled) for
this pu rpose.

Test ing and adjusting the
Masher should present no
great prob lem, especial ly
if you have a coo pera t ive
fr iend w ith a good ear for
au dio . W ith the M asher
swi tched out of the ci rcui t ,
adjust your transmitter m i
crophone gain as usual, for
an ale indicat ion of o ne
half to two-thirds of the ale
ran ge whi le close-talking
the microphone at one to
two in ches, Set the Masher
output level co nt ro l at min
im um, sw itc h the Masher in,
and while cont inuing to talk
in a normal voice slow ly in
crease the M asher output
level unt il the ale meter ius t
begins to flicker. In m ost
cases, f urther ad justment
will not be necessary . By no
means shou ld you try to
k ick up the ale meter as
high with the Mdsher as yo u
do without it. If you do,
your f riend out there, listen-

transmitter speech proces
sor/compressor. By the way,
John found it clumsy to re
fer to the gadget by its
given name, The Amazing
Audio El ixi r, o r by its
generic name, a transmi tter
processo r/com pressor, so
he tagged it The M asher , It
d oes " m ash" t he aud io
peak s down closer to the
average modul at ion level
- a d esc ripti ve name, I
thi nk, and a w hole lo t less
clumsy to use.

Fortu nate ly, N6WA
makes available a neat 2"
x 2" printed c ircuit board
for $3.50 ppd . I ordered
one, and when it came I was
plea sed to f ind that an ac
compa ny ing d ata shee t
gave signif icant technica l
informatio n and specifica
t ions, wh ich r found useful
in my subseque nt mod if ica
t ions. For example, the orig
in al c i rcu i t prov ides an
af range of 100 Hz to 25
kHz to the 2-dR points ,
Ham transmitters don't
need that extremely low
frequency response . The
data al so showed that the
input impedance wa s 10k
Ohms, My microphones are
high im pedance. These con
siderat ions prompted the
modifi cations to cha nge
the Eli xir into the M asher.
The m od ified ci rc uit is
shown in Fig. 2.

Experiments and on-the
air tests indicate that
changing R8 from 10k to at
lea st 47k not only raises the
input impedance, but also
allows a high-impedance mi
crophone to retain its orig i
nal charac teristics. Va lu es
from 47k to as high as 1 meg
were used without notice
able difference. I se tt led on
lOOk.

C2 and C3 were changed
from their original values to
0.001 /-IF, prov iding a low
frequency roll-o ff at about
400 Hz, R3 was changed to
470k (Rad io Shack does not
stock 560k) wi th no effec t
on performance. And , fina l
ly, I used a regu lar 1/2·Watt
audio-taper potentiometer
for R9 and mounted it o n
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Innovation or Consternation?
- recent patents dealing with radio

your antenna, or that FE T
you stuc k in your FT·1 01 ?

It is ent irel y possib le t ha t
If you wanted to spend the
t ime and money you cou ld
discover that you r idea is
patentable as a new and
unique device. As such, it
cou ld pu t your name on the
l ist of over four m ill ion pa-

Keith Creiner A KlJQ
411 N. Pleas.oml Hill Blvd
oes Moine.. IA S011 7

T here is an o ld saying
which says t hat in t he

l ife of every person there is
one good book. So it is with
i nv en t io ns and ama teu r
radio operators. There is at
least one good patentabl e
idea in every good ha m op
erator . What abo ut that lit
tl e change you m ade to

4,206,410Shefl l or )

FI G I
Well

•

14 16 II 14 ru
Of

fIlter " ........
~

H'...·T .....1 .f.,.,
{O10<_ ' H

V ec lh '""10'
'C4 !JI

i- AN••

JlOJO '" ..."

J2

U.S. Patent J\Ift. 3, 1980

..... ..... .._... ., ~~

,

19. A method of transducing wind power to electric power
)mprising the steps of producing charged liquid droplets
om an emitter having a ratio of radius to number of elec tron

I
pov=u (;

.s, O . 322-2 A 29 Claims
,

FI G. 2A V1 ~
fe felt fcfz
,

F1 G. 28

f~L, fe~
J6

FI G.2C

Fig. 1. Automatic frequenc y control sys tem.
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H o w ingenious! Why
didn't I think of tha t?

The invent ion works in
quite a simple manner. The
rec e ived single-sideband
signal is passed th rough a
low-f requency aud io f ilter.
The low-f requency signal
has been modulated at the
tran smi tte r w ith a signal
wh ich your receiver uses to
keep your receiver on ex
act ly the same frequency as
the transmitter.

t ion o nce you've estab
l ished contact .

To imagine the mo st ab
surd po ssibili ti es, if your
friend's t ran smitter were a
bit unstab le, the two of you
could go floating along to
gether all across the 8O-me
ter band . On the other
hand. given good engineer
ing pract ice, this device

73 Magazme • March, l982 79

1l1li. l . 1910

F16.2

FIG. I

U.S. Patent

parts used in pa tents in
cluded tubes, mechan ical
relays. and swi tches. Now
they include many block
diagrams show ing the flow
of logic and processing
used in the invent ion.

Fo ll ow ing are some sum
ma ri es of inventions w hich
have been patented recent
ly.

4,206.410
Automatic Frequency
Control System for Single-.
Sideband Signal Receiver

This invention (F ig . 1) wa s
patented by two Japanese
m en , H id eo Ito Sa ga
m ihara and Haruo Hik t. It
could be pe rfect for lock ing
your receiver to the trans
mitter of your fr iend on the
ot her end. With it, you
would never need to touch
the dial for perfect recep-

Fig. 2. Helmet-to-helmer communications.

,

runs about $300 per yea r,
But for puri sts, I can imag
ine that curl ing up with a
copy of t he Gazette at night
could be just as interest ing
as a Nancy Drew mystery is
to a junior high school girl .

Unfortunately. the Pa
tent O ffice doesn't publi sh
informa t ion about inven
tors o r their hobb ies, so it is
impossi b le to dete rm ine
how many of them are ama
teur radio operators. How
ever, it is easy to surmi se
tha t many of the ideas
might be the direct resu lt of
a night of OX-chasing on
twenty me ters.

Patents are also a way to
see t he direct ion that our
technology is tak ing. In
fact , there is a sect ion of
the Patent O ff ice called the
O ff ice of Techno logy As
sessm en t and Fore ca st.
Some of the basic changes
are obvious. For example, it
w asn' t very long ago that

- " !f'! " .," , 5, "-s-
., - 2 Dd, • " ", I

1- L" r',' .L" _ 50'.,• 4 a J-J ..... 4 b
t..-A C-

•

•

4,205,317
BROADBASD .\IISIATURE A~'TE:"Ii':"Ii'A

tu] T. K. Young, Westwood, Mass., assignor to Louis Oren
buch, \h ymouth. Mass.

Filed 0«. 21, 1978, Ser, !"io. 971,652
Int. 0 .2 HOIQ 2 /1/2, 9/44

S. CI. 343-720 4 Oaims

Photo B. Broadband miniature antenna.

tents by creat ive people
from al lover the world. The
li st is a giant conglomera
t ion of creat ivity with ideas
from the tru ly unique to the
absolu te ly absu rd ... f rom
the extremely useful mil
lion-dol lar money-makers
to some wh ich are obvious
ly million-dollar boondog
gles.

But for people who are
co n st a n t ly w o nd er in g
" w hat ma kes it ti ck ," fi nd
ing out how others made it
tick can be a fasci nating
past ime. A perfect source
for detai ls of these new
ideas is t he i ll us t rated
weekl y publication of the
US Patent Off ice, the Pa
tent O ffice Gazette. The
publicat ion is usual ly about
an inch thick and contains
hundred s of inte re st ing
ideas patented during the
previous week .

A subscription to the Ga
zette is not inexpens ive; it

I. A broadband antenna comprising
(1) a pair of parallel c losely spaced elongate central conduc

tors, each of said central conductors being connected at
one end to antenna o utput terminal means,

(2) a plurality o f pai rs of dipole elements, the two elements
o f each pair being equal in length, the elements o f each
pair being disposed symmetrically on opposite sides of
said closely spaced central conductors and extending
o utwardly therefrom, each element having its inner end
connected to the adjacent one of the pair o f closely speced



4,205,268
Neutri no Communicat ion
Arrangement

Could we some day have
ham radio communications
on the Neutrino Bands?
Neu t rinos are neutral ly
charged particles found in
atoms w hich have a mass of
nearly noth ing

Josef W Erken s. of Pacit
ic Pali sades, Ca l iforn ia,
theorizes that by producing
a st ream of neutrinos. then
modulating that st ream
WIth intell igence, you can
t ransm it that intelligence to
wherever the neutrinos go .
Erkens also has patented
the idea of a receiver for
thi s system. (See Fig. 3.)

our energy problems. For
this one, I surm ise that
you 'll need to charge bat
teries or find a place with a
steady wind . Now, with my
ingenuity I'd probably just
hook i t up to a big fan .

4,205,269
Remo te-Contro l Variab le
Attenuat ion Device for
An Antenna Amplifi er

This little device could
be perfect for that preamp
on your antenna (Fig. 4), In
e ssence , t he i nv e n tor ,
Masakat su Wata nabe ,
sends an ac signal f rom the
co nt rol box to the pream p
along the transmission line.
Two diode circuits at the
cont ro l box allow him to
change the amplitude of
o ne-half cycl e of the ac. By
co m paring the difference in
am pl itude of the two ac
half-cycles, the preamp cir
cu i t can determine how
much to attenuate the out
put signal from the preamp.
The current from one of the
hal f-cycl e signals is also
used to power the preamp
at the antenna.

I see th is as an exce llent
innovat ion in the f ield, and
one w hic h may soon ap pear
on many antenna circu its.
The patent , n u mbe r
4,205,269, has been as
signed by the inven tor to

c
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microphones and ear 
phones. The helmets are
connected to a receiver, an
amplifier, and a con tro l
box. Now. when you 're see
ing the world on your cycle.
you can listen to some nice
music, talk on the repeat
ers. and even hold a decent
conve rsation with your
f riend on the back ,

I ca n imagine using the
helm et and microphone
combina t ion in my car so
tha t m y w ife and I can com
m unicate w hile the chi ldren
yell to their hearts' content
in the back seat.

4,206,396
Charged Aerosol Generato r
With Uni-Electrode Source

Could this be the answer
to portable power at your
campsight? (See Photo A.l
Would it help you chalk up
extra points on Field Day?
A lv in Marks of Whiteside,
New York , may think so.

M arks says that you can
change wind power into
el ectri c power by produc
ing charged l iqu id droplets,
putting the dro plets Into a
wi ndstream, and discharg
in g them through a load
and a grounded electrode.

No doubt, bright ideas
like this m ay one.d-iy,s0J.ve

FIG. I

FIG.IA

' '- 0_ ",-,"

4,206,409
Motor Vehicle
Communication Apparatus

This no vel d evi ce by
Sam uel A. M cKinney of
Picke ring, Canada, could be
ju st the thing you need for
mobiling from your Honda,
See Fig. 2,

It is m ade up of two o r
m ore helmets, containing

anlLI ....-...c..nooos0._ ...._0 ~. _
~ 1_KAlvr. _ _ ...
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__ ~ F _ _---,... ............_..._._.... ..__....--- ---_.----_.... ...--.._....- ...._"" ...._-'''' ''' .M .• _,_ _--.. ...._",._"""... ,,""..,...,__.0<;_ ..-." .. ___
,_ _ ........, .. , c _ _ .. ,..- _-,..--_.,-

,,~ ...

Fig. j . Intell igence-modu lated neu trinos.
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could appear in a f uture
generat ion of im p roved
t ransceivers and be her
aided as a useful innova
ti on for the industry.

l ook for th is inven t ion to
appea r fi rst in so me pi ece
of Sony equipment. The
two inventors have as
signed the ir patent to tha t
co m pany.
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SAVE $30
IC·lAT Syntheslled 2m FMHlind-tleld
"'thbuoll~n TIT p.ad .800 cll.lnnel$1Il 5
KHz steJ}S 144- 147.995 selected by
ltlumb wheels &· SKHl UpS/lilt SWitch:
:! 600 KHl ottsets. With BP·) 250 mi.
nicad paclo. olllpul is .15 l OW Of 1.5w
HIGH Optional pad s for larger rapac
Ityor higher power. SU P~ led Wllh 250
rna, nicad pack, wall charger, flex ib le
anlenna, belt cli p, strap, earphone arid
p1u&S_ModeIIC·2Adoes noI have bui" ·
m TIT pad 6.o h· 26"w' 14"d, l Ib.

R~ullf SPECIAL!
IC-lAf HI fIIm p. nad & chgr $269,50 $239.50
It -V. 2m HT . /nic.ad & waMe e $239.50 214.50
Il l-I 2.31lOw 2m rnobIIe hnear ••••••• 89.00 79.95
IC-JAT 220 HTITIP,IlICId &chgr 29995 269,95
IC-]A 220 HT/nad & c~rger 26995 249.95
tC·""T 440 HTITIP. IlICId & thgr 299 95 269.95
IC·(,I, 440 HTlnad & charger ••••••• 26995 249.95
8C-25U btra wa. chargt'f 12.S0
BC·30 Drop'ln cllarger lor BI'·2,3 & 5•••.••••••• 69.00
BP·2" 450 mao7.lv mcad pk. IWoutput.••••••• 39.50
BP-3 Extra 250 rna nad pk. 15W output ••• .•• 29.50
BP-4 Alka li ne ba llerycase.. ... ... .. . ... . .. •. ••.•. 12.50
Bp-5" 450 rna. 10,8'1 ncao pk, 2,3Woutput .•. 49.50
CP-I Clg lighter pl ug &cord (BP-3)•..•.•.••.••. 9.50
DC· I DCoperauon module 17.50
HM-9 Speaker /microphone 34.50
luther case (specdy radio) 34.95
FA-2 Flel lble antenna for 2A, 2ATIB NC) .•.••. 10.00
3A-nH IT pad for 2A. 3", 4A 39.50

"BC·3O requeed to chu ge BP-2 & BP·5
IC·202S 2 meter portable SSB Transcetver, 3WPEP
output. Uses reiulu "r" cells. OiIbonal NlUd pack &
charger or IC·3PS At supply/speaker, With hafld mlC.
whip antenN and strap (Reg $219) NOW $249.95

IC·20l 2m. l Ow ampl. (Reg $98) HOW 89.95
IC·402 432 Mill portable SSB Iransceoer, Features
same as IC·202Sabove (Ret· $389) NOW $349.95

IC·3Ol I(MI . 432 amp. ~. $105) NOW 94.95
IC·502A 6m SSB port. (Reg. $239) HOW 214,95
IC·3P£ 3A ps/speajer (Reg $95) HOW 89.95
IC-3PS ps/spkr · ports, (Reg $95) NOW 89.95
SP4 Re mote speaker for portables 24.95
Accessori('s ;
HM·3 [)elulemoble mcrcpbeoe Sl7.50
HM·5 3or 4 pm NoIse cam microphone .•.••.•. • 34.50
HM·1 8-pm amphhed hand mcroohcoe ••••••.••• 29.00
HM·8 8-pm T/T fNCropOooe 49.50
HM·IO Scannmg IIlICropOooe llC 12~ 39.50
SM·2 4-pm electret des! microphone ••••.•••••••. 39.00
SM·5 8- pmelectret des! mlCrOPlIone ..•••... .... 39.00
HP-I He~phones 34.50

New AES Br.ainch Store: Clearwater, Fl
1898 Drew SI. • Phone (8ll) 461-4267

SAVE $129
+ ICOM Factory Rebate

$40 Rebate on IC-730
S50 Rebate o n IC-730/PS-1 5
Hurry! - Offer expires February 28, 1982

IC-730 Solid-stale SCHOrn (WARe) Hf Tunscetvet.
200w PH Input. 2 Vf Os. SlreQ. memory. If shitt w,th
PST optionaL UP/ONlunmg with opbonal llllC. 9","" ·
3" "h KIO""d. 101bs, (Rei. $829) . •••• NOW $699.95
Fl·30 SSB litler lJIassband tunlOg) •••• ... .. .•• 59.50
Fl·« 455 KHz SSB lltler (Reg. SlS9l .• NOW 1«.95
Fl-45 SOO Hz CWliltel .•. .. .• ..•••.• .. . .. . .•.• 59.50
EX·I95 Marker unll•.• . . . .. ..•.• .. . . . .. .••.•.. 39.00
£K·202 LOAinterl ace: 7J0I2KlI AH·I 27.50
EX·203 150 Hz CWaudio hlter 39.00
EX·205 trensverter SWllchlOg umt •.. .. . .•.•..• 29.00
HM·10 $cannlOg microphone 39,50

IC·251A MIC roprocessor controlled 2 meter AlI·mode
Transceiver/or 143.8·148.1999 Mhz, 7dlglldls play 10
eans. 3 memories. mem. scan & Plogrammable band
scan. 600 KHz ettsets. vallable spltlS wllh two bUllt ·m
VFO·s. 13.8vdc 01 ll tvac. w/ampl hand mlC. 4","h'
9'4"w • 10"'"d, II lbs (Reg $749)...... NOW $599.95

IC-45IA UHF Al l Mode Transceiver for OSCARmode B
or J & sim plex. For 430·440or 440·450 MHz. Features
Similar to the IC·25IA(Reg $899l HOW $769.95
IC-AGI UHF Preamplifier (Reg, $89) NOW $79.95
IC·551 All mode 6m transceiver for 50·53.999 MHz, 6
digit display. 10 watts. 3 memory channels w/ vallable
scan. 2 VFO's & blanker , 138vdc & tlrvac 411"h '
9'4"" · 10"'"d. 14 Ibs lRei. $479) NOW $399.95
£1·106 FMadaptor (Reg, $1251 NOW 112.95
£1·107 VOX uml (Reg. $551 NOW 49.95
£H 08 P61une/Rf pfiX. (Reg. $105) .. NOW 94,95
IC·5510 same as 551 but 80 watts, EX·I07 & £1·108
bUltHn. 13.8vdc @ ISA {Reg. $699J NOW 599,95
P5-20 ACpower supply (Rei· $229) NOW 199.95
CF·1 CooImg fan 101 PS·20..... . .. . .. . .... . .. . 45.00

£1·106 fMadaptor (Reg. $125) HOW 112.95
IC·560 6 meter SSB. FM&CWMobile Transcelvel. lEO
readout. 10 walls. 3 memones. memory scan & prog,
band scan. 600 KHl cttsets. 2 VF Os, 13.8 VDC @ 3.5A,
MIClOphone & mount. (Reg, $489) .. . .• NOW $439.95

CIJ
SAyE$200

IC·2ll 160-ISm (WARe) soIld·stale Imear. 500 "atts
outout, WIth At supply lRei. $17951 .. NOW $1395.00

IC·22U SOOch~ 144·1 47.995 MHz. IIlO walls, thumb·
" heel lreQuenq seectcn 6"1( '11 K21t""· 8"'"d. 3-\0,
Ibs Mtc.. mt. &COld. (Reg. $299)" , ••• NOW $269,95

EX·I99 Remote lreQuency sejectcr••••••••• 35,00
IC·290A All Mode 2m mcbre, 1438·148.199 Mhz,
1/ lOw RIT. prog. offsets, 5 mem., 2 Vfos, 2 scan srs..
SSB SQ .. prior ity cti , sidetcne, blanker. TIT me.
6"" '11 • 2W'h ' 811'd IReg. $549) , ••• • HOW $479.95
IC·490A (N e w ') Al l mode 432 MHz mobile. 430·
439995 MHz. lOw. scan tr ue. (Ma rch) ••• ••• •• • TBA

IC·25A Compact. 25w2metel IIg. 5 memcnes 2 VFOs.
PfiOlity channel. 2 scanning systems. auto matic scan
resume. provision for me mory backup. With TIT rmc.
2"h K5W'w • T'd IReg $349)•. .• . ,•. .. . HOW $309.95

IC·720A Digital Hf Transceiver. 9 HF Ham bands.
receives I to 30 Mhz. 100w output. coot LED readout, 2
VFO·s. AM, CWo SSB & RTTV Ililers. PeT. RIT. VOx. serm
t neakm. blanker & processor 11 5v120A 4\O "h "
~"" . 121ot"d. l rlbs (Reg $1349) HOW $l149.00
Fl·32 500Hz CW lilter 59.SO
Fl·34 52 KHz AM filter 49.SO
-"<u "s>or;{"5 for 71O/7J()
PS·15 Po~r supply (Reg. $149) •••.•. HOW $134,95
PS·20 20A po~r supply (Reg $2291 .. NOW 199.95

Adaptor cable - PS-20 to 720/730 10.00
CF-l Coohng tan . PS-15/ 20 45,00
(l·I« Ada ptor for Cf ·1 00 PS· 15 6,SO

MMB Moblle mount ... •. .. ... .. •. .. ... ....... • 19,5O
Phone pa tch. specily radiu lReg, 139) •. NOW 129.95
SP·3 Base station speaker . . . .• .• . . . .• .. . .•.• .• 49.50
SM-5 Electret desk micro phone ...... . . ...... • 39,00
AHI Mobile ant/toner IReg $289) NOW 259.95
AT·lOO lOOw auto. toner (Reg. $349) NOW 314.95
AT·5(l(J 500w auto. tuner (Reg. $449) NOW 399.95
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U.S. Patent MIt 20. 1_ SbMtlot'] 4,204,164 U.S. Patent May 10. 1!leO sr- 1 ot' .. 4,204,129

,......... •.......'"

23 2'-

FIG. I
LOAD lZ

1'/6.6

"

FIG. 2

FIG.~

I

•

PIllOlI ART

- - - -'

•

" ,
Ill ll 111 26 I I

-- - - ~ - _ , I,lt

-' -

f1li Z

'-- - - -

fit I

Fig. 5. Taking a noise pulse.

>uo

_______ . 1 ~ . __. _ ._-.......
•

r - - I
r' " ,

I I,
- --I ~I, r- Lr-.

• I , ~I • I l4;i I I' ..' 12~~ : \~I ", , I I, , I ,
I ~-- - - "

I • ,
, _ _ _ _ __ _ _ _ _ ..J

--:..~ r - -- - - - .......ll ~ - l
WlCI {~ 1 III 1 ' liz....
11101 : I ",n ", I

I I. f' ,,
I ,

Photo C. Can you Mobius-twist it?

Fig. 6. Capa citance-compensated cable.

•

bright ye llow ribbon-like
mate ri al, and wrapped
around an old oak tree or
perhaps a sma ll house. It
may be just the th ing you 'll
need to toss into a tru nk
while preparing fo r you r
next trip . (See Photo C.)

1. A I1elible Iighlweighl dipole anlenruo comprising:
(A) an elongaled flex ible subslrale membe!";
(B) • layer of electrically cceducnve material di!.posr:d 0V1:

laid wbsIrate tnernbH in I pudc1cnnined potlem whic

U$. o , J4J--706 IS Oalm

el hiving an OOlp!.lt
ed 10 receive a signal
lnd un<\c::$ired lignal

_nel coupled 10 re
ill undesired signal;
o the outpullenninal
tnel lInd to laid IUlil·
detecting the relative
lIld alUiliary channel
I ligna! indK:a tiYe of
... OCIn'Clalion .........
oted in Iho:: (l(IIlnC\;(ion
m.nd for Iimitinl Iho::
... . applied there
liliary channel ligna!;
c:oupW CoI&id avU1-

FilM AUIl- IS, I97R. So-r. No. 933,1130
lal. 0 .' HOIQ 1128

4,204,213
Fl exible Dipole Ante nna

I can just imagine th is di
pole antenna made of a

may be found in the origi
na l patent documents, are
anything but simp le.

4,204,164
Noise-Detector Circuit

Having trouble detect ing
noise late ly? Here is a ci r
cuit by a Japanese inventor
which is desig ned to do the
trick fo r yo u-see Fig. 5.

The circuit, which has
been assigned to the Nip
pon Electric Co mpany, is
desc ribed as cons isting of a
fi rst c irc uit fo r slight ly
delayi ng a received signal
whic h contains noise . The
output of the first ci rcuit is
the n fed into a second cir
cuit wh ich converts the de
layed signal into a number
of pulses. The rate of pulses
pe r minute is direct ly de
pendent on the level of the
noise being detected. By
counting the numbe r of
pul ses, you know the noise
leve l.

Although it sounds sim
ple enoug h, I am sure that
the actual detai ls, which

the Hoch iki Corporation of
Tokyo .

4,205,31 7
Broadband Miniature
Antenna

This inte resting antenna,
shown in Photo B, is made
of t hree dipo les whic h are
spaced apart fro m each
other by somewhere be
tween a half- an d a qua rte r
wavelength of the highest
frequen cy to be used.

The longest d ipole pai r is
approximately one e ig hth
of the wavelengt h of the
lowest frequency to be
used, while t he sho rtest di
pole is roughly a third of a
quarte r wavelength of the
hig hest frequen cy to be
used. The mi ddle len gth
d ipo le is, according to the
inventor, Paul Young, of
Westwood , Massachuse tts,
" so me intermed ia te fre
q uency in the broadband."
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FCC Opens General Class
Phone Bands to SSIY

only can you transmit and receive high quality
pictures of yo ur station. and yourself, but pic
tures of your new car, your family, and even pic
tures of minute items like coins or stamps.

We estimate a 25 % to 50% i nc rease in the
number of SSTV stations within the next 12
months. and the majority of hams having SSTV
by the late 1980s.

The picture te lephone of the futu re is here now
for the amateur radio operator.

See your Robot dealer today for a free demon
stration or write for comp lete information on
SSTV.

The FCC last month approved a proposal
(Docket ;: 80-252) to allow the transmiss ion of
television (SSTV) on all amateur radio frequen
cies above 3.775 MHz where vo ice transmis
sions are currently allowed . This resulted in
open ing up the general class portions of all
phone bands to SSTV without impairing the spe
ci al bands set aside for Advanced and Ext ra
Class licenses. The frequencies now available
for SSTV are shown in the accompanying
band allocation chart.

• • • • •

• • • ..
.y

• • .. •

•• ". y ,

• .. -

With thi s new ruling there are no longer any re
st rictio ns on using SSTV on the same bands
you've been working phone. By adding a Robot
Model 400 Scan Converter to your station for
just $795 you can transm it and receive visual
data without having to change frequencies. Not

[ROBOT]
ROBOT RESEARCH INC.
7591 Convoy Court
San Diego, CA 92111
(714) 279.9430 ... s.

World Leaders In Slow Scan TV, Phone LIne TV and Image Processing Systems

...s•• l /'I 01Ad. e, r/se, s on pel/e 130 73 Magazme • March, 1982 83



Photo D. Conformal spiral antenna.

faces to your feedline, and
you have a "conformal
spiral antenna."

4,204,129
Capacitance-Compensated
Cable

Perhaps the best explana
tion of t his design for cable
is that it turns the cable into
a series-capacitor between
the frequency generator
and the load , The generator
is connected to the center
conductor of the cab le and
t he load circuit is con
nected to the shield ing of
the cab le. The two circuits
are comp leted through
ground . (See Fig. 6,)

In o rder to compensate
for and control the capaci
tance, the surface area of
the center conductor is de
signed to become smal ler
as it approaches the load,
while conversely the sur
face area of the shieldis de
signed to become sm aller
as it approaches t he genera
tor (or vice versa ). •

4,204,212
Co nfo rmal Spiral Antenna

There is no ment ion in
the Gazette description of
this antenna of what type of
equipment it is intended to
be used with. So, at th is
point, we can assume it is as
usefu l as some designer
wishes to make it. The US
Army, in its wisdom, must
th ink th is is a useful inven
tion, for they have been as
signed the patent rights by
the th ree inventors,

The unique design is
made of a cyl indrical di
electric tube. (See Photo D.)
On the inner surface of the
tube there is a conducting
material w hich is described
by the inventors as " a con
ductive ground plane." A
spi ral strip of conductive
material is p laced on the
outs ide of the cyl inder. All
you need to do is connect
the two conductive sur-

signed to t he Westinghouse
Electric Company .

-----\
-,"

l ay e r is covered with
another layer of flexible in
sulating material which has
a conductive materi al at
tached to it . To top off t he
sandwich, another layer of
flexible, insulating material
is then attached, to m ake
three layers of insu lation
separated by two layers of
conductive material.

The patent has been as-

I , An dectriClllly small rnicrootrip antenna, which cc

pnsel'
• lubotantiall y cylind rical dielectric t,,~ hav ing inner .

OUle r cy lind rica l IUrfaces;
, .• , •• .. _ ", _. , -' h~ •• ,A ;n~_' ,..,,1;

ArtItv R. SiMDriI, Cary. N£.t f\ I rldl G• ..-, hMiII
tea, ... Duiel H. SdIM'-t, su.. 8IriarI. IloCl ., M

'pan to 11111 Val" sw. of .It to. re.........
tile Sf IWJ ofdll Ar-J. W ........ D.C

Filed. OK. 6, 1m, se. No. 966,IJt
1JIt. a.J H01Q 1/J&

us, a. 343-700 MS , a.s

The Gazette describes
this antenna as a flexib le
substrate (the ri bbon) with a
cond uctive m ateria l at
tached to it in a predeter
mined pattern. The pattern
isn't described in detail, but
we can assume it is m ost
likely used for matching,
length adjustment, and Q
adjustments. To make
th ings more complex, this

III the motion oompe1l-

e coordinate transform
Adrafll anleflllA; and
I the eoordinate t rllll5
LIr..quadranl ...ten.....

OS SIDELOBE

motion oompensatioll

II fed by lhe boreaight

od by (he motion c0m
IC Iynthlfic array dllta

ASSOCIATED RADIO 913-381-5900
801 2 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEN D $1.00 FOR OUR C U RRENT CA T AL OG OF NEW AND REC ONDITIONED EQUIPMENT.

* ALSO WE PERIODICA LLY PUB LI SH A LIS T O F UNSERVIC ED EQUI PM ENT AT G REA T SAVINGS.
A BONANZA FOR THE EXPER IENCED OPERATO R,

TO OBT AIN THE NEXT UNSERVICED BARGAI N LIST SEND A SEL F ADDRE SSED STAMPED EN VELO PE.
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(213) 820-1234
(714) 772-9200
(816) 679-3127

NEW TOll FREE ORDER NUMBER: IBOOI 411·6631
f or all st ates except Ca lltornoa
Calif reSidents please call collect on our regular numbers

OPTIONAL ACCESSORIES:
1 hou r quic k c harger (ACH 15) e t e button
touch tone pa d (S15T) • DC cord . Solid
state po wer amplif iers (S-30 & S-80) •
Holster (CC 1S) • Sp eaker/mi ke (H M 15)

2050 S. Bundy Dr., Los Angeles, CA 90025
931 N. Euclid, Anaheim, CA 92801
Butler, Missouri 64730

Available from Tempo dea lers and

more radio
... Iess
money

TEMPO'S ALL NEW S-15 SYNTHESIZED
HAND HELD OFFERS IMPORTANT

FEATURES AT A PRICE THAT DEFIES
COMPARISON.

Compare these features with any other hand held
available.•• the 5-15 is the obvious choice

* 5 WATT OUTPUT (1 watt low power swltchable)

* "EASY REMOVE" BATTERV PACK

* 1 HOUR QUICK CHARGE BATTERY SUPPLlEO (450 ma/HR)

* BNC ANTENNA CONNECTOR & FLEX ANTENNA* EXTREMELY EASY TO OPERATE

* PLUG FOR OIRECT 13.8 VOLT OPERATION

* 3 CHANNEL MEMORY. (1 channel permits non-standard repeater
offsets. 200 micro amp memory maintenance (standby».

* VERY SMALL AND LIGHT WEIGHT (only 17 ounces)

* 10 MHz FREQUENCY COVERAGE: 140-150 MHz (150-160 for
export customers)* AMPLE SPACE FOR PROGRAMMABLE ENCODER

* SPEAKER/MICROPHONE CONNECTOR

* ELECTRICALLY TUNED STAGES (receiving sensitivity and output
power are constant over entire operating range)

* LOW PRICE...$289 5-15 wIth touch tone pad ,,$3 19

SUPPLlEO ACCESSORIES:
Rub ber antenna . Standard charger . Ear
prcee • Instruct ion man ual . 450 ma/HR
battery (quick charge type)

COMMERCIAL HAND HElDS
Henry Radio etters a fine line of UH F and
VHF hand held transceivers fo r
commercia! applications. The operating
frequency of the FMH-12 and FMH-15 is
135 to 174 MHz and the FMH-40 and
FMH~44 is 440 to 480 MHz. They are
e x t r e m ef y sturdy, their supe rb
dependability has been thoroughly
proven and the price is much lower than
you might expect. Please call for
complete informationh _

Tempo M1
Tempo does it aqam! This time with t he
world's f irs t and only ALL CHA NNEL
synthesized hand held marine
transceiver The Tempo M 1 operates on
all manne cha nnels. both U Sand
International , plus f o u r weather
channels This is a real working too l and
a hobby rig with hu nd reds o f uses. It is
skill fully engineered and built to provide
end less hours o f hard use, 1 walt low
powe r-2'f,> watts high po we r posi tions.
And the price. LESS THAN $500-,

-,
Tempo 5-4
The first 440 MHz hand he ld and still a
wmner...offers the perfect way to get into
an uncrowded band Check one out at
your local Tempo dealer or write Henry
Radio. $289 S~4T. $319

tJEJAJ ~lJtICCD PRIc.E r
Boost the power 01 your hand held or
mobile Unit with a Tempo solid state
power amplifier. A broad range of power
outputs availab le at very affordable
prices. Please write for literature

theALL
NE

tempo

".See List 01 Ad_errisers on page 130 73 Magazine . Marc h,1982 85



EPROMS .." .~. March Specials 6502
1702 "'.. (1nSI ." ..'" 32.168 KHZ as esoa e.s

"" 10U.8 (" SOns) as 2.75
1.0 MHZ ." 6502 ' 1295
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,,,
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2.0971!'>2 ,,, esoe ."

2716 """.. (5V) (" SOns) '" ." 2"576 ,,, sse ,,,
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,,,
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STATIC RAMS
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TMS404·H "'" .. ," SOns) 3." 9 '" """". .'"
TMS404" '3 "'" .. (3OOns) ' " 3 75 "" '''' ZOOS-CPU 18 95

TMS4Ol.... ·2 .096 • I ' I F') (lOOns) • ."9 ." "" ,,, ZooS-CTC 11,95

TMM2018 """ .. (lOOns) (1!iOnS) CAll 1101 12 95 ZooS·Pl0 ""HM6116 """.. (lOOns) (l 5Ons) (12Ons) CALL 7&177 ,,,
ecce ,,,

lP • lOW POWER " "SO '"seoa ''''
74LSOO SERIES DISC CON· " COO se 7"C37. 2.7!'> eots " "'" 2 . 9

H l Sl66 2,"0 HlS293 1.8!'> TROLLERS 7..C02 ae 1"C90 1 eo .", ss ""
,,,

7"LSOO " l "LS86 1,1 5 74lS 168 175 HlS295 ,re " COO ae H C902 es 4021 se 14409 12 95
H l SOl as 14LS66 " Hl,;;169 1,15 74lS298 '" 1711 2" ,95 74Coa as 14C903 as 4022 1,15 14.\0 12,95
H LS02 ae 7"LS90 ee H LS110 l.15 HlS32. 1.75 1791 3695 14Cl0 as HC905 10.95 4023 as 1441 I I 195
HLS03 as 14LS91 " 74LS173 so 7.lS352 1.55 1797 "" H C I4 , .so zecsos ss 4024 " 14412 12,95
74 LSO. ae 7..LS92 zo 74 LSl1. .se 1.LS353 1.55 UP0 765 39,95 H CZO as 74C907 '00 4025 as 14419 ."
74LS05 " 74LS93 ee 74LS175 ss 74LS363 135

UARTS
74C30 as 74C908 ' .00 4026 1,65 4502 "HLS06 as 7.LS95 " 74LS181 2.15 HLS364 1 95 H C32 .50 74C909 2.75 4027 .85 . 503 es

74LS IO as H LS96 ss HLSI89 9.95 7.LS365 ss 74C42 1 75 74C9 10 995 4028 eo "'" 195
1.LS ll ae H LSI07 eo 14LS I90 '00 74LS366 ss AY3·1014 6 ,95 14C48 2,10 74C9 11 1000 "" ss 4510 ee
HLS I2 as 7.LSlO9 " HLS191 '00 14LS367 zo AY5--1 013 '" 14C73 ss 1.C912 10,00 .", " .51 I "1.LS I3 " 1.LS112 " 14LSI92 es HLS368 " TR1G02 ." 1.C7. ee 1.C914 1.95 "" 2 95 4512 se
1.LS I. ' 00 1. L Sll ~ " 14LS193 se 74LS373 " 11,46.02 7,95 14C76 90 14C9 15 '00 .035 .85 4514 '"1"LS I5 " 7.LSI 14 eo 1.LSl9<l ..00 14LS374 1,75 14C83 ,,, 1.C91 8 275 .0.0 ss . 515 2,25
74 LS2(l ae 14LSI22 " 14LSI95 se 74LS377 1.• 5 INTERFACE 1.C85 ,,, 14C920 1795 . 0.1 '" . 516 155
74 LS21 as 1.LS123 " 7. LSI96 as 74LS378 1,18 ''';M ss 1.C921 15.95 40. 2 " 4518 '"7US22 ae 1.LSI 24 '" 14LSI91 ee 74LS379 135 "" 1 69 '''''' .'" 1.C922 5,95 .0.3 es .519 ' "74 LSZti as 1.LS I25 " 14LSZZI '" 74LS365 'SO 8'" 2.9 1.C9O 175 14C923 '" 40. 4 as "" '"14 LS27 " l"LSl 26 es 14 LS240 ss 14 LS386 es "" " 14C93 1.15 HC925 6 .75 ".. " . 522 '"74 LS28 as 1~ LS132 " H LS2.1 " 1.LS390 'SO "" " 1.C95 175 14C926 '" . 041 " "" '"7"lS30 as l"lSlJf; es 14LS2.2 1,85 74LS393 1 90 8T9 1 " 1.C I07 ' 00 1"C921 ,,, ".. 55 " 527 ,,,
14lS32 as 14lS131 " 14LS2.3 r.e 14LS395 1.65 "" " 1.Cl SO 575 1"C928 '" "'" 55 4528 '"7..LS33 55 74l S138 " 14lS244 ss """" 170 OM8131 ,,, 14C151 2.25 74C929 19.95 .re, " "" "14LS37 55 74LS l39 " 74lS245 'SO 74L$424 '" 0"'"" '" 14Cl !i4 '" 14C930 "" eosa ss .,,, ,,,
74LS36 as 74LS 1"5 ' " 14lS241 " 74 LSU7 " CLOCK

14C151 175 -ooc as aoec 145 ""
,,,

74LS.tO as 14LS147 2."9 14l S248 '" 14 LS49O '" 14C1GO '00 '00' as eos " ""
,,,

14L$42 " 14LSI48 '" 1"LS2..9 " 74 LS668 1.69 CIRCUITS 7"C161 '00 "'" as eoee " .", 2 ,10
I .L547 " 14LS151 " 74LS251 '" 14 LS669 '" 7"C162 '00 sooe ss eoe " "" se
14LS48 " 14LSI~ " l"LS253 85 74 LS670 '" MM5369 ,,, 76C163 '00 "'" " "" as "50 "I .L549 " 14LSI!i4 '" 14L$257 as 14LS674 9 65 MM~75 ,,, 7"Cl64 '00 "'" ss "071 .. .", ,,,
14LS51 " 14LSI55 '" zusese es """" '" MS M5832 7 45 74C 165 '00 "'" " "" .. .,., ,,,
14LS54 as 14LSI~ " """" '" "CSOO> , .ac '''' '''' 74C 113 '00 "" " " 073 .. ".. ""'555 as 14LS151 " 74LS260 " """" '" r.. 15 95 74C I 14 '" " " as "" .. .", ss
74LS63 '" 14LSI511 " zuseee 55 7"LS6ll5 ' " 14C 115 ", "" " "" ss .,., ""74LSI3 " 1.LSI60 SO 14LS273 '85 »cseee ' " CONVERTERS

14C192 '" "" " "" so 4124 ''''14LS14 ., 14LSI61 ss 14LS215 '" ""'" '" 14CI93 '" " ,. " .., .. ooeo, "7US15 '" 7..lS182 " 74LS279 55 81lS95 1.69 14C I95 '" "" " "'" .. ""'" 85
74lS76 " I 4lS163 " HLS2llO '" 81lS96 169 MC I408 L8 """" 575 "" " "" " ""'" "74lS18 '" 74lS1&1 " 74LS283 ' .00 8 1lS91 '"

OACOOOO HC221 '" "" 1.15 ... " "0" "14LS83 " 14LS1~ " "...,., '" 81lS98 '" ' 0C0808 1.C3 13 '" "" " "" " 8OC88 '"

rho1'>It'I ( ""''I''. -- -•
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8000 8200 TV APPLE FAN IC SOCKETS

8035 16.95 eaoa 45,00
CIRCUITS • EXTRA PLUG·IN CARD$ CAN ... '00

,ro. 19,95 "'" '''' MC1330 1.89
CAUSE YOUR APPLE 00 8 pin 5T ." ."

80'" 395 8212 1,85 MC1350 '"
OVERHEAT 1.. p in 5T ." ta

",,, 1295 8214 '" MC1358 1.79 ULTRA· QUIET APPLE '" 16 pin $T " ."
8085A·2 16,9'5 8216 '.80 LM"" '" DRAWS COOL AIR THROUGH 18 pin 5T 20 ."
eoee 99.95 8224 2 '" LM'" ' ''' YOUR COMPUTER 20 pin ST as "sosa 3995 8226 <80 LM585 99 • ELiMINATE$ DOWN TIME

22 pin ST .'" ."
8155 11.95 8228 ' .00 LM741 .zs 2.. pin ST 30 "e-ee 11.95 8237 19.95 LM1310 2.00 • $AVE5 REPAIR CHARGES 28 pin ST " 32

"" 29.95 aaae 4.95 LMI800 2.99 • INCREASES RELIABILITY 40 pin 5T ." .as
8185·2 39.95 8239 4.85 LMl889 2,49 • CLIPS ON _ NO HOLE S OR ST = 50 LOERTAIL

87..1 39.95 82..3 " .45 SCREWS
87"8 2995 "'" 14.95

8 pin WW ." ."
8755 ....,95 8251 4,75 • COLOR MATCHE$ APPLE 14 pin WW es .ea

eaea 925 EPROM ERASERS • LONG LI FE LOW NOISE 16 pin WW es ee
8253·5 9,85 MOTOR 18 pin WW .99 .00

8255 4,75 PE· 14 78.50
20 pin WW <09 se

8255-5
22 pin WW >.3. 1.28

5,25
PE-1 4T (w ith timer) 108.50 2" pin WW 1."9

8257 8,75
l.35

8259 '00 PE·24T (w ith ti mer) 154.50
28 pin WW 1.69 1." 9

eeoc 5.70 8272 39.95
"0 pin WW <99 <80

"'2 10.95 8275 29.95 ALL ARE HIG H QUALITY UNITS ENCLOSED IN • APPLE IS A TR AOEM ARK
WW = WIREWRAP

"" 9.95 8279 s so A BLACK ANODIZED ALUMINUM ENCLOSURE. CONNECTORS

"" 2".95 8279-5 10.50
esos 29.95 8282 6.65 R5232 MALE 3.25
6810 •.eo eza 6.65
"20 495 "" 5,70

R5232 FEMALE 3.75

"" 4.95 "" 6,65 TRANSISTORS
R5232 HOOD 1.25
5·100 5T 3.95

"" 14.95 8287 '''' 5·100 WW " .95

"" 16.95 "" 2500 PN2222 1011.00 1001 8.99

"" ' ''.95 8289 " 9,95 2N2222 " 50110.99 DIP SWITCHES

"" 42.95 2N2907 zs 50110.99

".. 44.95 2N3055 " HII 6 99 .. POSITION

"" 16,95 2N3904 tor.co 1001 8.99 5 POSITION

"" 15,95 2N3906 1011,00 1001 8.99 6 POSITlON

"'" ".75
l N41 48( l N914) 251 1.00 7 P051TlON

'''2 5.75 VOLTAGE REG's LINEAR
I N..OO4 10/ 1.00 8 POSITION

"'" 10.95

"" 11.95 7805T " '''''' es LM301V """ 6,95 reosr .99 7912T ea LM30BV sa

"'" 2.95 7812T " 7915T 1.19
LM309 K 1,49 7400 SERIES

7815T .99 792..T 1,19
LM311 "7824T 99
LM3 17T 1.95 "00 ts 7451 .23 74136 so 7..186 18.50
LM317 K '95 7401 ts 1453 23 7..1..1 ee 14190 1.15

1805K 139 1905K 1.49
LM3 18 1.49 1402 rs "'. .23 7"1"2 2." 1..191 1.15

1812K 1,39 1912K 1.49
LM323K 4.95 1403 ." "'" .aa 1..143 295 14 192 ."

1815K 1 39 19L05 "
LM324 ss 1404 ." 1470 35 741.... 2.95 7.. ,93 ."

LEOS 78L05 sa 79U2 "
LM337K 3.95 7405 .22 7472 .zs 741 "5 eo 7.. , 94 es

78U2 ea 79U5 "
LM339 99 "'" .22 7473 ." 74147 1.75 14 19'5 .as

Jumbo Red 78U5 ss l M377 2." 7407 22 1474 35 7..1..8 <20 74196 ."
Jumbo Green LM317K '"

LM"" <" "" ." 7475 " 74150 1.35 7..197 ."
Jumbo Yell OW l M309K 1.49 l M323K 4.95

l M386V <'" "09 .>9 7..76 .35 74151 ee 14198 1.35

5002·7760.43·CC l M317T 1.95 LM337K 3.95
l M555V as 7410 .>9 "'" .59 741 52 es 74199 '.35

MAN7" .3'CC
LM558 es 7411 zs 7481 1.10 74153 .55 74221 1.35

MAN72 ,3'CA
l M585 99 7412 .30 7482 ss 7..154 1.40 74246 '.35
LM586V 1,49 7413 .35 "" eo 74155 J, 742..7 '"LM587V <" 7414 55 7485 .55 74158 ee 1" 248 '"LM723 " 7416 .ee "" 35 74157 55 74249 <95
LM133 .sa 7417 ee 7489 ' .95 74159 '" 74251 "LM741V za " 20 .>9 "00 35 74160 as 74259 2.25

rssoc .. 7"574 es 745163 3.75 74$257 1.39
l M747 " 7421 35 7491 .., 74161 " "'" 1.35

74$02 .. 74585 2,39 745168 4.65 745258 1.49
LM748V .59 7422 " 7492 so 74162 .ss 74273 1.95

74503 .. -esee 1." 4 745169 5.44 745260 1,83
LM1310 2.00 7423 za 7493 " 7"'63 es 74276 1.25

74504 " 745 11 2 1,59 74$174 '09 745274 19.95
MC1330V 1.89 7425 es 7494 es 74164 as 74279 "»soe " 745113 '" 74$175 , .09 745275 19,95
MC1350V <29 "" .29 " 95 .55 741 65 ee 742aJ 2.00

-asoa '" 7451, .. '''' 745 181 4 47 74$280 2.00
MC1358 1.79 7427 .29 "" " 74166 ' 00 74284 3.75

74509 " 745124 2,77 745182 295 74$287 4,75
LM1414 1.59 7428 " 7497 2,75 74167 2.95 74285 3.75

74$10 es 74$132 1,24 745188 '.95 745288 4,45 LM1458V es "30 ts 74100 ' 00 74170 1.65 "'00 .95

74511 as 745133 se 745189 14.95 745289 '"
LM148B 99 7432 .29 74107 30 74172 5.95 " '" "74515 zo 74$134 es 745194 2.95 7"5301 '95
LM1489 .95 7..33 es 74109 .as 74173 zs "'" 95

74520 sa 745135 1."8 74$195 189 745373 3,45
LM1800 299 7437 as 74110 " 74174 as 74351 2,25

74522 sa 745138 'OS 745196 . 00 745374 345
LM1889 2.49 "" .29 74111 .se 74175 es rases 65

74530 '" 745139 125 74$ 197 4.25 74S381 7,95
LM3900 ss 7440 >9 74116 1.55 74176 as "3M es

74$32 se 74S140 1 45 745201 1495 745387 575
LM3909V se 7....2 .. 74120 ' " 7.(177 re 74387 65

74537 187 745151 1,19 745225 895 745412 2."
l M3914 395 7443 es 74121 ee 74178 1.1 5 "'" 65

74538 '" 745153 1.19 74$240 a.se 745471 9.95 l M3915 3,95 7444 ea 74122 " 74179 1.75 74376 2.20

74540 .. 745157 1, 19 7"5241 3 75 74$472 16.85 LM3916 '95 7445 es 74123 ss 74180 " 14390 1.75

74551 " 745158 1,45 745244 3.98 74$474 1785 75451V as 7446 es 74125 " 74181 2,25 74393 ' "
"'" " 7"5161 2,85 745251 '00 745482 15,60 75452", as 7447 es 74126 " 74182 " 74425 3.15

74565 1.25 745162 3.70 745253 7,45 745570 7.80 75453'" as 7448 ea 74128 ee 7..18<1 2.00 74426 "74$571 ' ''' "'" >9 74132 " 74185 2 00 74"90 2 55
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Let's Go Shopping
- bagging the used gear bonanza

Would you give $3 for this junked home-brewed ampfifier~

f did. Along with plug-in coils, switches, insulated stand
offs, and other goodies was the 12-inch long dual-section
air-variable capacitor used in my home-built SPC trans
match. A real parts bonanza for ius t $3.
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My home-built SPC transmatch uses the dual-section air
variable capacitor mentioned under the photo of the
"junk." The single-section air-variable. the roller inductor
with turns coun ter, and both vernier drives were salvaged
from a iunked military surplus transmitter purchased tor
S12 at a ham fest. The transmatch cabinet was des igned to
blend with my Drake equipment.

Where will I Get
the Moneyf

Empty you r pockets and
your piggy bank and count
it. Uh huh, just as you
thought, onl y $15 .42 there ,
Well , where can you get
m ore? How abou t se lli ng
somet hing? M aybe you've
o utgrown your hi gh schoo l
f ixa t ion about being in a

about getting it . It will
guide you In orgamzmg
your thoughts and doing
some conscientious plan
n ing before you take that im
portant f irst ste p!

vise you, not choose for
you , You can' t hold your
friend responsible when it
turns o ut your purc hase
doesn't do w hat you w ant
ed it to do He d id n' t know
wha t you wanted any more
than you did! You m ust
face the ultimate respo n
sibi l i ty o f mak ing you r
choice and spend ing your
money ,

Whether o r not you have
a friend to help you, I
think you w ill find thi s
art ic le helpful in deciding
what you need, wh at you
can affo rd. and how to go

good price? W hat kind o f
rig do I need ? What fea
tures do I need? I can't af
fo rd a new $1200 Superbolt
II I. But how do I tell if a
used rig is any goods I don' t
even know one k ind of rig
from anoth er. W here am I
going to f ind one?Where do
I start?

Al l these questions a nd
m ore go through your mind
whe n it's time to get a ri g. If
you' re lucky enough to
have a ham frie nd who has
the t ime to help yo u c hoose
and to go to hamfests to
help you loo k over the rigs,
you' ll not be totally lost.
But your friend can on ly ad-

f red Hurfe.l u WD-I SKH

RI. 5. 8 0\ 2J- 1
W hi/{'villt> fI,' ( l INn

The most ago nizing
ordeal you as a Nov

ic e m ust go th rough is
not the code test, the writ
ten exam, o r the waiting to
hear whether you've passed
the test o r not. The worst
thin g you have to go
throu gh, by fa r, is choosing
your f irst rig,

How do I kn ow how
m uch money I' ll need ?(You
ask vou rself.I Where is the
money going to come from !
How do I know what is a



A matching transmitter-receiver combination is known
as " tw ins." Shown here are my Drake twins, vintage 1967.
In 1967, this set, with matching speaker and ac power
supply, had a combined suggested reta il price of over $9.50,
incfuding tax. They were purchased at a hamfes t in 1978,
comptete and in excellent condition, for sligh tly over hal f
the original price. The wattmeter atop the trensminer was
home-buil t. Its cabinet was designed to blend w it h the
Drake equ ipment.

ro ck 'n' ro ll band. You never
could play the elec t ric gu i
tar anyway. and it's co llec t
ing dust under the bed.
Well, take it to the next
hamfest and sell it for $50,
or $100. or whatever you
can get for it. How about
that o ld dilapidated short
wave set your next-door
neighbor gave you when
you f irst go t interested in ra
d io ?Maybe you can get $10
for it . If you have any hob
bies like painting, wood
work ing. o r arts and crafts
stu ff, you could t ry se lling
som e of it . If you've ever
been to a ha mfest, you' ll
know that a ham is liable to
buy anything. Hams have
other hobbies and interests,
too . O ld model trains, guns.
cameras, and many other
items can get you a dollar
or two if you ' re willing to
part w ith them. So think
hard ! You ca n think of
someth ing to sell .

Am I Safe Buying
Used Equipment!

Now th at you've figured
out where the money is
c o m ing from and how
much you have to spend,
you can beg in deciding
what you want to spend it
for. You can pu rcha se a
used rig for around half its
origin al price and get years
of good serv ice from it. If
you bu y good, cl ean used
gear at a good o r " steal"
pr ice, you ca n always sell i t
in a year o r two for as much
as you pa id for i t. In o ther
words, as long as you ta ke
good care of it, your invest
m ent w ill not depreci ate
and you ca n get you r
money ba ck to spend on a
nicer r ig when your fi 
nances allow such a move.
Tha t is the reason why good
used eq ui pment ca n be
your best ba rga in.

EJ primo ru le when buy
ing used eq uipment is buyer
beware! You can get taken
by a shrewd seller more
often than you can f ind a
steal unless you exercise
reasonable caution when
buying . Thi s is especially

true when buying used trans
m itt e r s, recei vers , and
transceive rs. There can be
aggrav ating mi nor p rob
lems that don't show up un
ti l you 've had the rig on the
air for a wh ile. Usuall y the
seller will admit to any ob
vious ma jor problem with
the rig be ing so ld . Some will
tell you every l ittle detail,
and som e w ill sw ear it's in
perfect shape w hen it's real
ly a piece of junk. You and
o nly you ca n be the f inal
judge. If you ca n't tell by
the look of the rig, then try
to judge the look on his
face.

Of course, no one sell ing
used eq uipment ca n give
you an ironclad one-year
warranty o n what he is seIl
ing. Bu t if it hasn't given any
ma jor problems o r had a re
cu rring problem while he
used it, yo u can assume you
should have no major prob
lems. If yo u can buy a rig
fr om another ham you
know and trust, you ca n
probably get a better rig at
a better pr ic e. In any event.
when serio usly con sidering
buyi ng an y r ig, ask t o
operate it, or test it out in
so me fashion before buying.
This is an excellent w ay to
see if you l ike the controls
and featu res on the rig , as
well as check ing it for any
defects.

In spite o f a real need for
such testing, it isn 't always
possible at a hamfest. In
fact, it has been my expen
ence tha t thi s is alm ost
never possible at a hamfest.
Hamfest organizers often
claim they will have a test
ing area set up, bu t usuall y
there is not even an electri
ca l o u t let set aside fo r such
purposes. The minimum re
quirements would include a
tab le, a dummy load for
key ing up, and som e sort o f
w ire hanging up for mini
mum recept ion. So If you
want to buy at a hamfest
and check ou t the rig first,
at least ask, but don 't be
surprised if all you get is a
run-around from the orga
nizing club.

What Is Better for M e, A
'rranscetver or Separates '

Now comes the question
o f whether to buy a trans
ceiver o r a sepa rate trans
mitter and rece iver com bi
nat ion . (By the wa y, a
m atching transmitt er/ re 
c eive r co m b ina t i o n i s
known as twins. They usual
ly look very much al ike and
are made so that they oper
ate together without com
plicated external switching
hookups.I Here are som e
points to consider when de
c id ing on a t ransceiver or
separates :

1) Tran sceivers are gener
ally less expe nsive than a
com pa rable set o f m atched
twins.

2) Transceivers are gener
al ly easier to opera te, due
to the absence of con t ro ls
d uplica ted in a set o f tw in s
(2 vfos. 2 band-selec tor
sw itches, 2 tu ni ng o r peak
109 controls, etc .I

3) Transceivers can be
more cos tly to have re
paired d ue to the corn
plexitv of the combined
tran smi t/receive functions
crammed into one case.

4) Transceivers usually
take up less space than
com parable twins .

5) Twins are more versa
tile. Hav ing a vfo o n each

uni t g ives yo u spl it- fr eq uen
cy operation wi thout the
purchase of an outboard
vfo necessary fo r sp l it
freq uency operation w ith a
tran sceiver . If one unit
break s down (the transmit
ter, for exam ple), you st i ll
have the other unit to use
(you can sti ll rece ive and
keep up your code practi ce)
unti l repai rs can be m ade.

b) Tw i ns ofte n have
more good features as stan
dard equipment than do
transceivers.

7) Separate t ransmitter
and receiver units tha t are
not m atched (odd couples)
ca n be hoo ked up, and in
many cases m ay be less ex
pensive than either twins or
a transceiver.

Most Novices have no
need for split- fr eq uency op
eration available with tw ins
or transceivers with an ou t
board vfo. let your pock et
book be your guide o n that
po int. Spl it frequency has
its app licati ons when work
ing some DX, can be a help
in con tests and service nets,
o r it can be confusing if you
don 't pay atten tion to what
you 're doing.

How Much Is a Rig
Going to Cost!

Now yo u should have
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This is a popular mode! o f transceiver, the Heathkit
HW.1Ol, purcha sed b y one o f my Novice students at a re
ceor ham fest. A l ittle bargaining got this gem, including ac
power supp ly and CW f i lter, for only $1 75.

-:.

•
•

Don't let minor damage like chipped paint and superficial
scratches (c ircled area) deter you from a good bu y on an
otherwise clean, ooereote rig.

three things taken care of :
(1) where the money is go
ing to come from; (2) how
much money you have to
spend. and (3) whether you
are looking for a transceiver
or separates, Now you have
to decide w hich brands or
models are Within your fi
nancia l means. ThIS can be
a specif ic unit to decide on,
or it ca n be a li st o f several
good possibilit ies in the
range of your budget

I st ro ngly suggest check
ing the ham magazines for
advert isements by dealers
who li st their used equip
ment and pr ices. These list
ings will give you a good
idea of the market va lue of
used units with the dealer's
markup ta cked on, Most
dea lers charge more than
you'd have to pay for the
same unit at a hamfest. but
usua lly they have gone over
the rig and checked it out
before putting It on sale

M any dealers w ill give
some so rt of warranty on
used gear, too . If you like
the idea of hav ing the extra
pea ce of m ind that th is
might offer and you can af
ford the extra bucks, yo u
mi ght co ns id e r c a ll i n g
them. In any case, the infor
mation on current prices of
used gear is an exce llent
help in judging the real
value of a rig.
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Co m p are t he dealer's
used prices with the pr ices
in the class ifi ed ads of ham
magazines. Th at also wi l l
he lp you develop some
idea of fair prices for the
rigs you are considering. (A
word of caution is appropri
ate here if you are co ns ider
ing buying a rig from the
classified ads. You' re not
o nly buying a r ig from
so m eo ne halfway across
the country , but you' re buy
ing it sight un seen . At least
at a hamfest you have the
chance to look over the rig
before you buy it Prices in
these class if ied ads ca n be
a bit infl ated , too . The se ller
must reco up his cost of ad
vertising, and those ham
ads do cost money.)

Another big help for me
wa s a set of m anuals called
Ham Equipment Buyer's
Guide, published by A. l.
Brand WA9M BJ. They may
be ordered from Barbara
Brand Wixon, 189 Kenil
worth, C len Ellyn Il 60137 .
These manua ls show pic
tu res of commercial ham
gear and m ilitary and gov
ernment-surp lus gear of
interest to the amateur mar
ket With each picture there
is a description of the unit
Most have the d ate of man
ufactu re o r the da te the
uni t came on the m arket,
and its o r i g i na l re t a i l
price, These m anu al s cover
gear f ro m abou t 1945 to the

present
This wa s especiall y help

ful to m e in keeping all t he
Heathk itv rigs o rganized in
my mind. There seemed to
be so m any that looked
alike, I cou ld never keep
straight whether 1was look
ing at a 6--meter rig o r an HF
rig. I t was equally difficult
for me to separate the
transmitters from the re
ceivers f ro m the t ransceiv
ers! It is a small investment
when you cons ider that you
may be preparing to spend
$200 to $500 o r even more
on some equ ipment. Armed
with th is inform ation, you
now have som et hing to
choose from, an d so m e
idea of the cost.

Which Rig to Buy
When I Don'l Know What
to l ook For'

Now comes the hard
part. Di fferent rigs have dif
ferent featu res. W hat is
standard on one rig may be
an add-on opt ion for an
other rig, The more good ies,
such as RIT, aud io f ilters,
lE D readou ts, and speech
p rocesso rs, that the rig
comes w ith, the more it is
going to cost. If you 've not
operated any ham gear be
fore, you may well have no
idea what features you wan t
in a rig or wh ich features are
wor th the ext ra cost. So how
do you know where to start
choosing?

The fo llowing is a list of
features you shou ld con
side r and some e xplan a
tions of what the fea ture is
o r does. Following each
item are one or more let
ters. The T means that the
feature is usually found on
a transmitter. the R that it is
found on a receiver, and the
X stands for transceivers .
Read over the list and ask
each question appropriate
to each rig you consider
buy ing.

1) How many ba nds or
port ions of bands does the
rig cove r? Does it include a
WWV receive function? If
not, see item 5. (T,R,X)

2) Is it vfo controlled or
single fixed-frequency crys
tal controlled! (l ,R,X)

3) What is its rated input
or output wattage?(l,X)

4) What modes does it
have (AM, SSB, CW, RTTY,
FM, ctc .p (T, R, X)

5) Is its band coverage
easi ly expandable? Some
rigs have accessory crysta l
sockets which give you ex
t ra band coverage in 400- to
600-k Hz sections with the
sim p le addit ion of one
plug-in crystal. Thi s is an im
portant featu re if you want
to be ready for the new am
ateur bands recent ly allo
cated for our future USe.
(T,R,X)

6) For CW operat ion,
does the rig have fu ll break 
in or semi-break-in? Thi s



MORE RANGE
3 dBGAIN
518 ,)"STAlNLESS WHIP
GRIP TIGHT 90lB
MAGNET
CHROMEPLATEDBASE
NEATAPPEARANCE
THUMB LOCKADJUSTMENT
NOWH IP CUTTING
LOWPRICE
MAGNETICMOUNTS
AMS-147 14&148 MHz
AMS-22O 220-225 MHZ
TRUNK UPMOUNTS
ATS-147 146-148 MHz
ATS-220 220-225 MHz

MOBILE
RANGERS

RINGO
RANGERII
7dBGAIN
HIGHEST GAIN
2 METEROMNI
OUTPERFORMS
CONEAND
OOUBLElEPP
\"oQRK MORE STATIONS
ELIM INATE NOISE
LIGHTNINGPROTECTED
ACCESS MORE REPEATERS
ASSEMBLEEASILY
INSTAll QUICKLY
ACOMPlETE ANTENNA
ALL PARTSINCLUDED
600.000 HAPPY USERS
BECOMEONE TOOW
ARX·2B 134 ·164MHz
ARX·22OB220~225MHz

AAX-450B 435-450MHz

48 Perimeter Rood. P.O. Box 4680
Manchester, NH 03108 ".. 106

Telex - 953050

BUY FROM YOUR DEALER

•
THE ANTENNA COMPANY

\

150-144
150-220

Models Ayailable: (SO arwns 200 w
rrodeIs ,we mosI sen~rve . beSt lor IICVRS
and XCVfrs 2 kW rnooeIs deS'9f"ed tor amps
All mooets onclude Art>P1ug canndge.1

with UH F Connectors
Model LT PrOl_ , UHF-lype "t" cooneetor

I\,Jndles 200 W oolpullll ru 2 meters Sl iU 5
MIllIIl R-T PI I 1.. . !IandIeS 200 W outpul

lIVu see MHZ $2t .95
.... My ,......... !IandIeS 2 kW output

mru soc 101Hz . $32.95
with N Connectors

Madel ITI N PlotectDl' . fHype 'T ' con nector .
nanOies 200 W OOlpullhru I GMZ $39,95

"'pi.. **1 Art..... Canrldgu
lor IoIoOel$ tl $U5. LT I N $19.95.

R-T $9.95, HV $12.95

BRITI'S 2·WAY RADIO

SALES & SERVICE

2508 Atlanta SI. Smyrna, GA 30080

CALL: (404) 432·8006

Don 't hook-up
your coax
without one!

FOR UNDISPUTED
PERFORMANCE, EASY

ASSEMBLY, VERY
BROADBAND, LOW SWR,
RUGGED MECHANICAL

DESIGN ... TRY THE
~ISOPOLETM

ANTENNA FOR YOUR NEX
VHF OR UHF BASE

STATION INSTALLATION
,.. -'MAST NOT INCLUDED

OhiO residen ls add Sales Ta M..lere.rd, VI.., cheek, .ecepted. Order by phone Of mail.
"~00Q 1,.., ..·1'...~ s,wn. ... """'l..o 10 ,_ "'" ......'" 01 1N,jhl""'ll"_ ,..-gos

1_""""" _ , ..... ..,. _ "" 01 <llI'rIOQI """"" lIy'__.ID -.no 01 _ .. 'OCI....

P.O. Bo~ 571,

Protects sensrcve solid nate components in your
equipment from high-SUTgt' voltages produced by
nu rby light ning strikes. high wind. ClInG static
build-up. Even distant storm f ronts art! known to
cause damaging surges without warning or t ime
for grounding.

The replaceable Arc·Plug"'" ~rtriOge. which can
f.re thousands of t imes. utilizes a special ceramic
gas-filled tube with preci5l!ty tailored firing spK'd
and level. safely by-passing surges to ground.
Standard arr-qap devices are ineffective due to
their errati c performance.

Transi·Trap Protectors are the f irst devices In
the ind ustry designed With " isolat ed ground: "
This keeps damaging arc-energy off trw chassis
and routes it direct ly to ground.

FOR AEA ANTENNAS
OR OTHER AEA PRODUCTS,

CALL OR VISIT:

ISQ-4.40

Brings you the
Breakt hrough!
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At the left is a Gamet G5B-100 transmitter, vintage 1958, wh ich sold fo r over $450 new. At
the right is a Drake I -A receiver, vintage 1959, wh ich went for $300 new. These could be
used as an "odd couple" to set up a Novice station. The Gonset is a rack-mount uni t and
should have some kind of cab inet on it for rf shield ing and shock protect ion. It measures
10·· X IB" X 20 " and weighs 120 pounds ,' Be sure you r ope ra ting table can handle it,' ( The
decorative face plate is missing from the 1-A dial in th is photo.)

•

means you can hear your
rec ei ver aud io between
every dit and dah with full
break-in, or only during
longer pa use s be tween
words o r sentences with
sem i-break-in. (T,R, X)

7) For phone operation,
does the rig have PTT (Push
To Talkl. or VOX (Voice
Operated Xmit-short for
transmit), or both?(l,X)

8) Does the uni t come
wit h an outboard vfo. or
at least ha ve an acces
sory jac k for an outboard
vfo? (X)

9) Is the fr eq uency read
ou t digital (l EOs) or analog
(d ial m arkingsH (T,R,X)

10) What is the ba nd
width of the aud io f i lters It
cernes with? For AM phone
you need abou t 4.5-kHz to
5-kH z b andw id th , SSB
pho ne requires about 1.5
kHz to 2.5 kH z. and CW,
anywhere from SOHz to SOO
Hz. There are two types of
audi o filters: act ive and
passive . The ac ti ve type
amplifies the chosen aud io
frequency band lo uder than
the background, m aking it
easier to hear over other
audio . The passive type
cut s down the backg rou nd
sound s and p asses the
chosen audio band. Act ive
filters are less expensive but
tend to sound harsher than
passive f ilters, (R,X)

11) If it doesn't have the
filter bandwidth you want as
standard equipment, can it
be purchased and plugged
in inside the rig o r must it be
added ext erna l ly? What
would be the cost o f the
manuf a ctur er ' s re c om 
mended plug-in ty pe? (For
example, new plug-in crys
tal filters can cos t $40 and
more!) (R,X)

12) Does it have a notch
filter? This is sort o f the op
posite o f an aud io f il ter. A
notch filter cuts o ut a par
t icular thin band of aud io.
It is particularl y helpfu l for
filter ing out a carr ier signa l
in your audio, (R,X)

13) Does it have a noise
bl anker? (R,X)

14} Does it have RIT
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(Receiver In cremental l un
ing- somet imes cal led a
clarifier)l This feature al
low s you to shi f t your re
ce ive frequency 1 or 2 k Hz
without moving your t ran s
mitt ing frequen cy . This is a
real help o n a tran sceiver
w ithout an outboard vto .(X)

15) Does it have a crys tal
calibrator (usually 25-kHz
or 1QO-kHz incrementsp A
crystal calibrato r is a built
in crystal oscil lator whi ch
allows you to ca librate your
vfo dial withou t having to
use extern al tes t eq u ip
ment . (T ,R, X)

16) Does the rig come
with its power supply bu ilt
in, included as an acces
sory, or not included at all?
(T ,Xl

17) Is the speaker built in,
in a m atching cabinet. o r
not included at all? (R, X)

18) Have there been any
use r-i ns ta ll ed modific a
tion s? If so, what are they,
and are they ind ic ated on
your schem at ic? (T,R,X)

19) Are the o rigina l oper
ator manual s and schema
tics included?(T,R, X)

20) What is the appear
anc e o f the r ig? I s it
scratc hed, dented , ru sty,
cracked, knobs missing or
mismatched , poorly re
pa inted, etc.? (T,R,X)

21 ) Is the physical size

and weight o f the rig sui t
able for your ava ila b le op
erat ing space and si tuat ion?
(T, R,Xl

22) What is the reputa
tion within the ham com
muni ty for the particular rig
or rigs you are considering?
(Examples: a reputation for
freq uency drift, poor audio
quality, hard-to-find tubes,
poor selec t iv i t y, ha rd-to
reach cont ro ls and adjust
ments, etc.I (T,R,X)

Boy, that sure sounds l ike
a lo t to think about, doesn't
it? Well, it is a lot to think
about . That's exactly the
reason you should th ink
about all these things ahead
of time, You will find that
before lon g you wil l auto
matically check for many
of these items from memo
ry, without hav ing to refer
to thi s list for them , Don 't
be afra id to take this arti cle
along as reference, though;
you can 't commit everyone
of these questions to m em
ory . Mark those options you
are consideri ng. Star the
ones you must have and
mark the o nes yo u would
like but would pass over
unless the price wa s right

What Features Do I
Really Need!

If you are st i l l undecided
about some of the features

and opt ions, the follow ing
list o f com ments and my
own recommendations for
Novices might help yo u
decide. The numbering on
this list corresponds to that
of the previou s list.

1) If you can afford an all
band rig, good ! You will be
happier with it in the long
run . I recommend some
Iype of WWV coverage. (Re
fer to item 5,)

2) Crystal co nt ro l is pret
ty much a thing of the past.
By the time you collect
enough crystals to make a
crys ta l rig of any value, you
co uld have purcha sed a
good vfo for the sam e
mo ney. If you can at all at
fo rd i t, go fo r vfo cont rol.

3) Wattage choice is a
m atter o f pref eren c e
(though the cos t can be a
m inor factor). M any all
transistor rigs are 20-Watt
input or less. Tube-type rigs
genera l ly run from 40- to
3QO-W att inpu t. The SO-to
1QO-Watt range is a good
start ing point for Novices.

4) As a Novice, you cer
tainly need CWo SSB is a
good option so th at you
won't have t o buy aga in
when you upgrade your li
cense. AM, FM , and RTTY
are of no particular va lue to
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Makes cable viewing an absolute joy! Connects between
the TV cable and antenna input terminals of your TV set .
Allow s you to turn your TV on and oil, change channels.
recall the last channel , fine tune . all by remote control !
Handsome woodgrain cabinet, pushbutton remote contro l.
Your TV stays tuned to channel 3. The Commander 5000
does all th e tuning! Covers low. mid , high and supe r band
channels. Order today! 447ZA008.
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THE ETCO COMMANDER
5000 37·CHANNEL WIRE
LESS REMOTE CONTROL
CABLE TV CONVERTER !

DilLY

6995TRYONEON
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GUARANTEE
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The ETCO MIc ro 1000 lakes me m idba nd and super-band channels
your TV, VCR or projector can't rece ive and converts them to
standard UH F c han nels any set can tune in. Ea sy inslallation no
moving parts - FCC & UL approved. Channel conversion char t and
ceterueo mstrucnona included . 447VB114.

I

INCREDIBLE ETCO COPYGUARD STABILIZER
AND VIDEO IMAGE ENHANCER SELLS AT

A PRICE BELOW WHAT YOU WOULD PAY FOR
EITHER UNIT IF PURCHASED SEPARATEL YI
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30 CHANNEL CABLE TV CONVERTER

GET THE MOST ou t of your cable TV system! Easy
hookup - complete ly safe - and you get up to 30
channels! Converted channels ap pear on the UHF
portion of your se t: channels 2 to 13 can also be
seen on the VHF portion of the tuner. Easy to ins
tall - with instructions. 447AE047.
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CHAIRSIDE REMOTE
CONTROL
30 CHANNEL
CABLE
CON VERTER

AT nco $79.95 EA.l5
$74 .95 EA.l10

YOUA SET STAY S TUNED TO CHANNEL 3 - No need to
ju mp up to change channels! Converter and contro l unit
are connec ted by a long flex ible cable to permit chair or
beos.oe tuni ng . Aemole channel selection . ON /OFF and
l ine lumng Complete ..... ith all instruct ions. 447VA275.
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An ETCO exclusive! Combines both instruments in one . II
.....orks like a charm ! Try one on our 30 day money back
guarantee ! DEALEAS WANTED 447ZA021.

NOTE : Con ver ters en th i s p" ge wo rk
onl~ i f you PI....e cable TV . Number o f
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cable ec neerte rs ma~ be subjecl to
rules by your local eeble company .
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A home-brewed power supply like this one often can be
purchased at a hamfes f for less than the individual parts
could cost used.' Even if it doesn 't work, you could use the
good parts and cabinet and build your o wn. Refer to ama
teur publications like th is magazine for construc tion proi
ecrs on powersupplies and many other useful items that are
relatively easy to build.

you as a Novice.
5) If you can afford a rig

wi th e as i ly-ex pa nd able
band coverage, get it. It will
pay for itself in a couple of
yea rs when you upgrade, o r
when the new bands be
come avai lable to ama
teurs . It is also an easy way
to add WWV reception if
the rig doesn 't already have
it. However, expandab le
band coverage is not a must
for the Novice.

6) Full break-in o r semi
break-in : The choice is a
matter of persona l prefer
ence. Full break-in normal
ly is ava ilab le only on the
newer transi storized, digi
ta lized rig s. Personall y ,
I f ind full break-in annoy
ing, but you should l isten to
a sample of it to decide for
yourself . Semi-break-in is
qui te sufficient for the
Novice.

7) VOX is nice when you
upgrade, but is not a neces
sity for the Novice.

8) An outboard vfo on a
transceiver is nice. but not a
necessity for Novice use.
RIT wi ll se rve you as well .
However, if RIT isn't avail
able on your rig you m ight
consider an outboard vfo as
a second choice if the price
is right.
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9) D igita l readouts are
pretty but def in itel y not a
necessity for Novice use.
Digi tal readouts cost more
and give more trouble than
an analog display. If you
want pretty lights. get a
good frequency counter. It
will be of much more use to
you now and later on.

10,11 ) The Q RM on 40
and 80 meters can get aw
fu l ly hairy in the Novice
b an d s. A good audio
filter can be a QSO saver
and a nerve saver. too. The
tighter the fi lter, the better.
500 Hz or t ighter is good
(almos t a necessity) since
you probabl y need all the
help you can get copying
CW on the air. Don' t worry
if the rig you pick out
doesn 't have a tight CW
filter, though. You can build
a good add-on active or
passi ve f ilter f rom any of
severa l projects covered in
the ham magazines and
other publi cat ions.

12) A notc h f ilter is not a
necessity, though it can be
especially helpful on 40 me
te rs where there are a lot of
shortwave carriers .

13) If your choice of rig
has a noi se bl anker. fine.
But the cost of an add-on
noise bla nker could prove

prohibitive to your budget.
You don't really have to
have one .

14) I recommend RIT if
you get a transceiver. There
are artic les show ing how to
add RIT to many rigs . If the
one you want doesn't hap
pen to have RIT, check the
annual indexes of the ham
magaz ines (December is
sues) and other publica
t ions to see if there is an RIT
modifi cat ion f or t he ri g
you're cons ideri ng.

15) If your choice of rig
has a crysta l calibrator. so
much the better . You
should have one. But if it
doesn't, you can probably
add one. Refer to the many
amateur publ icati ons for
details.

16) You must have the
proper power supply for
your rig. When buying a
used rig, deduct from the
going price if the power
supply isn't inc luded. You
have to get one from some
where, and they tend to
cost more and are harder to
come by when pu rchased
individually. This is especi
ally t rue of supplies for
tube-type rigs. A 12-to-13
volt de supply isn 't as criti
calor as hard to f ind .
though mu st st i l l meet man
ufacturer 's specifica t ions
for the supp ly for your rig.

17) You can buy a good
speaker for a dollar and put
it in some kind of enclosure
if you have to . But deduct
f rom the asking price if the
receiver you want doesn't
have a built-in speaker or a
matching speaker cabinet.

18) U ser-installed mod
i f i ca t ions c an be nice,
but i f they are poorly or irn
properly installed they may
do more harm than good .
Check workmanship care
fu lly and see that it is
marked in the schematic or
manual with the unit.

19) You need the manu
als and schemat ics . If they
don't come w ith the rig,
knock $3 to $5 off the price.
You're go ing to have to
o rder t hem and pay for
them elsewhere.

20) If the rig looks bad.
it's probably been taken
poor ca re of. Beware. Also.
you should learn to recog
nize the d ifference between
fair wear on o lder equip
ment and downright mis
treatment and abuse . Don't
knock too much off the
price for fai r wear, bu t
watch out for excessive
wea r or abuse.

21) Certa inly don 't get a
rig that's too b ig and heavy
for your flimsy operating
table! However, if you have
the room, some of those old.
large rigs have a lot of good
spark left in them, and
they' re cheaper. too !

22) Put your ear to the
ground and listen . Reputa
tions may or may not be fair.
Often there is a simple
modification that can cure
the reputed problem with a
certain rig . Ask around and
see what you can f ind out.
W rite the manufacturer. He
may be able to tell you what
needs to be done to correct
the problem .

What About Home-Brewed
Equipment!

By now you should be
well along in deciding what
you want in a rig. However,
there are st i ll more things to
consider before buying. Be
sides commerc ia l ly-manu
factured gear. you may
come across home-brewed
equ ipment for sale at ham
fests . You should be especi
al ly caut io us of hom e
brewed transmi tt ers and re
ceivers. You have no way of
knowing the spectra l purity
of the transmitters o r the
sensit iv it y of the receivers.
Often they don't even have
a schematic so that you
cou ld t rou b leshoot any
probl em s. W ork man sh ip
may be shoddy, though you
can find beautifully-bu ilt
home-brews on occasion.

It's a d ifferent story w ith
home-brewed equipment
such as antenna tuners,
power supplies, and other
simple-to-build items. Many
times you can f ind a home
brewed antenna tuner for



BASSETI HELIUM
TRAP ANTENNAS

Commercial, Amateur,
and Government Services

control and convenience
temperature control
sow iron maintains any tempera ture
between 400·750 °F with ± 2%
accuracy to solder del icate com
ponents without damage. Allen key for
temperature adjustmen t included.
Heats in 45 seconds, indicated by ther
mos tatically controlled lamp.
Prod uc tion 50 - No. 7200

-,
'"'

These fllters protect any sensmve elett/omc
equipment from power nne transient dilmage
and radio freq uency interfe....nce, Both
models offer common mode and different ial
mode surge suppression for power line
"spikes". Af interference is suppressed using
both induct ive and capacit ive components,
Ideal for computers , test equipment or TV.

Mooel

'"'

l f2 a duplex nutlet . llOV. 8 amps max S39,9:1

ue three separalely Meted duplex OlItlelS.
120 V. 101al fused tapatny 15 amps,
pceer Swnch and Indicator lamp 15995

Add 52.50 stllpplng and handling per ordel'

Power Line
Filters

seno CheC k Wt11'l Of~ and ptO'ildr SlrHt ~1l!$S
far UPS shlprMfll 01110 I'f'SIde<1Is~ saleS Ta.
Chatoe C-itO buyetS may call l oll fr..

1-800·543·5613

~
- -mm In OhIO. or for< ~ I' , ,information U1U'

1·513-866·2421

R. L. DRAKE COMPANY
540RIChard Street M,amlsbur9. nno 45342
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cordless convenience
High capac ity nickel cadmium battery
power lets you take tow-vottaqe solder
ing anywhere ! Complete recharge in
3-4 '12 hours. Partial recha rge in less
time. Isolated lip design with a wide
range of "snap-In" tips ava ilable ,
Quick Charge - No. 7700

Available at most electronic
parts distributors.

WAHL CLIPPER CORPORATION
ORIGINATORS Of' PRACTICAL COl'IOlESS SOlOERING
Sterling. Illinois 6 1061 • 18 151 625-6525 ,; 103
··Man"fa<:/u r.n~ t"zf;f'lknce SIfI('f' 1919··

...

Flesher Corporation
P.O. Box 976 Iopekc. KS 6660 1 913·234 . 0 198
Dh trtbuton In Canada and Australia

High effieiency mult,band broad
side dipoles l1lal use only one (Xla)(

line. Sealed helium hlled traps.
ceramic frequency control capac
itor. with heavy duty solid copper
Inductors. Engineered lor up 10
2KW-PEP-SSB. Over 30 d,Herenl
amateur systems includmQ the new
VAC-30/4Qf75 for " of! the shelf '
delivery. Commerci al systems
designed to specifications,

Write or phone for free brochure
and price information on all trap
systems, mobiles. and accssscces.

-" REX BASSETT
ELECTRONICS, INC.
1633 NE 14th Ave ., BIOg. 11
Ft. Lauderdale. A a. 33305

Tel . 305/561.1400

$169.95 buys a terminal unit kit with the fea tures you need most
for enjoyable RTTY. Our 3-stage active input filters, built -in AFSK
and 60 rnA loop supply make the TU-170 a great buy regardless
of the rig or printer you prefer.
SOund inte resting? Call o r write for details about our full line of
RTTY equipment backed by a comple te factory support
program.

Compare the
~-----,

Interested in RTTY?

...See LiSI 01 ArN e" lsers on page 130 73 MagaZine • March. 1982 95



When sea rching for goodies such as coils, rotler inductors,
and capacitors for your anten na tuner and o ther projects,
don't pass up goodies like these because they are hidden if}
side something else. You very often wiJl find the best
barga ins b y rummaging aro und in and under what looks l ike
;unk! Be c urious when shopping at a ham fest! The large
capacitor in this photo is over 14 inches long!

sa le fo r less than the indi
vidua l parts and cabinet are
worth. You ma y find a
home-brewed power supply
fo r less than the transform
e r and ca pac itors in it are
worth! These can be ex
ce lle nt buys, even if on ly
fo r pa rts. But o the r items
suc h as frequen cy counte rs,
e lect ronic kevers. a nd othe r
com p lica ted equ ipme nt
can be a real headache if
ho me-brewed .

(W hile on the topic of
electronic kevers. I who le
heartedly di s c ourage
Novices from using e lec
troni c keyers . A good
mil itary surplus stra ight key
can be pu rchased for as lit
t le as $3. That's ha rd to beat
on a tight budget. Electron ic
keve rs are di ff icu lt to
operate prope rly a nd sou nd
absol ute ly hor rid when
poorly operated The money
spent on one can be much
better spe nt on a dummy
load, c oa xial swi tc hes ,
a nte nna and tuner parts,
e tc .I

Another item found at
hamfests is ve a ide 23~

cha nne l (or 4~channel) CB
mobile rig. For $10 to $60
you ca n get a n AM or 55B
CB for conve rsion to 10 me
ters. Tha t's a cheap way to
get on the air if you don 't
mind being li mi ted to a sin
gle band . If you 're not
a fra id to try a CB-to-1().
meter conve rsion, then you
m ight even cons ider trying
to home-brew your own CW
transmitter. Especiall y if
you are willing to try QRP
work , your c ha nc es of
home-brewing a good CW
transm itter are good. If you
ca n get he lp from another
ham who is an expe rie nced
bui lder, you wi ll fi nd that
he lp ve ry va lua ble with
such a pro ject. And a home
brewed d irect-conversion
receiver isn't so bad either.
So keep these options in
mind it your budge t is
limited .

Anything you ca n home
brew fo r your stat ion helps
take the stra in o ff you r fi
na nces, and it gets you off
96 73 Magazine · March ,1982

o n the right foot . Pa rt of
what be ing a ham is all
a bout is be ing as se lf-suffi
cient as possible and not
be ing afra id to try things
yourself. Most everyone
ca n build an antenna tuner,
an swr meter or wattmeter,
and other sm all items
whi ch can run into a lo t of
money if purchased com
me rcia l ly. I en co urage
Novices to home-brew as
much of their station as their
time , tools , workspa ce ,
cou rage, and ta lent will
allow. If you've never tr ied
it, you're m issing part of the
to ta l experience.

I Think I'm Ready
to Buy No w...

Don 't forget that you
have an option not to buy
but to swap. You may be
ab le to work out a good
dea l by swa pping you r old
guitar fo r so me thing you
want. Or you could swap it
for some thing you don' t
es pec ia lly want which is
worth more than you r gui
tar a nd probably eas ie r to
sell . Then you co uld e ither
swa p that for something
you do want, o r you co uld
se ll it a nd use the money to
get what you wa nt.

When swapp ing or buv
tng. a good rule to follow
is: Don 'r pay rhe asking
price. Even if the asking
price is a fair price (ac
cord ing to your ca re ful re
sea rch a nd pre-planning),
offer less! If your o ffe r is
accepted , fine. If not, you
can probably agree on a
pri ce that's acceptable to
both of you . But if you
don't offer less, you'l l never
know if you could have got
ten it for less

Two doll ars saved he re
a nd three do llars saved
there will buy that five dol
la r item later. If you ca n't
agree o n a price tha t's ac
ceptable to vou. walk away .
You may get ca lled back,
o n you r term s, b efore
you've taken two steps! In
a ny event , decide what
you r top dollar will be and
don 't pay more tha n that

for it. even if it hurts . There
a re other fi sh in the sea . If
you look on the next row of
tables, you may find just
what you want fo r less than
you expected to pay.

Of co urse , there are ex
ce ptions to this rule. O nce
you've gained some experi
ence , you ca n spot a real
steal whe n yo u see it. In
such cases, it's often better
to pay the price. If you wait
unti l later, the guy behind
you will have already paid
the price and gotten the
bargain . So if you ' re sure it's
a steal. buy it whether you
need it o r not You ca n put
it on your table and sell it
for neare r the usual asking
pri ce a nd make a littl e
mone y o n it, g iving you just
that much more cash on
hand to get what you reall y
need . With a litt le experi 
ence, you ca n become a
rea l horse trader and still
turn an honest dollar . A real
stea l at $3 can be bought
and reso ld at a n honest fa ir
ma rket price of $10, and
you'll undersell the crook
a t the o the r table trying to
get S20 fo r the same thing!

Ready to Go . . . Did I
Forge t Any thing!

If you ca n remember the
guid elines I' ve covered
here, you will feel much
more confide nt about your
ability to judge used gear

and its rea l worth. You'll
not or.iv be a ble to spo t a
good buy. like an old-timer.
you'll be abl e to spo t the
ri p-off s and junk, too. You'll
know the right things to
look for and to ask about
before laying o ut you r hard
earned mo ne y.

Plan ahead and know
what you want and how
m uch you' ll pa y for it .
And when you find what
you' re look ing for, stick to
your top dolla r and don't
pay a penny more! Never
go off half-cocked. If you
have planned a nd prepared
well , the t ime you've pu t in
before the ha mfest will
save you money and an
guish when trying to dec ide
what to do. Don' t buy the
first thing you see un less
you know it is a real ba r
gain . Take your re fe re nce
along for do ubl e-checki ng
when you r memory be
comes foggy.

Check out the condition
of transmitter s and suc h
ca re fully. O utwa rd a ppear
ance is a hint, but test
ing is the only wa y to
spot problems. If possible,
have a n experienced friend
hel p you . Just having some
one assisti ng in spott ing
what you' re a fte r can be
more hel p than you reali ze .
If you r friend knows about
used eq uipment. he can
help adv ise you o n its con-



lARSEN GETS LEFTOUT
IN THE COLD.

•

IN USA; Larsen EIecIronlcl, Inc.
PO Box1799 11611 Nf. 5Dtfl AI'9OU9 \oblc:otMlII; WA 98668 f't1cne 206-573-2722

IN CANADA Gonad;';'" WI'Jefl fJectronics. LId.
283 f. 11tflAI'W'IUQ lJnIt 101 \oblc:otMlII; Be. V5T 2C4 f't1cne 604-872.a517

write for~ helpftJ AmatfIlJr Coloiog ond the nome of the cJeoI8£ neoElll' )'OU.

KUWocl- IIa .'<OgII__~"""' lroclemcnaI~ BectrOi OCL ec, USA oncl Co~,l~ Eleclronicl. lid... ceoeeo

~Larsen Antennas

Larsen's exclusive KOIrod plating ossures
that maximum powsr goes into communi
cation -not heat, So you can tolk further.
It 's a finish that won't buckle under. even to
icy exposure.

And the precision tapered stainless steel
whip p rovides flexibility and minimizes
rodia tiun pattern distor tion to give you a
clear consistent signal all the way

That consistent performance goes for
our product integrity too. With a no non
sense warranty that won't leave you in the
cold

So whether }'O<ire tracking the bock
country or talking across town. you'll hear
Larsensperformance loud and clear. Ask
your favorite Amateur deo/er to demon
strate how you con hear the difference
with Larsen Antennas

The Canadian Arctic presents soma of
the world 's most difficuff communications
conditions. And when you're keeping frock
o f expensive equipment recording crucial
information. you cant offord to lose it in a
snow drif t. The need for a reliable antenna

is a cold hard fact. It's a long way bock to
the shop for a rep lac ement whip or coil,

That's why Larsen 1Mseries KQlrod anten
nas are used to keep froc k o f scientific
monfforing equipment on the polor ice.
Because when communication hangs by a
slender metal rod you hove to be sure it
won't foil you.

That applies whether youre c0m
municating in the Arctic or in a downtown
traffic jam. "tokes a reliable top perfor
mance antenna to do thejob right.

And larsen Antennas do time after time.

73 Magazine - March,l982 97



The old and the new together: an lcom JC-7JG transceiver sits atop an "odd couple." Left is
a Hallicrafters H T-J7 transmitter, vintage 1960, which listed for $450 new. A t the right is a
Hammarlund HQ-1 45-X receiver, vintage 1961, which listed for $285 new. Combined, they
weigh 122 pounds! By comparison, the JC-7JO will do everything the older pair will do, and
comes in a package less than 4 x 10 x 11 inches .1 The 1981 vintage Icom lists for $829. The
older pair can be purchased now for about half their original price.

dition . He may be more
experienced at spotting

little things that you may
overlook.

Even without the help of
a friend, if you have pre-

pared well you won 't be to
tally at the mercy of the
other guy's honesty or dis
honesty, If you talk and
look as if you know what
you 're doing, there's less
chance the seller will try to
take you for a ride at your
expense. The only thing bet
ter t ha n the knowledge you
should now have is real ex
perience. But that, too. wi ll
come in time.

I haven' t forgotten my
fi rst attempt at purchasing
a receiver and transmitter.
If you follow these guide
lines and suggestions, you
can avoid the mistakes I
made. I learned the hard
way, but you don't have to.
So go get 'em, tiger. And
good luck !.

Acknowledgement

My thanks to N4BGU and
KA4YBJ for their assistance in
assembling equipment f or
photos. Also a special thank you
to KZ4J lor his photo of " The old
and the new together."

PRICES START AT $203.35
SEND FOR FREE BROCHURE

"ELEGANT"
DESIGNED FOR THE PARTICULAR HAM.

CLUTTERFREE CONSOLES

ICLUTTi D IlEE MODULAR CONSOLES p.a.lOx ilM TAcONA, WA. IPOI 120ej 751 111 '
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OurnewRTTY
headquarters

We've grown to meet the needs of Amateur
and Commercial communica
tions around the world.

COME SEE
THE ATR·6800. . .
Now available with TELEX/
Radio inte rface. data encryption
(DES a lgorith m or Microlog's
"CRYPTOLEX"). t ime diversity,
full duplex. ARQ code operation.
expa nded memory (l2K CMOS
RAM or 128K " BUBBLE") lor
your com mercial com m unica 
tions applications. plus automatic
com puter training program
modules for Morse code.
Triads etc .

THE ACT·!. ..
The Amateur's answer (or a n
economica l full feature CWI
RTTY / SSlV syste m . Just listen
for someone on the air corn
plimenting his new RTTY station;
it'll probably be another ACT·1
user! It's easy to hook up, easy
to operate a nd ea sy on the
pocketbook.

...S~. l ist 01 Ad.err,sers on P'/1' 130

Get a live "ON·THE·AIR" demo of your favorite
MICROLOG systems at our new engineering and
manufacturing facility in Gaithersburg, Maryland,
conveniently located near the Montgomery
County Airpark. You can operate the N3JL sta
tion on HF. VHF or just tune around the bands.
The new address for our manufacturing and demo
station is 18713 Mooney Dr. (like the airplane),
Gaithersburg, Maryland 20879.

For technical assistance call (301) 258-8400.

(301) 948·5307 is still the number for our execu
tive and accounting offices. TELEX: 908778.

MICROLOG
INNOVA TORS IN DIGITAL COMMUNICATION
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BUZZARDS BAY ELE CTR ONICS
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r un s 1- L1-{ 'TR O:'\ ICS IS pleased to int roduce o ur tw o
tcwly affiliate d stores. AR LINGTO N RADI O is a new st o re
.c rvmg IIll' greate r BOSTO~ are a. Thei r speciali ty is a new
.ystcm o f CON S]( ;N L: D sales wit h an automatic mark-dow n
every t hirty days. BUZZAR DS BAY EU TTRO:,\ICS is an
-st ablished elec tronic supplie r serving CA l' 1-. COD and the
I' ROV lD LNC E are a. T UFT S E LECTRONIC S w ill be cs tab
fishing a flo w mOH' af filiat e stores to ma ke yo ur shopping
more co uvcme ru. Fo r detai ls o n how to become an affiliat e
store contact o ur mai n office in HUDSON, Nil .

--------------------------- ------------

-.- - - - - - - - - - - - --- - - - - - - - - - - - - - - - - ------ -

(US M ODE L 1 5 -16 0M T RSI
Drake L·7
2~W l inea, Ampl if ""
TOm -lOO m coverage, nw PE P, I kW CW,
RTTY , SSTV op..."on _ all mode• . lu ll
"led input. conbnuou. <luI y cycle. Accurate
hu ih ,in rf ",a" me... , wi.h fo.w..d/,.""".
, ••din g'. i••", itch ",Ieet.~ By 'pa" ,w" ch ·
ong for 'J<. 'ght lhm ugh, 10 '" powe, upe,a
t ion ""thout having to tu rn oH amplif ,."
Bd" dp. " tuned input cifcult rv 10' low d is

~~~~~~~~~~~~~~~~~~~~I~~~~~~~~:~~~~~~==~;j to r t lo n ."d 50 O hm input im ped. " ce ,
Oper.,., hom 120 .1240 V.c. 50/60 HI
p"mary line voltage
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T hes.e Blind Pass Ba nd Re ject Clr·
cu lt duple~ e" Inc lude the us.e 0 1 an
exclullve cl rcu lt developed for
WA COM. which pro vides super io r
s uppression o f spu rious sideband
nols.e bet ween and ad]lIcen t to the
du plex f req uencie s. When u se d w ith
a h igh Q IIlter, t he B and Pass Band
Re].ct C IrcuIt p ro vld e l frequ.ncy
res po nse curves w ith bandpnl ca vl·
t y Cha rac t e ris t ics at the freq uen cy
t o be passed and band.rej.ct cav ity
c ha rac t e rll !lc s a t t he frequen cy to
be at ten uated .
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BANDPASS-REJECT DUPLEXER
DPLA·144 FOR 144·174 MHz
AIIO aullabl. lor
54 ,220.450 MHz.
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ROBOT
Modt l8oo ASC Il / Baudol/CW terminal. $895,00

-

. -~
MACROTRONICS

TermiN Il Tl Comm terminal tor HiS·SO .. $499.00
TermiN Il T3 Comm. term.. Model·] TRS-SO 499.00
TA·65O Ham interface for Apple II 499.00

ASCII fHTY

IRL
FSK·l000 RTTY demodulator 1498.00

FSK·I 020 AFSII !\eyel 41.00
FSK·IOOO w/ FSK· IOZO mstalled S45,00
FSK·500 Ba!>ic Rm demodulator 249.00

FSK·510 loop supply (plug·ml 29.00
FSK·5oo w/ FSK·510 mstalled 278.00

AU
..B...·RO BaSIC CW/ASCll/Baudot reader .•••. $299.95
MBA·Re DeluJe reader /code converter •.•.• .. . 399.95

B&W TV MONITORS
HECTIIOHOIIII[ [SIlll -914 '1' $169.00
NIC J8-1201 M(A) 12" (green screen 199.95
IICATC·lllO '1' 215.00
RCA TC-1209 10" 305.00
RCA TC-1217 lr SOO.OO
PANASON IC TR-930 '1' (pictured) 185.00
SANYO'1' 199.00
SANYO IT 229.00
SANYO IS" 279.00

ROBOT
Moot! 400 SSTV scan converter $195.00
RF-I Rf 'tIdeo modulator board 29 00

B&W TV CAMERA
RCA TC·1OOO $290,00

MFJ
IIIIFJ·494 CW/Baudot/ASCIi super keyboard . $279.95
MFH!Hi Super keyboafd II 339.95

MFJ-53 AFSII plug·m module 39.95
MFJ-54 loop keymg p1ug·ln module 29.95
IIIIFJ-61 Oock modu le for MFJ·496 29.95

MICROLOG
ATR·6800 CW/ RmISSTV lelmmal $2370.00
ATR·6800 w/ '1' monitor 2495.00
80 column dot maim pnnter . 695.00
Pnnter bougllt w/ Microiog mafOf unit 650.00
AKB·1 Oeluxe programmable keyboard "9.00
AVII ·2 CW/Rffi/ASCll /AFSK demodulator 599.00
AKB /AVR $pilI sceen system w/ mod. . .. . 1099.00

KANTRONtCS
Field Day II CW/ RTTYreader $"9.95
lIII ini-Rt..Ider CW/ Rm reader 28995
lIII icro-Rm CWto RTTYserd/rec. converter 299.95

VISA'
=..J

,
HAL
OS-311lO ASI ASCII/Baudot/ Morse terminal $2195.00
OS·3100 w/IllS-03100 Messa ge store option 2790.00
CWR·68SA Ielereaoer 995.00
CT·2100 Communicabons recewe terminal 845.00

KB·2100 Keyboird 175.00
MSG-2UXI Messa ge storage ROM•.•.•••.•.•. 25.00
.M -2100 Rack mounneg kit ••••••.•.• .•.••• . 25.00

OS-20SO KSI ASCII/ Baudot/IX morse terminal 649.00
11I.·2000 Morse receive option .• .... .. .. .. . 159.00

OS- lOSO ,,/ 11 . ·2000 Morse receoe option . . . . . 808,00
ST·6OOO Dtmodulator/keytl " l ose. 11,111I111: •.. .. 699 .00
ST-SOOO DemodulalOf / kerer ... .. .. .. •. . .•••••249.00

DRAKE
ThetJ 7000E CommUnicalion termmar .... $I09S.00
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Co nl lnuoualy n r l '
able main lrequency.
(250 to 2500 Hz)

ModeIOF·1A
ForSSB & CW
$73.00

FMADAPTER
NOW AVAILABLE

CONVERTS EXISTING HF
TRA NSCEIVERS TO

lO-M F M
K il $39 95

Preassemb led $49.95

VAESU, FT227RA. FT227RB,
FT 20 7R. CPU2500R

AZDEN PCS2000, PCS2880,
ICOM IC255A

Conl lnuo ualy nrl·
able main aelectlvlly
(to an Incredlbla 20
Hz!)

. SCANNERS:

IC2AT
KENWOOD TR7400 A. TR7600, IC22S

& TR7625
TEMP01S·1. S·1A , S·2. S·5~

KDK 20 15, KDK 2016A,
VA ESU FT227R

M IDLAN D 13-510, 13-513
CLEGG F M·28

KIT PRICE $39.95
(TEMPO &iC2AT

PREASSEMBlED ONl V ~

SPECI AL PREASSEMBLED: REG ,
I l N 4

INCLUDE $1.50 FOR
POSTAGE AND HA NDLI NG PER ITEM

AED ELECTRONICS
Tel: 514 ·737·7293

P.O, Box 730, Snowdon Stat ion
Mon trea l o oecec H3X 3X8 Ca nada

UPDATE YOUR 2M RIG

Bu ill -in 115 VAC supp ly, 6 V, . 5, 2 'I, _TWO-lone 9,e~ slylrng,
Even lat est ' illS incl ude on ly a fraClion oJ l he OF-1A

seleclivily , Yet rl hooks up In minutes to ANY rill--Yaesu,
Kenwood . Drake, Swan, Al ias, Tempo, Heal,." Collin s, Ten
Tec , elc. Just plull il rnto your phone jack and connec! spkr ,
or p"'ones to tM output. Jo in 1M lhousands of owners w"'o
now hea r stations they couldn·t copy wi l f'l out a OF·lA' It
rea lly works '

Probably l he most popular "professional" conlest keye,
In use, yet most owners are casua l CW operators 0' nov
ices_ Al ter a few minutes. YOU' ll see how memory 'evolu
l ionizes your CW ope,alion! Just sla'l sending and re<:ord
your CO, name, OTH , etc. in seconds, 1024 bits stores
about 100 cf'laracte's (letters, numbe rs). Playback al any
speed. DOl/dash memories, l ri9llered c lock, repea l , corn 
bine, 5 to 50 + WPM, bu lll·ln monitor and 115 VAC supply_
Works wll h any paddla. Si t back and relax wh ile your MK-1
calls CO and hand les stancarc a XC f'lanll eS'

Opl ional memory expander (ME· I) ex pands any MK·1 to
400 cneractere. M E·1 lactory Insta lled $35. Owner in·
stalled . on ly $25_Add more memory now or laler!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell on ly l ac to ry cnect. No ceaie r m arkup in au' prica,
Order with check, M,O" VISA, MC. Wa pay sh ipping In 48
slales_ Add 4% l ax In Fla. Add $310 Canada, HI., Ak . Add
$18 each elsewf'lere_(Sf'li pped a ir.)

Audllary Notch reo F our m ain Illl ar
jeeta 80 to 1U lllO Hzl modn lor any QRM
Cov..... aillnaia ollie, I ituation.
<>Dlchea ca n't touch.

-

..." ~~--

" • • ~-~

- ... ~,..
- ", ' - " .. -

"",' l ,-.. .-..
-- , , ,- ..

-.. ~'. t " "
iI' _..

•
..

Modal MK·1 Kayar $104.50

THE AUTEK "QRM ELIMINATOR"

WORLDS RECORD KEYER. OVER 4000 DX QSO'S IN 2 DAYSl

diNteN ?2eJeaeclt
60 X 302S

ODESSA, FLORIOA 33556 e {B13) 920·Ut9

115 VAC aupply built·
In. Fil ter by·paned
wt1en 011.

AUTEK p ionee'ed Ihe ACTIVE AUDIO FILTER back in
1972. Today . we' re Slill the enllinee,ln ll leader.Our new OF
l A is the latest e,amp le, l1's INFINITELY VARIABLE. You
vary selecll vil y 100:1 and frequency over the enl ire usab le
audi o range. n,;s lets you rejecl whistles with dual notches
Ito 70 dB~, or relect SSB hiss and splat te, with a fu lly ad
jus lab le lowpass piuS aux notch. Imagine what the NAR
ROWEST CW FILTER MACE will due to ORM! HP 'ejeCl S
low t,equenc ies. Ski,t s exceed 80 dB 1 wall speake r amp

WITH THE

.PiA..
MODEL KT-1

KEVER TRAINER

DERRICK ELECTRONICS

714 West Kenosha

Broken Arrow, OK 74012

TOLL FREE (800) 331-3688

IMPROVE YOUR
MORSE SKILLS

Assembled,
Tested ,
Burned In,
Programmed
(Inc . $3. postage)

call or visit:

FEATURES INCLUDE:
• PRECISE SPEED CONTROL
• 24,000 CHARACTER PSEUDO-RANDOM LOOP WITH

10 STARTING POINTS AND FREE ANSWER BOOK
• EXCLUSIVE AUTOMATIC SPEED INCREASE
• RANDOM PRACTICE MODE
• OPERATES FROM 12 VDC

.....-----------,

Brings you the
Breakthro :Ug:h:!==::=~~~~~~~::::~J::::::::::::;::;;::::;:::::::::::==~

$99 ..22.

. 4 Ind ividual CW-IOs (l K PROM)
• VOX-COR, COR tr iggers
• Adj. 0-15 min. 10 cycle time,
• Ad j. 0 -1 5 min. Time QuI t ime,
• Adj_0-30 sec. hang lime'
• Ad j. 20db loca l mic amp
• True repealer beacon. Of manual modes
a 250 vo lt sw itchinOcapabili ty
• Complete !la inlin te rlace con tro ls
• Complete tecnmcet manual
e PCB size 5 '/,' ~ 5'1."
e 22 pin edllecard Interface

PORTA-PEATER'·
INSTANT REPEATER

Com mand and conlfol modu le rna.". an instant , e
peate' from a ny 2 rad>o' "",m ab s olute ly no mod il,
eaH""> 10 the rad ,O' Inle r1a c e. Y Oa the ., . tamal s pea ke,
and mlC lac kS Parlee l fo. a persona l. emergen cy. 0 '
h. ed ",pealer. W"le 0' c a ll tor deta ,led (lata manual. We
accep l VISA anC! M IC. ReQuest ca talOll

w-s ENGINEERING
P.O. BOX 58

PINE HILL. N.J. 08021
24 HR. PHONE: 201·852-0269
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CORRECTIONS

SOCIAL EVENTS
from page 61

22nd annual ARRl -approved La
fayette Amateur Radio Hamtest
on Saturday and Sunday, March
13·1 4, 1982, at the Evangeline
Downs Racetrack Club House
facility, located directly off
Highway 167, live miles north of
lafayette LA.

WINCHESTER IN
MAR14

The Randolph Amateur Radio
Association will hold its 3rd an
nual ham fest on Sunday, March
14, 1982, from 8:00 am 105:00 pm
at the National Guard Armory,
Winchester IN. Tickets are $2.00
in advance and $3.00 at the
door. Table space is $2.50 and
table space with table is $5.00.
Setup times are 6:00 pm to 8:00
pm on Saturday and 6:00 am to
8:00 am on Sunday. For reserve
trona or additional information,
contact RARA, PO Box 203, wrn
chester IN, or phone W9VJX at
(317)-584-9361 .

MARSHALL MI
MAR 2Q

The Southern Michigan ARS
and the Calhoun County Re
peater Assoc iat ion will hold the
ztst annual Michigan Cross-

r

Reader s wh o bu i ld the
VE3CYC ATV project beginning
on page 20 of this issue should
include the following changes
to make the co nverter mor e
stable and less sensitive to
antenna and leedline changes:

1) Install the MRF901 tran
sistors from the fo il side of the
board.

2) Referring to Fig. 8 in the ar
ticle, add a 68-0hm resist o r
directly across the 44G-MHz in
put cable on the circuit board.
Solder one end of the resistor to
the st rip line near the center con
ductor of the coax. The other
end o f the resistor should be
soldered directly to the c ircuit
board ground foi l.

Jeff DeTray WB8BTH
73 Magazine Stall
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roads Hamlest on Sat urd ay,
March 20, 1982, at the Marshall
High School, Marshall Ml. Doors
will open at 7:00 am for ex
hibitors and 8:00 am lor buy
ers and lookers. Free parking,
carry-in help, and lull food ser
vice will be available at the
school. Table space is $.50 per
foot and will be reserved until
9:00 am. Talk-in on .07/.67 and
.52. For more information, write
SMARS, PO Box 934, Batt le
Creek Ml 49016, or call Earl
Goodrich at (616)-781·3554.

GRA YSLAKE IL
MAR 20

The Civi l Air Patrol will hold
its second annual spring ham
lest on Saturday, March 20,
1982, at Lake County Fai r
grounds, US 45 and 120, Grays
lake IL. Donations are $2.00 and
tables are $3.00. For more inter
mation and reservations, send
an SASE to Captain Ed Rehm
W9NXR, 637 Emerald Street ,
Mundelein IL 60060.

FORT WALTON BEACH FL
MAR 20·21

The Pla ygro und A ma teu r
Radio Club will hold its 12th an
nual s weetest on Satu rd ay,

r he scnemaucs in " TVRO Sig
na t Sou rce" (page 46, January,
1982), are missing a resistor be
tween the + 12·V terminal and
the collector of the oscillator
transistor. This part should be
added to Figs. 1 and 2.

Tim Daniel N8RK
73 MagaZine Stall

Paul Grupp KA 1LR's review of
the AEA MBA Code Reader in
the January, 1982, issue of 73
mentioned that a cu re is avail
able to reduce noise emitted by
the unit' s microprocessor. AEA
informs us that this cure is very
simple: Just put a bypass ca.
pacitcr at the cower-nne input.

Tim Daniel N8RK
73 Magazine Staff

March 20, 1982, from 8:00 am to
4:00 pm and Sunday, March 21 ,
1982, lrom 8:00 am to 3:00 pm at
t he Oka loosa Coun ty Fair.
grounds, Fort Wal ton Beach FL.

IRVINGTON NJ
MAR 21

The rrvmc tcn RAC Hamfest
will be held on Sunday, March
21, 1982, f rom 9:00 am to 4:00 pm
at the PAL. Building , 285 Union
Avenue, Irv ington NJ. Take the
Garden State Parkway to exit
143 north 143B south. Aomts
slcn is $1 .00 and tables are
$3.00. RefreShments will be
available. Talk-In on .34/.94 and
.52. For additional information ,
ca ll Ed WA2MYZ at (201r687.
3240 or write IRAC, PA L. Build
ing, 285 Union Avenue, Irvington
NJ 07111.

JEFFERSON WI
MAR 21

Th e Tr i-County Amat eur
Radio Club will note its annual
hamfest on March 21, 1982, from
8:00 am to 3:00 pm at the Jetter.
SOn County Fairgrounds, Jetter
so n WI. Tickets are $2.50 in ao
vance and $3.00 at the door. Ta·
ores are $2.50 in advance and
available at the door fo r $3.50.
Parking is free and there will be
plenty of food, beer, and prizes.
The grand prize will be awarded
at 2:30 pm. Talk-in on 146.52 and
146.22/.82. For more mtorma
ticn , advance ti ckets, and ta
bles, send an SASE to Horace
Hilker K9LJM, PO Box 204, 261
E. High Street , Milton WI 53563.

COLUMBUS GA
MAR 27·28

The Columbus Amateur
Radio Club will ho ld its annual
hamfest on March 27-28, 1982,
at the Columbus Municipal
Auditorium , Victory Drive (US
280) at the south end of 4th
Avenue (Highway 27), Columbus
GA, from 9:00 am to 5:00 pm on
Saturday and from 9:00 am to
3:30 pm on Sunday. Features
will include a flea market, f ree
overnight parking at hamfest
site for sett-contatned campers,
f ree coffee and hot chocolate,
inside exhibits, and many prizes
(including a main prize of a
Radio Shack TRS·80 Mod Ill ).
Ticket donations are 6 fo r $5.00
or 13 for $10.00. To reserve tn
side table space at $3.00 per
table per day, contact Jeannie
Hunt ing K4RHU, 2701 Peabody
Avenue, Columbus GA 31904, or
call (404)·322·7001. Talk-in on
.011.61 N4BJZ1A. For additional

information, wri te CARC, PO
Box 6336, Columbus GA 31905.

ST, LOUIS MO
MAR 27·28

The Gateway Amateur Radio
Assn. will ho ld ARCH '82, an of
ficial ARRL convention , March
27-28, 1982, at the Chase Park
Plaza Hotel, St. Louis MO. Ad·
vance t ickets are $3.00. Fea
tures fo r the amateur radio oper
ators and computer hobbyists
will include a flea market , work
shops, fo rums, major national
exhibitors and dealers, prizes,
ladies' activities,and a Saturday
evening banquet. Special hotel
accommodations will be avail
able. For additional information,
contact Gateway Amateur Ra
dio Assn., PO Box 8432, St.
l o ui s MO 63132, o r phone
(314)·361 -4965.

MADISON OH
MAR 28

The Lake County Amateur
Radio Assoc iat ion will hold its
fourth annua l Lake Cou nty
Hamfest on Sunday, March 28,
1982, at Madison High School,
Madison OH. Admission is $2.50
in advance (send an SASE be
fo re March 14, 1982) and $3.50 at
the door. A table and display
space is $5.00 for a 6-100t table
and $6.50 lor an a-toot table. A
table donation with a reserva
tion will hold a space unti l 10:00
am. There will be plenty of tree
parking, commerc ial exhibits for
ham and comouterret. an insi de
flea market, door prize drawings
hourly, and a main prize drawing
at 3:05 pm. Hours will be from
8:00 am to 4:00 pm and vendors
may set up at 6:00 am. Overnight
accommodations are available
within a ts-mtnute drive. Talk-In
on 147.811.21. Obeck-In on
146.521.52. For lurther mtorrna
tion or reservations, send an
SASE to l ake County Ham test
Committee, 1326 East 349th
St reet , Eastlake OH 44094, or
call (216)·953-9784.

GRAYSLAKE Il
MAR28

The Libertyville and Munde
lein Amateur Radio Society
(LAM AAS) will hold its annual
hamfest on March 28, 1982, at
the Lake County Fairg rounds,
located at the intersection of
Rtes . 120 and 45, Grayslake IL.
Tickets are $2.00 in advance or
$2.50 at the gate. Doors open at
8:00 am . Hot tooo and drink will
be available, as well as a-toot
tables at $5.00 per table. Prizes,



Because you and the
leading rlldio manu
facturers want the
best-performing, the
best looking entenne,
Centurion has grown
to be the Duck leader:
We've developed
many smaller antennas
to make the hend
held radio perform
better, and now the
newest duck...the lut
Duck "mini". It's
shorter (about 3 " ) yet
it's a full 1/4 wave
rad iator on VHF.

CENTURION v 102
Phone 40'2/-467-4-491
Telex 48-4377 CENTURION LCN
P,O . Box 82846 Lincoln, NE 68501 2846

Actual Size

y

w ...
"-' '" 110 .

(602) 998-1151
...425

* Circular LED
Display

* Optional Dig ital
Display* Optional Serial
lntertace* 12 VOC Operation* 00 Day warranty

NEW!~

~ GP .~;-~;:~:~.o .d· .· , .OD..
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"'OD ...........- ...._.-.. ....

o

_POLl GP_.'
c....; 0I
J ..., ..

""'... ............

........... 'O lt. .....
" 0 0 . ' . ..,~ _ _

"'."'0"'" ......

•A unoque batte ry e lim ,nator·
HANDI-TEK ReQula tor allOWS constant Mnd'~a ld

operat,on tram auto DC or base suppl ~ wil h no n,·
cee d'a,n and WITHOUT RADIO MODIFICATION '

NOW FOR FT·208R & TR·2500
MODEL 1< -1 tOI TR·2500 (simila' to II
MODEL N for FT·208R (sim,la r to kill

Model 1_ lcom IC·2M; K- TR·2400; N- FT-20IlR
Y_FT'201R, T-Simplfl mod for Temp

$24,95 PPO in USA, CA add $1.50

~ .'"
HANOI·TEK

P.O. 80X 2205.lA PUENTE, CA Ill1tll

Mo...... i.I ._ GP .'.1 G/N.OU
..~mhl, G'NP'OL. ......... _ .... 74
••_ '.0 • . 0.._ ...wo_L 5"'.' 0
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GO MOBILE WITH YOUR H.T.!
\Co~

'lsb1e
""Sl

5540 E. C harter Oak ,
Scottsdale , AZ 85254

ffe,c"""'ll.zl,,~ArfJcl•• 01"1 FIII.,C."-.1/n,l

YAE$U FT-901M2. See "73 ': Sept. 1981
HEATH SB1O<fA See ·"'mRadio", AprIl '"'
KENWOOD TS82Q See "CO", M1Jrch 1981

FOX·TANGO stocks Ihe widest ~ari ety of custom
made tune-tested cryslal fil le-rsa~a, lat>le from any
soU<ce for Yaesu, Kenwood, Heath, Dral<e, and
Collins rIgs, Cas<:ading is on~one app lication for
these filters_ Others include ,eplacing outdaled or
,nfe"or original units, f ill ing spots pro~ided for
OPtional@ers,oraddingexfra flUe'llusingdiode
switching boards it the "SPOts" are fi lled_However ,
since the degree of improvemenl depends upon
the qualify of the fi lter used, cheap subsfitutes
are no bargain! FOX·TANGO has never ware<:!
expense or ellon to make its filters Ihe ~ery BEST
and gusrantees sat,sfaction· plus fas!. friendly ,
knowledgeab le . personalized service. For infor
mation about our complete line. including SSB,
CW and AM filters. phone or write for our free
brochure, Specify the set you wan t to improve,

We we lcome mail or phone orders and accept
paymeot byVISA,MASTERCHARGE,M O" Check.
Cash, or C.O.D_ (at your e~pense)_

FOX TANGO COnrORATION
Sim;fI 1971, By and Fat Ra dio Ama fflurs
Box 15944$. W. Palm Beach, Fl33406

Phone: 1,3Q5-M3"'9587 ...323

Shipping ~a Ainnail:$2 US/Canada. $5 Elsewhere
Ftcnda Rtlsidents: Add 4'4 sales tax

Read the orig inal article or send $1 to Fodango
tor comp lete detai ls of tre onelhat lnte<esls you
To mal<e the modilicalk>n, order the appropri ate
cascading I< ,t from below . Each conla,ns l he parts
scecnec in the art ide. the recommended Fo~'

Tan90 h ~e r. and comoete inSlructions

Improoed Fo~·Tango Cascading Ki fS in Stock

YAESU F T·9011902 Series. . . . . .. . .. • , • • , . $65
I1EA TH 5 B104A Series.. .. . .. .. • , •. , • • ,. $60
KENWOOD T5820 5er;es.. ... $70 wlm ini limp.
'KENWOOD T5520 s ertes __ .. $70 wlmini amp,
'VAE5 U F T·10l 5 eries (not ZD) $75 wlcasc bd

' f'foven mods based on art icles in preparalOon

FILTER CASCADING
WORKSI

You can gel signi f icanHy better performance from
YOU' Rec eIVer by improving Its IFfillering.The most
cost-effecti ve way to do this is 10 place a so;perior
a-ccie ssa filter esse n" al ~ if' series (orCascade)
with the original uni t. Theresulting increasein tne
numbe ' of poles of filtering to as many as 16
causes a dramatic increase in selectivity and re
duction of adjacent channel QRM, The authors of
the follOWIng major articles all stress rne ettec
,,,..neu of FOX·TANGO fil te rs in this application
and comm ent on its simplicity: easy soldering;
no drilling, no switching, and no panel changes.
As a bonus, CW performanc e is improved as well
as sse, li t no edra cost or effort '

DIRECTION RNDING?
* Doppler Direction

Finding
* No Receiver Mods* Mobile or Fixed* Kits or

Assembled Units* 135-165 MHz
Standard Range

New Techno logy (patent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder, Simply plug into receiver's antenna and external spea ker
jacks. Use any four omnid irec tional antennas.See June 1981 issue of 73 for technical
desc ription. Kit s from $270. Assembled units and ant ennas also available , Call Of

wr ite for full de tails and prices

PDOPPLER SYSTEMS,

...See List 01 Ad~flrrisers on page 130 73Magazine • Ma rch, 1982 105



including a synthesized HT, will
be awarded to licensed ama
teu rs. Talk- In on 146.94 and
147.631.03 (Waukegan repeater).
For reservations or tickets, write
WA9HRN , Chairman, LAMARS,
PO Box 751 , libertyville IL60048
and inc lude an SASE.

SEWARD PA
MAR 28

The Conemaugh Valley Ama·
teur Radio Club will hold its fifth
ann ual hamtest on March 28,
1982, from 8:00 am until 4:00 pm
at the Sandy Bottom Sports
man's Club, Seward PA, approx
Imately ten miles northwest of
JOhnstown on Rte. 56. There will
be plenty 01 food and refresh
ments available, as well as
many good prizes. Talk-in on
146.34/.94.

BALTIMORE MD
MAR 28

The Baltimore Amateur Radio
Club, Inc., will hold the 1982
Greater Baltimore Hamboree
and Computerfest on Sunday,
March 28, 1982, beg inning at
8:00 am at the Maryland State
Fairgrounds Exh ibit ion Com
plex located at exit 17 of 1-83,
th ree miles north of 1·695 (near

Baltimore) in Timoni um MD. Ad·
mission is $3.00. Amateur radio,
person al computer, and small
business computer dealers will
be featured at the dealers' dis
play area. There also will be an
indoor flea market, an outdoor
naro-scrtace tailgate area. food
service, free pa rking, hourly
door prizes, and cash grand
prizes. Talk-in on .34/.94 and
.07/.67. For more information
and table reservations, contact
GBH&C, PO Box 95, Timonium
MD 21093, or ca ll (301)-561·1282.
For a recorded announcement,
dial (301l-HAM·TALK.

TRENTON NJ
MAR 28

The Delaware Valley Radio
Assoc iat ion will hold its annual
flea market on Sunday, March
28,1982, from 8:00am t0 4:00 pm
at the New Jersey National
Guard 112th Field Art illery Ar·
mory, Eggerts Crossing Road,
Lawrence Township NJ . Ad·
vance reg istration is $2.50; $3.00
at the door. There will be indoor
and outdoor flea market areas,
door prizes, ra ffles, ref resh
ments, and FCC examinations.
Sellers are asked to bring thei r
own tables. Talk-In on 146.071.67

and 146.52. For fu rther mtorma
tion, wri te DVRA, PO Box 7024,
West Trenton NJ 08628.

FRAMINGHAM MA
APR 4

The Framingham Amateu r
Radio Association w ill hold it s
6th annual spring flea market on
Sunday, Ap ril 4, 1982, at the
Framingham Police Station drill
shed, Framingham MA. Aomts
sron is $2.00. Sellers' tables are
$8.00 before Ma rc h 27, and
$10.00 after that date . Doors will
open at 10:00 am but sellers may
begin setting up at 8:30 am.
Radio equipment , computer
gear, food, and bargai ns will be
available. Talk-in on .75/.15 and
.52. For more information, con .
tact Ron Egalka K1YHM, 3 Drts
Coli Drive, Framingham MA
01701 , or phone (617)-877-4520.

GRAND JUNCTION CO
APR 17

The Grand Mesa Repeater So
ciety will hold the third annual
Western Slope Swapfest on Sat
urday, April 17, 1982, from 10:00
am to 4:00 pm at the Plumbers
and Steamfitters Union Hall,
2384 Highways 6 and 50, Grand

Junction CO. Admission is free
and swap tables are $5.00. Fea·
tures will include an auct ion,
door prizes, and refreshments.
Talk-in on .22/.82. For fu rther In
formation, send an SASE to Dale
Ellis KOOM, 588 Starlight Street,
Grand Junction CO 81501 , or call
(303)-434·5981 .

RALEIGH NC
APR 18

The Raleigh Amateur Radio
Society will hold its f Oth annual
hamfest on Sunday, April 18,
1982, from 8:00 am to 4:00 pm at
the Crabtree Valley Shopping
Center parking area , Raleigh
NC. Admission is $4.00; there
will be a table charge fo r ex
hibitors and flea market drs
plays. First prize is a choice of a
Kenwood TS-830S transceiver or
an Icom IC-251A multi-mode 2m
transceiver with a Mirage 8108
aa.wett amplifier. A hospitality
room and party will be held the
preceding evening from 7:00 pm
to 10:00 pm. Talk-in on 146.04/
146.64 and 146.28/146.88 both
days. For more information,
please contact Ken Boggs
KB4AV, 8704 Cliff Top cr., Ra·
leigh NC 27612, or phone (919)·
782-8646.

TwoKeysTO PerfectCode•••
~ - - ' - J:J.- - -

eW89: a sophisticated split screen Morse
code transceiver and trainer program for
Heath computers.

$99.95
Transmit and decode ew with your H·8IH-19, H·89 or
Z-89. This featu re packed program incorporates 4-99
WPM operation, recei ve autotrack, a 1000 character pre
type buffer, 10 user-definable messages, unique break
in mode, on-screen status, disk I/O and hard copy and a
versatile code practice section. A comprehensive
manual and prompt card are included with CW89.
Req uires HDOS, 32K RAM and hardware interf ace (such
as the CaDEM).
CW89postpaid , . . , $99.95
CW89C H·81H-89 Interconnect Cable for CODEM 24.95

The eODEM: a universal ew Interface for
your personal computer.

$124.95
Here is an easy way to get your Morse code software on
the air! The COOEM converts received CW audio to
AS232 or TIL signal levels and RS232 or TIL signal
levels to transmitter keying , The CaOEM doubles as a
code pract ice oscillator and CW regenerator. A sharp
800 Hz bandpass f iller, AM detector and tow pass f il ter
are designed into the CaDEM to provide outstanding
noise and QAM reject ion, Requires a9 VDC power supply.
e ODEM $124.95
9 VDe Power Supply , , . , , , , , , , . , . . . . . . . . 9.95
Shipping and Handling , , 5.00

-•

665 Maybell Avenue . Palo A lto, CA 94306 • (415) 493-2184

Write for free catalog
California residen ts add applicable sales la.. Masler Card and VISA accepted

COMMaSOFT ~ 59

Save over$14.00 with complete ew package for H·8/H·89.
Package inc ludes CaDEM, Interconnect Cable, Power Supply, CW89
Software, complete documentation and shipping,
CW89P , , , , , , , , , , , .. , $249.95

106 73Magazine . March ,1982



ANTECK, INC.
- PATENT APPLI ED, NO COILS TO CHA NGE.

_ LESS THAN '.5 VSWA IENTIRE TUNI NG RANGE)
TUNE 3,2 TO 30 MHz FROM THE OPERATORS POSITION

_ FAST AND SLOW SCA N RATES _.• •

.-,

Digital
Multimeter

\

c?

( Yi
""-"' "

208·423·4100

9,00 UPS shIpping in US
700U PSlnUS
7,00 UPS in U,S,
700U PSinUS

Route 1, Box 415
Hansen, Idaho 83334ANTECK, INC.

The Mod el MT·1RT mobile antenna tu nes 3.2 to 30 MHz Inclusi.e. 750 watt s CW, 1500 watts PEP lor hams, m ilitary.
MARS. CAP , and commercia l service. Center .Ioaded for high ef liciency. Enables tUning to exacf resona nce to
wanted frequency. A llows fu li output from solid state fmals. No worry abou f redu ced oufput from shut down Cll ·
cu,ts, Output '5 unaffec ted by mo,sture and the elements. Tuned b~ a control bo x at the ope rator's positi on, Mast
section contains a double action h~draulic cyllncer driven by two mmiature hydraUlic pu mps and 12 . oll DC
motors fa, positIVe cont rol. No creeping during operat,on or mooue mctrco. Can be remoted up to 500 ft , from
antenna

MT·1RT am ateur net $24000
MT-1 RTR Iretro ki t for all MT-1"5> $1t 8.00
MT·l amateur net 129,95
MT·1A (marine> stainless stee l $ t 79.95

The Drake DM23S0 Dig ital Mult imet er is a
convenient. ~mall handheld liquid crystal
disp lay meter Ideal f or t he serviceman or
hcbbytst. rms 3'1> digit meter ts auto-renqtnq.
auto·zeroing , has pola rity indication. and an
over-range w arn ing signal. Battery li f e is
greater than 300 hours with a "tow battery"
Indicat or . A cont inuit y te st sou nds a ~ignal

when circuit restsrance rs tess than 20 ohms,
De accuracy rs a basic 0,8% ,

Batteries, probes, 20 amp current snunt, spare
fuse and soil carrying case all included at $95,95

Add 52.50 shipping and handling per order

Send ch eck with order and provide street address
for UPS ~h i pme n t. OhiO re.idents add Sales Ta. ,
Charge card buyers may call toll free'

1·800·543-561 3

I I!'Im!D
In Ohio, o r for

~ I'. information can:
• 1-513·866·2421

R. L. DRAKE COMPANY
540 Richard Street, M iam l~burg . Ohio 45342

Take your favorite H.T. out
for a drive tonight. ~:~:~;,~~;~;~f:;'''
For $69.95 you get the most effici ent, ' ~
dependable, fully guaranteed 35W 2 meter
amp kit tor your handy talkie money can buy.
Now you can save your batteries by operating
your H.T. on low power and still get out like a
mobile rig. The model 335A produces 35 watts
out with an input of 3 watts, and 15 watts out with ' ,.~ .::.
only 1 watt in. Compatible with lC-2AT, TR-2400, ~,..
Yaesu, Wilson & Tempo! Other 2 meter models are avail- ~~
able with outputs of 25W and 75W, in addition to a 1000
amplifier kit for 430MHZ. ... 382

Communication concep~tiS:ljn~Ce·~li:\"]"r;"i'~·;:'r'~"i'~ft~·~'~·!'-f· 'i"~·f~i·5ij~rli~~[3rj~O~~i~U~~~~~1
~~NEWPRODUCTS FROM HAL·TRONIX

HAL-TRONIX
P. O. BO X 1101

SOUTHG ATE. MICH . 481 95
PHONE (313) 285· 1782

TOUCHTONE DECODER KITS

HAL 567 ·12 : single li ne in . 12 lines out . comp le te wi th

z.stdect p lated-through G- l 0 board and oiIlI
components, Uses seven 567"s and t hree

7402 's $39.95
HAL 567-16: sing le line in. 16 li nes o ut . complet e with

z-stcteo plated-through G- I O board <'Ind all
co mp onents: includes 22-p in edge connec tor.
Uses eighl 567" s and four 740 2·s. (See con

struction article in April 19 81 Radio 8- nee-
tronfcs for complete w r iteup .) $69.9 5

TOUCHTONE ENCODER srrs
HA.l ECD-12 : 3 x 4 rwetve-c f-aracrer encoder utili zing th e

ICM 7206 Intersit chip. Kit comes complete
w ith both LED an d eudlo-co uplect outputs

(sp ea ker inc luded). With aluminum an odi zed
ca se S29.95

HAL ECD-16, 4 x 4 stxreen -c harec ter encoder ut ili z ing

the le M 7206 Inlersit ch ip . Kit comes com
p lete wilh LED an d audio-co up led o utp uts

(speaker incl uded). Wi th alu minum anodized
case $39.95

1304 MHz DOWNCONVERTERS

Frequency Range 2000-2500 MHz
2304 Model I : Basic three-stage. less cese
and connectors , $49.9 5

2304 Model 2 : Three-stage . includes p reamp , wilh die-Cast
case and connect o rs $59 .95

2304 Model 3 : With h igh-gain preamp . die-cast case and
connectors $69.95

The above models comple te with hlgh-quallty drilled PC b oard s.

an electro nic com ponents. etc .. w it h I S-p ag e manual .
Note; Any o f the <'Ibove . factory wired, $50 <'Iddition<'ll

roWER SUrPLIES FOR THE DOWNCONVERTERS :
Pow er supply k it # I . less ca se and connectors $19.95

Power supply kit # 2, inc ludescase 8- connectors $14.95
Power suppty-c-atreedy buil t . complete $34.95

PARTS FOR THENTSC RF MODULATOR FOR CHANNELS 3, 4 . or 5,

This is not a complete k it . The hard-t o -get pans include

t he LM - 1889. the .08 mi<-rohenry lank co il , t he 7·( 4 mtcro 

henry adjustable coil. the 10 microhenry RF coil. whh sche

matic (no PC board] as used in Bob Co o per's satellite TV
rece iver. Real b uy al $5.95

SHI""NO INFQIIIIATION
ORDERS OVER 12000 Will BE SHIPf>ED POSTPAID EXCEPT O~ ITEMS
WHERE ADDmO~AL CHARGES ARE REOUESTED r ~ ORDERS LESS THAN . ft

S2QooPlEASE INCLUDE ADDlTIO~AL St 50 FOR HAN DLIN G AND MAILING • L
Q
./

CHARGES SEND SASE FOR FREE FLYER c ~ r c
-----'\. .

"HAL" HAROLD NOWLAND
W8ZXH

...See LiSI of Advertls"," on page 13Q 73Magazine • Marc h , 1982 107



DESCO ELECTRONICS
P. O. BO X 9169 DEPT. C

CINCINNATI , OHIO 45209
Phone: (513) 531-44~if

NICAD BATTERY
CHARGERS

$49.95

$34.95

RAPID /I CHARGER

O ur NEW A C version o f t he Ra pid Mo b ile C harger. Charge
you r handheld radio in 2-3 hours . Will not overcharge
batter ies d ue to the same autom atic shut-o ff c irc u i try
found in o u r Ra pid Mobile Charger. The inpu t is equ ipped
with a UL approved transformer and the output w ith the
app ropriate Ch argi ng p lug . No adjustments necessary!
LED in d icato r shows cu rren t is flowing and all the proper
ccnnecuons have been made. Models available fo r
Kenwood TR2400, Yaesu 207R. Tempo 5 1, 5 2, 54, 55,
Santee HT1200, Wi lson MK U and MKIV.

TERMS: US & Canada add 5'110 stupping , handling and insurance.
All others add l el' (2el' Air Mail). COO add $2.00 COO lee Ohio
resIdents add 4...... sales tax Visa/ Mastercard welcome.

Satislaction Guaranteed
10 day uncondItIonal guarantee' II you are not satisl ied WIth thIS
product, return It WIthIn 10 days in orig,"al ccoctnon and we will
relUnd your money (less sh,pping & handl ing ).

Dealers please inquire

RAPID MOBILE CHARGER

Charge your handhe ld radio o ff 12 volt source in 4--6 hours.
Will not overcharge your batte ri es due 10 automatic shut
o ff circuitry. Eq u ipped w ith ciga rette li g hte r plug on the
input side and the appropriate charging p lug on the o utpu t
Side. Cord leng ths allow for convenient use while
charging ' Mode ls available fo r the Kenwood TR2400,
Yaesu 207R. Tempo 51 , 52, 54. 55. Santec rlT1 200, Wilson
M K II and MKIV, O ther models avai lab le a lso . Pteese cau or
wri te fo r more info .

N & G DISTRIBUTING CORP.
7201 N.W, 12th Street
Miami. Fl 33126
(305) 592·9685

BRITI 'S TWO·WAY RADIO
2508 N. Atlanla Rd.
Bel mont Hil la
Shopping Center
Smyrna, GA 30080
(4041432·8006

GISMO COMMUNICATIONS
1039 l atham Dri ~e

Rock Hill, SC 29730
(8031 366·7157

t<;RYDER elECTRONICS
5826 NW 50th Street
Okl,homa , OK 73122
(405) 789-1951

MADISON elECTRONICS
1508 McK inney Ave.
Houston, TX 7701 0
(713, 658-0268

SOUTHERN UNITED STATES :
AC t<; RADIO SUPPLY COMPANY

31 01 4th Ave. Soulh
Birmingham, Al 35233
1205) 322-0588

AGl elECTRONICS
13929 N. Cllnl ral E_pwy
Suite 419
Dallas, IX 75243
1214)699'1081

AMATEUR elECTRONIC
SU PPLY

621 Commonwealth A~e.

Ort, ndo. Fl 32803
(305) 894·3238

AMATEUR ELECTRONIC
SUPPLY

1898 Drew Street
Clearwater. Fl33515
1813) 461-4267

AMATEUR RADIO CENTER
2805 N.E. 2nd A~e.

Miami, Fl 33137
(3051 573·8383

THE HAM SHACK
808 N. Meln St.
evansvil le , lN 47111
(812)42UJ231

EASTERN UNITED STATES:
AMATEUR ELECTRON ICS
SUPPLY

28940 Euclid A." .
Wickliff. , OH U {)92
(216) 585-7388

ELECTRON ICS INTER·
NATIONAL SERVICE CORP.

11 305 Elkin Sir..'
Wh..ton. MD 20902
(301) 946-1088

MIDWEST UNITED STATES:
AMATEUR ELECTRONICS
SUPPLY

4828 W. Fond e1u Lie Ave .
MlIwluk.., WI 53216
(414) 441.4200

OlAllA AMATEUR RADIO
SUPPLY

212 · 48th s«••t
Repid City. SO 57101
(605) 343-6 127

ERICKSON COMMUNICATIONS
5458 N. Mllwluk•• Av,nul
Chlc,go, IL 60630
(312) 631·5181

HAM RADIO CENTER
8340·42 011.,. Blvd.
St. Loui s, MO 83132
(314) 993·6060

"OWl
tun Communications Is Proud
To finnounce That Our
fimateur Radio Products fire
Being Stocked fit The
Following Leading fimateur
Dealer Stores:,

KRYDER erec.
George lown N. Shopping c u.
2810 M.plecrest Rd.
Ft. Wayne, I N 46815
(219) 485·9793

UNIVERSAL AMATEUR RADIO
1280 Ald. Drl~e

Reynol dsburg, OH 43068
1614)866-4267

WESTERN UNITED STATES:
AMATEUR ELECTRONICS
SUPPLY

1072 N, R,ncho Drive
III V....II, NV 89106
(702)647·3114

CWElECTRONICS
800 lincoln Str..t
Den....r, CO 80203
(303)832·1 111

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater. Fl 33518
(813) 535-1416

Call Or Stop-In find S••
Hfil Equipm.nt fit your

HENRY RADIO, INC. FQvorit~ fimqt~ar D~al~r .
2050 S. Bundy Dr. w · oda f HAL' la
los Anoellll , CA 90025 rue t y or s test
12131820-1234 RTTY catalog

H A L COMMUNICATIONS CO RP.
B o x 365
Urbana, Illinois 61801
217.367.7373 ..-Jot5



step up to the best•••

W ithou t doub t LR-l is the repeater val ue leader! Compare its
outstanding perform a nce w it h any repea ter -- then lo o k at
its price. LR-l featu re s include ind iv idual d ie-cas t shielding
of receiver and transmitter plus a separate ly sh ielded
c -stege rece iver prefi lter for peak performance in
harsh RF environments • Fro n t panel mete ring of
all vital functions . CW id e nt ifier • Symmetric
hard lim i t ing for clean natural audio • Lo w
power MOS co nt ro l logic • Even t he
cabinet is included -- just plug in and go!
The price? Only $1095 (U S amateur club
net).

LINKING? The LR-I i s also available with
contro l ci rcu itry for Link Transceiver
o perat io n. Now lin k repeate r sites w ith t he
fl exib le co n t ro l capa bi l i t y you 've always
wanted.

HIGH rOWER? Our PA· 75 power am p lifier is the
cham pio n ! Ruggedly built to give years o f dependable
o pera tion in cont in uo us duty re pea ter service.

Mark 3C repeaters and cont rollers have no
equal in per formance. Both units feature
auto patch, rever se autopatch. a urodlal. 13
Morse messages and a tota l o f 39 func-

t ions. Both fea ture m icropro cessor control
and both have been proven in the field fro m icy

Alaska to tropical Brazil. A M a rk 3C supercontrol ler
can make any re peater a su per per fo rmer. The Mark

3CR re peat er is in a class by itse l f. I t com bines superbly
designed RF ci rcuitry in one handsome packag e . It is

without doubt t he wor ld's m o st advanced re peater !

• SEE US AT DAYTON •

CALL OR WRITE FOR FULL DETAILS

MICRO CONTROL SPECIALTIES ~ "
23 Elm Park • Groveland. Massachusetts 0 18 34 • Te lephone (6 17 ) 372-3442

...See LIst or Aa.ertisers on page 130 73 MagaZine • March, 1982 109



NEW PRODUCTS
.'

•

3.3-METER DISH

The Director III is supplied
w ith a correct ing po lar mount so
that satellite selection requires
only one adjustment. The com
plete system may be shipped by
UPS. Installat ion time is aoprox
trnatery 2·3 hours, Options in
clude programmable remote sat-

The Director III satelli te reo
ceiving antenna from interne
tional Satellite Video corccre
non utilizes soace-ace material s
and technol ogy for a unique
lightweight desig n. The a.a-me
ter dish has a high·efficiency
Cassegraln (du al reflector) feed
system which places receive
elect ronics at the rear. The un
usual per forated aluminum re
flec tor su rface with apprc xi
mately 80% open area is almost
impervious to wind.

Kenwood 's Quad Bander af/-mode tran sceiver.

many cases remove, receiver in
termooutancn . images, and
front-end overload. Background
no ise is reduced. VLF signals
you never dreamed were there
co me roaring in loud and clear.

Front-panel switches allow ln
stant selection between two an
tennas and between two receiv
ers (or two antenna inputs to
one rece iver). Matched rotary
switches permit the listener to
peak signal strength of the fre·
quency o f interest , wh ile a main
tu ning dial provides sharp reso
lution of the f inal signal. Priced
at $99.95, Signa/Match comes
complete with inst ruction man
ual and all interconnect ing ce
bles. For further information,
con tact Grove En terpr ises ,
Dep t. C, Brasstown NC 28902;
(704)-837·2216. Reader Service
number 478,

Power Gain Systems has an
nounced a coaxial antenna that
offers a new approach to the
const ruct ion of the wen-known
double-bazooka dipole design.
The antenna has th e broadband,
low swr charac terist ics of the
bazooka and features injection
molded plast ic construction fo r
weatherproofing, st rength, and
du rability.

The antenna comes with an
50-239 lilting and is ready to ac
cept any length 0150-0 hm feed
line without the necessity of a
balun or tuner. Available for 80
through 10 meters , the Power
Ga in Systems coaxial d ipo le
costs between $34.95 and $39.95.
For more information, contact
Power Gain Systems, 1007 cv.
press St., West Monroe LA
71 291; (315)·325·4754, Reader
Service number 476.

COAXIAL ANTENNA

are FM, SSB (USB),CW, and AM.
The TS-660's rf output power

is tn wetts cn SSB, CW, and FM,
and four Walts on AM. The radio
operates from a 13.8 volts de
power supply. Kenwood's list
price is $699.95. Additional ln.
fo rmation may be obtained by
contacting Trio-Kenwood Com
munications, PO 80K 7065,
Compton CA 90224.

10-kHz·TO·3l).MHz TUNER

The new Signa/Match from
Grove Enterprises is a state-of
the-art frequency-selective tun
er designed to optimize imped
ance matching between 10 kHz
and 30 MHz. lt w ill redu ce, and in

QUAD BANDER
All·MODE TRANSCEIVER

DX PREFIX LIST DX·1

The OX Prefix list is a cus
tom-printed list o f 367 separate
places, inc luding all 01 the CUf·
rent ARRL DX countries. Each
location is calcula ted by pin
pointing two locations. The DX
Prefix list has 10 unique col
umns o f information. First the
list is arranged alphabetically
and numerically by prefix. The
next co lumn contains the name
of the country. The third COlumn
describes each CO cont inent,
white the fourth column lists the
CO zone. The lTV zone is listed
in the fifth column. Columns six
and seven give the short and
long path distances in statu te
miles. The eighth and nin th co l
umns provide bearings for short
and long path. The rest of each
line has a checklist to tally co n
tacts. SSB or CW, and receipt of
aQSL

The OX Pref ix U st is priced at
$6.95 (plus $1.50 shipping), Each
listi ng is custom-prin ted for your
station's locat ion. For more in
fo rmation, contact DX Prefix List,
Jon Presley WDOEAO, Route 3,
BOK 117, Lebanon MO 65536.
Reader Service number 477.

'r rto. Kenw oco Oo mm untca.
tions has announced a unique
new rad io, the TS-660 " Quad
Bander," an eu-moee transceiv
er desig ned for operation on 6,
10, 12, and 15 meters. The unit
features built-in dual vto's. a
uve-cnannet memory, and mem
ory scan. Modes 01 operat ion

Grove Ent erprises ' Signa/Match.
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entte aiming and electronic
polarity selection. The Director
III is available from International
Satellite Video coro.. Box 5685,
Orange CA 92667; ( 71 4)·998·
60BO. Reader Service number
481.

HF SWRIWATTMETER

MFJ Enterprises is tntroocc
ing its new MFJ-816 Iow-cost HF
swr/wattmeter fo r the 1.8- to
3O-MHz range. Features incl ude
toroidal pickup for uniform sen
sitivity over the entire HF fre
quency range, dual ranges (30
and 300 Watts), and a two-color
meter scale.

The MFJ-816 HF swnwattme
ler is priced at $29.95 (plus ship
ping and handling). For more in
fo rmat ion, contact MFJ Enter
prises, PO Box 494, Mississippi
State MS 39762; (BOOr647-1800.
Reader Service number 479.

SATELLITE TV RECEIVER

Telecom Industries' new TIC
1240 satellite television receiver
now provides improved AFC and
scan tune (for fast and easy
satellite localing) as standard
features. Improved threshold
combined with better video res
ol ut ion provides picture quality
found in receivers twice the
price.

The dua l-conversion down
co nverter (204A) mounts directly
at the LNA output while provid-

ing + 15 volts through the N
connector as well as externally.
Improved environmental charac
teristics include hermetically
sealed connecto rs and tempera
ture compensation for a vir tually
drift-free picture. The TIC 1240,
with a retail price of $995, is
available from Telecom Indus
tries Corp . 27 Bonaventura
Drive, San Jose CA 95134; (408r
262-3100. Reader Service num
ber 482.

Sl8-WAVE HT ANTENNA

The Tuned Antenna Company
has announced a two-meter 5/8
wave antenna, the Super Stick II,
for use on hand-held radios. The
Super Sfick II, when fully extend
ed , offers 6 to 9 dB of signal out
put over traditional rubber duck
antennas. All connections are
soldered and copper-plated for
years of troublefree service. The
Super Stick II has been de
signed to operate when col
lapsed, giving performance
equal to Of better than a rubber
duck antenna.

Super Stick II is available with
BNC, 5/16-32, F, TNC, or PL-259
connectors, at a suggested re
tail price of $19.95. For more in
formation, see your local ham
dealer or contact the Tuned An
tenna Company, 9520 Chesa
peake Dr. #606, San Diego CA
92123. Reader Service number
480.

, .

The Tuned Antenna Company's SIB-wave HT antenna.

LETTERS

I was recently rummaging
through Sailing, a new book of

WATCH IT!
1...--__1I

In the article, " Ham Shack
Design for Beginners," a very
d angerous situation could
develop if a reader followed the
author's advice. I am reterrtnq to
questions two and three that
deal with fusing both the hot
and the neutral.

In the National Electrical
Code, 1981 edition, Article 240,
Sec tion 20, it states: A fuse or an
overcurrent trip unit of a circuit
breaker shall be connected in
series with each ungrounded
conductor.

Section 22 of Article 240 goes
on to say: No overcurrent device
shall be connected in series
with any conductor that is inten
t ionally grounded.

Besides being against the
Code, the article's suggestion
could pose a serious hazard. If
the neutral luse should open,
the equipment, though not
operational, would still be
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about thei r experiences and
improvements.

If anyone still has a problem,
be advised that I still answer all
letters. Please include an SASE.

Russell C_ W_Crom AG9N
Mt. Prospect IL

CW music keyboards ("This
Station Plays Beautiful CW, " 73
Magazine, February, 1979) are
playing from Auckland (Fred
ZL1ALPIM M) to Vienna (Hans
OE1WH) with many in between.
My mail indicates that others
also cou ld write interesti ng
stories and additions and im
provements for the CW music
keyboards. Topics mentioned to
me include: hard copy, expanded
memory, speed indicator, re
placing the 4078, use of the 3351
and a single-vol tage power sup
ply, solving propagation-delay
problems, Crom was wrong to
badmouth wirewrap, and many
others.

SING ALONG

Kit K5KL and 73 Magazine are
to be congratulated for the fine
story, " Update yo ur CW Mus ic
Keyboard," In the December
issue. It is hoped that this article
will motivate others to write

whimsical nautical definitions
by Henry Beard and Roy McKie.
Th ere in I encountered the
following unlikely commentary;
"Citizens Band Radio-Part 01
a government study of ter
rest rial radio emissions to deter
mine if intelligent li fe exists on
Earth. None has so far been
detected. " 10-4!

Robert Rice WB7VIP
Oak Harbor WA

'--- II
I

TO BE A DXER

EARTH PEOPLE

I enjoyed very much the mter
view with the Colvins of Yasme
fame in the October, 1981, issue
of 73. Many DXers I know wo uld
give their right 3·5OOZ to go on a
nxceottron like those the Col
vins are famous for. To be a OX
er one must incorporate feelings
about being on the other end of
the microphone. Some day I'll be
there, but for now, CO OX.

Michael Weber WB8RDN
Cincinnati OH

IL.-__------'

IL...--__I



NOT DUMB

David L. Andrews
Granby CO

David, a contact is whatever you
make i t. Whether you are talking
on two meters, on 7S meters, or
working OX, the type 0' con tact
is up to you. Oh, il you call in on
a OX p ileup or on a list opere
tion, you know you are in 'or a
OSL·type of contact. But if you
are really interested in meeting
people and talking with them,
they are there. and they are as
anxious to talk with you as you
with them . . . II you give th em
th e chance. I've had hour·/ong
rag chews with even the rares'

mouthed nerds getting licenses.
It is you who are doing the really
serious damage to amateur rad io
. . . not those of us who are trying
to clean it up by setting better
standards for Iicensing.-Wayne.

I fu lly ag ree with you in
reference to your edi torial in
December's 73 MagaZine. I
would very much like to have a
ham license but I have trouble
with the code portion of the test.
I do not consider myself a dumb
person, but I seem to have a
mental block concerning code I
have used your tape and others.
but it seems that when I learn
the sounds, I cannot get words
out of them. Anyway, keep up
the good work on 73 Magazme.
knowing that I for one will not
drop my sub until your mag goes
to all computers. I use com
puters in my work, but st ill do
not own my own personal one.
As I live 90 miles from Denver, l
do not get even one television
station and so subscribe to
about 70 magazines at th is t ime.
I must say that the most-read
and looked-a t magazines are the
ones put ou t by you . Keep up "
good work. •

You can also be sure I
support concerning a non
license. Basically, I wou ld 1

license to be able to use nam
radi o in emergency situations.
To be honest , the way the bands
sound' do not have any interest
in Ox, It seems that most sta
tions are interested only in a
signal report and a QSL card. At
teast as far as US stations are
concerned. In case you were
wondering , t have a business
license and so do use radio in
the course o f my everyday
work-which is running a ranch 
in g business. Well , an yway,
keep up the good work with your
magazines.

1 1

also. If the Airc raft Owner's and
Pilot 's Assoc iation took the
same po sit ion, we would have
the air space completely full of
aircraft .

Mister Green , you need to
understand that am ateur radio
is a hobby, not a bu siness. And a
no -sk ills license is not the
answer to poor circulation .
There are many hams that have
d ropped 73 (like myself)
because 0 1 you r "license every
one" position. In the future, I in
tend to plug you on the air and at
meetings as the man who " sell s
magazines at the expense of
amateur radio: ' Regrettably ,
your publication is a very good
one. But it is not worth the
damage you are doing to
amateu r radio.

" Butch" Rogers K3RYI
Wichita KS

Sutch, you are full of guano. Oh,
I've heard that brand 01 baloney
tetore ... about the crass com·
merctet in terests tryin g to get
anyone and everyone in to ham
ming in order to make dirty
money. Well, It'S hooey. ARRL
did notdra't CSers in to ama teur
radio. " you would put wha t is
left 01 your brain into gear you
would recognize that anyone
with any kind 0' an interest in
rad i o commun ications . ..
which is wha t I think we're look·
ing for in hams . . . has to be a
fruitcake not to try ou t CB for
s tarters. If th ere had been
anyth ing like 'hat when I go t in to
ham radio, you can bet I would
have been using it. So putting
down someone for s tarting off
with CB is ridiculous . .. a
redneck reaction. No one that
I've seen is trying to draft people
fo r amateur radio wi th less
abilities than no w . . . indeed, it
would be difficult to have a
lower entry requirement than at
present, considering some of
the turk eys we ha ve been get
ting in to amateur radio 0' la te
... in csse you 've turned on a
radio. I . . . and 73 Magazine . . .
are proposing a much tougher
type 01 license exsm than at
present ... one wh ich might
keep some 0' the p igs out 0' the
ham fratern ity. I think we 've
seen more than enough proof
that a code exsm keeps out little
and that some other means 01
separa tion 01the sheep from the
goa ts is needed. I believe that a
technica l exam, given by a ham
club, one wh ich fo llows a series
of technica l classes given by the
club, will be a better system and
will result in fewer obscene-

HOOEY

seem to be plugging ' or . . . by
go lly why not back all of those
you see around? I opposed the
ARRL plan to return to the pre'
war band system because I felt
it wou ld crea te severe problems
. . . and I pointed them out. I did
not oppose i t as a representa 
tive of amateur radio or a leader
presuming to represent the ma
jority. In the present case, where
I fee l that we have had ex
haustive proof that the code re
quirement does not keep out the
severely psychotic and where
there is a good reason to believe
that a license ba sed upon
tec hnica l co mpetence would
clean th ings up, I am going to
push for that, majority or no. I
expect to f ind a wide variety of
the confused, the apathetic, the
p s yc hotic, and reac tiona ry
hams lighting any changes. I
also expect to find the more m
telligent hams looking at the
situation, weighing the evidence
. . . and deciding that my ideas
are worth a try. It would be dif
f icult to have any new system
fa il worse than the one we ha ve
now. Charles, I have never been
responsive to the majority and
I 'm not go ing to start now. When
I pe rce ived t hat FM and
repea ters would be tentesttc ' or
amateurs I went ahead and pub·
lished hundreds upon hundreds
0' articles I published book
after book and held FM svrn-
posiums plus a monthly
repea ter newsletter. The meior
i ty of hams hated it and raised
hell over this. I stuck to my guns
and today FM is the most popu
lar aspect of ama teur radio by
far. Now the majority sees i t my
way . . . and perhaps now I am a
leader in the ir eyes. Well, when I
was one against the crowd, was
f a leader then? You don 't want a
leader, you want a wishy-wash y
namby·pamby puppet and f wish
you a lo t 0' luck in finding one.
Come to th ink of it ... you won 't
have much trouble, for just such
a s terling man seems to be in
the oUing. If you rea lly want to
be in the large group following a
puppet, your opportunity is at
hand ... but leave me out 01
that.-Wayne.

1__1

IMAJ ORITY OF ONE

I am firmly opposed to any
type o f no-ecce license on any
band . You ha ve const antly
criticized the League for forc ing
incentive li cen si ng upon us
desp it e the majority o f active
amateurs being f irmly against
the whole concept. Now you
have somehow arr ived at the
idea that we need a no-ecce
license and openly admit you
will push for it desp ite the wishes
of the majority 0 1 amateur radio
operators. I lind this contraerc
tory, to say the leas t.

You al so st ate that amateur
rad io needs leaders. Well,that is
true, but we need leaders who
are responsive to the wishes of
the majority o f all operators, not
to the wishes of "tnoueands" of
would-be amateurs who want to
be li censed at their own terms.
We also do not need any sett
appointed leaders who decide
single·handedly what Is good or
bad for amateur radi o.

A true leader should always
work w ith the major ity t o
develop new ideas and accom
plish needed impro vemen ts.
This Is a democracy, and that's
the way it works.

Charles E. Daum WA4YZF
Lutz FL

Charles, aren 't you a little con
fused between what is a leader
and what is a follower? You
seem to be looking for a leader
who won 't lead, but who will do
what the majority wants .. . if
anyone rea ll y knows what that
is .Wh8'll the ARRL proposed the
plan to get 85% of the hams off
phone, they claimed that only
20% 0' the members were op
posed, so perhaps they were
represen ting the majority. Since
we have no elections in the ham In an effort to sell magazines
Iie/d 'or leaders, all you are ever and memeersmps. the ARRL
going to get are self-appoin ted drafted almost every CBer onto
ones. Now, i f you want leaders the ham bands. And now you
without any ideas and with no want to drop the code re o
in terest in improving amateur currements and draft everyone
radio ... which is what you else, probably to sell magazines
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energized and a po ssib le
hazard.

Although I do not agree with
the author's suggest ion that the
neutral be fused for lightning
protection, it can be done ac
cording to the Code by using a
specia l breaker that dtscon
nects the neutral simultaneously.
Th is is common ly used in set
vtce-etencn wiring.

Gary St rong KBIUI
Auburn KS
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of DX, finding things of mutual
in terest to discuss. I've found
that most hams in rare spots are
pathetically eager to talk. They
are always running up agains t
hams who want their QSL for a
country, a prefix, erc., and it gets
to be an expensive bore in a
short while, driving many of
them off the air. The more you
can get into rag chews with
these chaps, the more they will
enjoy ama teur radio . . . so you
are performing a public service
at the same time that you are en
joying yourself. You know, no t
every ham in the world lives and
dies over the ARRL Honor Roll,
or even over a DXCC certificate.
Some are in it for the fun of talk·
ing ... so give them a chance.
You'll rarely hear me fighting the
pileups. I tend to look for longer
contacts, talking about how it is
to live where they are, what
there is to see, the skin diving,
the photography, things like
that.-Wayne.

As an aspiring Novice, I
naturally subscribe to the better
publications such as 73. I read
and re-read each issue, with the
hope that I can somehow begin
to make sense of some of the ar
ticles and projects. I have been a
kit builder for years (Heath), and
just recently I decided to venture
again into the world of ama
teur radio.

While I have received much in
formation from 73, I think that
many of the construction ar
ticles go right over the heads of
the less sophisticated in elec
tronics construction. Many of
the equipment designs would be
fantastic lor the Novice just get
ting started, but the schematics
scare them away. If the projects
were presented with circuit
board layouts with parts place
ment and wire di rections, that
would be a real boon to the
Novice, both educationally and
in the pocketbook.

There is one other problem
that I would li ke to discuss with
you briefly. As an " outsider"
looking to get in, I have no
ticed a lew idiosyncrasies of
the amateur operator that
perhaps have escaped the eye
of those "inside."

I use the words " outs ider"
and " insider" because this is
the way I have been made to feel
by some of the amateurs I have
come in contact with. They have
made me feel as though my
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I have just finished reading
Marvin Solomon WB8VNP's let-

CRIMINAL BAND?

Aller reading the tetter by
A. E. M. Spence VE7DKY, I felt
compelled to voice my disagree
ment. First of all, I did not ap
preciate the insinuation that
most of the lids on the air were
from the 4th and 5th call areas.
Since being licensed in 1976, I
have heard very few hams from
the 5th call area that would fall
into the lid category. As for the
New Mexico hams, I believe
them to be of the highest ca liber
in the country.

The other statement that
bothered me was the one on
wanting the rest of the
" Crim inal Band " fraternity on
the air. First of all , the proper
name is "Citizens Band." Sec
ond, I as well as probably most
of the amateurs don't want the
average CB operator in the
ranks, but there are a lot of
CBers who would be an asset to
the Amateur Radio Service.
After all, they are humans just
like everyone else, and every
body must start somewhere.

I got my start because of CB,
and I don't consider myself a lid.
I have an Advanced class
license for which I worked very
hard, and am into VHF, HF, and
into the extra modes of Rny
and OSCAR. I am very active in
building, and work with In
tegrated circuits. I am also into
computers.

Now, jf it were not for CB, I
probably would never have
entered the world of amateur
radio and electronics. Now, of
course, I have a very marginal
use for the Citizens Band radio
service, but let us place credi t
where credit is due.

I do think that Mr. Spence
should do a re-evaluat ion of the
entire basis of his op inions.

Stan Gantz W85TGL
Sli ver City NM

The art and music classes were
in New Jersey. Later, in high
school, the art classes were
even better. My mother got so
enthused by them when she
went to the same high school
that she went into art for a
career. There is much to be done
about education. If we can 't get
the schools to improve we still
may be able to pull It together
with video/computerized teecn
ing systems which will be along
in a few years.-Wayne.
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You're right, Barry. Education
has changed a good deal in the
las t 50 years. In the third grade I
was taking courses in art appre
cia tion, complete with the fun
damentals of composition. This
was invaluable to me when I got
into photography . . . and la ter,
when I wen t to work as a televi·
sion cameraman, I was the only
one in the crew who had had this
sort of training. They taught us
how to read music in the third
grade, too . . . later valuable to
me when I started singing in
church and then in choruses. As
far as I know, those subjects are
long forgotten in most schools.
Then there was a class in recog
nizing classical music, another
one I'll bet they've stopped. That
was in Brooklyn, New York, of all
places . . . in the public schools.

ter, "Survival," which appeared
in the December, 1981, issue of
73. I agree with his concern for
the caliber and amount of scho
lastic training our children are
receiving, but I think it goes
further back than high school,
all the way to our grade schools.
Commilled teachers are reo
warded by moving them up into
administration and replacing
them with les s competent
educators who are interested
only in the financial gains and
not the education of our chilo
oren. I'm not saying they are all
like this, but the percentage of
teachers who would rather pro
mote a ch ild with whom they
had trouble instead of assuming
the responsibilities of their jobs,
namely to teach them the
basics, is way too high!

I have a business where I'm in
constant contact with children
from grade school to college
(I'm a barber) and it's amazing
how many cannot even fill out a
check properly, let alone do the
basic fundamentals of math.

I have had a running bailie
with the school system here for
almost twenty years, with four
children in different levels of
schooling. Sometimes I'm not
sure whether I'm winning, but I
urge every parent to be aware of
the quality of schooling his
children are receiving and if
there is the smallest doubt that
they are getting an adequate
education, fight. Don't let them
tell you what to do -you tell
them. Otherwise the gap will get
even wider.

Barry Vierra WB6GZK
Fair Oaks CA

ISURVIVAL1 _______

No longer a child, I refuse to
give up this time. I' ll make it on
my own, through your excellent
tapes and books. Maybe some
day I can offer myself as an
Elmer and perhaps revive what
appears to be a lost tradition.

William J. Naughton, Jr.
Philadelphia PA

questions were stupid. They
seem to lack the time to answer
questions, and can't be
bothered with a person who
can't read schematics but only
Heathkttt diagrams. It would
seem that unless you are a 25·
wpm Extra with a 2-kW station
with super quads, membership
in clubs is discouraged.

Your ed itoria l in the
December, 1981, issueof 73was
of particular interest to me. You
bemoan the loss of potential
amateurs, the loss of new teen
mea! manpower, etc. You also
stated that the youth of our na
tion should be made aware of
the future in electronics and the
fun of ham radio, through local
clubs. This rem inded me of
when I was 16 and my imagina·
non was first sparked by the lure
of amateur radio. I was met with
the same indifference as I am
experiencing now, 20 years
later. I had forgotten my bad ax.
penance and was just reminded
of it recently when I again et
tempted to join the fraternity
or should I say clique.

I don't mean to sound
negative, but it is easy to see
why most potential Novices are
turned away from amateur
radio . The amateurs should be
looking more to themselves
rather than rattle sabers at the
FCC. License requirements are
tough, but not insurmountable.
But if left to the clubs, I dare say
even fewer would be licensed, at
least through my experience,
anyway. For the last 7 months I
have been search ing for that
elusive " Elmer" I've heard
about, who is always ready, wlll
ing, and able to lend a hand. tn
stead, I've received indifference,
ambiguous information concern
ing membership in most clubs,
infrequent or non-ex tstent
schedules for meetings, and
wha t seems like a total lack of
interest in helping a newcomer.

IWHERE'S ELMER?I
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RTTY LOOP

The usual mode of transmis
sion on amateur circuit s is st ill
five-level Murray, and here you
are with that ACIA board just as
t ied as ever to seven-or eiqht-bit
codes. Sorry! I am afraid that you
would either be limited to recew
ing ASCII or would have to
replace the ACIA wit h a UAAT in
order to input the Murray code
unmolested. As a kluge you could
try to interface the modem to
the one-bit parallel port software
UAAT we have been talking about,
but I can 't recommend that.

Boy, this has been a depreas
ing column, so far! All I have
done is tell this fellow or that
one that this scheme or that will
not work. How about something
encouraging?

Nicholas Oland W3DSE of
Aeading, Pennsylvan ia, is look
ing for a way to convert a
surplus ASCII video terminal to
Murray. Nick sta les that he is

The other problem is in using
that modem itself . The extra
bucks that a ATTY demodulator
costs buy Quite a bit in serec
t ivity, function, and features
when compared 10 a tandune
style moclem. You might look
into a small demodulator, such
as the iAL FSK·500 highlighted
here a few months back, to com
plete a ATTY stat ion at minimal
expense,

Georgia, will fa ll through. Paul is
using an SWTPe 6800 computer
with a video board disp lay and a
modem connected to the com
puter' s former Input board, an
Acr.caseo interface. Paul feels
that feeding receiver audio into
the modem and then through
in to the ACIA for input would be
a viable wa y to implement ATTY
on a shoestring.

There are a few problems with
this idea, no mailer how attrac
tive it seems. First of all , the
common modem receive fre
quenc ies in originate mode, the
" normal" state o f affairs , are
mark = 2225 Hz and space =
2025 Hz. Contrast this to the
ATTY " standard" of mark =
2125 Hz and space =2975 Hz
used on VHF links. Not only is
the degree of shi ft di fferent (200
Hz vs. 850 Hz), but the direct ion
is wrong also. Now, if you were
on HF and used the wrong stoe
band to tu ne in a 17(}.Hz shift
signa l , you m ight ge l the
modem utters to recognize the
signal, but then ano ther prob
lem arises.

WB2S0U, ou t in Hillsdale, New
Jersey, wonders abou t where to
find s t ati ons broadca st ing
weather or press information. I
aga in refer to Tom Harrington's
book, World Press Service Fre
quencies, available from the 73
Hadio Bookshop for $5.95 (order
book number BK1202). Th is
book, along with it s period ic up
dates, comprise s one of the
most complete listings I have
seen and includes a wide spec
trum of International ATTY ste
nons. It Is, by the way, only one
o f the good books to be found
on a tour through the aooksnop.

Merging computers and ATTY
continues to be a popular topic.
George Gadbois W3FEY Is con
fused as to why, with several of
the schemes I have described to
inout ATTY into a 6800 computer,
I have resorted to a software
UAAT rather than configuring
the serial port into the f ive data
bits needed for Murray code.

Well, George, this all relates
to the type 0 1chip used for input
into th is series of computer.
Rather than a qenetal-purpcae
UAAT. the 6800 series of corn.
puters-thatis, most computers
based on the Motoro la M6800
CPU-comlTlOflly use a Motorola
6850 ACIA (Asynchronous Com·
munlcauons Interface Adapter)
chip. The ACIA is more "power
ful" than a UAAT in that it allows
more control to be passed in
and out o f the computer and
interfaces with the bus and
serial communicat ions line very
well , but lacks the ability to be
confi gu red in other t han a
seven- or eight-bi t format.

II is this failing, as it were,
that forces us into using an
alternate scheme, other than
the serial ACIA, that is , to input
live-level Murray into a 6800
computer. There are two ways to
go. Either use a UAAT, which
means bu ilding an in terface
board and software, or use a
parallel port, which involves only
new so ft ware. For a fruga l tel
low like me, the " so ft ware
UART" is the logical cho ice.

Once selec ted, the so ftware
approach suddenly offers all
kinds o f o ther adva ntages,
Speed changing or code chanq.
ing is trivial to accomplish. Aux·
iliary lines are available to key
the transmitter, turn on lights,or
brew the co ffee. All kinds of nice
things fall toto place, and you
even save a few bucks: Neat!

It is lor this reason that
another scheme, posed by Paul
Penningt on o f Mart inez,

represents about six characters
pe r second, or about 360
ch aracte rs per m inute. Not
counting slop-over, this repre
sents about 1440 charac ters per
minute that must be stored. In a
ten -mi nu t e broadcast , you
would have 10 provide a reser
voir, such as with a computer
s tyle read/wr ite memory, of
some 14,400 charac ters . ThaI's
roughly 14 kilobytes! Now you
need some means 01 sluffing
data into that memory, pulling it
out. keeping track 01 where you
are, and doing a code conver
sion (ASCII to Murray. remem
ber?) all at the same lime. You
need a computer.

Now, it can be done, and cer
ta inly individual characters can
be converted from one code 10
another without all this hassle.
But in order to rece ive auto
matic transm iss ion, that is,
transmission at machine speed,
a buffer and some machine
" smarts" are needed. Hopefully,
some of the art ic les pub lished in
the past will help.

Emil is not alone, by the way.
A simil ar leiter was received
from larry LeMone K71HI, ou t in
Provo, Utah, who is also inter
ested in such a conversion
scheme.

Along the same line, but with
an interest ing variation, comes
a letter from Curt Heuberger
K1CH in Seekonk, Massachu·
setts. Curt is interested in using
an IBM serectnce typewriter for
a ATTY I/O device . I see no
reason why such a code ccnver
sjon could not be implemented
using a Murray·to·correspon·
dence scheme similar to those
which implement ASCII on the
Selectric. I am us ing such a
scheme here with an unpublished
program that turns an I/O Serec.
tric into a " smart" printer. 11
would be simple to take a
scheme like that and change the
cocle tables to convert to Murray
rather than ASCII . Curt men
tions that he has the -ttxm's" for
a small Z-80 computer sitting on
the shell. Either that or a small
single-board computer li ke the
" Ki lob aud Kl assroom Kom
puter" described here a few
months back would be ideal
to implement a ATTY Selectric
system.

Emil , along with Aichard Flink

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

One of the most enjoyable
and at the same time most
rewarding aspects o f writing
thi s column is answering ques
tion s posed by readers. Be
cause o f the volume of ma il re
ceived and my rather tight sche
du le, I am not always ab le to an
swer each one individually. Let
ters containing requests for a
specific ci rcui t or part are often
unanswerable when received,
and normally are held until such
time as the requested fntorma
nonbecomes available.

On the other hand, Question s
of general interest , such as
those relating to ATTY prln
crcreeor techniques, frequently
wind up here in the pages of 73.
Not everyone is an expert , or
even well versed, in everything.
Quest ions from novice ATTY
users as welt as meaty tidbits
from old pros provide an inter
esting and varied fare for the
readersh ip. Hungry? LeI's see
what's on tccev's menu.

Emil Guerrero, a " prospective
ham" living in Portchester, New
York, wants to add RTTY to his
SW L (short wav e l isten ing)
shack. Emil notes that he is " no
speed reader" and is Interested
In using a code converter to
allow display of ASCII data on a
Murray (Baudot) machine. Spe
cifically, he asks about the fea
sibili ty of using a Murray printer
running at 60 wpm (45.45 baud)
to copy an ASCII transmission
being sent at 150 or 300 baud.

Converting t he elght ·level
ASCII to five-level Murray is no
problem, Emil, and several hard·
ware and so ftware schemes
have been covered in this column
and within the pages of 73 over
the past few years. The problem
comes in when you try to build
the reservoir.

" Reservoi r," you ask? Well , it
breaks down like th is . ASCII
transmission coming in at 300
baud, the most commonly used
speed, represents about 30
characters every second. In,
let's say. the f irst minute, that
rep resents about 1800 charac
ters. On the receiving end, that
teleprinter is able to handle five
level input at 45.45 baud, which
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Fig. 1. ASCII/Murray conversion block diagram.
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editorial by Wayne Green

W2NSD/..
NEVER SA.Y DIE

not looking for butters or other
bells and wh istles, but just fo r a
straight ASCII/Murray scheme
for manua l operation.

Well, as long as the display
terminal is able to operate faster
than the input, as it would be
with a 3OO·baud terminal receiv
ing 45.45·baud code, the reser
voir problem detailed above
would not bea factor. Similarly, I
presume few 01 us can type at
mach ine speed fo r any length of
time, and if you can, you could
not go any faster on an o ld
Model 15, so let' s accept that
constrai nt also. Fig . 1 is a block
diagram of what you need, a

from page 8

clans, and elect ronics experts.
Well, the recent emphasis on
skipping theory in the getting of
a ham t icket, wi th th e use of the
ARRl Q&A and Bass cheat
books instead of an understand
ing ... using only an ability to
copy code as the f ilter .. . has
reduced our ranks to a mere
handful o f tech nicians and elec
tronics expert s. By using the
co de as t h e on ly seri ous
test . . . if you can call five words
pe r m in u te ser io u s .. . and
lhrowing out any real need for
technical know ledge, we have
th rown out most of our value to
the country ... and to ourselves.

Yes, a few of you reading this
have taken the trouble to use the
73 lice nse st udy course and you
have a good understanding o f
the f undamentals o f ele c 
tron ics. You are in the minorit y,
sad to say. And how many clubs
take a half hour o r so at the
beginning of th eir meetings to
run through some aspect of
radio o r elect ro nic s theory ?
Maybe a dozen out of several
tho usand.

Reservoir o f operators? Sure,
but for what? Not for any mill
tary need today. The military
rarely uses code today. They
use phone for local communica
ti ons and automatic encrypted
systems for longer ranges. Fortv
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simple hardware ASCII-to-Mur·
ray duplex converter. Several
such schemes have been pub
lished in 73 Magazine in the past.

Nick also relates difficulty in
f indi ng specialized ch ips,
UARTs, and the like needed for
building projects such as this. I
have found that most o f the
firms who advertise right here in
73 do a fine job of providing just
about any imaginable part.
When I have needed a particular
chip o r part that is not listed in
their ads or catalogs, a phone
call o r letter to selected firms
will usually turn up one able to
supply the item from stock. Not

years ago, it took a few months
to train a ham to be of value to
the armed forces. During WWII,
80 % of the hams went into the
services and helped out . ..
mostly as technicians, not as
Morse operato rs. That was be
fore Rny was really invented .
Once that was an accomplished
fact , the use of Morse virtually
disappeared. Today, with com
puters so small you can carry
them in your shirt pocket, no one
needs a hand key or an old Tete
typeTM c lunker. Computers can
be used to write messages and
then they can be plugged into a
communications system and
the message can be transferred
almost instant ly , anywhere.

Indeed, I've recen tly written
about a system wh ich I suggest
that amateurs start developing,
using currently.available teen
nology and equipment , which
would allow us to communicate
at 8,500 words per minute . With
some encoding, that can be
upped to 26,000 word s per
minute.

Some reservoir we are at pres
ent! It could take a co uple of
years to train hams to cope with
today's military technology.

Okay, on to 97.1(e), the last of
the reasons for amateur radio to
exist as a servi ce. International
goodwill. Boy , can we stand to
do some work on that one. I sup-

all stocked items are able to be
listed, you know.

Above all, know the firm wi th
which you deal, ei ther through a
friend's recommendation o r
with the endorsement of the
publisher of the ad. Don't send

pose there are a few ops in for
eign countries who feel goodwill
when dumped on by a pileup .. .
damned few . And how many of
the DX ops really enjoy our
5,OOO-Walt Honor Roll (the irony
of that)-ops wiping out every
new and rare country which
comes on the bands? Is it going
to be claimed that an exchange
on CW of signal reports and a
handle are really generat ing
goodwill? Don't make me laugh
so hard that I break open my
ac-yeer-ord appendix scar.

l ook here, don't get mad at
me for simply stating the facts
of li fe . If you don't like the fact s,
do something to change them
... don't beef at me for having
the gall to state the obvious.

Now, you are not go ing to
have any problem finding a
whole raft of hams who swear
by the Morse code ... which I
admit is extremely useful when
yo u want to blink your eyes in
code (wo ul d it be faster in
ASClI?). But how many of you
are going to try to tell me that
you honestly believe that the
code requirement has kept out
the dingbats? Brother, we are up
to here in psycho cases, so don 't
tell me about keepi ng out the
undesirables. When I see four
year-old kids passing th e code
test and getting a ham ticket , I
have trouble not bei ng term inal
ly sarcastic when I hear c laims
about it keeping our bloodline
pure. If you are lucky enough to
be in an area where two meters
is sane, please get Bi ll Paster
nak to send you some tapes of
two meters in l os Angeles.
You 'll never be the same. A zoo.

And I'm getting a l itt le sick of
hearing that ' am fo r opening the
floodgates to the loonies. Those
gates have been open for years.

cash through the mails, and
keep a co py of your o rder should
problems develop late r.

Next month is April , and every
year at this t ime I get the urge to
wr ite something, shall we say,
unique. Want to find out? Don' t
miss next month 's Rny l oop !

I'm for making amateur radio a
t ech n ica l hobby ... wlth re 
quired courses in theory g iven
by cl ubs ... and damned good
exams given by the same clubs.
Maybe we can stem the t ide of
CB outcasts.

By golly, tha t felt good. Well ,
now b ack to b e i n g m i ld·
mannered, lovable old Wayne
Green.

CODE COURSES THE PITS

A rece nt call f rom l arry
Horne, wh o runs a school in
New York wh ich teaches code in
a matter of a few days, prepar
ing peop le for their ham tickets,
brought out that te sts of the
many co de cassette courses on
the marke t had shown most of
them to be d isasters. One of th e
very wor st , odd ly enough, was
one of the best sell ing, put out
by a nat ional ham organization.
An d, yes, th e org anization
knows that the course is bad
and is losing us hams by the
tens o f thousa nd s, but ap
parent ly it feels that it is too
much trouble to change it . ..
and, after all, it is sell ing well.
Dealers, interested in making a
buck any way they can, allow
this travesty to be sold. Pit y,
when there are some very good
code courses avail able.

l arry is running some test s
fo r the Coast Guard to show
them how fa st some of th e moo
ern syste ms are ... systems
such as the 73Code Course. The
Coast Guard, wh ich I under
stand has been qu ite host ile to
amateur radio in the past , has
b een pu ttin g t hei r trai nees
through a tlve-rnonth , forty-hour
a-week course in which about
20% get to a speed of 18 wpm.
Then, after a year on the job,
another 20% quali fy for 18 wpm.



ayne Green Books
Annotated BASIC-A New Technique for Neophytes.

BASIC programming was supposed 10 be simpJe-a beginner's programmmg
language wh ich was so near 10 Eng li sh that it could be easily understood. But, in reo
cent years, BASIC has become much more powerful and therefore much more dif ·
ficu lt to read and understand. BASIC simply isn't basic anymore.

Annotated BASIC explains the complexi ties o f modern BASIC. It includes com
plete TA5-8Q" level II BASIC programs that you can use. Each program is annotated
to explain in step-by-step fashion the workings 01 the program. Programs are
f lowcharted to assist you in following the operational sequence. And- each chapter
includes a desc ription 01the new concepts which have been introduced.

An notated BASIC deals with the hows and whys o f TA5-8Q BASIC programming.
How is a program put together? Why is it written that way? By observing the pro
grams and follow ing the annotation, you can develop new techniques to use in your
own programs- or modify commercial programs lor your specific use.
AII/tOl a' .-d BASIC Vol...... 1 conta,ns PrOjeC t,ng Prohts, Surveyor, Tn,ngs to Do. Tax S/1oelte<, InT.odUChon 10
Dog'lal logIC, Camelot, Tne Soundex ecce. OellUChon, Op AIII9. Con t'ac to< Cost Est,mal,ng_
!IKT3M S1ll-1iS ISBN G-lllIOO&028- )I;

AII/tOl a'.-d BA S IC Vol...... 2 cont..ns Rougn Lumber U st, Trip t,l ' IfIaoe, Flignt Plan, OSCAR Data, SWAlAnt""na
Design. Supetmaze, Petals A""""'<l tne Row. NumerIC Anal'f$l', OIImon. , Air RaId. Geograph y TltSt, Plumtlong
Sy5tem De-silln. cava'lallle t,larCll I BK138S S10.M ISBN o 89'X'S 037-9

Order Both Volumes and Save! BK738402518.95
Kilobaud Klassroom-
A practica l course in digital electronics
by George Young and Peter Stark
learn ing electron ics theory without practice isn 't easy. And it's no fun to build an
electron ics project that you can't use. Kilobaud Klassroom, the popular series lirst
pubusneo in Kilobaud Microcomputing, combines theory with practice. This is apracti·
cal course in digital electronics. It starts out with very simple elect ron ics projects, and
by the end of the course, you 'll const ruct your own working microcomputer!
Authors Young and Sta rk are experienced teachers , and thei r approach is simple
and direct. Whether you're learn ing at home or in the cl assroom, this book pro
vides you with a so lid backg round in electroni cs -and you' ll own a compu ter that
you built yourself !
Kilobaud Kla ssroom ccn tem s Getli ng the Ba ll Rol ling, Ga les and Fl ip .F lops Exp la ined . J.K. FlIp-Flops and

Clocked Log ic, PC eoa rc s and Power Supp lies. Ha.dware Logical Fun ctions, VOltage. Current and Power Sup·
plies, Transis to rs. Diodes and OP Amps. Pulses And More Pulses. Counters and Reg Isters. Bus Tra.hc Con,
tro l. ROM and RAM MamOfles. 110 CI,cu ltry. Pa.a llel and Seria l 110 Ports , Computer 110 HI. Computer I/O IV,
Comput er 110 v . Processor Connec tions, Fina lly . , . The KilObaud Kre scendo, Eproms and Troub le snoot,ng.
Expansions and P.ogram ming, Machine·La nllua ll e P' Oll.am ming, Assembly-Language P,ogrammln ll, Con
necting to tne ocre.oe Wor ld

IseNG-88OO6-<l27·1 (available March) BK7386 514.95

The New Weather Satellite Handbook
By Dr. Ralph E. Taggart WBBDQT
Here is the completely updated and revised edition of the best-semnc Weather
Satellite Handbook-containing all the information on the most sophisticated
spacecraft now in orb it. Dr. Taggart has written this book to serve both the ex 
periencecl amateur satelli te enthusiast and the newcomer. The book is an mtrocuc
non to sa te llite watching that tells you how to construc t a complete and highly effec
tive ground station. Not just ideas, but solid hardware designs and all the instruc
tions necessary to operate the equ ipment are included. An entire chapter is devoted
to microcomputers and the Weather Satell ite Station. And for the thousands of ex
per imenters who are operating stat ions, The New Weather Satellite Handbook
details all the proceclures necessary to foll ow the current spacecraft.
Wealhet Saleli lte conta",s Op&ratrooal SaTellite Systems, An'enna Sys tems. Weathet Saleli lte Receo_s, A
CathOde Ray Tube lCRn Man.lo< to< satellite Ptet ...e Dosplay . A Do.ect-Pnnhng FacSImi le Syslem 10< Weat"""
Satel li te Dosplay. How- 10 Find tne Satel li te, TltSt Equ,prnetlt. MIC.ocomput~ and the Wealhe< Salelil te Statl()tl,

Statl()tl Op&ratl()tl~ ISBN 0-se00r,.01!>-8 avai table now! BK7383 58.95
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RadIO S/'Iack Otv'SOOtl 0 \ Tanoy Co<p

f OR TOL L-f REE ORDERING CA L L 1-800-258-5473
WAYNE GREEN BOOKS . PETERBOROUGH NH 03458

WG02

UM ''''' Ofo.< clI.d Of ,t".." ze you' Ofde< on ill separate piece 01Pillpel' and mill" to Willy G'een Book. All : sales . PeterDofCH>gIl NI-I 030I!i06.
Be sur. to InclU<M chec k or de ' ailed credi t card inlormlltion. (Visa. Masler Ch.'(Ie Of A ic. .. b preas lIccepted.)
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60% wash out. So much for the
old code-teach ing system.

Would you believe that it is
possible to start rank beg in
ners out at 20 wpm? In lact,
test s are being made at 35wpm
lor starters • • •yes, from the
very start. And Ihe tests are
very promising . It seems it is no
more dillicult to get the feeling
01 the pattern 0 1 a character at
35 wpm than it is at 5 wpm. Bet
ter; Instead 01 selling up a look
up table in one side 0 1th e brain
and translerring the sound pat
tern Irom the other ha lf of the
brain lor comparison. every
th ing is done in the same side
o f the bra in. This avoids the old
plateau syndrome .. .a disaster
which has washed out hun
dreds of thou sands 0 1prospec
t ive hams.

Tentative tests seem to m
dicate that women. in part icular,
beneut from this avoidance of
the left to right to left brain
shuff le problem. Perhaps it is
the more intense compet itive
dedica tion of men that finally
overcomes th is mess rather
than anything inherent. At any
rate. setti ng up a learning
system which uses one side of
the brain on ly cuts Ihe learning
time to shreds. avoids much of
the ago ny and swee t. and

almost guarantees 100% sue
cess for anyone tryi ng. It's
almost fun . .. but not qu ite .

I'd like to see how far th is con
cept can be carried. I don 't see
any reason why code can 't be
taught using this system and
start ing our at 50 wpm ... and
possibly even up to 100 wpm.
Once you stop having to send
the signals back and forth
through the slow brain ci rcuits
and set up an operation which is
largely done in the sup er-test
subconsciou s part o f the bra in.
we're not sure what speed can
be attained.

So. il you are asked about
cooe-rearmnq systems by new
comers, their fate is in your
hands. You can recommend the
best sellers .•. and doom Ihem,
lor the most part ... if not to tau
ere. at least to agony. Or you
can give them a real boost by
recommending one 01 the only
two (as tar as I know) courses on
the market which train the brain
lor automatic character recogni
tion . That' s the 73 Blitz Code
Course.

IT'S UP TO US!

Don KA70TP sent me a copy
of an art icle from Science which
said that the government has
no w terminated all efforts at

listen ing f o r alien radi o
messages. The S2M a year pro
gram was shot down by Senator
Proxmire, saying that, " II's hard
enough to lind intelligent rue
here in Wash ington."

NASA sc ient i sts w er e
building a mult ichannel spec
trum analyzer to detect non
random signals from space.
That 's down the tubes now and,
accord ing to a scientist from
Stanford University. "The jmpor
tant contacts with extreter
restrtat Iile will be left to radio
hams." That' s hard ly a man
date. but il any readers are in ter
ested in pursu ing the project . I
c an as sure yo u that 73
Magazine is most interested in
providing the needed communi
cations via art icles and news.

What a pity that Sam Harris
W1 FZJ/KP4, who was a scient ist
on the big dish at Arec ibo, isn't
around to help get th is started .
Sam was one 01 the real ham ln
venters and pioneers .. . which
is how he got the job at the
research laboratory in the f irst
place. It was Sam who bu ilt the
first working parametric amp li
fier. He bu ilt it at home for use
on six meters, and when I pub
li shed the art icle on it most
readers thought it was a humor
piece. Who ever heard of feed·

ing an oscil lat or Int o a n
amp lifier?

As a piece of further bad news
lor VHF old-t imers. sam's wile,
Helen W1HOY, a true pioneer on
six meters. passed away a lew
weeks ago. She was liv ing in
Puerto Rico in Arecibo. Both
Sam and Helen will be missed
by all of their friends ... and by
future hams who will not benefit
from the many inventions that
Sam might have produced if he
had lived.

Getting back to listening for
signals lrom space . " I'm in
terested in some articles on this
and perhaps an organization 01
ham pioneers to systemat icall y
scan space lor coherent sig
na ls. With the recent prog ress in
digital circuits, we should be
ab le to come up with some
relatively ine xpensive circuits
fo r detectin g non-random
signals. The next step is to
c ho o se the best t req uen
cres .. .get all of the help from
the satellite TV technology we
can lor dishes, low-norse front
ends. downconverters ... and
start listening,

NASA and Sen ato r Pro x
mire , , . 1 say that amateurs ac
cept the challenge. Now. let's
hear it from those readers who
want to be involved with this
project .

•

OSCAR ORBITS
The tables of orbital informat ion lor OSCARs 8 and 9 were

prepared with the assistance 01 Project OSCAR, Inc" PO Box 1136.
Los Altos CA 94022, Due to the low orbit of OSCAR 9. its orbit is
changing rap idly, making accurate long.range orbital pred ict ions
very difficult . Therefore, the OSCAR 9 in formation in these tables
may be in error by several minutes and several degrees of longi tude.

THE RUSSIAN SATELLITES

The last days of 1981 were exciting ones for amateur satellite
fans. On December 17, the Soviet Union simultaneously launched
six new Radio Sport (RS) amateur radi o satellites, designated RS-3
through RS·8. The new birds were placed into orbit by a single
launch vehicle and each takes about two hours to orbit the Ea rth .
Although they are in sim ilar orbit s. the AS satellites are by no means
identica l. and some of them have quite unique capabil ities. Below is
a br ief descript ion o f the various features. Tab les 1 and 2 summarize
some important information lor each satellite.

Beacons

Each satelli te has one or more to-meter beacon frequencies. as
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8EACON AND R080T FREQUENCIES
IMHl)
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.".
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"""

F..-q_y
29320

29""
29""
29""
29 sec
29 "'"

.....
Uplink

Robot 5011..11I_
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"""""29330 R&1
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29""

COMMUNICATION PASS8ANDS
(MHzl

Uplink
P..aband

14!i91o.1 4!i9&)
14!i 91 o. 14!i ~

14!i96().146 000
14S96l).l<l6000

Table 2.

Downlink
P. Nbanci

294 10.29 450
29 410.29450

29016Q.29.!lOO
29 oI6Q.29SOO

Table 7.

shown in the Table 1. When you hear one o f the AS satelli tes, the fre·
quency o f the beacon can be a guide as to which b ird it is. The
beacon frequencies o f R5-5 and R5-7 change when the satellite is in
the " ro bot" mode. See below.

The beacon s transmit telemetry informat ion in a coded format .
The information is sent in Morse Code at 20-30 words per minute.
Each telemetry frame consists of the satell i te identi fier plus seven
pieces 01 data. A typical telemetry frame might co nsist o f " AS5 KOO
000 076 GOO UOOS15 W17." As this is being written, the only chan
nelthus ter interpreted is the K channel, wh ich indicates the output
power of the transponder. When the value for K is 00, as in the exam
pie above. th is means that the satellite's transponder is presently
turned o ft . A K value other than 00 indicates that the transponder is
in operation.

Transponders

At press time, AS·5, 6, 7, and 8 were known to contain
transponders for two-way comm unication. These operate in Mode
A, which means you transm it to the satellites on 2 meters between
145.910 and 146.000 (the uplink), and li sten fo r returning s ignals on
10 meters just below the beacon frequency (the down link). Table 2
summarizes the transponder uplink and downlink frequencies.

Since a popular c lass of Soviet amateur license allows only low
power operation on VHF, these latest b irds have very sensitive re
ceivers. Therefore, it is recommended that you use no more than 10
Walls effective radiated power (erp) when attempting to com
municate through the RS satelli tes.

Robots

lhe most unusual feat ure o f the new RS satellites is the " ro bot ,"
an automati c CW OSO device present on RS·5 and RS-7. When
operating, the robot ca lls CO on one of the beacon frequencies and
then listens fo r amateurs to respond on a speci fic 2-meter frequen
cy. If you make the proper response, the robot then sends a short
confi rmation message containing your call sign, assigning a number
to your contact, and thank ing you for the OSO.

If I am try ing to work the R5-5 robot , fo r instance, the response ex
pected by the ro bot is " AS5 DE WBBB TH AA " or " RS5 DE W BBBTH
AR K" (it's not yet c lear if the final " K" is necessary). Of course, you

must substi tute your own call sign as we ll as send the proper
seteuue identifier. If the robot has copied your complete response
correctly, it will confi rm the contact by send ing "WBBBTH DE AS5
aso NR XXX OP ROBOT TU FR aso 73 SK." The XXX is a serial
number assigned by the roboltoyour aso. Somet imes the robot w ill
" listen" to several callers and then send several con fi rmation
messages in succession .

The uplink trecuenctes lor robot operation are given in Table 1.
The best success has been achieved when transmitting slightly
(perhaps 4 kHz) below the frequencies in the table. Sometimes the
beacon and robot f requenc ies are inte rc hanged, so be sure to tune
aro und.

Experiments

According to the Soviets, RS·3 and AS·4 are intended for ex
perimental use, explaining wh y no transponder or robot activity was
heard on these satelli tes during their early life. By the t ime you read
this, these two satel lites may have produced some surprises.

Orbital Parameters

The first rough estimates for the orbi tal periods of the new
satellites range from 118.52 m inutes for RS-3to 119.77 minutes for
R5-8. The cor responding per orbi t long itude inc rements vary from
29.76 to 30.07 degrees. When the six satellites were first launched,
they were quite close together. However, s ince they are in sli ghtl y
d ifferent orbits, they quickly began to drift away from one another.

Summary

The new AS sa telli tes are very easy to hear. In the mid· to late
evening, and again in the late morning hours, the six satelli tes have
been solid co py, even on inexpensive shortwave rece ivers. A dipole
or other simple t o-met er antenna will be perfec tly adequate for good
recept ion.

At th is writ ing , the new satelli tes were only two weeks ol d, and
thei r orbital parameters were not known with suff icient accuracy to
permi t the preparation of reference orbi t tables, such as those
published for OSCAAs 8 and 9. More up-te-cate informat ion on the
AS satell ites can be fou nd in AARL bulletins and on the various
AMSAT nets. Thanks to WB1EYI and W9KOR at the ARRL for their
assi stance in providing information used in this art icle. -WB8BTH.

Two-meter H.T. Amplifier Kit

1398 Edwards Ave.
lakewood, OH 44107

(216) 221·9500

1.5 weue In-2O out
COR 8NC In- 50-239 out
sma ll s izll: 1·3116 ' " 3 ' " . ·112 '
Class C Of loBI

ask about
our other
UHF & VHF
ampl ifier kits

ORO ENGINEERING

APARTMENT BLUES?
Get on the air NOW !

WITh

HANOBOOK OF APARTMENT OPERATION
by Dan Fox. W2IQO.

EverythIng you need TOknow about opelQting nomthese
rough SpOTS. Over 150 tcct-nueo pages cover

every aspect ct cccn menr/ coneo ccercnon.
MONEYBACK GUARANTEE

only $12.50 + $1 .50 plh Check, MC, VISA (card#·date)

to Wessex Publishing Co. Dept. B9

POB 175 N. Chelmsford, MA. 01863
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MAGAZINE
80 Pine Street

Peterborough NH 03458

~
MAKE

MONEY . . .
$ELL

MAGAZINE

Our dealers are telling us tha t '7 3"
outsells them all . . . so call today
and join the dealers who make
money with 73 Magazine.

For information on selling 73
Magazine call 603·924·9471 and
speak with Ginnie Boudrieau, our
Bulk Sales Manager. Or write to
her at:

Selling 73 Magazine, the ham radio
magazine that offers quality and
quantity, brings the ham into your
store. Once through the door you
can sell him anything.

fromNEW

THE
NEW
WEATHER
SATELLITE
HANDBOOK

--SAVE $2..95--
WEATHER SATELLITE

HAN OSOOK (lirst edition)
By Dr. Aalph E. Taggart WB8DOT. Valuable information In th is
f irst ecruen Is not Included In Dr. Taggart's just published
book, The New Weather Seteli ite Handbook (see above).
Chapters such as " How to Build an Electr ic Timer for Satelli te
Track ing" and " Build ing an Automat ic Control fo r th e Satelli te
Aeceiving Station" will no longer be available when th is en
ucn is out ot prin t. This is a good entry level tax! for tnc ee
discovering the exciting new use of weather satelli tes. Aegular
price: $4.95. SPECIAL PACKAGE PRICE··BOTH BOOKS FOR
ONLY $1 0.95, SAVE $2.95! (This oller available only while sup
plies last.) Order WS7300 and receive both edit ions of the
Weather Sate llite Handbook for only $10.95 (plus $1.00 shipp
ing and hand ling charge).

Here is the completely updated and revised edit ion 01the besl·
sell ing W..ther Satell ite Handbook- containing all the mtcr
matlcn on the most sophisticated and ettecuve spacecraft
now in orbi t . Dr. Taggart has wr itten th is book 10 serve both the
expe rienced amateur satellite enthusiast and the newcomer.
The book is an Introduction to satellite walch ing, prov iding all
the informat ion requ ired 10construct a complete and highly ef·
tecnve ground staucn. Not Just ideas. but soUd hardware ce
signs and all the Inst ruct ions necessary 10 operate the equip
ment are Included. For the thousands of experimenters who
are operating stations, the book detail s all procedures neces
sary to mod ify their equipment for the new series of space
craft . Amateur weat her satelli te act ivity represents a unique
blend of Interests encompassing elect ron ics, meteorology
and astronautics. Join the privileged few in watching Ihe spec.
tecre of earth as seen from space on your own mon itoring
equipment. Order BK7383 $8.95

BY DR. RALPH E. TAGGART

•u~ the Otder card in ttli. maguine Of itlHTliU your Ofde<" on • sepa,a te piece o ' paper
and mail to:13 RadIO BooI<sh09 • Ptlterbofough NH ll3oI~. Besure to illCllKM ehe<:k Ot
detai led eredit card InlOffTlllt ion. Add $1.50 f.rll tlook. $ U lO e&ell *dditional bool<.
$10.00 pel" tlook IOteign 'i",,-il. Note: Pric.. aubjec t to cllange on bool<a oot published
by' 13 Magazine. Queat lona regarding your ordef1 Please ....rite to Cullomer Service a t
thtl above add." a. Pla. se ll iow Hi ....eeks.Of de livery. NoC.O.O. o rdera accepled. FOt
Toll Fr" orde.,ng call 1.flOO.256-5<l73.
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James Leathem K7BTB
48 Pine Cone Dr,

Williams AZ 86046

I am look ing for a used com
mun icat ions se rvice monitor,
preferably a Cushman or IFR .

Tommy 5. Evans NE4J
401 east Vance 51.

Wilson NC 27893

I am in need of a schematic
and Inst ruct ion manua l for a
Gonset G·151 FM Communi
cator.

I am in need of an assemb ly
manual for a Knlght kit oc cscn
rcsccpe, model KG-635. I will
copy and return you r orig inal.

R. Weinberger KSSTI
14130 Alta Vista

Saratoga CA 95070

Eight: Nadzab, Ho lland ia, t eyte.
and Tokyo.

Donald E. Head K8NCZ
8190 Wright Road

Broadview Heights OH 44$47Marvin Rosen N3BCA
20 W. Madison St.

Baltimore MD 21201
( 301 ~68S-8308

ALL NEW
t 5 Meter Mobile CW &. USB

1would li ke to hear from old
members of the 136th Radio jn 

tellige nce Corps , especi a lly
those operat ing at Secti on

I am in need of a copy of the
owner's manual and schematic
for a Ro b y n M T7 0 1 C B
transceiver lester.

S.E. Hess W7CW
6540 Chico Way N.W.
Bremerton WA 98310

I am looking for a vtc to
accompany my Hai li c ra fters
SR..s2 receiver .

Sen Kronnick WS6REN
2539 Thayer Court

Riverside CA 92507

21 ,000-21 .450 MHz
High l OW (rEf') low 2W (I'E.r ); WO luning: norse b li'nke. : Hne
rune 58. KHz :t CW 01f'~1 ; d igili' l frequency counter. 13 ,8V de

@ 3A. neget tve ground: L 9 .5" Jl W 9 " Jl H 2.5" ; weighl (2. 3 kg)
5 .7Ib~ . : mobile mounrtng bracket . UNOU' ! '\OO

SERIOUS DEALER LISTS AVAILAaLE

r-..=.-=---,

HAM HELP
I would like to correspond

with someone who has used a
Cushcraft R·3 nan-wave vert ical
antenna.

1275 N. GROVe ST.
ANAHEIM, CALIF. 92806 (714) 630·4541

NOTE.: Pr ice . ~pecl fl c c' l ion~ subject 10 change wllhout nonce

<lnd oblig<'l i ion.

•

. :
:: r-

.... 361

Eleclronic
Distributor,

Slep Electronics Companq
P.o.BOX 100. HWY 441. DEPT. 73

OTTO. NORTH CAROlINA 28763
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MOVING?
Let us know 8 weeks in advance so tha! you won't
miss a single issue of 73 Magazine .
Attach old label where indicated and print new ad
dress in space provided . Also include your mailing
label whenever you write co nce rning your subscrip
tion . It helps us serve you promptly . Write 10:

THE 1982 EDITION

GENERAL LICENSE
STUDY GUIDE

FOR TOLL FREE ORDERING
CALL 1-800-258-5473

MAGAZINE

by Timothy M. Daniel NBRK

This is the complete guide to the General license.
Learning rather than memorizing is the secret. This
is not a question-and-answer guide that will gather
dust when the FCC Issues a new test. Instead, this
book will be a helpful reference, useful long after a
ham upgrades to General. Includes up-to-date FCC
rules and an application form.
ORDER yours today and talk to the world .
SG7358 $6.95
The 1982 edition will be ready to ship in March.

·U. e the order card on Ihe Reade rse-aee pag... oflhls magazln... cr
Itemi.... j'OO. order on a eecerete piec... of paper and mall to: 73 Radio
eookshop. p...ta rbo.oug h NH 03458. Be sur... to inc lud e ch...c k er
d...tail ...d Cffldi l card information . No C.O.D. ord ...rs accepted. Add
$1.5(J han dling cha rg... for tha li. s t book; $1.00 tor ...acb addilional
book. Ou...sllons r ga rding yo u. o.der? Plea s ... w. lt... to custom...r
S...rvic... alth... abov addres 5. Please allow 4---6 wa... k5 to. de liv...ry .

Z;P' _

Call, _

o Payment enclose-d

Subscript ion Dep artment
P.O. Box 931

Farmingdale NY 11737

print N E W address here:

1SmagaZine

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I Address I

~i~ ~ta~ ZiP _.E.3~)

I
I 0 Address change only

o Extend subscription
I 0 Enter new subscription 0 Bill me later

I 0 1 year $24.97 (Canada $27.97, Foreign surface S44.97/US funds)
Foreign ai r mail, please inquire.

I ttvou have no lubel handy , prim OLD address here.

1;;3
• Cr"I Name' Call _,,,
I~ Address _

-I ::: Cltv 5",, _

1-c

1
I Name - - - -------

MICROCOMPUTING. POB 997. Farmin dale NY 11737

_ _ _ _ In terbank 1/ _

_ _ _ _ _ _ Exp date

32386

CC Rene wa l

I . AE [I Blll me

·TRS·80 is a trad<e...... '" of Tandy CO' p<If.. tion .

Address _

City State__Zip _

Interbank #' Exp , date' _

Signature _

Name _

Card #__~ _

Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazIne. This
Is full of news about programs, accessories and theory on
the world's largest selling computer, the TRS-80*
definitely begInner level and includes lots of program
listings. Find out what all the fu ss is about.

[ Ne w IlUboc:r1pUon a 12 I..ues for $24 .9 7
I Payment enclosed $, _

L VISA L 'Me

Pie......lIow 6 ",eeks for de live ry

[-~rJ . .'"1 Canadia n: l y•. only1S21.97 In US FUOO5Ol mlcrocomputlng f oreign: 1yr. only"44.9 7 1n USFundS

• P.O.B. 981 • Farmingdale N.Y. 11737

ZipSta te __

Card 1/

Signature

Name

Address
Cit y _

Can 20% Be Wrong?

- fo' ,,"ven tester r;'derrng se.v.co con ton tree 1800! 258·5473

Canddi,m: 527.97, on~ yur only . (I,S. fund5. for~ ign .ur
fac ~ , 544.97. on~ yur o nly . (J.S. funds_ fo.eign air maif .
pl~ ...e inqu;.e. PI~as~ a llow 6 w~~ks fm deli, e.y. 32386
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UnI,,_1 ComIBunl(adons

A DIVISION OF INNOVATIVE LABS, INC.
P.O. BOX 339

ARLINGTON. TEXAS 7600 4·0 339

SUPERVERTER I. .... .. .....• .... ... $99.95
The ultimate In converter technology! Dual·stage selec
tive preamp, mixer, i.t. amplifier and no-drift c rystal-con
trolled oscillator. We recommend this unit tor experl.
enced kit builder• . 12'11 Stationary Power
Supply . . . $24.95 for Superverter I.

VARIABLE POWER SUPPLy......... $24.95
~mplete k it Includes all components for working unit,
Includ ing deluxe box and overlays.

DISK YAGI ANTENNA.• ••....... •... $25.00
Complete kit with PVC and mounting bracket. St ronger
than loop yagi, and equal In gain.

SELECTIVE PREAMP••• •••..•.•.•• • $44.50•This new unit Is not like other wldeband preamps. Ex-
per ienced kit builders can easily add this unit to our ex
Isting boards or to other manufacturers' boards 10 lm
prove overall performance.

2300 MHZ CONVERTER KIT.. •. • •.•. • $35.00
Complete with PC board. parts and lo.page Instruct ion
book.

4-FOOT DISH ANTENNA ....•....•. • $54.95
Overall 25 dB gain. Partial assembly requ Ired. Shipped
UPS (ground) only.

DL·2QOO SATELLITE RECEiVER•.• •. $749.95
Fully assembled receiver-this Is not a kit.

120 0 LNA............ ......•.....................•.....$650.00

TERMS: COD, Money Order, Bank Cards
HOURS: 8:30-4:30 COST; MON-FRI (817) 265-0391 INFORMATION

Our product may be copied, but the performance Is never equalled. POBOX 339 ARLINGTON

UNIVERSAL COMMUNICATIONS TX 76004-0339 '

THE COMMUNICATIONS TERMINAL THAT DOES IT ALL!

o M ulti ple uear d at ine d WRU. Fou' WRU functions You
can seleCl any combinetion of 111 initiate sequence, 12)
Terminate seque nce, 131 what 10 trensmi t back 1~

anythlngl, 14) whethe, 10""ve on tape Or not. WRU fu nc·
lions w<>,k In all mode. IMo'se. Baudol 0' ASCII).

• Wo,d wrap ping , wo,d mode adltinll, diddle. igno'e ca,
riage ' eturns , 1'"'" p 'OlI,ammab~ end 01 li ne seq uence,
edjuslab~ c'ffi.ge width, tran.mlt d<"ay 111.ad, none,
aulo adaptivel, b'eek mode, keyboa 'd selectable , baud
'a'e, shih, CW I<eyinll, unshlfl-on-epa"" snd .ignal Invert .

• G.n.re l Pu' pon va O.dfc.t.d : TER MINALL wo,t.o
w"h a gene'a l pu 'pose compule' so the m.jOflty of you'
investment he, ma,ny dlffe,ent app licaliona,

USE OUR TOLL FREE NUMBER TO ORDER

(6001 344-7493
In CA & for servi ce (2091 667-2888 or 634-8888

15 DAY M ONEY BACK TRIAL PERIOD
1 Yr. Parts and Labor limited Warranty
· TRS·SO i. a r"lliste' ed tradema'k 01 Rad io Shack

TERMD~

Simplicity of Operation Superior Performance
What are you waiting for? THIS IS THE WAY TO GOI

• TERMINAll is a hardware and software system which converts your
TRS ·SO· [model 1 or 111 1 into a state of t he art communications terminal.
TERM INA lL works with a general purpose computer, is expandable, has
superior performance and is simple to use. TERMINALL has it ali i

• Simplicity. TERM INALL is easy to connect to your radio and easy to use.
Plug into your receiver headphone jack and copy Morse cod e, Baudot or
A SCII . Plug into your CW jack and send M orse code. Attach a microphone
connector and send Baudot or ASCII using audi o tones (AFSK). That's all
there is to hookin g it up. You will be on the air and transmitting in minutes!

• Software on cassetta and disk, assembled and tested hardware and exten 
sive instruction manual. Specify M odel I or III. Level BA SIC, 16K required.

• Hardw. r. c loc k mainlain. cor'ectll"", du,ing all ope,a ·
tiona, P,oo,a mmabie lime/date lo,mat.

• FI• • ible In t erfac ing ", Sepa,a le CW and RTTI'
demod ulators, AFSK, CW and PTT keyin-g, IiO mil loop in·
te'connect, RS232 IN end OUT, hend ' ey inpu!. and ..de
tone oulput ,

• Mu lt ilaval Olaplaya , Edit Window to ente, " ans mit text
or p,oll ,em me. ...g.... Slatu. Window di.play. mode,
ope,atinll pa,amelers, prompts and e" o, messag,,".
Dia lOg ue Window displey. 'eceived end tra""mined leot.
Review window 10< examinin-g and ad ilin-g hl'to<ice i t..t,

• Fa ntu tic M o,ae Re c. pt ion: Six .telle active filte,
demod ulatGr a nd euto adaPllve Mo'"" elgo'~hm copies
lhe weal< a nd sloppy ones ,

We dIScount Ep so n P" nte ' s
C.II Now'

-'"~.

• Soltwara may be kJaded inlO VOl" compute, on casselle
Of di.l<, Ente, you, c.II'ign and 1M time .nd VOl' will , ta"
,ecaiving immadiately , No adjustmentS ore n....ded to
,eceive Morse code, If,lu lly a utamatic. It wo," . You will
be on the ai, and tren.mitt ing in minI'Ie•.

• Full ASCII capebilitie•. Uppe' end lower ca.... control
cod.... even /odd /no pa'itV, 6, 7 0' 8 data bits . 75 to 110
ba ud.

o Butfe,ed ASCII pa ,a ll.1 pri nt. , O<Jtpul: anv Of all Ie".
0' WRU activated IAUTQ START).
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Iowa's Only leorn Dealer

Leroy WD0CZO

ICOM

G&K Amateur Supply
2920 East 9th St.
Des Moines, Iowa 50316

7:00-5:00 Mon-Fri.
7:00-1 :00 Sat.

~"
Write for information.I

~

International's leadership in crystal design and
production is synonymous with quality quartz crystals
from 70 KHz to 160 MHz. Accurately controlled
calibration and a long list of tests are made on the
finished crystal prior to shipment.

That is why we guarantee International crystals
against defects. material and workmanship for an
unlimited time when used in equipment for which they
were specifically made.

Orders may be placed by Phone: 405/236-3741.
TELEX: 747-1 47. CABLE: lncrystal- TWX:
910-831-3177' Mail: International Crystal Mfg. Co., Inc.,
10 North lee. Oklahoma City, Oklahoma 73102.

.... 101
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,..w .TH . o m o ,.,

BEAM
ANTENNA
HANDBOOK

- ,-_a__"=::-:

_.~,- ~.~,

'" ..,."

CUBICAL
QUAD

- ,-O"-'<a__"

COOKBOOKS
TTL COO KBOOK_ by Don La ncas te., bplains wha t
TTLis. how il wo<ll , • • nd how to use it. OiKu'ses p.ac ·
ticel applicahon•••uch as a d ig ita l .countltf a nd
d i,play .yst..... .....,11 coun ler, elec t.Of'lIC . topwatch,
digital vol t met" and a digital "Cho me t e ..
19.50· Bl(l063

CMOS COOKBOO K_I))" Don Lancaster . De.ails the
.pplicatlon 01 CMOS, tM' lOw pOWer lOgIC lamily
suit.blelOf most .pplicatiotla p,esenlly dominated by
TTL. Requi' ed 'Uding 10' eYe ry se.ious digit.1 e . ·
",,'imenle.' $10 .50,' Bk 1011

THE WELL
EQUIPPED

HAM SHACK

••

TVT COOKBOO K- b y Oon Le eceeter. Deacrlbes t he
use o f a s tenda rd l el e ~ i si o n receiver as a mtcrcprc
ceeec r CRT te rmina l. E. pla lns and desc'ibes cnarec
te' gene ra tion. cu ,so, control a nd inle,lace Inlo,ma·
lion In typie.'. easy·to--unde<sland Lancasle . s tyle.
$9 95 " BK1O&t

S PECIA L OFFER
Ch art of

UNITE D STATES AMATEUR
RADIO PRIVILEGES

b y e1 oC nee...... emiH.lOD type . aDd Cre_
q uency ( 01 160 tbro 3 eeeeee• •w h . 41l:lC pro-
rialoa Cor the aew SO. 17. aDd 13 meterbaada.
TMa 3 3 II :18 tn. twelye-eolor e llan l a the (tnt
or Ua k ind t o be both tnConaaUye IUId d eeor.·
Un. 83.00 ..Iue. onl y 8 1.95 witb the pili" '
e haae of 1 or more booka Crom the Rad io Book
ahof ' (8 u p p lle a IImlted . order now.,
CH 3 00 8 1.95.

• HOW TO DEFEND YOURSELF AGAI NST RADAR _ BKl 20 l _ by B<U<:e F. Bogner and James R. Bodna••• I.wyer
"nd '~a' e~pert. Th'S DooII g 'ves you tna ammu nlllOl'1 ' 0 challenge Ina .ada , " fMd8f'lCe" "';01 usually INds 10 a
..-:l,ng con-.i.c100n. T.... m;olOf pari.o l .na bOOk details Ina In wo<l",.g s o l rada'_you 'll become mora ol.n e_,
perl II'I.n mosl POliCe oll,,*s and luOQft- T.....emalnd. 01 I bOOk oull,nes how 10 detend your"'l ~"nsl •
..-:l,ng hcket - I.... ob--.a ll()f'l$. m"asu,es.nd test ,mor'lY you musl obl.in 10 delend yoursell "Ihoul .na ""p 01
, I• .....,• . Tl'le PtlOll 's. 101 less than, lo ne! $6.95·

WORLD REPEATER ATLAS - Compie le ly updated , o ve'
230 PIgflS 01 repeata. Ii,Iings a re Inde_ed by loca tion
and " llQ ueflCy, M0f8 Ih.n 50 maps pinpolnl 2000 repe.t,
'" localions II'I.oughoul I.... USA. FOfelgn IIs lings il\
elude Eu'ope. I.... Midd Ht Easl, Soull'l A",.,I(:.I, and
AItIc. , 54.95" BK731S

THE MAGICOF HAM RADIO-by Jerrold Sw",~ W8HXR
beg'''' will'll. .br1ell'lialory 01amal_ 'a4iO and ol Jerry's
",001_,1 'n n. Pa rt 2 eerene many oll'lam ' ldio's
he<oIc momenla. Hamdon >", close hn will'l I..... (:(Inl;'
netll ol Anlarclic:l .'a I.... subjec:1 of Part 3. In P.rt .. t l'le
lire""", and l'Iumorou. llldlts 01 ham lila gel .1>eI. d....
And whal o l lhe fulure? Pari S pee<s inlo II'Ie c:ry-slal ba ll.
54 95" 8 K7312

A GUIDE TO HAM RADIO- by larry Ka l'l, ,,,,. WB2NEL
Wl'la!'s Am, ta u. R'dio .11 . boul? Yo u can laa rn Ille
be siC, 01 tl'l is I.se inating hobby with Ihll excelienl
beg inne r'S guide . II anawers Ihe mOl t frequenlly asked
q ue l t lOlls in an ealy-golng manner, and il s hows the
beal way 10 go a boul gelling an FCC license. A Guide to
Ham Radio ,I .n 1de.1 int.oductlon 10. hobby ...joyed
by people around II'Ie world, 54.95. " BK7321

WORLD RADIO TV HANDBOOK 19$2, 25TH EDITION
- Tl'lil book is lhe blble 01 inlernalional bfoadclllers,
proYiding the only aull>OOl.liWllOUrOlI ol • • act inlanna
IIOtI about~ling and TV ltationa WOf1d wide.
Thia 1981 ediliofl is compIeIe-ty .tWiSlld. gi,,;ng com
;:weI'lens~ CO'tIer~ 01 st>orI. medium and long wave.sec pages 01 v,ta l asPecls of wo , ld listening.
$16.50. BKI1 e-t

---M I CR O COM PUT ER BOOKS FROM 73---
' UNDERSTANDING AND PROGRAMMING MICRO
COMPUTERS_BK7382_A valuab le . dd ltlon 10 you.
comput'ng lib rary. Thil IWOi'a rt lexl includel the besl
artlc las Iha t l'Ia~e a p pea 'ell In 13 and Kiloba ud
M;c: rocom PUl lng magazines Ofl the hardwara and solt·
ware aspecls of fl'llCrOCOmPUling, WeI.....nown IUlt>cIn
and wel l-slf\lC'l ured taxI h8lps the reader get 1rwoIved.
$10.95'

HOW TO BUILD A MICROCOMPUTER_AND REAU Y
UNDERSTAND rT_ b'y sam~. The elecl'onlcs
!'lCII)I)yisl who w. nl l 10 build l'Iis own mIcrocompulet
.yslem now haS. pra.eUcal MHQw.TQ"' guidetlook- This
bOOk I•• combinalion lechnical .....nual and progr.....
ming gu ide Ih. 1 la~.. th8 !'lCII)I)yisl s tep-by..,ep II'ttoI>gI'l
th8 design, ccoetrccuco. lesting, and deOugglng 01 "
complele mic rocompule. syslem. Must ..ading fOf
.nyor.e desl. ing • lrue understanding 01small compul,,'
syatema , $9.95. · BK7352

HOBBY COMPUTERS ARE HERElI! you want to come
up to s peed on how compute .s wOlk- hardwa.e and
sol!wa.e_ Ihia Is an a _ee lle nl booII. II alarll with lun·
dam, nl&ls and . xpl,ins lhe circui ts and the bal lcs. 01
prog•• mmlng. a long will'l ' couple o f TVT COtISltuCl1OI'l
projeclS. ASCI I, Baudot . etc . This book 1'188 1h8 highest
recomff>et'dalionS" a leach'ng a id. 54 95," BK7322

• SO ME OF THE BEST FROM KIL08AUO/MICROCOM.
PUTlNG- 8 K7311- Acollection o f tha beSl arlic l" s that
l'Ia~e recentiy appea'ed in Kilobaud! MICROCOMPUT·
ING. Included ia matltfl.1 Ofl Ihe TRS-80 and PET
,y,tems, CP/M. lhe llOIlOIIlOB!'>' Chips. lhe ASR-331"
mina!. Oala bese management, word prOCllll8lng, Ie_I
editors and liIe l lructu'es ara coYerell 100, Programming
techr"ques and ha,dcofa ha'llw llla (:(InalfUCliofl prot
ecI$ lor mooems. I'IIQI'I speed <:aI$8IIa Irllerl-.:es ..-.e:t
TVTI ",a also included in !I'Iis .....ge lorm8t, 200 p11J$
page ed,toon.. $10.95."

• 40 COMPUTER G...MES- BK7381- Forty games .... all
in n l d ,llet8fl1 calegor_. Games IOf la'ge.nd smal'
• Y' nd ........ sec:tiOl'l Of'l calculato< games. Many
--.ions ol BASIC uSlld and a wide variety ol ayslems
' epres,enled. A must lor I.... serious compuler games·
men. $7.95"

. THE NEW HOBBY CO MPUTERS - BK73.fO-Thls
book likes it rrcm where "HOBBY CO MPUTERS ARE
HERE!" leaves off, with Cl'la plllfSOfl La,ge seere Inl eg ra·
!lOll. how 10 choos" a mlC' op rOC8llSOf chip, an lntroduc
nco tc prog.amming, low CO$t 110 to< . compute•. com-
pule' i1.11hmelic. Cl'lecklnlj) memory boa.ds . . . and
much. much more! Don'1 mISS mis It ..., ..-..:\Qus val...!
Only 54.95.'

....-. c---. ...... _. I
_ ..... <-000-0.:.--"-_<000_'-' ''_ --J

'Use the Ofller ca .d in Il'IiS m.gu,1'>8 0< ,Iemize you.otOefon. separete piece 01papeo-.r>d mall 10: 73 Rad,o Booksnop •
Pe tertaOfougll 101 HOOotSll. Be IlIJre 10 include check 0< delailed c'ed,1 ca ' d informallon. No C O.D. orde.s . Ccepled , All Oftle..s
add $1 .50 l'Iandhng "'I' bOOk. $1.00 each 8dd 'honal book. $10 .00 Pltfbook IOfe lg n a,rma ,L Please a llOw"-6 weel<1 IOf
del'vlfY.QueshOllS ,egard,ng you. order:? Plelse Wtlte 10 CuSlon>el' se-oee allhe lbove address , (P"ces s uDjecl10 Cha nge
on bOOkS nol published I))" 73 Magazine.)

I
CO. II'UTER

. GA~(JES
"'", . t '-' Ii "KKXXll' p.Jl'i1g

Some
of the
Best
Ircm

FOR TOLL FREE ORDERING CALL 1-800-258-5473



VOL. IV I C TEST EQU I PMENT - B ec o m e .
t,oubie.hootlng wizard ! In Ihia fourth vol ume of the 73
TEST EQUIPMENT LI BRARY are ~2 home conatruction
protects fo r building tesl equIpmen t to work with your
ham ata tion and in aeNlclng digilal equipment . In·
c lude ' . cumulalive- indeI l or all four volumes for t l>e
73 TEST EQUIPMENT LI BRARY. $04 .S6," LB1362

RF AND DIGITAL TEST EQUIPMENT YOU CA N
8UILD- BK1a..t_Rt burst . l uncl ion, squ.re w.ve ll&n·
er.tOf1,. vanaDltl lenglh pulse gerMlfalors_ IOO 101 Hz
m.rker. ~f .nd rt . weep ll&n&,atOf1,. audIO osc.•lIrhig·
nal Intaelor, 1"6 MHZ. .yntheslZer, d.g.lal ,eadOUts for
coun l e.., sewe,.1 couete... preacale•. mic'ow.ve
meter. ete. 2!12 pages. SS.95" BK1a..t

VOL. I COMPONENT TESTERS_ HOW 10 buiid tran·
.iato, l este.. l8). d iode teste.. (3), Ie teste.s (3),
vollmeter. and VTVMs (9). ohmmeter. f8 dlffe.enl
k inda), Induclanc& (3). caplcity (9). Q measurement .
crystal checking (6). l empe.atu.e 121. •u,.1 meters for
tl>e blind I3l. .nd all SOt!S 01 miscellaneous d.t. on
meter• . . .u.lng them. m.king thern more Yersahl• .
making aland.rds.lnv.lu.l:l'" book. "",95· LB7359

VOL II AUDIO FREQUEN CY TESTERS-Jam-packed
wllh .11 kInd" 01 audIO lrequency test equipment. II
)IOU·.e Into SSB. FITlY. SSTV. • Ic~ Illi. tlOOI< is • must lor
)IOU ... a good booI< tor 1'11·11 addlCl••nd ••penmenler$.
1001 "",Z ," LB7360

VOL. III RADIO FREQUEN CY TESTERS- Radio trequer>
cy WIVes. tl>e common denOminator o f amateur .&<:lio .
Such items as . ....r, anl .....na imped.nce. l ine impadlUw::e.
rt ou tput, . nd field sl renglh: det.lled Inslructiona on
testing l he-ae IIem.lnc iudn sections on signal general
ors, crys tal ceubretors. llrid~ip oecll l. lors. no iSfl gener.
• to rs. dummy loads. and much more, $4,95." LB738\

THE TEN METER FM HANDBOOK- l:ly Bob Hell K9EID,
Thll handbook h.s been published to help 11'1. ten meter
enthu. last le.rn more .boot the m.ny methods 01 con
ve.sion, and I . lcks th.t are used to make e.isting units
worll better, Jojn tl>egre. t ·1in. ..... ..o t l he world on t.....
FM .nd ""'lOy the lanl.st ic . mount of tun In communi·
catir>g w'th ......teu. sl ations ""OfIdwlde on ten mel..
FM , $04 ,95," BKI190

THE PFlACllCAl HANDBOOK OF AM ATEUR RADIO Filii
REPEATERS - Dy B.II Pasternak WM!TF (author of 73
M8Qavnes monlhly eotumn " Looillng W...n This is the
booI< for t'" VHFo\JHF FM«. compiled from material
sut>mitted by over a hurtdrad indlv idulls. c lubs.
OIllaniUhorll and equipment manufaclurers. A ~must

",-" lor)lOU' ham shac1< shell. $12.S6," BKI185

--The 13-
Test Equipment

Library

HANDBOOKS
FOR THE
HAMSHACK

IC OP·AMP COOKBOOK-by W.ller G. Jung. Co.ers
net onl y Ihe basic theory of the IC op amp, In ~ re.t

det.lI . but . Iao Includes over 2SO pr. ct ic. 1CirCUIt ap
plication•• li ber all y IIlusl.al ed 592 p. ge•. ~'h :<8 '1. ,
SOfTbO<J nd. $14,95," BK1028

OWNER REPAIR OF RADIO EOUIPMENT_ by Frank
Glass K6RQ Hflfe's a book that wi l l te&cll )IOU .n ap
proaoch 10 troutlleahooting ....ilhOul • I/'I8(;k full 01 test
equipment. Written In • na".atM. flOfHl\Sthernatical
sty.... 1\ will aoncourageo you to lMlCCeI$fulty IIx}'OUf own
no P'0bItm$ 80 to 90% 01 the l Ime. E~ It )IOU don1
want 10 fix. you cen !Bam a 101 about how things \lIOflC
and l all , Add 10 you. Ilbr8IY and per-sonal expertise .
$7.95,· BI(7310

INT ERFERENCE HANDBOOK- by W,III. m R. N. lson.
WA6EOG- Thla llmely handboOl< covera ......., type Of
RFI ptOb",m .nd gi'lflS you I I>e SOlution. ba sed on
practical , xperiflnCe, Covers interlereonc. to TV. r&<:llO.
hi-I i. te"'phone. •• diO . mateur. commerCIal and CB
equipmen t Power nee Interterence IScovered indepth
_hOw to loc.te n . cu,e it. work WIth tile publiC, s.fety
precaution., hOw to trein RFII investig. to,a. W' l tten by
• n RFI e. pert with 33 years at ..perience. Il'I iI pfofuse
Iy Illustr. ted bOOk is packed wit h pracllcal easy-tIT
unde rsl.ndlnform. Tlon. e 1(1230 $8 ,95

WOR LD P RE SS SE RVIC E F REQUE N CIES - b y
Thomas H. ...nglon. Can'l w. i t to hea r the even ing
newa, or are you wondering .bO<Jt the newa that you
artm 'l hearing? Receive by R.d io T, I'type (RTTY} all
the world ne.... s .nd financial h.ppen lnga I rom the
WOf1d capitola on a2. hou. a day ba sla. Thlabook gives
you tl>e ffeQ ....ncies and l imes o f b roadc• • t 01 such
ne....s aefVlce. a. AP. UP!. Reute•• . TASS. VO" . nd
london Preas. A lao Included la an Inlroduction to
RTTY with inform.tion on equIpment. an tennas. a !>bre
viatlona-everything yoo need 10 Qtl started In RTTY.
SS.95" BK I 202

NEWI
THE NEW WEATHER SATELLrTE HANDe OOK_ by
Or. Ralph E_Tagg.rt WB600T. Here la I'" complel ely
upclatad and fevllle-d edit.on con l . inlng a ll 11'1. In forma
tion on I he moat ao ph,iatlc.t ed and eueeu-e
spacec.aft now In orbll. Th's book se..... s botll the ex
perienced amateu r a. lellite enlhu slaat . nd the new·
comer. ltla an Introduct ion to a.te il ite w.tc hlng, pro
vldlng all Ihe Info.m.lIon reQul.ed to COnSl fuCt a cern
crete and highly elle<:live ground erauon. Solid hard·
..... .e designs . nd .lIlhe Instfuctlons necen.ry to cp
erete Ihe eQuipmenl ere included. For e.pe.lmente.s
who .re oper . tlng st. tlons. the book de"h. alt proce
du.e. necen ary 10 modify equ lpmenl lor the ne.... ser
ies o f .pacecran . Amateur weathe' ..teliite .ctivity
' epre-sents a unIQue blend o f interesle encomp.saing
elecl.onlca, met&OfOlogy and asl rona ul ica. Join t l>e
privilegad few In ..... tchir>g t'" spe,(:lact. o t earth as
Men from .pace on yOUf OWn moni lorl"1l eq uipment
$8.95." B1(7383

«M'irEST
COOIlIIOOK.--

BEHIND THE DIAL- by Bob GrtMt_Gel~ tun out 01
short....ave listening with this in teresting lIulde to
•..::.. i~e.s. aOlerma. , frequencies. and Interferenc•.
s.t .95.· 8K1301

THE CHALLENGE OF leo_ I" tile new"' book in the r.J
techn ical Iibral'\l, dedicated to l6O-met", operatl ng_ 51
[)yon provides all nece... ry lola.matlon to get started
on this unique band . TM atl-tmpcrtant antenna and
grOUnd systems .'8 delC,lbed In detail. Thlllnlroduction
contains 1011" " , 110 11 plloto , 01Stew Parry's (the King 01
160) shack. Thll rllf.r.~ Is • must lor IIfIw and It.·
perilloced "Top Sand" OPelators Pr lc<l : $4 ,9!),. BK1309

SS8 _• .THE MISUN DERSTOOD MOOE - by James B
WIlson. Single SidetMlnd T.a n$lTli$$ion ... thCKlaaoda 01
us use it -,- day, yeI 11 remains one 01 ,"- ......
ur>CIerstood ' acalt 01 amateur radio. J 8 . Wilson
p<esenls _.1 m..~ 01 sideband gene<'ltion. am
ply Illustrated WIth charta and sct>emll loet.. wI'lleh will
enable t"- ambitiOu$..-de< to constfUC1 hia own lIide
band geoeralor. A must tor l he lectWealty-_ loId ham.
~SO" BK13!Il

PROPAGATION WIZARD'S HAN DBooK_ by J , H.
Nelson. When IIUnspot" rlddled ttle worldwide com
municahon" net*Olks 01the 1940$. JoIln Hen,., NetllOlt
looI<ed to the pt. net" lor . n . nswe<. The fft.Ult ..... . .
t~eo,., 0 1 p'op. g. tlOn lorecasling bned upon In
terpl_Ia,., . l lgnmenl tl'l.I made ttle .uthol' the most
reli able forecaster In Amerle. tod. y. TI'loe lX>Ok provides
.n enlightened look .t ccmmumceucoe p. st. presenl,
. nd fUl ure, lIS well as teaching the .rt of p.op.g.t ion
lo recasting , $6,95." BK7302

e TOOLS & TECHNIQUES FOR ELE CTRONICS
BK7~-by A. A, W ick. 'a an eaay·lo-undersl.nd book
written lor the beginning k it bu ilder as ....ell as the ex·
perlenced hobbVisl. II haa numeroua pctu... . nd
de8Cflpl iona 01 1"" safe.nd (:OlT8Ct ..... ys to use bealC
and~i.Hzed tool, lor e lectronic project" as wel l as
specialiZed metal working lools and l he cl'lamk:el aida
lIWI'lich are used In repal. ahop$. $04 ,95,"

THE CONTEST COQI<I,ooK- reveals the sec.et, Ol lhe
CQnlest winners {domastic. OX. and specialty CQntest,,~

complete wllll pI'Iofos.nd dIagram" of equipment used
by the lop scorers , FInd oot how to malle 150 contacla in
one hour. SS.95 · BK1308

THE 13 TECHNICAL LIBRARY

-
CONTESTER

FOR
THE

' Use IheOfder card in I l'Ils magazine 0 ' ilemize yoor order on I separate piece o l p.per . nd ma,110: 73 R.dlo 8ooI<ahOp •
Pete,borough NH 034!508. Be SUfe to irw::ludecheck or detailed credit card in fo rma tion. No C.O,0, order. accll9ted. All orders
add $1.50 handlingli"t book. $1.00 e.ch add it Iona l book. $10.00 pef bOOk foreign airmail , Piease allo w 4.0 ....eexs to,
dellve.y, o ceeueee 'egard ing your order? PI.ase wri te 10Customer ServIce . 1the above acldress, (Prlcea subjec t to change
on books not pUb llahed by 73 M.gaZine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



SPECIAL OFFERT Both Novice License Study Guide and Novice Stu~y

Tapes $ 19.9 5 , Order NP7300.

"GENESIS"
5 WPM- CT1305- This la the be-ginning tape 'or peocfe
who do no t know the code a t all, It t..kes them lhrough
tl>e 26 Ielle rs, 10 numbers ..nd necess;uy punctUiltiOfl,
complete ",ilh practke every step 01 the ..... '1' using the
newest Di ltz leaching techniQues . II is a lmoat ml.ac
ulous! In one hour many people-including kids 01ten
are able 10 master the code. The ease of lear"""", giYea
eonl icienee to l>egi....., ...ho rn;ghl OIl'\111fW iIfl drop OUt.

"THE s nCKLE R"
1+ WPM_ CT7306_ Thi$ is the praetic:8 lape \of tM
Novice and Technician licenses. It la rTIllde UP 01 ana
solid hou r 01 code. senl allhe o tticlal FCC stand.. rd (no
other tape we've heard ...ses lhese lltllnd"'d', so mllny
people flun k the code when they are sudden ly- under
presaure - I..ced with cnaract.., sent at 13 ...pm ..nd
spaced 'Of 5 ...pm~ Thla Illpe i, not merTIOflzllble. unlike
the uny 5 ...pm tape. Since the code groups a re entirely
random ch-aIaeter, sent In groups 0 ' J.....

"COURAGEOUS"

20 + WPM- C1732O- Code Is "'''''' get, you "'hen you
go lor the Extra class lioenM. It i, so ""'ba<1uaing 10
Pilnic 001S'USI because you didn 't prepara you<S8lf ...,11'
th is tape. Illlli. ia only one won:llasler. the ClOde
WVUP" are so d l lieul t that yoo·1I a lmoallall asleep copy.
Ing the FCC stufl bV COfTIP,f1aon. Users raport t""lll>ey
can 'l believe I'IOw easy 2Q per really IS ...,Ih thIS l..ntuloc
one hour 1_ .

fiOUTRAGEOUS"
25 + WPM_ CT7J2S _ This ;s Ihe lape 'or lhat small
proup 01o_arach ievlng ""m, who wouldn'l be ccoteot 10
simply sallSly the code requiremenls 01 lhe Extra Ctas,
license. 11", lhe loughest lilPtI ...e've gol and ...e keep II
perm"l'lerIl Ille 01 hoImS ...ho ha_e maslered II. let UI
k"O* """"'" you ·re up to st>88d and ...e ·11 Inscribe you.
name in 13' , CW ~"'.II 01 ~ame.'·

"'BACK BREAKER"
13 + WPM",:,CT7Jl3-CoOe groups 8Q81n. ..t a b<isl< 1.
per so you WIll be ..1_ _ you If l down In Ironl o t t~

sleely~ed government ,nspector ..nd ~ stlll'1S !lEIndlng
you pla in lang ...age lit only 13 per..You~ tt,1S extra
m..rgln 10, o_come lhe Piln,c wIl,en 's ...nl_sal In ,the
test sltu..trcos. When you\oe spenl your money a ,nd time
10 lakelhe lesl, you 'lIlhllnk Ilea ..... you Md thiS back·
brea+<ing tape.

-SSTVTAPE-

-

NEW. UPDATED

EDITIONS OF OUR

STUDY GUIDE AND

. ADVANCED CLASS LICE NS E STUDY GUIDE 
$Gl08t - Ready to upgrade you' license? To prevenl
retaking lhe FCC II'loOry exam. '1'00 need lhe 73 Advanc
ed theOry g uide. SSB. antenna theory. trllllsmitters. an<!
electronICS measunng lechniql,les lire ~ered In del,,1
in th la N.!Iy-to-tOllo ... a tuely guide. Special mode$ and
teetlniq ues, s.uch .. AnY. arealsotreated . An engi_.
Ing degree is no, _u')' to ""ster the Advanced
theory-Iry UliS bOOI< belOfe visillng the uami....... 01·
lite

'
$6.96.. (Pubtillhad bV TAB Book Sprev;ous to recenl

cha",," In f'CC exam material.)

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

THE NOVICE----,1S CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

License Study Guide

ttOVItE
utEliSE
stUO'f
GUIOE....-..~

FROM W AYNE GREEN BOOKS

• NOVICE STUDY QUIOE - SG735T- tly Timothy M. Oan.el NSRK- Here "t"'" most up to dale novice
guide available. It is oomplel e wi lh Information about leaming. Morse Code, hn Ihe ., tfllli FCC
arnat"". regulations and the currenl FCC applicatoon torms. This llu'ci8 is not a que,loOnlanswer
memO/jzahon course but .ather it empha9lses the pracucat side of gelling a ham license ami puttinll a
station on the au. n ,,,,lIeels what the FCC expects a NoYice \0 know wmlOut page alter page 01 dull
lhecry . Tholl mosl cuffent informat ion 51, 11 availetlle.1 la SI VfIo8o,'S pr ice,~,~

• NOVICE STUDY TAPES-C~II you .re julll gelling llIarted in .....m radIO. you'll neeeese
lapelI ,Ild,spensabIe! TIlII up-to-theominu" .....SIOf\ Of t". 13 Study eour- Is Itle pertect -V to learn
~h;ng you !'IeII(l 10 bleeze ttwough the No:Moe ....inen exam. Theory, FCC rtIOUla toons. al'ld
ope'a' ,"ll ski lls are e ll~ed. ~ you'l be amued e t l'IOw'ast you ",rn liSlflg t~ tapes'
~ lhe tll!lt is beh ind you. eeeete~ .....11go nghl on being userul. because they ere~ Wltll

tM latl'lll: IntormatlOn on .wng up you< 0- ka.m !dllt lOn.~ oeWng on tM a i,.
ThouMnds 01 people 1\.lI..., ",SQO..ed how easy IMming trom eII_te can be-Of'" "0*~

enter t~ 'lIsdnallng wortd 01 ham racho! Sal ot 3-$t5,95,·

SCienli.ts na.e~ that you learn lasler by lis ten inl ltlan by reading because you CIOn play a ea:>
selte ta pe awJ< and 0_ In your spare tlm8- eveo whl e YOU're dm.ng' Va ... get more end more 1n '0
each lima yo... hear it. Vou can't progr_ wl lhout so l"i 'u nda menta ls. Theselh reehour·long larll!lgl.....
you all lhe basics you'lI n~ 10 pass lhe Novice exam eaSily , Yo u'lI ha"llan understanding 0 me ba·
sics willen will btl Invaluable to yoU'Of lhe . ....10 ' your lI'e! can '1'00 alford to take your NoVIceexam
without IIr51 lis tening to these tapea,?

•

~•
IIIl

....~ .... .

GENERAL LICEN SE STUDY GUI DE- b y Tlmolhy M.
Daniel Na RK. Thll Iithecamplalaguide 10 It>eGaneral
License, Learn ing ra lher than memorizing i, the
secret . Thi, I' nol • quest ion-and-ps..... g uld. Ih..t
...ill galher dU$l hen the FCC I••ues a ne... teat. In-
stead. th i, bool< iII be .. t>elplu l .elerenee. uselu l long
all.. a h..m u pg.ade. 10 General. Incl ude. u p-Io-dale
FCC rule , and a n applical iOfllorm. Order YOU" tadllY
a nd talk to the ...orl d SG7358 $&.95

-

--FO

FOR YOUR HAMSHACK • SLOW SCAN TELEVISION TAPE- CT7J50 - PrIz.
winning programs trom the 73 SSTV contes t. Excellent
for Demo l $5,95.'

-u se the order card In lhls mllgaz ine or itemize your o rder on a separa te p iece ot pape r and mail to; 7J Rad io BooksrlOp •
Pele rborough NH03458, Be eore 10 Include chac +< ordelaile-d c red it c .. rd in'ormlllion. No C,O.D orde r...cceptec . All orders
add $1 ,50 hand ling !irs l book. $1.00 each add ilional book, $10.00 per book lore,gn a"m.. .I, Piease a llow .-6 ...ees e fo,
delivery,QueSlio ns ..garding you, orde' ? Ple.. . e write 10 Custo me r servica a t l~e a bo_e ..ddress.I Prices suble<: l 10 Change
on books not publi shed by 73 Magazme .l

BACK ISSUES
• BACK ISSUES _ complete your f;OIlaeloon; many are
pnme ccnect..DIes "0*. classics in lhe held ' A lull CQI.
OK:horl I' an Inyal uable campendlum 01 radlO ..nd eee
Iro nies knowledge '

13JOO_6e 'ore July 1980 " " $3,00
73350-July 1980 lhru October HUll .............. ...$3,50
7J3SOP _ Novem ber 1981 10 P' esenl.. ".. '-. $3 ,SO
7~-5 your choice..,,, _ $10,15
73010_ I 0 your choice , $16 00
73025 -25 yo r choice __ _ $27 ,00
73125_25 1'0"" choice, $1.00

Add $1.00 per in il len lhan 10
$7.SO per order u rc or mQ<e

• FREE BACK ISSUE CATALOGS are yourS 'Of lhe uiI·
Ing . ,peclfy 73 M,,9"Z'f" . ar40f Ki_lJd A1ocrocom
PrJ,mg, back issue calillog ...hen you send your name
~ lIdOres. to uS on a postea'll

--

---
H'1NSD /1

.. ·. 16 .1 .·11 swt... X

'------'

S ty le ry -'S,l yle w

--.---.._-

• Preaer\'e ~ prol.,;1 your cotlectlOfl tor a lilel l""!
On:ler 1_ handsome red binders ...tlll gokl lett ering .
$7.50 tor I . 3 \of $2:1 .15. 6 tor $A2.oo. (Po$1pa.id wltllin
USA. please lldd $2:.50 per order OUlside USAJ CfIfICI< Of

m-..- O/defS only, no pirone or CO D. orr:Je<"a 13
BlfIderI. P.O. 80~ 5120, Phnlldel pl'lla . PA 191011.

·I'IIOTZ.-Abo..~ Id4r~.. for Bboden only.

W2NSO/l

MAGAZINE
BINDERS

. OSL CARDS - 73 lu, fIS out a tanlast K: se, iea 01OSL
e-rd' at abcMJ I hall the cost 01 hay ing them done else
...he.e eee.....,. tfley a 'e run a , a fitl·ln bet...een p.inl ing
book, and other II"",s in lhe 73 Print Shop. 250 Sty le
W_OW025O_IOf $8,95' ; 500 Style W-OW0500-IOf
$13.95· ; 250 S ty" X_OXll25O_IOf $8.95' ; 500 Sly'"
X-OX05OO; 250 SlYle Y-OYll25O-lor $8.95' ; 500
Style Y-OY05OO-lor $13.95 ,' Allow 6-12 ",k ' lor
" Iiv"..,..
• LIBRAR Y S HELF BOXES - Theae , tu rd y wMe, cor
"Iated, dirt·reslslant boxes each hold a lu ll yearol 73.
K. i obaud Microeompuring or80 Microcomp u tiflp. With
your order, request sel l·sticklng labels 'or any 0 ' the
101l0wing: 73, Kilobaud Micf oeOmput,ng, BO Mic roeom·
PUMp, CO, OS7, Ham Rad,o , Personal Compul mg.
Radio Eleclro",CS. Inrerf..ce Age. and Byte, O,"r 1
BX1000-tOf $2:.00"; or"r 2·7-BX2002-lor $1 ,50
each ' ; order 8 or mQ<e_BXtOO2 _IOf $1.25 P(;I'I • .

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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CONSTRUCTION -

SATEllITES- FromPhase 111 to
TVRO, 73 M agazine covers the news of
the sate ll ite world like no other rad io
amateur magazine.

NEW PRODUCTS- Th;'
brief look at the latest ham equipment
on the market kee ps you on top of new
developments in amateur radio.

AWARDS- To find out what
certificates are available where. read Bill
Gosney KE7C's coverage of all the ham

• radio awards.

REV lEWS- Before you buy. save
yourself some m oney ... check 73's in-

• depth evaluation of the latest gear.

HAM HE lP- A, aservicetoyou.
73 prints your Quest ions in our magazine.
This he lps you to obtain hard-to-get parts.

• sche matics, and owne r's manuals.

For£'lgn air mad. please i f1Q Ul fe

The builder's
• magazine

. . . that's 73. You get
the best projects from
the best authors
every mo nth.

Subscnpnoo De partment
P O Boll. 'l]1
Farmingda le, NY 11737

1-800-258-5473

MAGAZINE
FOR RADIO AMATEURS

J

I
I
I
I
I
I

• I
3 I

etter

FCC - If you're looking to the future,
these outtakes from the Federal Register
chronicle changes in pol icy and regula-

• tions that relate to amateu r radio .

DX - This globe-trott ing co lumn keeps
you informed about the news of the DX

• world f rom Kingma n Reef to Bahrain .

FUN -lust forfun.John Edwards KI2U
provides you with wacky puzzles. q uizzes,

• and games that test your ham mett le.

----- - - - - -

Interbank" :==: --:;~~;;~

Addre~~ _

Ciry Sta te Zip _

Card " Ex.Date _

Send me a dozen issues of
for the doze n reasons listed above!
0 1 yea r, USA $1 9.97
0 1 year, CANADA. US funds $27.97
0 1 year. FOREI GN, Surface. US funds $44.97
o MC 0 VISA 0 AM. EXP. 0 CHECK/MO

RTTY lOOP - To keep you
abreast of radioteletvpe developments,
Marc Leavey WA3AJR explains the new

• RTT Y equipment, the increasing rote of
computers in RTTY, and other matters of in terest to
digital co mmunicat io ns fans.

NEVER SAY DIE - If you want
controversy, Wayne Green W2NSD{1 will
give it to you. H is popular col umn ranges

• from travelogue to t irade and is guaran
teed to enterta in, inspi re and enl ighten you.

CONTESTS- you get all the
news on the contes t world from Robert
BakerWB2GFE. He'll give you informa ti on

• on upcom ing events and resul ts from re
cent contests.

/'

I
I
I
I
I
I
I
I
I
I
I



•

Miss Amoa also run s an ex
cellent service lor the visit ing
amateur. This service provides a
beach house complete with en
the latest radio gear including

with an elected Prime Minister
and legislature.

All electricity in the islands is
produced hom oil imported from
Fij i, and, like most other de
veloping countries, Cook Is
lands is simply reeling under the
burden of vastly higher energy
co st s and increasing food
prices.

Amateur radio equipment fo r
use in Cook Islands has a twen
ty percent customs duty levied
upon it. In the case of an am
ateur bringing his own equip
ment for his own personal use,
no duty is paid as long as the
equipment leaves the country
with the foreign ham. Loca l ac
vol tage is 240 volts. 50 Hz. The
license fee is NZ$6.00 per an
num and is issued upon presen
tation o f a copy (or the original)
0 1 your home slat ion license. A
very quick way of obtaining a ZK
li cense is to forw ard fu ll par
t icu lars to Miss Jane Amoa, PO
Box 243, Rarotonga . Cook
Islands. South Pacif ic .

The author and a Cook Islands fr iend.

virtually bereft 0 1 natural re
so urces and is dependent for its
livelihood mainly on overseas
trade. It import s over fifty per
cent 01 its rooo. all of its raw
material s, plant machinery, and
o il, Ihe main source of energy in
the islands. The main exports
are bananas, co pra, and canned
orange and pineapple juices. It
is compl etely eert-ccvem tne.

this ~lication
is available in
microform

Universlly Microfilms Interna tional

300 Nor1h zeee Road 18 Bedford Row
Dept. P.A. Dept. P.R.
Ann Arbor. Ml 48106 London. We 1R . EJ
U.S.A. Engl.nd

-----------

no permanently active hams in
the Northern Cooks. I wa s
rece ntly on Manihiki Atoll l or
two weeks and made seventy
HF contacts. Unfortunate ly,
however, Murphy struck in the
form of two large lizards which
shorted out the rect ifier beard
and the power transformer in my
Kenwood 5305 transce iver, urn
iting the number o f rad io con
tacts that I courc have. (I w ill be
making another trip shortly and
hope this time to have a spare
rig aveuabre.)

The Southern Group consists
01 two ato ll s, Paimerston and
Manuae, and seven isl ands.
These are Mangaia. Aitutaki,
At iu, Mauke, Mitiaro, Takutea.
and the largest is lan d and
capital, Rarotonga. the most
developed of all of them. al
though it is only twenty-five
square m iles in area.

Rarotonga is a fert ile island
with the breathtaking scenic
beauty of white sand beaches
and a sparkling clear lagoon. It
has spectacular rugged moun
tain peaks together with a warm
trop ical c li mat e perpetually
tempered by the soft, coo l,
so utheast trade winds. Th e
highlands are mainly covered
with tropical evergreen forests
while the lowlands and valleys
are used for planting.

Cook Islands, with a pop
ulation of eighteen thousand. is

73 Maguine
Subscription Depl.
PO Box 931
Farmingdale, NY 11737

73 MagaZine does not keep subscnp
lion records on the premises. Ihere·
fore calling us only adds lime and
doesn't solve the problem.

Please send a oescnct.oo of the
problem and your most recent an
dress label to:

AMATEUR RADIO
IN PARADISE

Cook Isl ands certainly has a
lot to o tter the traveling ham.
Th ere are only t went y -fi ve
amateurs. and its Prime Min
ister, Tom Davis ZK1AN, is very
active on the air. II is an ex
cellent location for working all
types 01 OX, and when you are
operating from there, you are
rare OX yourself.

It the Cook Islanders are nol
al ready famous lor their friend
ly, hospitable ways, it is only
because the world has seen so
little of them. Long isolated
from major travel routes and to
day 's world 01 bustling ci ties
and crowded beaches. the is
lands wh ich make up the sell
governed area of Cook Islands
are possibly the last unspoiled
discoveries in the South Pacific .

The li lteen islands that cern
prise Cook Islands lie scattered
over 751,000 square miles 01 the
Pac ific to the northeast o f New
Zealand. There are two dist inct
groups, the Northern and the
Southern.

In the north lie the islands of
Penrhyn, Nassau , Pukapuka,
Manihiki , Rakahanga , and
Suwarrow. All except Nassau
are coral atolls. Amateur radio
activity there is sparse, often en
1'1 from visiting hams sent for
research or for United Nations
work. At the moment, there are

DX
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antennas for al l bands, a
housemaid, and car or bi ke ren
tal, au for a very reasona ble
cost. In add ition, portable qen
ereto rs with multi-volt ages,
t ransceivers, and antennas all
can be hired by the more acven
turous ham who wants to st age
his own DXpedition to the outer
or Northern Group of islands.

There are no television t rans
missions in Cook Islands, but
there is an FM broadcast station
on 103 MHz. Rad io Cook Isla nds

b roadca s t s on short wave 
11 760 kHz, and ZK4 and 1ZC on
medium wa ve-630 kHz.

Stuart Kingan ZK1AA hand les
all of the interisland telephone
patching, using modified am
ateu r equ ipment. rransm!s
stone are on 4038.00 MHz USB
from 1800 hours GMT for the
Southern Group. N ort h e rn
Group transmissions are on
12214.00 MHz USB from 2000
hours GMT. His callsign for this
network is ZKA2. He is also in

charge of the PEACESAT net
work, transmilling as ZK 1XA
Rarotonga on satellite frequen
cy 149.220 MHz and receiving
on 135.600 MHz from 0200 hours
GMT. He uses very modest cir
cutanv-porertzeo antennas wi th
150 Watts output, which give ex
cellent result s. The network is in
use daily.

Shortage of equipment and
trained personnel to teach local
youngsters about amateu r radio
and electronics is the main rea-

son why so few new licenses are
being issued.

If you ever have the chance to
visit Cook Islands, I strongly
suggest you take out a license
and operate, as conditions are
excellent to all parts of the
world. The loca l people are
friend ly and very helpful.

Kia Orana!
James Goodger ZK1DG

PO Box 64
Rarotonga, Cook Islands

South Pacillc

CONTESTS

CALENDAR
ARRl DX Contest-Phone
aCWA aso Party-Phone
RSGB Commonwealth Contest
YlISSB oso Party-CW
BARTG Spring Rny Contest
Spring VHF/UHF aso Party
CW & Rny World Championships
ARCI aRP Spring aso Party
YllSSB aso Party-Phone
ARRL VHF aso Party
ARRl Field Day
IARU Radiosport
International aRP Contest
ARRL UHF Contest
European DX Contest-CW
ARRl VHF aso Party
European DX Contest-Phone
ARCI aRP CW QSO Party
ARRl Sweepstakes-CW
European DX Contest-RnY
ARRL Sweepstakes-Phone
ARRL 160·Meter Contest
ARRl10·Meter Contest

FREQUENCIES:

EXCHANGE:
RSm plus serial number start

ing at 001.

British Commonweal th or Brit
ish Mandated Territories.

The general rules for RSGB
HF con tests, published in the
January, 1982, issue of Radio
Communication, will apply. This
contest is a slnqte-operator,
single-transm itter event. Evi
dence of simultaneous opera
t ion on more than one frequency
may resul t in disqualification.

A lso, all contacts must be on
CW only. Contacts may be made
with any station using a British
Commonwealth ca llsign, except
those withi n the entrant's own
call area. UK stations may not
work each ot her for points.

Mar 6·7
Mar 13-14
Mar 13-14
Mar 20·21
Mar 20·22
Mar 27-28
Apr 3·4
Apr 17·18
Apr 24·25
Jun 12·13
Jun 26·27
Ju110·11
Jul17-18
Aug 7·8
Aug 14·15
Sep 11·12
Sep 11·12
Oct 16·17
Nov 6·7
Nov 13·14
Nov 20·21
Dec 4-5
Dec 11·12

than March 31st to: Pine Tree
Chapter #1 34, Glenn Baxter
K1MAN, l ong Pond Lodge, Bel
grade Lakes ME 04918. Separate
logs and scores must be submit
ted for both the CW and phone
parties. Work as many QCWA
members as possible and apply
for any of the special QCWA cer
t ificates which you may have
qualified for: Worked 50 States,
Worked 60 Chapters, Worked
100 Members, and/or Worked
500 Members.

RSGB COMMONWEALTH
CONTEST

Starts: 1200 GMT, March 13
Ends: 0900 GMT, March 14

This contest is open only to
members of the RSGB resident
in the UK, and rad io amateurs
licensed to operate within the

A WARDS:
Plaques for the top phone and

top CW scorers. Certificates will
be given for the 2nd through 5th
ru nners-up in bo th the phone
and CW part ies. Standings and
scores w ill be published in the
QCWA News (summer, 1982,
issue).

EN TRIES:
Logs should include the tot

lowing info rmat ion: t ime (GMT),
call, aso numbers, name, chap
ter nu mber or name, and state or
co untry. It is t he responsibility
of each contestant to provide a
legible log (no carbon co pies)
and to list all claimed contacts.
The total contacts for each page
wi ll be recorded at the bottom of
eac h page. The total contacts
for t he party should be recorded
at the top right of the firs t page
of the log . Log sheets w ill not be
ret urned. Make sure you have
correct postage wh en yo u mai l
your logs. Send logs not lat er

SCORING:
Each contact made wit h

another a CWA member will
count as a single point. This
year's contest has two multi
pliers. The fi rst is the same as in
years past: Each chapter is a
mult iplier of one. The second is
that DX stations are a multiplier
of two. DX stations are defin ed
as Europe, Africa, South Amer
ica, As ia, and Oceania-the
same as for WAC of ARRL. Con
tacts wi th in your own country
count only as a chapter muttlp!t
er. Final score is then the total
a so po ints t imes the sum of the
number of chapters and DX sta
tions worked.

aCWA aso PARTY - PHONE

Starts: 0001 GMT, March 13
Ends: 2400 GMT, March 14

This is the second weekend 0 1
the 25th annual aCWA aso par
ty. Contacts with the same sta
tion on more than one band can
be scored only once. Contacts
made with "captive" sta tions,
such as those operat ing in local
nets, are not valid .

EXCHANGE:
aso number , ope ra to r 's

name, and aCWA chapter identi
fication (offic ial number or
name). Members not affiliated
with a chapte r should use " AL".

FREQUENCIES:
Any authorized amateur fre

quency is permissible. The fol
lowing suggested frequencies
have been selected to minim ize
interference to others: 3900·
3930, 7230·7260, 14280-1431 0,
21350·21380, and 28600-28630.
The above frequ en c ie s ar e
selected as a starti ng place.
When pileups occur, don' t be
afraid to go to either side of these
frequencies.

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004
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RESULTS
RESULTS OF WASHINGTON STATE aso PARTY FOR 1981

sponsored by
Boeing Employees' Amateur Radio Society (BEARS)

Alabama Ohio Ferry
"K4ZGB 91 29 5,829 'N8FU 71 25 3,975 ' W7GHT/M 9 5 135
Alaska Ok/ahoma Franklin
'Nl7D 38 15 1,140 ' N5A FV 39 15 1,170 ' W7GHT/M 13 9 351
Arizona Oregon Garfield
'W7ZMD 152 38 15,352 'WA7RQS 56 18 2,070 ' W7GHT/M 13 10 390
Arkansas Pennsylvania Grant
'KES8 122 31 9,517 • AD8J/3 49 '9 2,147 'W7WMO 418 53 54,696

California South Dakota Island
' WA0BZD 16 10 320 ' W7GHT/M 46 21 2,898'NGPE 190 42 19,740

Colorado Tennessee King

'N0CKC 25 13 975 'WA4CMS 45 20 2,180 'KB7G 1,590 103 346,595

Connecticut Texas Kitsap

'W HEE 76 29 6,061 ' W50 VU 82 26 4,264 'W7I1 T 49 25 3,650

Florida Utah Kittitas
'W7LN 27 10 800 ' WA7STA 202 37 14,985' WA4FN A 43 17 2,196

Georgia Vermont Klickitat
'N1 BRT 10 6 120 #' VE7UJW7 1,043 109 252,771'KA4BYS 67 24 3,264
Virginia Lewis

Idaho 'K40D 60 22 3,344 ' WA7YFJ 8 5 80
'KA7LBA 8 7 112 West Virginia Lincoln
Illinois "KD8K 48 19 2,090 ' W7GHT/M 42 21 2,646
'WB9TBU 101 27 6,804 Wisconsin Mason
Indiana " K9GDF 107 34 9,350 "W7DFO 122 37 10,323
" KI9U 212 46 23,368 Okanogan
Iowa "KD7H 233 43 30,057
"WAfJVBW 29 16 1,024 CANADA

Pend Oreille
Kansas British Columbia ' W7GHT/M 25 15 1,125
"W OOCCW 46 21 1,932 "VE7AVN 39 21 1,638

Pierce
Kentuck y Mani toba ' W7BUN 900 73 131,473
"N4FCE 21 13 546 " VE4AF 51 22 3,058

Skagit
Ontario 'W7GHT/M 31 20 1,860Maine ' VE3KK 70 27 5,670

"K20E/1 75 28 5,376 Skamania
BRAZIL #"VE7llJ1N7 1,043 109 252,771Mary land
'PY1NEZ 20 8 320 Snohomish'N3AC 21 11 506

Massachusetts ENGLA ND 'KB7NU 527 51 54,060

"W1AOE 60 26 3,900 "G4HBI 6 4 48
Spokane

Michigan JAPAN "KB7Ul 637 60 76,440
"W8WVU 53 24 3,816 •JA7KE 45 20 2,240 Stevens
Minnesota SWEDEN 'W7GHT/M 35 18 1,890
'WB()LNO 44 18 1,584 " SM3DXC 24 16 1,136 Thurston

Missouri 'WA7ADJ 86 32 6,144

'K0TBB 41 19 2,242 WASHINGTON
Walla Walla

Montana 'W7GHT/M 31 17 1,581
Benton

'N7ATI 9 7 126 'K7AF 90 32 5,760
Whatcom
'WB7ClU 1,484 103 305,704Nebraska Chelan

' W()JJ l 25 12 660 "K7GAH 3,762
Yakima

57 22 'N7AEN 264 67 37,252New Jersey Clallam
"W2CC 5 5 50 'WA7YMC 162 38 15,656
New York "Winner of OSO Party certru-

Columbia cate Award"WB2NDE 107 33 7,062 "W7GHT/M 1,07121 17 #Operat ed from Skamanial
North Carolina Co wlirz Klickitat county line
"KB4GZ 13 8 208 " KJ7N 511 53 70,331 Numbers after ca ll letters are:
Nor th Dakota Douglas OSOs, multiplier, and total
"N()CZO 9 5 90 "W7GHT/M 40 21 2,520 score.
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NEWSLETIER OF THE MONTH

Some clubs have broad membership with diverse interests,
while others focus much more c losely on a single aspect of
amateur radio. Sim ilarly, a newsletter encuro contain lntcr
mation relating to the club's specially. A general. interest club
shouldn't fill its newsletter with OX info, whil e a nx-ciub
newsletter would lose readership rapid ly if it concent rated on
75-meter rag chewing.

This month's winner, theWisconsin Associat ion of Repeat ·
ere newsletter, sticks to its specialty and covers it well. WAR
is the frequency coord inating body for repeaters In Wisconsin
and, frequency coordination being the touchy matter it is ,
keep ing the members (who are pr imarily repeater owners) in
lormed is very important. The December issue is lour letter
size pages long and includes an editorial regard ing neweiet
ter po lic ies and an exp lanation of the new size 01the newsletter
(it used to be pr inted in half·page size). WAR's chairman
writes concerni ng the new regu latory mood in Washington
and the frequency coord inator descr ibes in a " bedtime story"
a recent problem concerning coordination in the state and
uses it to point out the repea ter owner's responsibility in the
coord inat ion process. The bu lletin finishes off with minutes
of the last (quarterly) meeting-particu larly important for a
clu b which draws its membership from across a large state.

The newsletter is printed by offset on colored paper with at
tractive graphics. Perhaps Its nicest feature is the inclusion of
an up-to-date listing of all coord inated repeaters in the state,
arranged by geographical region. One portion of the nat is a
map of Wisconsin showing the regional breakdowns, so it is
easy to determine In which region a repea ter belongs. The list
Is printed on both sides o f a separate tetter-size sheet, so the
newsletter needn't be defaced to save the list.

A newsletter editor needs to keep in mind the audience he
is trying to reach; il he gives his spec ialized aud ience the
spec ialized information that they joined together to learn,
they will be happy both with the newsletter and with the club.

Use all bands, 80 through 10
meters. In accordance with
IARU recommendations, con
testants are reque sted to oper
ate within the tower 30 kHz of
each band except when contac t
ing Novice stations.

SCORING:
Ea ch co m pl e t ed con t ac t

counts 5 points per aso . In ad
d it ion, a bonus of 20 points ma y
be claimed for the f irst, second,
and third contac ts with each
Commonwealth call area. All
Brit ish Isles prefixes (G, GB, GO,
Gl, GJ, GM, GU, and GW) count
as one call area.

AWARDS:
To tn e winn er , the BERU

Senior Rose Bowl; to the runner
up, the BERU Junior Rose Bowl;
and to the leading UK station,
the Colonel Thomas Rose Bowl.
Certi ficates of merit will be
awarded to the first throug h
t hird pl acings in home and
overseas mult i-band or sing le
band entries, as well as to the
leading station in each overseas
call area.

ENTRIES:
separate logs are required for

each ba nd. Each band log
should be separately totalled
and should include, at the end, a
check li st of call areas worked
on the band. l ogs must include
GMT time, ceuercn o f station
worked, exchanges, and points
claimed . Separate band totals
should be added together and
total claimed score entered on
the cover sheet. It is important
that logs are care fully checked
for duplicate contact s. un 
marked duplicate contacts for
which points have been claimed
will be heavil y penalized and
logs con taining in excess o f f ive
will be disqualified.

Ent ries may be single- or
multi-band. Single-band entries
should show contacts on one
band only; details of contac ts
made on other bands should be
enclosed separately for check
ing purposes. Multl·band entries
will not be eligib le for sinqle
band awards. Each entry will
consist o f the separate band
logs together with a cover sheet,
summary, and declaration that
the rules and spirit of the con
test were observed. Ent ries
should be addressed to: O.J. An
drews G3MXJ, 18 nownsvrew
Crescent, Uckfield, East Sussex
TN22 1UB, England. All entries

must be received no later than
May 17th.

VIRGINIA STATE aso PARTY

Starts: 1800Z, March 13
Ends: 02OOZ, March 15

Sponsored by the Sterling
Park Amateur Radio Club. This
year there are three categories
0 1 part ic ipat ion: 1) fixed or por
table single transm itter, 2) fixed
or portable muttt-tran smitter,
and 3) mobile.

EXCHANGE:
aso number and aTH (ccun

ty lor VA stations; state, provo
Ince, or country for ot hers).

FREQUENCIES:
Phone-3930, 7230, 21375,

28575; CW- 60 kHz from low
end, plus Novice bands.

SCORING:
Count one point per 050 . A

staucn may be worked once on
each band/mode. In add it ion,
Virginia mobiles may also work
the same station from each
county visi ted. Virg in ia stations
multiply aso po ints times total
0 1 states, provinces, countries,
and VA counties worked to get
f inal score. All others multip ly
aso point s times numbers of
VA count ies worked to get f inal
score. Virginia counties are oe
termined by the USA·CA coun
ties list .

AWARDS:
A plaque will be awarded to

the highest Virginia score. cer
t ificates go to the highest score
in each state, province, country,
and VA county.

ENTRIES
Mai l log s and summary

sheets no later than April 15,
1982, to A. Ray Massie K3RZR,
At. 1 Box 115E, Dunnsville VA
22454. For a copy o f the results,
please include an SASE.

YlISSB aso PARTY-CW

Starts: 0001 GMT, March 20
Ends: 2359 GMT, March 21

Two srx-ncu r rest periods are
required . Operating categories
include: single operator, o XIWK
teams, and YUOM teams. All
band s will be used and the same
station may be contacted on dlt
terent bands for contact points
but not as country mult ipliers.
Two meters may be used, but

contac ts must be direct and not
through repeaters.

EXCHANG E:
Name, RST, SSBer number,

country, state, and partner's
call. II no partner, leave blank.
If non -member, se nd " no
number. "

SCORING:
Score eight points for each

member contacted on any ccnu
nent. Non-member contacts
count one point. Only member
station contacts count for multi
p liers . Mult ipliers are each
slate, country, and province, as
well as each team contacted

(only once for each team). When
oXJ\'VK partners contac t each
other, it counts as a double mul
tiplier. Final score is sum of
aso points times the total
multiplier.

ENTRIES:
l ogs must show cateatme

(GMn, RST, SSBer number, part
ner's call, mode of operation,
band, and period of res t t ime.
Summary sheets show number
of states, Canadian provinces,
countries, YUO M teams, DXlWK
teams, and partner con tacts.
Send logs, summary sheets, and
completed YL ISSB aso Party
applications to Minn ie Connolly
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QSL OF THE MONTH: KA8DDT

Does the design on David Ashenfelter KA8DDT's card look
familiar? Irs based on graphics used by ABC News during the 1980
president ial elect ion.

If you would like to enter our contest , put your aSL card in an
envelope and mail it, along with you r choice of a book from 73's
Rad io aookanoc, to 73 Magazine, Pine St reet , Peterborough NH
03458, Attent ion: aSL of the Month. Entries which do not use an
envel ope (the Postal Serv ice does occasionally damage cards) and
do not specify a book will not be considered.
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KAlJALX, Star Rt. 1f1 , Crocker
MO 65452. Anyone needing
blank forms or further informa
tion should send an SASE to the
same address .

BARTG SPRING RnY CONTEST

Starts: 0200 GMT, March 20
Ends: 0200 GMT, March 22

The total contest period is 48
hours, but not more than 30
hours of operation Is permitted.
Time spent as listening counts
as operat ing time. The 18 hours
of non-operat ing time can be
taken at any t ime during the
contest, but off periods may not
be less than 3 hours at a t ime.
Times on the air m ust be sum
marized on the summary sheet.

There are separate categories
for single-operator, multi-opera
tor, and shortwave li st ener sta
tions. Use all amateur bands
from 80 through 10 meters. Sta
t ions may not be contac ted
more than once anyone band.

EXCHANGE:
The message exchange con

sists of:
1) Time in GMT; th is must

consist o f a full four·figure
grou p and the use of tne exores
ston " same" or "same as yours"
will not be acceptable.

2) RST and message number;
the message must consist of a
three-f igure group start ing with
001 for the first co ntact made.

SCORING:

All 2·way RTTY contacts with
other stat ions with in one's own
country earn two points; con
tacts out side your country earn
ten po ints. All stations can
cl aim a bonus of 200 points for
each country worked, includ ing
their own. Note that any one
country may be counted again if
worked on a differen t band, but
the continents are counted once
only. The ARRL country list is
used and, in addit ion, each W/K,
VEIVO, and VK ca ll area will be
cou nted as a separate co untry.
Final score is (sum of a so
poi nts t imes the tota l number o f
countries worked) added to (the
number o f countries t imes 200
bonus points each times the
number 0 1 continents). Note:
Proof of contact w ill be required
in cases where the station
worked does not appear in any
other contest log received or the
stat ion worked does not submit
a check log.

AWARDS:
Cert ificates will be awarded

to the leading stat ions in each
o f the three classes, the top sta
tion in each conti nent, and to
the top stat ion in each WIK,
VENO, and VK area.

If a contestant manages to
contact 25 or more d ifferent
countries on 2-way RTTY during
the contest. a c laim may be
made for the Quarter Century
Award (a CA) issued by SARTG
and for which a fee of $3.00
(USA) or 15 IRCs Is required.

Make your c laim at the same
time you send your log. Holders
of exist ing QCA awards should
indicate and list any new coun
tries to be added to their exist
ing records. Make your claims at
the same lime that you send in
your IOQ. However, due to the
high volume of work, it will not
be possible to prepare and drs
patch any new awards or update
any e)( istlng awards until the
final results of the co ntest have
been evaluated and published.

Additionally, if any centes
tan t manages to make contacts
on z-way Rny with each of the
six cont inents and the SARTG
Contest Manager has rece ived
either a co ntest or check log
from each o f the si)( stations
concerned, a c lai m may be
made for the WAC Award issued
by the American RTTY Journal.
The necessary information will
be sent to the Journal, which
will issue the WAC Award tree of
charge.

ENTRIES:
Use a separate sheet for each

band and ind icate all t imes on
the air. Logs should contain:
date/time in GMT, ceusicn o f
stat ion worked , RST and meso
sage number sent, t ime RST and
num ber received. and points
cl ai med. Logs received from
shortwave li steners must con
tain the catlsign of the station
heard and the report sent by that
station to the station he is wo rk·
ing. Incomplete loggings are not
eligible for scoring. The sum
mary sheet should show the full
scoring. the time on the ai r, and.
in the case o f multi-operator sta
tions, the names and callsigns
of all operators invol ved with the
operation o f the station. All logs
must be received by May 31st in
order to qualify. Summary and
log sheets are available from the
Contest Manager at the address
shown below. The judges' deci
sion will be final and no corte
spondence ca n be entered into
with respect to incorrect or late
entries. All logs submitted will
remain the property of the Brit
ish Amateur Radio Teleprinter
Group. Send entries to: Ted Dou
ble GBCDW, 89 Li nden Gardens,
Enf ield. Middlesex EN1 4DX.
England.

SPRING VHF QSO PARTY

Starts: 1600 local time, March 27
Ends: 2400 local time, March 28

Sponsored by the Ramapo
Mountain ARC . The contest

rules are considerably different
from the last two contests.

C lasses o f entry include
single- and mult i-transmitter. A
station 01 the single-transmitter
class may operate us ing several
different transmitters but may
not emit more than one signal at
any given time. A station of the
murtr- transmitter class may op
era te simultaneously with a
single emission on several dif
ferent ba nds. The number of oc
erators, loggers, etc., does not
affect the class 0 1 the station
entry.

A section is defined as a geo
graphical area one degree in
longitude by one degree in ratl
tude, identified by a 4· or 5-digit
number indicating the next low
est degree of longi tude and tati
tude. Example: RMARCclub sta
tion WA2SNA, located in Oak
land NJ at 74· 15' west and 41 ·
3' north, would use a section
designator of 7441.

Each aso has a point of value
based on the distance between
stations as determined by the
larger of the differences between
the section designators' lati
tude or longitude plus 1, with a
max imum of 10 a so points. E)(·
ample: WA2SNA in 7441 works
W3XX in 7638. The d illerence be
tween 74 and 76 is 2. The d iffer
ence between 41 and 38 is 3.
Three is the larger difference,
so adding 1 to it would result
in 4 aso points.

The section multiplier is the
to tal nu mber of di fferent sec
tions worked per band. The tot
lowi ng band multipliers are
used to determine the final
score per band: 50 MHz = x 1,
144 MHz = x 2,220 MHz = x4,
432 MHz = x 8, 1296 MHz =
x 16, and 2304 + MHz = x 32.

The score per band is equal to
the total of aso point values per
band times the sect ion multipli
er times the band multiplier. The
tota l score is the total of individ
ual band scores. Each two-way
aso must include an excnanqe
of station callsign. section des
Ignator, and class of entry (sin
gle- or multi-transmitter).

Prepare a separate log sheet
for each band . Heading mtorma
ucn must include your station
calls lgn, section designator ,
and class of entry. Each individ·
ual QSO entry must include
date/time (GMT), ceusrqn, sec
t ion designator, and entry c lass
of the stalion worked, and the
aso point value. Per band sum
mary information must include
the total of aso point values



and the total o f different sec
t ions worked.

Prepare one entry sheet, ind i
cati ng for each band: band, aso
point total, number of sect ions,
band multiplier, and band score.
Also inc lude the total of a ll band
scores. This shee t m ust also m
elude your station callsign, your
section desi gnator, ARRL sec
t ion and d ivis ion, and mailing
address, and must be signed by
the licensee or trustee of the
call used.

An SASE to the RMAAC will
obtain log and entry forms. A ll
who submit the required data
will receive a copy of their news
letter with results. Award certttl
ca tes will be issued to the high.
est scoring stations on each
band as well as on a total basis
in each ARRL sect ion, division,
and overall. Mall forms no later
than May t st to: Ramapo Moun
ta in ARC, PO Box 364, Oakland
NJ 07436.

CW & RTTY WORLD
CHAMPIONSHIPS

CW Event: ooסס to 2400 GMT,
April 3

Phone Event: ooסס to 2400 GMT,
April 4

Sponsored jointly by 73Maga
zine and the RTTY Journal . Use
all band s, 10 through 80 meters,
on the spectueo mode. Cross
mode contacts do not count.
The same station may be work
ed once per mode.

Op era to r cl asses are: a )
si ngle operator. sing le trans
mitter, non-co mputer ized : b)
singl e operato r, sing le transmit
ter, computerized; c) mcm-ocer
etcr. si ngle transm itter, non
com puterized; and d) multt-cper
et or. sing le transm itter, comput
erized. Si ngle operator stations
may work 18 hours maximum
per mode, while multi-operator
stat ions may operate the enti re
ze-nour period. 011 ti mes are no
less than 30 minutes each and
mu st be noted in logs. To be er
ig ible for the computerized
c lass, your station must be in
terfaced with a rmcroorocessor
controlled RTTY and/o r CW op
erat ing sy stem su ch as the
TRS·80, Heath/Zenith , Apple,
PET, OSI, Hal, etc . Utilizing a
memory keyer for CW does not
cons t i t u t e a com p u teri ze d
station.

Entry categories are: a) CW

only, b) Rny only, and c) CW
and RTTY both.

EXCHANGE:
Stat ions with in the 48 contig

uous Un ited States and Ca nada
must send RST and state, provo
mce. or territory. A ll o thers will
send RST and a consecuti ve
contac t number. If your station
is comouterrzec. add the tet ter
" C" to the end of your excnence.

SCORING:
Count 1 aso point for each

val id contact. An add itional
bonus point is earned if the eta
nonworked is computerized and
sent a " C" at the end of hi s
exchange. Cou nt 1 multiplier
point for each of the 48 ccntrcu
ou s United States and each
Canadian province/territory and
DX country (outside the cont igu
ous US and Canada). The total
c laimed scor e is the total aso
points limes the total multiplier
points.

AWARDS:
Contest awards wi ll be issued

in each entry category and oper
at or class in each o f the US call
d ist ricts and Canadian provrnc-

es and territories, as we ll as in
each OX country represented.
Other awards may be issued at
the discret ion of the awards
commillee. A minimum o f 5
hours and 50 asos must be
worked on a mode to be el ig ible
for awards.

ENTRIES:
Entr ies mu st i nc l u d e a

separate log for each event en
tered, a dupe sheet, a summary
sheet , a mult iplier check list,
and a list of equipment used for
each mode of operat ion. Con
testants are asked to send an
SASE to the contest address for
ofl ic ia l forms!

Omission of the required en
try forms, operating in excess 0 1
lega l power, manipulating scores
or t imes to achieve a score eo
vantage, or fa ilure to omit
duplicate contacts which would
reduce the overall score more
than 2% are all grounds for im
med iate disqualificat ion.

Entries must be postmarked
no teter than May 10th and sent
to: CW and RTTY Champion
Ships, C/o The RTTY Journal, PO
Box RY, Cardiff CA 92007.

* Technical Forums * Women 's Activities * New! Personal Computers

* ARRl and FCC Forums * Newl Home-Brew Forum

* GIANT 3-Day Flea Market Equipment Forum * Amateur of Year Award

* New Products and Exhibits * Special Group Meetings * Special Achievement

* Grand Banquet * YL Forum Awards

April 23, 24, 25, 1982
Hara Arena and Exhibition Center - Dayton, Ohio
Meet your amateur radio friends from all over the world at the internationally famous Deyton HANWENTION,
$eating will be limited for Grand Banquet and Entertainment on Saturday evening so please make reserva
tions earty. Banquet: speaker IS Roy Neal, K6DUE, NBC News.

If you have registered WIthin the last 3 years you will receive a brochure In late February. If not write Box
44, Deyton, OH 45401.
Nominations are req uested for Radio Amateur of the Year and Special Achievement Awards. Nomination
forms are availab le from Awards Chairman, Box 44, Dayton, OH 45401.
For special motel rates and reservationswrite to Hamvention Housing, 1406 Third National Bldg.,
Dayton, OH 45402. NO RESERVATIONSWILL BE ACCEPTED BYTELEPHONE.
All other inq uiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720.

Rates for ALL 3 Days: Admission : $7 in advance, $8 at door.
Banquet: $14 In advance, $16 at door.
Flea Market Space: $1 5 In advance.

N\ake checks payable to Dayton HAtv\VENTION, Box 333, Dayton, OH 45405.
Bring your family and enjoy a great weekend in Dayton.

DAYTON Sponsored by the Dayton Amateur Radio Association, Inc.
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AWARDS
Bill Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oak Harbor WA 98277

TEN·METER FM AWARDS

• Sponsored by the Nort h Whid·
bey Island Repeater Associa
tion (NWIRA).
• All contacts, 10 be va lid, must
have been made on/alter Janu
ary 1, 1981.
• Crossmode contacts do not

count. Contacts must be 2·way
len-meter FM.
• Special endorsements can be
made for all-mobile, all·simplelC,
and single-f requency accom
plishments and contacts made
with in a s ing le day . week ,
month, or year .
• Note: Members of the NWIRA
monitor 29.600 MHz, as well as
the area repeater on 29.640 MHz
(an 1800-Hz l one or whistle is re
quired to access).
• Do not send a Sl cards ! scr.
ward your list 01contac ts show
ing th e dale, t ime, and frequen
c y 01 each aso and provide a
brief sta tion description , along
with the fee of $4.00 for each
award, to Ten-Meter FM Awards
Program, 2665 North Busby
Road , Oak Harbor WA 98277.

Worked All Districts Award
To qualify, applicants must

work one ten-meter FM station
in each of the ten US call
distr ict s.

Worked All Stat es Award
Applicants must work a mini·

mum of f illy US states on ten
met er FM .

Centurion Award
This award requires the appli

cant to .....ork a mimmum of 100
stations on ten-meter FM.

OX Decade Award
Applicants must work a m ini

mum of ten OXst ations outside
the fifty US states and Canada
(1 '1 ten-meter FM .

North American Award
To qualily, applica nts must

wor k all ten US call districts, a
m inimum of six Canadian provo
inces and/or territories, and at
least four OX countries within
the North America n continent
(other than the US and Canada)
on len-meter FM.

OPERATING
ACHIEVEMENT AWARDS

FROM AS MAGAZINE

Fast-Scan ATV Award

" Gett ing th e amateur tetevi
sian station operating is an
award in itsel f! " This award cer
t ificate recognizes the "fuet"
amateur television two-way con
tact . Endorsements for DX mile
age and color ATV are available.
Contact s via ATV repeaters are
allowed. Award insc riptions are
made around the border of the
A5 block. Black/white, 8" x 10" .

Master Scanner AS SSTV Award

This award certi ficate reccc
ntzes the serious SSTVer. Entrv

level is 100 t wo-way SSTV co n
tacts. Endor sement s for 500,
1000,1500,2000, etc., are ava il
able. Special endorsement fo r
color SSTV available with veri·
tree print co py. A must l or every
SSTVer! Gol d, 8" x 10" .

Specialized Communications
Achievement Aw ard

This award recognizes ac
complishments in ATV, MSTV.
NBTV. SSTV, lax, ATTY, EME,
microwaves, and satelli tes. En
try levels are contacts over 100
miles on ATV. Special-event ATV
projects, 25 OX country con
tact s on SSTV, recept ion of HF
MSTV or fax signals via ama
teurs, microwave OX, 10 DX tor
eign countries via EME, 10 two
way contacts on an amateur
sat ellite, and 25 OXcountries on
AnY are req uired, with special
endorsements available lor eo
ditional contacts. Certi ficates
are numbered as received. Gold ,
8" x 10" , SUItable lor framing.

Worked All States SSTV

Work all 50 states (including
Hawaii and Alaska) with ex
Change of call sign and signal
report in video. A spec ial WAS
map is ava ilable to co lor in the
slates as yo u get them. This is
an ongoing award not limited to
the annual co ntest. Special en
dorsements available lo r multi
band WAS.

Worked All States RTTY

Work all 50 slates (includ ing
Hawaii and Alaska) with log
co py veri f ication. This is an
ongoing award not limited to th e
annual contest. Spec ia l en
dorsements available lo r mult i
band WAS.

" Good Image" Award

Awarded at the Dayton Ham
venuon each year, Ihe Good Im
age Award is presented to the
individu al or group 01 Indtvlou
ets wh o contri buted to the eo
vancement of the AS code 01
com municat ion by te chnica l
achievement or public aware
ness. r cc-cr-tne-nne award!

All AS MagaZine awards reo
Quire subscri ption label inter
mation date codes. Enc lose
$1.00 lor the cost 01 the award
certif icat e and ~ postage for
return mailing (envelope is pro
vided). Allow 2·3 weeks for venn
calion and mailing . Send all reo
quests to Awards Manager, A S
Magazine, PO Box H, l owden IA
52255-0408. Winners of awards
w ill be published on a regular
basis in AS MagaZine.

CENTRAL STATES VHF
SOCIETY OPERATING AWARDS

At the 1981 Central States
VHF Conference in Sioux Falls,
South Dakota, in August , the
Central States VHF Soc iety for
mally announced its new operat
ing awards program with three
co lor fu l award s l or V H F/
UHF/SHF band s.

Each award wa s designed to
st imulate activity on th e bands
above 144 MHz. Thed iflerences
in the awards as well as the
variety of endorsement s avan
able provide challenging but
achievable goals regardless of
the statton's geographic loca
tion or capabili ties.

The awards are open to all
amateurs-not jus t CSVHF so
ciety members. To receive rules
and applicat ion sheets, send a
le gal -si ze SA SE (with tw o
stamps) to Bob Taylor WBSlBT,
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10715 Waverland, Baton Rouge
LA 70815.

General Rules-All Awards

• The awards desc ribed below
are available to all amateurs
worldwide who submit det ails of
the required contacts (on the
separate award Applicat ion De
tail Sheet) and have the accura
cy of the application certified by
a local member in good stand
ing of the CSVHF Society. In ad
dition to the basic awards, cer
tain optional endorsements are
available as described below
and on the Applicat ion Cover
Sheet.

• For all awards, direct two-way
cc mmuntcatton must be estao
Iished on amateur radio bands
of 144 MHz and above. Min imum
contact requ irements are the ex
change o f call signs , signal
reports (or other mutually under
stood information), and receipt
of acknowledgement that both
stations have received this inter
mauon. All contac ts for each
award must be on the same
band.

• Contacts must be made from
the same location or from other
tocanor us) licensed to the eoou
cant, no two of which are more
than 50 miles apart.

• Contacts for the VUCC and
WHG awards may be made over
any period of years , wi th no
starting date, but numoerea cer
tificates will only be issued to
those who have made all the reo
quired contacts after August 1,
1981. t K Coverage Award con
tacts must be made during any
two consecutive months after
Aug ust 1, 1981 .

• Contacts made through " re
peater" devices or any other
power relay method do not
count toward any o f the awards.
In addition, no crossband con
tacts are permitted.
• Fa lse statements on the Ap
plication Cover Sheet or on the
Detail Sheet(s) sha ll result in irn
mediate disqualification for any
of the awards.
• Remember, you do not have
to be a member of the CSVHF
Society to apply for an award .
However, if you wish to jo in,
send t he $5.00 membership
dues to: Ted Mathewson W4FJ,
CSVHF Society Secretary, t525
Sunset l ane, Richmond VA
23221. Please do not send dues
with awards app lications.

VUCC

The VUCC (VHF/UHF Centu ry
Club) award simply requires
contacts wi th 100 different ama
teur stations. Optional endorse
ments for working additional
stations in inc rements of 25
(e.g., 125, 150, 175, etc. ) or for
making all the contacts during a
single calendar year (Jan. 1
th rough Dec. 31) are available
only if all the contacts were
made on the same mode of prop
agation (sporadic E skip, EME,
meteor scatter, or aurora).

1KCA

The 1K Coverage Award re
Qui res contacts of sufficient
number and distance such that
the sum of the aso points for all
the contacts during each of any
two consecutive calendar
months is equal to or greater
than 1000. The aso points for

any given cont act are the band
points multiplied by the drs
tance points. The ban d point s
are dete rm in ed as fo llows:
14 4 =2 , 220=5, 432=4 ,
1295 =5,2300 = 10,3300=15,
5650 = 25, and 10 GHz and
up = 50. The distance poi nts are
simply the number of 1 · x , .
" grids" (see de fi nit ion under
WHG Award) you are away from
the other stat ion 's 1" x , . gr id.
For example, if the stat ion is in
the next grid over from yours,
the distance points for the co n
tact are t ; if it is two grids over,
the distance points are 2, etc.
Cont acts in you r own grid have a
distance point value of 1. For
stations which are not in a grid
directly north, south, east , or
west of you rs (f.e., off at an
angle) , the dis tance po ints have
to be calculated. In such cases,
the dis tance points are equal to
the square root of the sum of the
latitude difference squared and
the longitude distance squared,
where the differences in lat itude
and longitude are measured in
numbers of whole 1" x 1 • grids.
The result ing distance points
are to be rou nded off to the
nearest tenth. Only one contac t
with a given station per GMT day
counts toward this award, and
EME contacts do not count.
There are no add itional en
dorsements available for this
award.

WHG

The WHG (Worked Hundred
Grids) award requires contacts
with stations in tOO different
1· x 1· geographic "c rtos." The
1· x 1 • gr ids are def ined as the

area bounded by integral values
of latitude and longitude. Fer ex
ample, a station whose longi
tude is 112 · 32' 15" west and
latitude is 37" 25' 16" north
wou ld be in the grid 112W37N.
All stations are urged to inc lude
their latitude and longitude
andlor equivalent recognized
a TH locator code on thei r eta
tion cards to assist others in
determining their grid. If you
have to determine the other sta
tion's grid yourself , it can be
eas ily done by looking up the
town location in any good road
atlas and the locating the posi 
tion on a larger map which
shows the 1 · lines of latitude
and longitude. Two such maps
are:

1. " Map 2·A," which comes in
two ha lves (54" x 80" assem
bled) and is available for $3.00
postpaid from: Branch of Dlstn
bution, U.S. Geological Survey,
Federal Cente r, Denver CO
80225 . Shown are counties,
county seats, cap itals , and
cit ies larger than 500,000.

2. Rand McNally's " Contem
porary United States," which
measures 36" x 54" and is avail
ab le through bookstores for
$2.95. The map does not show
count ies but does include major
highways, a number of cit ies
and towns, and 3 " more latitude
in Canada than the USGS map.

Optional endorsements are
available for working additional
1· x 1 · grids in increments of 25
(e. g., 125, 150, 175, etc.) or for
working eu the different grids in
a single calendar year.

FUN!

John Edwards KI2U
78·56 86th Street
Glendale NY 11385

HOW HAMS VIEW THEMSELVES II

Here we go aga in. One year and two postal increases later, it's
time once more for the famous Fun! poll.

For those who missed last year's event , the Fun! poll is not a
scienti fic survey. What it represents, though, are the gut feelings of
amateurs as they ans wer questions ranging from their personal
lifestyles to how they view emerging trends in our hobby. last year
we discovered, for instance, that 12 perc ent of ou r respondents used
a " cheat book" to upgrade, 54 percent fel t that ham rad io interfered
with their personal relationships, and 61 percent would give up the
hobby for a million dollars.

This time around we're keeping many of the old questions and
add ing some new ones. I hope that you'll take t he time to fill out the
response sheet and mail it to the address at the top 01this column.

last year, some club officers wrote in to say t hat they made the
poll a meeting activity. Photocopy ballots were passed out and
members were encouraged to voice their opinions on the various
topics. I think that's a great idea. Anyt hing that can get hams think
Ing and talk ing can' t be all bad. Just be sure to mail in those ballots

ElEMENT 1-BACKGROUND

1) Sex:
A) Male
B) Female
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2) Age:
A) 15 or below
B) 16-21
C) 22-39
0 ) 40- 59
E) 60 and above

3) License class:
A) Novice
B) Techn ician
C) General
0 ) Advanced
E) Extra

4) Number of years licensed:
A) 1 year or less
B) 1- 5 years
C) 6-10 years
D) 11-20 years
E) 21 years and up

5) Do you have a new (pest -March '78) call ?
A) Yes
B)NO

6) How many hours a week do you devote to amateur rad io?
AlO-1 hour
B) 2-5 hours
C) 6-10 hours
0) 11 -20 hOurs
E) 21 hours or more

7) Which HF band do yo u most use?
A) 80-75 meters
B) 40 meters
C) 20 mete rs
OJ15 and/or 10 meters
El Don 't operate HF

8) Wh ich VHF·U HF band do you most use?
A) 6 met ers
B) 2 met ers
C) 220 MHz
D) 420 MHz and/or up
E) Don 't operate VHF·UHF

9) Wh ich mode do you most use?
A) SSB
B)eW
C) FM
D)RTIY
E) Other

10) How much money have you spent on amateur radio withi n the
past year? (Include a SL expenses, magazine subsc riptions, cl ub
dues, and other inc idental expenottures.j

A) 0- $250
B) $251-$500
C) $501 - $1,000
D) $1.001-$2,500
E) $2,501 and up

ELEMENT 2- SOCIAL CHARACTISTICS

11) Has amateur rad io influenced yo ur career choice?
A) Greatly
B) Somewhat
C) Not at all

12) Do yo u answer QSls with no return postage?
A) Yes
B) No

13) Politically, how would you define you rself?
A) Conservative
B) Middle·ol·road
C) Liberal

14) Do you think amateur radio will exis t 20 years from now?
Al Yes
B) No
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15) Have you ever had a light with a lami ly member over amateur
rad io?

A) Yes
BlNo

16) Do yo u have any relat ives who are hams?
A) Yes
B) No

11) Are most of your friends (more than half) hams?
A) Yes
B) No

18) Did yo u ever use a " cheat book" (no t co unting the ARRL license
Manual) to upgrade your license?

A) Yes
B) No

19) II someone of fered you f ive mill ion dollars, tax free, on tneconc n
lion yo u give up amateur rad io forever, would you?

A) Yes
B) No

20) 00 you belong to a local ham radio club?
A) Yes
B) No

21) Have you ever attended a ham flea market?
AlYes
B) No

22) Have you ever attended the Dayt on Hamvention?
A) Yes
B) No

23) Would yo u pay live dollars to join the ARRL if they o ffered no
magazine, QSL services, awards, o r technica l and instructional
help?

AlYes
B) No

24) Would you li ke to see another nalional organization compete
with the ARRL?

A) Yes
B) No

ELEMENT 3- 0 PERATING HABITS

25) Would you favor a licensing system that had only two cl asses:
Novice and General or Communicator and General?

A) Yes
B) No

26) Would you like to see th e FCC turn over amateur test ing respon
sibili ty to clubs?

A) Yes
B) No

27) Do you think religious and politically-or iented nets have a place
in ham radio?

A) Yes
B) No

28) Should contests be out lawed?
A) Yes
B) No

29) Do yo u think the FCC should assign excl usive frequencies and
t imes to nets?

A) Yes
B) No

30) Do you think the FCC should assign exclusive frequenc ies to
repeaters?

AlYes
B) No

3 1) Should there be a no-code, VHF and above, "diqital-claas"
license? This license would require a heavy theory test and carry no
phone or CW privileges (except perhaps for 10 purposes).

A) Yes
B) No

32) Should there be a no-code, 220 MHz. " communicato r-c lass"
license? This license would require a moderately difficult theory test
and ca rry only F3 privileges at a maximum 01 50 Walts,

AlYes
B) No



33) Do you own a microcomputer?
A) Yes
B) No

34) What sort of CW sending device do you most often use?
A) Straight key
B) Keyer
C) Bug
D) Keyboard
E) Never operate CW

35) If required, could you solidly copy CW at the speed at which you
were licensed?

A) Yes
B) No

36) Have you ever purposely operated in an amateur subband you
weren't licensed to use?

A) Yes
B) No

37) Do you think the FCC affects amateur radio in a positive manner?
A) Yes
B) No

38) Do you ever speak to foreign, non-English-speaking hams in their
own language?

A) Always
B) Sometimes
C) I attempt it
D) Rarely
E) Never

39) Do you teet yourself competent to replace the finals in a tube
type rig?

A) Yes
B) No

40) Do you leel yourself competent to replace the finals in a
transistor-type rig?

A) Yes
B) No

41) Have you ever buil t an elect ronic projec t from a kit?
A) Yes
B) No

42) Have you ever " home-brewed" an electronic project f rom a book
or magazine?

A) Yes
B)No

43) Have you ever designed your o wn electronic project?
A) Yes
B) No

44) What do you think o f contest ing?
A) Great
B) Good
C) Okay
D) Don't like it
E) Despise it

45) What do you think of DXing?
A) Great
B) Good
C) Okay
D) Don 't like it
E) Despise it

46) What do you think of repeaters?
A) Great
B) Good
C) Okay
0) Don't like them
E) Despise them

47) What do you think of traff ic handling?
A) Great
B) Good
C) Okay
D) Don 't like it
E) Despise it

48) Do you plan to use Phase III OSCAR within a year at its launch?
A)Ves
B) No

49) Do you plan to use the new 10.1 MHz band with in one year of its
opening?

A) Yes
B) No

SO) Do you believe amateurs should have the right to build. use, and
sell equipment inlended tor the reception of subscription television?

A ) Yes
B) No

RESPONSE FORM 2 1) A B 35) A B

Instructions: Read each question and mark your response by 22) A B 36) A B

circling the appropriate leiter next to the number of th e question, 23) A B 37) A B
24) A B 36) A B C 0 E

39) A B
Element 1: Element 2: Elemen t 3: 40) A B
1) A B 11) A B C 25) A B 41) A B
2) A B C 0 E 12) A B 26) A B 42) A B
3) A B C 0 E 13) A B C 27) A B 43) A B
4) A B C 0 E 14) A B 28) A B 44) A B C 0 E
5) A B 15) A B 29) A B 45) A B C 0 E
6) A B C 0 E 16) A B 30) A B 46) A B C 0 E
7) A B C 0 E 17) A B 31) A B 47) A B C 0 E
8) A B C 0 E 18 ) A B 32) A B 46) A B
9) A B C 0 E 19 ) A B 33) A B 49) A B
10) A B C 0 E 20) A B 34) A B C 0 E 50) A B

Comments:

send to: John Edwards Kt2U, 78-56 86th Street , Glendale NY 11385.
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The Yaesu FT·680R six-meter transceiver. (Photo by KA 1LR)
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REVIEW
THE YAESU FT·680R

TRANSCEIVER

The Yaesu FT-680R is a corn
pact , six -meter. multi-mode
transceiver designed for both
mobile and f ixed station use. It
is part of a rather complete line
of nearly identical VHF/UHF
transceivers which includes the
FT-480R two-meter and the FT·
780R 430-MHz multi-mode rigs.

The FT-680R is fu lly synthe
si zed, with a four-bit NMOS
microprocessor -control led op
erating frequency, scanning,
priority channel selection, and
the various memory functions.
Frequency coverage is from 50
to 53.99999 MHz, in steps of 10
Hz, 100 Hz, and 1 kHz in SSB
(ew and AM modes) and 1-kHz ,
2O·kHz, and 100-kHz steps in the
FM mode. These steps corre
spond to one click on the main
tuning knob, or one press of the
up or down buttons on the mi
crophone.

Of the sixteen controls on the
front pane l, eleven are as
sociated with frequency se
lection . The other five are
volume and squelch cont rols,
high/low power swi tch, and a
norse-otaneer on/all swi tch. The
microphone jack is an eig ht·pin
affair identical to that found on
many teem rigs and provides for
microphone-mounted up/down
scanning switches, a " Call" but
ton for tone-burst operation, and
a microphone lock sw itch, in eo
dit ion to the obligatory PTI,
signal, and ground lines.

Underneath the front panel on
the right-hand side are three

switches: SAT. which allows the
operati ng f reque ncy t o be
changed while tran smitting, a
repeater offset selector , and a
bu sy/clear scanning eerector . A
miniature connector is located
near the back o f the bottom
panel, all owing tone burst on six
meters. The unit' s speaker is
al so on the bottom panel.

The rear panel is mostly heat
sink, but squeezed into the cor
ners are jacks for antenna, pow
er, and CW key. The entire un it
measures approximately 2 '/2 "
high, 7'/. " wide , and 9'/2 " deep.
A hefty mobile bracket is includ·
ec. as is a wire ba il for home
use. The bail is necessary be
cause the speaker housing ore
hibits the rig from silting flat on
a table without it.

Other Features

Upon f irst unpacking the FT
680R, I deci ded that the front
panel was the most confusing I
had ever encountered. This is no
sm all distinction, considering
the needlessly complex panels
on some o f the competi tion!
However, my opinion was moo
Ified considerably after reading
the in struction manual. In ret ro
spect, the 680 offers a thought·
ful layout. What need work are
some of the labels over the
switches. For example, use of
the switch marked OIL is not ex
act ly obvious. A glance at the
manual explains everyth ing. The
swi tch " ... transfers frequency
control f rom the memory chan
nels to the main tuning knob."
That makes perfect sense, but
please don't ask me what it has

to do with OIl! Once you under
stand some of the confUSing ta
bels, the front panel is a lot
fr iendlier.

There are four memories
available as well as a prior ity
channel. These function in the
generally accepted manner. An
interesting and extremely usefu l
twist is the c lever programming
of the up/down switches on the
microphone. At fi rst , they ep
pear to operate just like the mike
switches on countless other
rigs, but if you ho ld down one of
the switches for more than half
a second, the automatic scan
ner is activated. Even if you
release the switch, the un it will
conti nue to scan up or down the
band. To stop, simply press
either the up or down buttons or
the PIT SWItch. Surprisingly.
pUShing the PIT sw it ch during
scann ing will not resu lt in a
transmission. The next time you
press it though, it will behave
normally and YOU'll be on the ai r.
Nice touch!

The controls on the underside
of the transceiver are inconve
nient and their labels tmpossi
ble to read without turn ing the
rig over. veesu's eng ineers cor
rectly assumed that most users
wou ld ra rely need access to
these controls, but they failed to
consider how easy it is for an
operator unknowingly to Change
the posit ion of the switches
wh ite moving the rig. Hopefully,
Yaesu will not mount sw itches
here on future rigs.

Particularly useful to the srx
meter DXer is the inclusion of
semi-break-in operation on tr.e
c:w mode. Also included is an
BOO-Hz sldetone. Missing is an
amp lif ier-keying j ack . With
4CX250 amplifiers so easy to
home-brew for this band, such
a jack is sorely missed. scr
tunately, adding one should
prove to be easy for anyone on
familiar terms with a soldering
iron.

On the Air

The FT-680R spent several
weeks accumulating dust on the
shelf after its arrival because I
couldn't find the time to install a
proper six-meter yag i. One Fri
day even ing as my wife and I set 
tled in to view our favorite pro
gram on Channel 2, we found it
had been pre-empted. The Bos
ton etattcn we had planned to
watch faded in and out of the
hash, and then for a few minutes
a Florida news broa dcast cap
tu red t he se t comple te ly!

Without so much as a word ,
Alyson went to the ham Shack,
got the FT-680R, and dropped it
at my feet . We found a spare
12-volt supply and then hooked
up the rig to a Radio Shack TV
antenna on the roof. The swr
was about 3:1 , but the rig put ou t
almost full power and didn't
make any funny noises, so I
started tuning up the band.
Amo ng other things, we heard a
Georgia station ca lling ca,and I
gave him a quick call. Wonder o f
wonders, he came back with a
59 report! Over the weekend, I
worked 21 states In the south
and midwest , using 10 WailS
PEP and a TV antenna fed wit h
75-0hm coax. Bob Cooper in the
Turks and Calces cam e in
59 + 20 Saturday morn ing , but I
apparently couldn 't be heard
over the pileup of kilowatts and
stacked arrays. I did manage to
make several co ntac ts erse
where using the low-power pos i·
ttcn (one Wall PEp), but signal
strength reports at this power
level were not uplifting.

When the band f inally went
dead and I reconnected the TV,
it occurred to me that I had
forg otten abo ut the lo ssy
3OO-Ohm to 75-0hm transformer
installed at the antenna. Close
examinat ion revealed it to be un
damaged, but I've always won
dered how much power I lost in
the darn th ing!

All things considered, the
680's performance is outstand
ing. Receiver sensit ivity is more
than adequate for all but the
most demanding weak·signal
work. After a couple of hours
with most murn-mcce rigs, one
usua lly begins thumbing the
catalog s in search o f a sui table
preamp, but no one who used
the 680 ever fell the urge. Re
ceiver audio quali ty was very
good-better than that found on
other Yaesu transce ivers. Trans
mit audio reports were ex.
cenent. and I'm just as g lad the
680 doesn't Inc lude a speech
processorl The Monadnock re
gion of New Hampshire is not
exactly bursting with FM six 
meter activity, so about all I can
say about the FM section is that
it works.

The instruction manual is very
complete. several other well
known manufacturers would do
well to offer the sincerest form
of flattery-Im itation. As we ll as
the usual specificat ions and op
erating instruc t ions, the FT
680R owner Is furn ished with
alignment and service mstruc
none, a parts list , a theory of



FREE CATALOG
COO add 11.SO-FLA. RH . add . ,. Sale. Ta-

CONNECTORS MADE IN USA
PL·2!>9 push-on adapte, s""lI . . 101SJ89
PL·2S9 & SO·239 . ,orsS89
Double Male Connec to . . . . . 11 .79
PL·258 Dou ble Fema le Connector .... 98'
1 It . pa tch cord wlRCAt ype p lugS each end ... 3IS1.00
Reduce r UG· 17S0' 116 . . . .101$199
UG·25S IPL·2S9 to BNCl. , . , .. , . . . . .$3.50
Elbow (M3S91 S ll. e , Plated $1 19
FS9A (TV type l . . . . . . . .. 10/$1 99
UG 210IU Amphenol Type '" Male lo r RGS ... 53 00
Double Fema le '" Chassis Mt UG·30 5. 1S
31t6 ,nch M,ke Ptug lor cen.os ete 51 25

Connectors-Sf"pp,ng 10% ad.n 51.50m,nomum

NEMAL ELECTRONICS
COAXIAL CABLE SALE

RG8X (mini 8) 95% shield $16.95/100 ft.
100 ft. RGBU with PL·259 on each end . .. . $19,95
BELDEN Coax in 100 ft. rolls

RG58U #9201 $11.95
RG8U #9208 $24.95

Grounding strap, heavy duty tubular bra id
3116 In. tinned copper. 10"1f1-
31B In. tinned copper 30c/ft .
3116 In. silver plated _ _. _15"/fl .

POLYETHYLENE DIELECTRIC
RG~ non-conlam'nat ,ng 96.... Sh,&Id. 12'111
RG21 3 nonconlam,nat ,ng 96 '10 s noeld mil S~ . .36'lIt
RG17./LI ·mil s pee 96 % s h,eld . 06'111
RGI1 U96'10 sh ,e ld 7S o hm m,I Spec . . . .. 2S'11t
RGSU96 % sh'eld mi l spa<: . .. . .. . .. .. . . .31' /lt.
RGSAIU doubltl Shield 7S ohm . .. 2S' lfl
RGSSAU (RG223)do uble li l. e r Sh ie ld SOohm SS' /fl
RG511U mil s pec 96% Ihie ld .. . 11' 111

LOW LOSS FOAM DIELECTRIC
RGSV 80% shie ld. . .. . .. . . . .. .. . . . 1S' 1Il
RG58U 80% I h,eld 07 ' 111
RG58U 9S% Sl'lleld .. 100tlt
RGS9IU 100.... toil 5llield TV t ype .07'11I
RG6U 97.... snoeld II gage . . . 31·m

RotOfcaDle2·18ga 6-22g. 19"111
CaDI" _ s l',, pp ,ng 53.00 lsi 100 It .. S2 00 eac n aOll '1 100 II

operation seclion, and three
pcs ter-stzec schematics. An
amateur radio operator ce
serves nothing less.

A rather complete line of op
tional accessories is offered fo r
the 680. For those of us too lazy
to build our o wn, there is th e
FP-BOdc power supply. The AO-1
antenna coupler permits a sin
gle mobile antenna (the RSL-50)
to be used with both six- and
two-meter rigs at the same time.
One less hole in the old crate.
Home-station operators will ap
preciate the choice of stand
microphones, including one
with scanning push-buttons in
the base. Finally, fo r owners of
the 680 and one of it s tw ins,
there Is the SC-1 etenon console
which makes the rigs into a
single compact package and rn
eludes a power supply, digital
clock, ts-bcttcn OTMF pad, and
some convenient switching.

In the Real World

Curt is's years of experience
producing keyers are evident in
the design of the K5. It's no use

broplex bug. If you can 't resist
playing with the weightlng, rest
assured that It is easily reset to
3:1 by tum ing the contro l fUlly
counterclockwise.

A particularly uselul cont rol is
the maximum-speed trimmer.
The kever is tactorv-eettor a top
speed of 5Owpm, but this can be
raised or lowered appreciably by
adjustlng the maximum-speed
trimmer to taste. For example, I
never send faster than 25 wpm.
By sell ing the trimmer for thi s
slower top speed, I enjoy a much
wider range of adjustment wit h
the trent-caner speed control.

The Curtis K5 keyer with Bencher paddles. (Photo by KA 1LR)
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min iatu re trimpots. Sidetone
frequency is set to 1000 Hz and
volume to a nominal level. The
sidetone output is really on ly
designed to drive headphones
(there is no internal speaker),
but the Inst ruct ion manual
points out that a 500-0hm to
8·0hm min iature transformer
will bring up the volume to a
usable speaker level.

There Is also an internal con
trol for weighting, factory-set to
3:1 . Curtis discourages the use
of nonstandard we ighting, but
provides complete instructions
on the use o f the control for
hams with special requirements
as well as for those d iehards
who insist on making a perfectly
good keyer perform something
like a grossly maladjusted VI·

memory keyer, and very few ad
ditional components are needed
to produce a complete unit. But
while everyone was build ing
keyers around the chip, almost
all neglected its most obvious
use. Since the component count
is so small, why not produce a
tiny keyer that could go any'
where, anytime? Well, that's ex
actly what Curtis did!

The K5 keyer measures only
1·112" square by 3-1116" deep. A
tiny glass·epoxy circuit board is
secu rely screwed to aU-shaped
piece of .062" heavy aluminum.
This assembly slides into a rec
tangular case, also made of
.062" aluminum, and is held in
place by trtcuon lit.

On the rear panel are a phono
jack for t ransm iller keying, a
submlni phone Jack for power,
and a subminl phone jack fo r
stcetcne output. Four eight·
rncn -tcnq lugged wires exit
through a plastic grommet .
These are for connect ion to
keyer paddle and stra ight key.

Correctly, the Curt is en
g ineers Judged that the only
control that most users would
need immediate access to is the
combination speed control and
on/off switch. Th is is mounted
on the otherwise bare front
panel. By mounting seldom
used controls inside the box,
enough space was saved to at
low room for a standard s-vcrt
transistor battery.

The internal controls are all

5685 SW 8Ot1'L St....t Dept. RLO Ml. m i, FI. 33143 C.II (305) 661·SS34
Corq s.. U. At The Tfq)le.l H. mborH F. b 6th & 71h

Paul Grupp KA1LRl4
Casselberry FL

THE CURTIS K5 KEYER

The Curtis keyer rc has
ceen used in countless keyer
nocere oltered by a wide range
)f manufacturers , and with
toad reason. The chip offers
umost every feature a radio
spe ratce co uld requ ire in a non-

Conclusion

Six meters remains one of our
interes ti ng amateur ban ds.
Propagation is often unpredic
table and wild, rewarding the
alert operator with dizzying
tours of the country. On occa
sion, it is rather tame, behaving

like a mischievous 10 meters, ot
fering long , Solid rag-chews
before sweeping your friend off
the a-meter. As solar activity
provides fewer opportunities to
sample the thrills of slx-rneter
OX, the FM position on the mode
switch will offer a bastion of
tranquility and camaraderie,
free from the crowding and
ctecue.uxe atmosphere that
prevails on other, more pop
ulous FM bands. Six meters of
fers some of the very best of the
HF and VHF worlds, and the FT·
680R provides an excellent
means to sample the action. In
featu res, price, and pe rfo r
mance, it stands with the best .
Yaesu has a winner!

For in l o rm at io n , co n t ac t
Yaesu Electronics Corp., 6851
Wa ltha ll Way, Paramount CA
~723, Reader service number
<83.



" padd ling," you can simply
unplug the chip and replace it
with the other version.

It is hard to imagine a better
keyer for the ham who doesn't
require a unit with memory
capabilities . II should be
especially popular with hams
who use portable multi-mode
VHF and UHF gear. No more
sending CW with the mi ke but
ton to make a few cont acts duro
ing a meteor shower!

Whenever you use it though,
you'll find that the K5 produces
code that is indistinguishable
from its more expensive and
bulkier competitors. And as a
ham who frequently tests new
transceivers. I find the relay
driven transmitter keying par
ticularly useful. I own several ex 
cellent «evere from a variety of
manufacturers, but because the
K5 never needs rewiring to make
it compatible with a new trans
ceiver, it's al ways the fi rs t keyer
co nnected to a new addition to
the shack.

For more information, con
tact: Curtis Electro Devices. BOll
4090 Mountain View CA 94040.
Reader Service number 484.

Paul Grupp KA1LR/4
Casselberry Fl

Import ant ly, the circuitry is
well-protected against the harsh
electrical environment amateur
radio equipment often faces. A
diode in the power-input line
protects the keyer from reverse
polarity. Both sides of the out
put relay are protected against
Inductrve-kjckback spikes. Any·
th ing and everything that could
suffer f rom rf pickup is by
passed and/or equipped with a
ferrite bead. The paddle inputs
include debouncing circ uitry ,
and two pairs of germanium ot
odes protect them from acci
dental application of voltage.

One potentially confusing
feature of the K5 is its avan
ability in two different models.
The K5 etters iambic keying that
handles like earlier cunts
severs. The K5B offers iambic
key ing with characteristics
similar to the Accukeyer. AEA.
Heath. Nye, and Ten-Fee uni ts.
Make sure you order th e model
t hat provides the ch a r .
acte rteucs that you are familiar
with. If this is to be your first
keyer. the K5B would be your
best choice since you won't
have to relearn anything when
you use a keyer from a dilferent
manufacturer. If you ever wish
to try an alternate method of

KDK
5290.00

285.00
37.00

28.50 also: 2025A Mk II
Call (WfTT mic.)

5285.00

most reliable operation is 5to 15
V ee.

Because 01 the K5's sealed
contact tungsten relay, keying
incompatibility problems are a
thing 01 the past. The touchiest
souc-etate keying circuit (like
the one in my teem 1C-701j is
keyed without complaint. No
more changi ng polarity when
switching rigs, either! The max
im um contact rat ing of 500 V, t
A at 15 VA should hand le your
swishing clobber Irom the fifties
with ease. And if you are worried
about getting along with a noisy
relay, relax-this one makes less
noise than the contacts on my
Bencher paddle!

Free shipping in U.S,A.
for all XCVA or HT orders

B. G. CARL ELECTRONICS
11128 Claire Ave.

Northridge. Calif. 91326
Call: (213) 363-1216- anyt ime

PCS·300 HT
PCS·3000 XCVR
Remote cable
Phase It ant.
Other ace.

, AVAILABLE NOW

~<t. AZDEN PSC·300
TWO·METER HANDHELD

having a portable keyer if it
places an unseemly demand on
available power. The K5 draws
less than 5l).uA Quiescent cur
rent and about 20 mA while key
ing with an average srdetone
level. Turning the sidetone oft
completely reduces drain some
what.

The K5 is designed to operate
at 9 V de, but ca n be operated at
up to 20 V dc as long as the bat·
tery is removed before the high·
er voltage is applied. For lower
vol tages, t he relay's cu rren t
limiting resistor can be shorted
out, which will permit operation
with as low as 3 V oe input. The
voltage range recommended for
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Factory Fresh
From $22.3O!
Write for a li st !

Equipment
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BEEPER III

AD·3

Real·World Apple '
Interlace Card

Dealer lnquines Invited. A ll Item s
Postpaid in U.S. Ohio Residents add 6 %
Sales Tax. Apple is a TM o f App le cern
puter, Inc .

AID, D/A Conversio ns, 1610 Ports, 2 Pro
grammable Timers. Wifh Diskette, Rib·
bon Cables, Manua1.

$199 pp

The Professional Touc:tI
Comes To Amateur Radio

see our review in the Aug.B1 Issue of 73
Magazine. Add "The Beep" to your
uarecevert

BP-3A Complete with case,cable,
Standard e-pin con nectors 39.95 pp

BP-3B As above except without
connectors. Add your own. 36.95 pp

BP-X Circuit-board versioo for
custom mstauetoo.

SCANNER ACCESSORIES
FREE LITERATURE

50H,23-6027

ONE, INC., RT. 7, BX257
HOT SPRINGS, ARK. 71901

POLICE CODE

CeCo

MONTHLY SPECIALS
~ $&5.00 $U3B ... ....•••.• 1.75
J.SOOZ . . • • • • .. .. . I 5.oo 7310 . . • • • • • . . . . . . 1.15
4-400A . .. • • • •. • •• 10.00 1735"' ...•.••.•.• 29.50
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LARGEST EIMAC DISTRIBUTOR-CALL
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TOP BRAND Popula r Receiving Tube Types

FACTORY BOXE D 75180% OFF LIST
FREE LIST Available

Includes lull line ot AF Power Transistors.
Minimum Order $25.

Allow $3.00 Minimum lor UPS Charges
40 walt RF power transistor 2N6084.$13.50

Li near AF t ransistors In stoc k.
Write or phone lor tree catalog.

TUBES-BOUGHT,SOLD AND TRADED
Premium Prle.. Plld lor EIMAC tUBES

Your Ham Tub~
Headquarters.

I • . I •

high-band receiver st rip (also,
c rysta l formula); Mult i-Elmac
(Mult i- Produc ts Co.) model e M-l
Conelrad receiver; military sur
plus G-l 0121FRA control moni
tor; and CU·997/URR coupler
antenna. I will purchase manu
als or copy and return.

James Lincoln K1NQI
12 Crestview Terrace
Wallingford CT 06492

EFFECTIVE
IMMEDIATELY:

(All previous subscription
offers void as of

February 1, 1982.]

PRESERVE

19 \iJA.o.c.ZLU~l
BINDERS s

FILE CASES

Canadian subscriptions, $27.97
1 year only, U.S. funds
Foreign surface, $44.97
1 year only, U.S. funds

Foreign air mall, please inquire.

Keep )'OOf In"," 01 13 Ml gazlne logel""'. I'\lIndy
and PfOlected tn nandsome and dUfiDle liDfa,..,. files
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tne magazine logo stamped in gold.
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Allow " to 6 weeks lor deli..,..,.

I am in need 01 a schematic
and manual for a Hammarlund
FM50a bu siness-band rad io,
19605 vintage. I would like to
convert this to 50 MHz.

leonard W. MartIn WDSDNQ
PO Box 18665

Balon Rouge LA 70893
(504)-342-6933

I need techn ical manuals for
the following equ ipment: Boon
ton Rad io Corporation type
202·8 FM signal generator, Kep
co model KA-4 power supply;
General Electric model 4ER25
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I

Desktop Computing
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I
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information you need about computers is available
for only $24.9j for a 12 issue. year suhsc ripti on
that is tax deductible!

To order, fill in the coupon below . A photocopy
of the coupon is acceptable. Introduce your friends

to Desktop Computing-it
I makes a great gift! We accept,

,/1 Mastercard . Visa , American
,f.. Express and personal checks or

money orders. I f yo u ' re not
deltgh ted with Desktop

Computing, we'll refund
the unused balance of

you r subscription.
Take advantage of this

no-risk offe r today.
After all how,

often does your
own persona l

oasis come along?

-

o Visa

-

-
Desktop Computing

.... You'

- -

o Checklmone~.. order 0 Ma.~tercard

o American Express

Card , Intnbonk# _

Box 917 , Farmingdale, :--;Y 11737 PLEASE ~l:::'Im 1:\ BOlli COt:PO:\S \\ HE\" ORDERI:\G fOR A FRIE:\D.-

!';an... _~~ _

Add ...... _~ ~ _

Cil) _ _ ~~ Slalr_~_ Z'I" _

S illf101u"' -'f ,p. O'lr _

-

Are )'ou on the verge of drowning in the flood of
technical information about computers in the
marketplace? Wa yne Green Inc . can hel p!
Desktop Computing is here, and each month will
explain all about computers without the "com
pute rese."

Desktop Computing will cut through the techni
cal hocus. pocus to bring you all the
information you need to take advantage
of the computer age. Thousands of
businessmen, like yourse lf a rc saving an
amazing amount of money as they find out
that computers do thin~.. faster. provide
access to more information.
and allow a smaller staff
to do more work.
You can provtde
more services at a
lower cost than
you ha ve ever been
able to do before.
Now is the time for
you to get in on the
savings with the " pla in
language" information tha t
only Desktop Comp uti ng
can offer vou .

I
I
I
I
I

I3 2; 386
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SAVE
$125

YAESU
SupeJt

450FM

NEW FT-208R
Synth. 2m FM HT

SAVE $59
Reg, $359

Sale $29995

YAE SU FH04R 450 MHz Hiod -Ileld. S- . cr)'Sul
channels w,thtna 3MHz (t' }01 5 MHz Irl )$pI'tad.430
to 450 MHz. 2 w/200mwOlllput WTth NlCAld wnery
pees. wa ll cha rger. fle l antenna. case. snap.earpllone
& 4460 mHz Slm plel 7,. "h ' 2\i~w · 2" "d. lib.

Regula r $299 - Closeoul S179"
FH 04R/ TTP same ieatures as n ·404R abeee. plus a
facto'y Installed 16-bunon Touchtone pad

Regular $325 - Closeoul S199"
~( ... \Or't'S __
NC-I'" l5-hr drop'ln charger Sale $-44,95
NC-3A Drop-In chgr/AC adaptor Sale 79.95
FBA·! Battery sleeve lor NC·IA/ 3A 8.00
FN8· ! Extra N,cad battery pac ~ a oo
NC·9B Extra l S- hr ...aMcharger .•.•..• ..•.•. •... 10.00
P ·2 Mo/:lIle DC·DC ada~ & char~r 3'100
yM-Z..... Spea. er /lf.crophooe.... ... .. . .. ..• .. .. 39,00
n S-32E 32 tone CTess encoder.•.... .. •.•. .••. .w.00
FTS- 32£D 32 1011e CTeSSere/dee •.•. .•.••• •.. 75.00
leather carrying cue 35.00
MMB· IO Mobile bracket 15.00

Crystal Certificates (2 per channel required}
are $5.00 each when purchased WITH n ·404
or FT·404R/ TIP. Purchased separately they
are $8.00 each (no exceptions).

~CCe!;S<K'l"lO;

lIIe ·7 Desk c ha r~1 S5:!'!
Ne-. ~I(k deskchargff 19M
P... ·3 MobIle 3dapter chgr 3901
FNB·Z Extra battery zgoo
fBA-2 Batt, sleeve . Ne·7/B .. 6'1
FBA·3 Sleeve: 2illlR/IA/3A 1200
lCe·S carrying case 3901
YM·Z..... Speaker/mtc 3901

Quanhty Iumted. Send Chttk or Molll'Y Older. for
prompt Shipment. call TOll fREE J.800-55S·G411
and use M"'STE RCARD or YIS... . COD orders O.lt
...now S5" for UPS shippingcharges - .t8 States.

AMATEUR
ElECTRONIC SUPPLY.

4828 W. f ond du Lac Avenue
Milwaukee. Wisconsin 53216

Phone : (414) 442-4200
Wisconsin WATS: 1-800-242-5195

Nationwide WATS: 1-800-558-0411
A £$ .,.tte"sro... '"' Clearwater , Fl •

Orla ndo Fl _ WiCklIffe. O H - l a s V as NV

HANDI
CON
U2

CLUB
DISCOUNTS

MONITORS
460-464
480-484

IntrOduc ing . 1
DAYTON

HAMYENTION

.' ''' .

P.O_ 8 0 l( 14116
ARLINGTON, TEl(AS 16013

.17·860,~ ... 328

TEXAS MICROTRONICS

- ..'
' (312)848-6777. .. . , . , .. ~

.........lE u" KITS

ZDI MHZ CO~V ~ "lE " KIl " .. , . " tJ(; 00
I""I~ ,.." PC ,_~. '"'' '' ~ "'>I''''''''''' m.'.....

'2V S'AT'O"A"y POW~" SUPPly . . . .. . , go. !I!'>
... u<O "',", '"",, ",, <:0''',.'''" So<", ~lc "" '''''''un h",,, t>,,,"

VA" '....U I'OWUISU~Y go__. -
SH~CTIV~ PR~A ""P , . , , , . .. . ,"' 50'" "'" '" '" _.e C"-'-'" r"" "'_ c-on "'0 00 "'" ",, "

, "'3' 'oc' bOo''''' .......~ """ ~

OHUl<fZDI MHl CO"VU'lE"KIl __- ......,... ~._.... "' .,....-. ...... ...._., ..... '...- "'.,,"...... ,,-

Specialists in Amateur Radio,
Short-Wave Listening

And Contemporary
Electronic Gear.

Ful Serva Shop -SP,eCtrum Analysis -Antennas
New and Used E1!uipmenl -CW-SSa-FM. Etc. -Tow«s
FCC Study Guides _Code Tapes eBooks eAccessoOes

"LOOK FOR US IN
DAYTON "

M-SQUARED
ENGINEERING,'Nc

1446 LANSING AYE.
SAN JOSE , CA. 95118

VHF H.T.
CONVERTERS

EXPAND YOUR HORIZONS
WITH

.. DOUBLE BAND COVERAGE
• MULTI-SAND & MULTI-CHANNELLED

MONITORING WITH SCANNING H.T. ',
• 2400 CHANNEL CAPABILITY
• SINGLE 3. POSITIOH CONTROL
• " OFF" RE.TURNS TO NORMAL

TRANSCEIVER OPERATION
.. lOW LOSS COUPLING TO ANTENNA
.. STANDARD MALE/FEMALE SHe

CONNECTION
• USES SINGLE AA" CELL
• BI-LATERAL PPOTECTION AGAINST

ACCIDENTAL TRANSMISSION
FOR UP TO 5 WATTS

.. si ze - 2 . 25 x 1.5 x 1.4 Inch••

.. we ight - 4 .5 ozs .

LAND-MOBILE
RADIO

KD-44'·
P...bot,c ". "",,'0' K,' $54 95

9OO MH, -2.SGH, •

A. 10 ... COill, h'g h qua l,ty
. Itemal ,...., to snow i1eds
~nd V"9" 44-- d,ame..... 2
poece du.atlIe hght.-g!>t
5'" COIlS' IncIudIss ,-'

-4 tnon br.,.;iet, pre w1 Iwtl·
~ .-.. clol~ ..-cl .. t>.-~~

"""""'" lor _.
h cellenl 1o< wealllet M1a1
I". ""d 1296 M H l e.pm,
me nle'S l

HANDI
CON

V

,

,_ .- -

MONITORS
154 158
159-183

$47.45
Incl. sh lpp'n"

C.IIf.6.5% I.-x

OYU 70 llANDS
1M STOCI

DEALER PACKAGES
AVAILABLE

Our kit . Iso comes In
• 2 II . siz_ w ll h " db
g.in _ ONLY $24 50

TERMS , Ct"".• ftIlonev Olde<. V.sa. 1,1 . 1e<Car-d
~"" COO IAdd $21 Allow 1-...:>0 _5

PHO/IIt '-anoe on chfI<;k$ S"«w>g and hand
[)fIOt", "'!I ctoar(jOJS COD by UPS Ol pa'cet

pos1 unl<>s5 p'e· pa,d .... 'h ban. CII'd. A.II
WHCO"" ~ pT Ial'S s u b,ocl lo CI1llf>\l<l ..., Ihau l nol ,c e
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Ordef direct from this ad. Send Check 01 MoneyOrder.To
n pedite plompt shipment call TOLL fREE 1·100-551
0411" and use Masterca rd or VISA.: phOnt COD orden
accepte<! . Prices do not ind ude shippinl challes.
· Milwa ukee Headquarters will an swer the
Nat ionwide WATS li ne 1-80G-SS8-0411 until
8 pm CST, Monday tnru Thu rsday.

New AES Branch Store: Clearwater, Fl
1898 Dre w 51.. Phone (813) 461-4267

HOURS: Mon. TIM! 'Ned & fn 9·5:30 Thurs H; Sat 9-3
(h. \'..~•• " c,....,......, or...... I'IOf <>p<'fl n,....-w, ......""'t>J

TEN·TEC Model m ARGOSY All solld·state. 101100
walt SSB/CW HF Transceivel. 6 HF baflds SD- IOm.
Inc lud ing the new 30m band & 10 MHzWWV:40kHz VFO
overrun on each band edge. S.... ltchable. 10 .... atts or 100
watts IOpUt. 100\ duty cycle. 20 mnctes. Instant band
change, brcadbanded. no receiver tronl end or tinal
tunmi. A"aloi dial accurate to ~ 2 kHz, e.pole 2,5 KHl
crystal SS8lilter. sensitl v it ~ 03 uV for 10dbS+ N/N ra tio,
Meter shows 'orward /reverse power. SWRand recevec
Slgnal strength. Offset tl.lnlOg:t 3 KHz. notch f,lter. QSK
mstant CW break-in and PIT on SS8, sdetene. ad,ustable
Ale 12-14 VOC@9A n · 9",". - 12"d. 8 1bs

RegUlar $549 . Sale Price $499"
....RGOSy ....ccessor;es:
225 9A power supply(Regular $ 129} SALE $119'1
217 SOO Hz Bpole CW M (Reg. $55) SALE 49"
218 18 KHz 6-poIe ssefilter (Reg, $55).. SALE 49'S
219 SOO HzB pole cwtilte r (Reg $55) SALE 49'S
220 2.4 KHz 8 pole SS8 tilt (Reg $55) SALE 49'1
222 Mobile mount.... ............ ..... ...... ...... .... 25'"
223 NoIse blan ~er 3411II

224 AudiOCW filter. ...... .... ... ..... ...... ....... .... 3411II

226 25 KHz crystal calibrator..... ......... ..... ..... 39"
1125 DC ClICUlt breaker I~

1126 linear ampl lf~r switchini kit IS"'
Orher IIcc('Ssor;e5 :
234 Speech processor (Reg. $' 39) SALE $124"
214 Electret microphone fOf 234 39'!D
209 300 watt drydummy load ,............ ......... 26·
215 Ceramic microphone With plui................. 29.\1
21SPC Ceramic mic. w/ plui &cod cord......... .. 34M

227 UHO MhZ. 200w tuner (Reg $ 79} $ALE Jl'S
221 Tuner. as abv w/SWR (Reg. $95) SALE IS' S
229 2 KW tuner lSWR til . (Reg. $229) SALE 224"
645 Dual paddle keyer (Reg. 585) SALE 79"
670 Single paddle keyer 39"

AES has Over 24 Years of
Experience in Mail Order

r Je;, --I

t:XJ VISA

TEN·TEC Model SIS ARGONAUT All sohd·sta te. Swa tt
IQRPpl SS8/CW HF Iranscever. 5HFbands. BD-IOm plus
10 & 15 MHz WWV No tune, brGidbanded fmal · lOstant
band change Analog dia l. 4-pole 2 4KHz crystal SS8 filter.
TYPlca l,ecetver senSitivIty 0 35 UV'Of 10 db S • N/ N
rabo. Built ·m SWRIS meter. QSK mstant CW break'ln and
PH on SS8 , ~ 4 KHl offset tuning. adlustable uoetcne.
built· in speaker . HI·I mic mcut. lEO output and offset
indicator, 12·14 VOC@ IA 4'.,"- 13·w- 7\? 'd. 6lbs.

RegUlar $469 - Sale PrIce $399"
II RGO,"JIIUT a ccessc-tes:
210 Power supply... .. ............................. S34°°
210/ E 1l0123Ov· 13v/lA power supply 39""
206A Externa l 25 KHz u htllatOf 39"
208A Extelna l Notch & ISO Hz CW filter 59"
212 ~29S MHz crystal 5'"
213 29>30 MHz crystal 5"

TEN-TEC Model saoDElTA All solld·stale. 200 walt
SSB /CW HF TranSCeiver ,9 HF bands. IliO· IOm Iflcludlng
10, 18 &24 5 Mhz & 10 MHz W'NV: 40 KHz WQ eenun.
Instant bafld cNnge. no tune 'up 100\ duty cytle, 20
e unutes. OIglta l readout. SlJ 0.3" IEOs· leads to 100 Hz.
senSitivity 03 uV for 10 db S • N/N. 85 d8 Of better
dyoam« range. B·pole 2.4KHzSS8 htte randaudioacnve
fi lters, select the standard SS8 fil ter. standard SS8 fi lter
withone sec tion of audio ftrter. optional 250 Hzor 500 Hz
CWfilter or CWfilter with tour audiO active Iilter sections.
SO db notCh. ~ I Khz offset tumng. QSKmstant breek-m,
VOX (If PIT.ad! AGe &dllve,20 db ajten, SlSWReerer.
edu receiver Jack.S1detooe.HI-Iml(; ,Input. bultt~n spkr.
12-14 VOCII8A. 4" "h- 11'li"w- IS"d. 12\1 lbs.

Regular $869 - Sale Price $769"
DEL TA ACCf'.\,or;e.l,
280 IRA power supply (Reg, $ 169) 5. 1. 152""
255 Deture os w/speaker (Reg. $199) 5. 1.,19"
283 Remote VfO(Reg. $189) S.'. 169"
285 500 Hz 8 pole CWlilter) .. 45·
2S2 250 HZ6-pole CWbiter 50""
289 NoIse blanker.. 39'"
645 Dual paddle lo.e~er (Reg $85) Sal. 1P
1140 DC Circ UlI brea~e ' " " " ,0-

TEN·TEC Model 444 HERCU LES All $ohd·State. KW
linear Ampillier 101 160 to 15 meters . 18 to 21.5 MHz
With prov'SlOns fOf 4 AUI bands. Broadbanded. no tune
up, meant brea k·in. 1000 watts input. 500·600 watts
output typical.allbands: 50 watts unve Duty crete- 558:
Continuous voice mod ula tion; CW/ RTIY: SO" . Sminutes
maximum ke~ down, Manualbancswitc fung.or automatic
when usmg the OMNL separate 45 VOC@ 24 Apower
supply and buut-m contret po wer supply. forced an
cooled. automatic jme voltage correction and exeter by
pass. Iwo meters lor collector liE and tonurd/leverse
po",er.adl AIC. 6lEDmomlors.Ampllf,er:S... ·h - 16"'11 
15"1"d. 22 1bs: Supply: 7"'"h - 15" "'11 - IH·d. 50 Ibs,

Regular $ 1575 - Sale Price $1349

SAVE S800 tJK TEN-TEe 'Pada~ "DMU
546C OMNI-D (C) • 255 Power supply/speaker· 243 Remote
VFO. 234/214 Processor/microphone· 217 500 Hz CW filter·
218 1.8 KHz SSB filter. 645 keyer' 444 HERCULES linear

Total Regular Price $3625 - Package Price $2825

I '

TEN-TEe lIodel S46 OIlNl/$eries-C All soIld·state.
200 watt SSB/CW HF Tunscelvel. 9 HF bands, HilHOm
including 10. 18 &245 Mhz& 10 MHzWtNV: 40 KHzVFO
overrun, Instant band change, no tune-up, 100\ duty
cycle, 20 min. Digital readout, SIX 0.43" LEOs· reads 10
\00 Hz. Mos!et rf amp" sensitiv ity 0.3 uVfor 10 db S+
N/N reno. 90 d8 dynamiCrange: 18 dB attenuata! for
strong local Si gnals 8-pole 24 KHz sse nner. 1.7 shape
lactor @6/6O dBand il!d IOactive htter . Select standard
sse filler, optional } 8 KHz sse li lterOf opl,ooal CW !liter
plus 4S1) Hz Of ISO Hz of audlOl,llenng,50 dB notch uter.
!. 500 H.z & !. 4 KHz enset turnng 2·speed QSK mstent
bfea k ~n . VOX or PIT. adlustable threshold "Ie. $/SWR
meter. sdetcne. HI·I mit, Input bUllt ·1O sp~r . 12·14
VOCJlBA sin - 141, "w - 14"d. 14., Ibs

RegUlar $1 289· Sale Price $1059
OMNI A«·e.l.\Orie"
280 IRA power supply (Reg $ 169) SALE $152'1
255 [)eluJe ps w/speaker (Reg $1 99) SALE 179"
217 500 Hz 8·pole CWhit (Reg $55) SA LE 49»
218 18 KHz 8 pole SSB hit (Reg $55) .. SA LE 49'.\
219 250Hz 6-poleCW Mtf (Reg $55) .. SALE 49"
243 Rtmote VFO(Regular $ 189) SALE 169"
1140 DC erect breaker ll}'f
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- .

* Two Gpl,miled M", ...
rangl!"

* Digital & AnalOg fIltering
...,th 16 db AGe

* A"to.....' ic~ "Kking
3 _ 70 WPM

•co.. . OT.~

****** A STAR IS BORN ******
• Ideal for Novi<:et . SWL" , .. Copon Mor.., 8eudo1

and -.soMd am.'.... " " "SCII ~od~
• Buill ·in code pntctoce

o""ilIa.or & speaker* 12 VDC Operat,on or
120 VAC ""ith adaple.

pro vid&d
.. OJ>l;onal ser ial /paralle l

ASCII Ou t PUTport
Call or .....ue for broChure 0' e t.
CODE *STARTIolKit ••• •••••••••••••••. • • • • .• •• . .• . • • C5·K SJ69.95
CODE *STAR Wi'., .. ...•.....••.•.• ...•.....• . .... CSF $249.95
Optional ASCII O u t p u t Port Kit ...• _ . . . • .. .. _ .... ..•.•. CS-IK $ 69.95
Option., ASCII Output Port K it Wired

(Spec ify 110 o r 300 Baud and 20mA or TTL level) .•.••. .. ....CSIF $ 89 .95
S.nO ( Mock or money order. U!i4 your VISA or MasterClllrd. Add $$.00 ,nipplnllind
handling fo r continental U .S . Wisconsin 'I/Sioenis ,dd 4% Stale Sales Tax,

C o . por ot io n Telephone; (4141 241 -8144
P. O. B O ll 513G. Thiensville, Wi$Consin 53092

Now, for the first time! Every amateur
operatorcan en,oy the unparalleffed freedom
of apriratephone patch in an economical
package.

The dramaticnew CES 500SA Aulopalch is all
the equipment you need to patch an FM base
station toyour home or other telephone line .
without expensive repeaters . cavities, or other
equipment . Connectionswith any standard
FM base station are rapid and simple .
Bypass the congestion and expense of shared
repeaters - break through togreater privacy
and conveniencewith the new CES500$A
Aulopatch .

As Hstrlbdl. n . apzllll , 6/11.

INTRODUCING THE

CES 500SA
SIMPLEX

AUTOPATCH
The First AffDrdable
Private Phone Patch

• A T'adema,~ of me TaOCly Cofp

o Pa~t eno; loN<I,' _

o VISA O IllC

Card no Ex p. date

SIgnature

Name

Addr..a

City

r----•.o ... , , • • _

•

RTTV/CW .
For the TRS-BO

DOUBLE BAZOOKA
COAXIAL ANTENNA

ROM·116
RTTY/CW Operating System= = --- ~~~
DetaIled brochure avaIlable on request.

• Injection Molded Plastic Fitt ings for Strength,
Durabil it y and weetner-procuna.

• Broad Banded Low VSWR
• No Tuner or Balun Requ ired
• Feed With Any Length 50 Ohm Coax
• Power Hand ling Capacity - Two Kw
• Not A Ki t - Ready For Use - Made in USA
• Steel Eyeletts For Installation and 5 0·239

Fitt ing Are Molded Into Antenna
80 or 40 Meter 49.95 ea. I
20, 15, or 10 Meter ~ .44.95 ea. I

..:~u ~vwe~,~~~.:2t~.,'1l2 = I

Featuring: ~_tures
1200 BAUD OPERATION. Not limited 10 110 baud be- • Two Senal Ports
cause of timing loops. 60. 66. 75 & 100 W.P.M . • Fourteen Buffers
Plus 110 , 150,300.600 & 1200 baud operations • AutomaticCW10
possible . • Transm it Control
FlEXABILITY OF OPERATION. Instantly change: Baud • Serecuve Call Feature
Rates' Program Mode (ASCII/baudot)· Program Status. " Error Correcncn

, .' • Word WrapPing
SPLIT SCREEN VIDEO. Transmit & receve data crs- • Easy To Interface
played separately. • 30 Day unccnmuonatGuarantee
REAL TI ME. AutomatIc CWflO Without user mterven- • Hardware reqcuements: TR$-80
non. Automatically updates ~ Model l or 3 16K
at end of month or year , _ CROtlJn jxtemat termma! unit.

l'llcroProduds
606 State Street. P.D. Box B92-R . MarysvIlle. WA 98270 • (206) 659-4279

CO H ERENCE IN
COMMUNICATtONS TECHNOLOGY

ICESI
COMMUNICATIONS ELECTROHICS

SPECIALTIES. Inc.

PO. Box 507
Winter Pari<, Florida 32790
Telephone: (305) 645-0474

~."

73 MagaZine • March, 1982 149



--------------------------- ,

AEA

[U]illWU~rn~
Electronics Supply

1508 McKinney
Houston , Texas 7701 0

call toll free:nrghts
1-800-231-3057
6· ' 0 PM CT, MW .F.

days ' ·713·658·0268
ICOM IC 3AT/IC 4AT 269.00 ee

IC 25A 309.00
IC 730 69900
IC 2AT 249.00
IC 22U 26900

Santee HT 1200 269 ,00

ST ,44UP 299 00
Tel rex l Cl% Off Ust on Stock Items
Drake m5 995,00

R7IDR7 , 299.00
Morsematic 169 .00
CK1 Contest 115.00
MBA-AD Aeader 269.00

Order KWM3 80 1309500
& 2 Free Filters

High senet Number s, All Mods
Hygaln T8 7DX 399 00
Am phenol Silverplal e

PL259 100 ee
Ant ique I rare Tubes Ca ll
Timex 24 Hour Wa llclock 2495
Robot 800A , , 749.00

400 , " 675.00
Ha l Ct2 1oo ,." 69900

KB2100 159,00
New CWR 685A rerereeeer . .875 00
Cubic 103 119500
Bird 43. Slugs Stock
Drake Theta 7000 : 995 ,00
Belden 9405 Heavy Dul y Rotor

Cable 2#16. 6#18 45C/ft
Belden 821 4 RG·8 Foam . 36Cilt
Belden 9258 AG8l!: Mml-Cou19Cilt
Belden 8267 RG 213

Non Contam Jackel . . . 43C, tt
Alliance HD73 " , 10995

Large Bookstore
1()G" Oft Curti., Sherwood. Palomar
Call Quotes Kenwood TS830S.
TS630S. TS1 30S. New

We Want Special Order. 1
Vauu FT1 2395.00
S pac ia l, FT 707 ' , . , 64900

FT 10 1ZD/ Mark 3 , . 749 00
FT 208R . . . . . . .. . 289 00

MASTERCARD VISA
All ", 'on lob _lion .""pI ...m.fI 'nc!'U le<l "' '''"
lutlt.cr 10 cn."llI ....l l'Ioul "OI 'OI, . 1t "''''1eu.••nt...,
SomiI <t IU~ p.,"' .... -."1,,,'dlnl l l<lll Il'lio
II> PI del l ull,c,em POaleg. t>II,,~ ooi'-C1

27.
36

290
call
call
ca ll
call
169
239
235
270
270

'"

$1050
750."
150".
15'
15'
12'

2"

PAICE
uus
l u es

IU es

u u s

nus
sae.ss
US,iS
UUS

131 es

808 N. "'.In
Eun,vili• • IN 47111

TEN·TEC
5460mril·CXcvr
580 Delle
525 Argosy
280 Power Supply
255 PowerSIJPPlY!Spealr.ar
243 VFOOmnl
283 VFQ-Oelle
234 Speech Processor

SANTEC
HT 12002mHandHeld

AEAMBA~eeder

AEA lsopolel44MHz
AlDEN pcs.3OOQ
AlDEN PCS·3OQ 2mHarod Held
BUnE~NUT HF6V
HALCWR·685A
HY·GAINTH7
HY.QAIN Ham IVRotator
HY-GAlNTail1wiste r Aolal0r
ICOM2AT
ICOM3AT
ICOM4AT
KLMKT34XA Tribander

VIO
•

FAMOUSOOTHA MOUADS
-til 2EI.....nl. - 311nell Co...pl.t.l l Ie es

CHAMPIONSHIPOOTHAMBEAMS
Full Sir. Co...pl". !.omHe,eS

CALL ORSE,,"O LAR GE SASE FOR CAtA,
LOO S~ ipplnll O,pol.. ' V.Flietll
USC USA;17oo C.n.d" 1500 FPO.APO
B...... . Ou.dl Shipp.el UPS or F" ill ~l
Coll.c!. Fl• .•elel 4"'" 5. 1.. Tt .

P.O. Box 716' Lu go, FL 33540

GOTHAM • .
ANTENNAS=-~
(813) 584.8489 v,,",

Folel. 10 S· P 'C ~ 'Il " No A. el i, I• . A. qul••el
Fully AIII"'bl.., FUll L';ll LI"',I. 1.1 VSWA
MOOEL IA,,"OS HOHT PAICE
PV·IOIO 1n,10 u nus

• PROVE"" DESIGN . GOTHAMALLlAND
.. VERTIC ALS

V·110 110.10-40,20. n
15.10,1
10-40,20
15.105
10,20.15.101 n

SMALL LOT tllA P DIPOLES

MODEL UNDS LOTH
tsL .040 80.40 71 '
TSL 4020 40.20.15 40'

SMALL LOT SHORTENED DIPOLES

SL·80 111 10,40,20. n'
15.10

SL·110 110 130'
SL·IO 10 n '
SL·"O 10.15 U '

FULL SIZEPAAALLEL DIPOLES
FPO·1010 10,40.20, 130'

H .l0
FPO·I010 40.20,IS.10 13' U U S

~EW ! PORTABLE VEATICAL! IDEAL FOAI""'""",,",,,. " "',"S'

•

.E

5323,00
5323.00
$729.00
$199.00
$359.00
$479.00

$1319.00
$2.895.00

NN

VT

NJ

NV

S 35995
S 3599!l
S 810
S 925
5399

" ..$1535
52995

Ne

VA

ELECTRONIC EQUIPMENT
BANK

.A

FT 208A
FT70BA
FT 707
FT 101 10'1 1<111
FT 290R
FA 7100
FT 902DM
FT·QNE

EEB

-

MASS

EEB
"-c~~ Buy With

DEl Conlldence
AT YOURSERVICE
Dick ·K4EIH
Danny ·WA4$DE
Curt is ·WB4KZL
SCot! ·WB2YSY
larry ·Kll l S
Ned ·K4SYF
George ·W4EV

Mary Ellen
Cheryl

FULL ICOM
LINE ON SALE

ICOM NET SALE
rc 2AT S 25950 $242,55
ICJAr/4AT s 299,50 $269,55
rc 25A s 349 5314,00
rc 130DC S 829 $12900
S40.oo I.Clary re tl. le .xp. Feb 27th
Your COi l will be S689 .00
rc 120ADC $13049 $1199,00
rc 251A s 749 S669,OO
rc 290A s !>49 $489.00
rc 451A $ 899 $779,00

FULL YAESU LINE ON SALE

., ~ II C O MI
WINTER SALE
Nowl EEB Is The Only
ICOM Authorized
Service Center
In The
North
East
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TOl l Ul TIM ...n C....LI TV CO..VIITI"

~ ¥~:: 18900

JO AIM ItiOULAUD 12VDC ,"OW I R SU","L '"

FACTORY SURPL¥S VH"' / VHF
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&. • _~.w__ . •
.. ...a. ..• •OUMI'1Io1G ' 1oI000HCO l IoI OLlI1 LOOI' C"'U H UI '
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IN ' TOCK - THE MURA
CORDLESS TELEPHONE SYSTEM •....... 14488I :"':"':::'::~'... ' " ... ..

,-_. ~'..--.- -- .......-..._. .. .
~_.-... .

U.U 0' OU...JlTZ TUJI" ~

99~S"'~'='~;=~~:"'"~.... ~ .. - - -•• -. 00- ......a,,'
.. . I...• ..... _.- .. .. ...1" " "" ! .-

..
'!.:~,~.::;:.:::'..:. 6988
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O!.JO CUEST • <AIlI _ .~
~.;J.;: .ASC '...~T'.Q CaTACOCi ~

-----------!I]3i: 3C!J lTCC>HI CT.OOI' ClIIll:: ~ ..GOTH CGu.. . . . I HOI1".C> CU T• •
___ _ <CATTll u . OH,'" ':1<>,

'e ~' _ V, H O. '10 .. , .. COO', .,,' ....U"" M_, ' ft _, •• " ft'_" _. _ " "_ .. . ,._ ,_ ,.. ".,. H " _, _ . _ •• _

C." , .,. 5.' .rne

MINIATUFlE FM WIFlELElS MICAOPHONE

0*
.. 95...'.' M_ ~.' ." 29·'·....... ...>4 .. _... .. •... ........, ....-.

FACTO FlV IUA' l US UH'" TU NEFl'

495 ._- - - - ~.... ....... 'OI .

.. . _" <004'"'<.. n, _ , .., ~ _

OU...JlUJI.fIl1LI ""'1 LI IS MIC'O!'HOOo E

'J
.'ICI IVI' IVlU'"

lJ
95 ~-~"- -:;:.;;:::::'--::...•~
... . .... _ . • u ...... , ...........

SN"" Hlto Ci .... L S"'LlS ~ f CO~OS _ OU Il "'I '"

~
m"""~:'~·':~··3""9" ' 95_..... ..........,

. ..... -..... ..... ....
_ "' .. M •........"

ec.BOll 06017
Ft. Myers, Florida 33906
all phones 1813)936·2397

NEEPS NO RAOTAlS.OR .
MATCHING ICES

-<.<"..P
,,~~ \

\
r..-".J..

)~~C; ~~~

~x.~'i~~~s~Bndaro
~;,.~ ""\ • 2meterC A'~ • Scanners

. ,~~. Amateur Bands
.. ("\ • General CommunIcation

.",V· Industry
,<"" . Marine VHF

• Micro processor crystals
Send 10" fOr our I,trest ~ta/og. Write or

pnone tor more aetal/S,
m ..,"'.. ~~.r;.

olRoN ANTENNAS
THE BEST THINGS

come in little packages.•
FOR 80-40-20 M"E:oT:.:E,"A~S__..

ISOTIIO N SO ISOTRO N AO ISOTRQN 20
5" IN. HIGH 311N. HIG!"l 17 IN. HIGH

BIG ON PERFORMANCE
SMAL LON SPACE

lEI BllA l COM PANY ~
(303: 681- 3219 .... '0

STAR RQUTE FlOR ISSANT co 80816

For the best deal on
• AEA. Al li an ce' Amaco' ASP. Belden
• Bencher' Bird' COEI CES. Col li ns
'Communlcatl ons Speclallsts.Cublc
• Cushcrafll Oa Iwa' DenTron' 0ra kll
. HAl. Husller. Hy G,lnllcom. rRL
• KlM. Klnlronicsi Kenwood
. lan en. Microiron icsi MFJ
• Mlnl·Products' Minge- NPC. Nye
.Pannonlc.Pa loma r Engineers
• Regency' Robol.Shurel Sony
•Slandard- Tempo' rm-Tec
• Transcom. Yaesu

MARCH'S
BEST BUYS

DRAKE TR7/DR7 HF xcvr
limited quantity $1299

DRAKE R7/DR7 HF rcvr
limited quantity S1299

DRAKE's new TR5 all
band xcvr $9S5.95

YAESU FT-20SR compact
2-m hand-held $299.95

HAL CWR-6S5A telereader
terminal SS99.95

ICOM IC-2AT 220 MHz
hand-held $269.95

CALL
TOLL
FREE

Quant ities lim ited". all prices sub ject 10

chan ge without noti ce
We a/ways have sn BXcel/ent
assortment 01 fine used equip.
ment in stock... Come in or c,lI
CALL TOLL FREE

(oul,lde IIl1nol, only)

(800) 621-5802
HO URS : ' :30-5:30 Mon.. Tu.... Wi d. & Ftl.
.-. 9,30-':00 Thur.d.w

.~

_ 9:00-3:00 S.l" rd. w



• ANGLED REAR SHELF
• ALL PARTS FITTED
• STURDY CONSTRUCTION
• WALNUT or PECAN FINISH

Floor space: 39"w by 30"d.
Also: 51"w by 30"d - $199.50

Dealers Inquiries Invited

$18450

••• atmst-eve~hmgatyour
ffngertlps III

Bring ORGANIZATION &
CONVENIENCE to your
HAM Station! Eliminate
clutter and provide lots of
space for everything you
need . Tuners, VFO, CW
Keyers, Filters, Telephone,
Log Book, Etc...

Radio Equipment
NOT tnctueed

F .O.B. Culver City
(CA Residents add 6% sales tax)

A Finely Crafted Piece of Furniture
With a REAL Purpose • • •

Call : (213) 837-4870 or Write for Information

S-F Amateur Radio Services
4384 Keystone Ave.• Culver City. CA 90230

,..----------,
: CW-tO-RTTY :
• and •
: Hard Copy Too! :
• •• •• •• •
I '~... ....Ka'1trOf1lC~ I

:~.... :
: Micro'RTTyT~ :
• $299.95 ..... p,,,. •

• •
• Kantronlcs brings you •
• the newest neveropment •

In RTTY send I receive •
• aevlces with the Micro-
• RTTV.'m •
I MlcrO-RTTY can In- I
•

stannv convert CW from •
any Keyer or CW key-

• ooarn Into standard AFSK •

•
two-tone RTIV or two- •
tone CW 10.

• Mlcro·RTTV supports •
• nard copy, MX-80, Cen- •

•
tronlx, paper Tiger or •
even model 15 SI

I MicrO-RTTY sends and I
•

receives RTTV at 60, 67, •
7S, ana 100 WPM plus

• ASCII 110 oaue. •
•

Mlcro-RTTV will receive •
any shift of RTTY and

• alsplav the message on •
• ten big, bright florescent •

•
dlsplavs. An active 100 Hz •
filter at 229S Hz ana a

• "tuning eve" make tun- •

•
Ing fast ana easv. Power •
Is suppued bV a 9 vac

• adapter tnats lnctuded. •
• All these features, ana •

more, are packed Into a
• small 2Vi ' bv S" bV S'!<" •
• enclosure. •

See your Authorized
• Kantronlcs Dealer for a •
I demonstration or write I
• for a FREE brochure. •

• •• •
: IIiKantronics :
•

(9131 842-774S •
1202 E. zsrc Street

• Lawrence, Kansas 66044 •L .I
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" 6500
~OO

. ~ OO

• aloo
1 8/00
~OO

I IHIO
. 00 00
. » 00
S lJ.OO

EAST COAST #1 GOES
NATIONAL

THE ANTENNA BANK i.
East Coast's #1 supplier of
ANTENNAS - TOWERS

ACCESSORIES

CUSHCRAFT:
113 N. w E_ ' " fnband Bn'"
.. . ....... E_lTnbaNlllum
AV3 ..._ 3 Band v."",ao ,a-20m
"vo _ . _ V"'oeI' ll).,OQm...~_~_v.....,.,"~

RS20- ' ~1~_ T_v"",,,'

3:HI " e_,z.., II<>omeo' tI~ a..m
2"8 , . E_, ;Ito J' 8oomeo ,".,.,.;
.. , .'·1111 E_ l z..,
. 'lX21l2m ""'''90 R.~II"' " II

_COMPU TE l iNE ON S#o.lE-

KIT

ONLY

$14995

YOUR OWN
AUTOPATCH FOR

SIMPLEX OPERATION

Introducing

~, 0:0..:, 11: ..., , ,-
•••

••

••
.. Wired and Fu lly Tested

$199.95. Shipping 53.50
In U.S,A • N Y S,
Residents add accroonate
sales tax

Hundreds already in operation . Call anyone_anywhere_anytime

TO ORDER-SEND Check-Money Order (MasterCard or Visa accepted) to:
A.W.D. tnc., Oriskany. N.Y. 13424 or call (315)-829-2785

-
11;>9 00"" '11OUADHO·' e. '0 1~1Om

HY·GAIN:
V1 ..... 1'" Vltthca' 1 33 50
'HJ,ORJ E_r.-s...... 1' 33 1lC
1HWl<J JE _ tT ,,,,,. ,,,, _ 1 1 ~ (l(l

1~X """ 5 E_ ' 1"l>a"" _ 'Il!ioo
1I06OU 5 E_ r"l>a""_ U~ OO

'~8"'5E_ '(lm "~""II JoI'lft 1 Il!ioo
' Y.>8 ...5 E_ n" S... ··lO<IgJo"n 11. SOO _
:105 8 '" S [Ie ...,. " ' lO/ft "Long JOM $235 00
' VO.8a"dV.' ''oa llO,ao..., $ 01100
'S V1 5 Band 1080m 1,a~ V. "'cal 1 7SOO

_CO... .....n E L'''E ....HE .......S O" LV 0 .. S"'LE_

ROTORS & CABLES:
COE lV'CD05" $11S!i~00

"'t""", orw.oo $92 00..01 00
"'GIl/U Foamll!i"'S"_ 144"IllGl 'J "'_~ lee "
... ,,,,-8 ' 2crll
8 W". Ro'''' Ca~I. 'lie'"
"""'v St'a" GyVC.U", ,n ..ce._lOt ptiCo & dOh"" y
'"'0' '''''' ' '0'' call170J I~9· tlOO

• EASY INTERFACING With reoc aucio
& squelch CirCUlI

• SINGLE DIGIT CONTROL
(connect and disconnect)

3 MIN CALL DURATION TIMER

NOVAX mtertaces your standard 2 meter; 220: 450 ; etc. base stanon and DTMF
troocnronet Telephone, uSing a high speed scan switching technique so mat you
can dir ect orat nom you r automobile or w ith the HT from the baCkyard or ccotsoe
-automatically Easy Installation. Rmgback (reverse autopatch] option available
lor $29_95 klt- $3995IaClory WIred .

• SMALL SIZE- (5" x 6" x 2")

• STATE OF THE ART
CIRCUITRY 12- 16 VD_C_

• ADJUSTABLE ACTIVITY TIMER
(clears out " mobile is out 01 range) •

#1 ROHN TOWER DISTRIBUTOR
SALE:

• ' 00
1 ' .00
$ 'JOO

SUPf: R100"
$1& 00
$ 1 5 0 0
$18 0 0
1.8 00

S 28 ao
$ l'lO
'~ <O

$ 2' 80
$ U llO

$'Oll!i l,.,sa... $ 19!i
$ 'Il!i L,ot sa. S 4 Il!i

S10 • • "
$ 8.00
$ , 1.00
$ IJ 00
$" 00

VAN GORDON:
PO 80 ' 0 10-80'" W" . O,po le
PO 40 ' 0 10-. 0m W" . Ol pO'.
PO llO4O .w.80'" v"'. O'POIe
so ao olDm 5""" 0,_
S0801!IOm S"o<1 0._
" ,0 8 o u"
" .0 c.nf..

,,~ ,",0 8 RES

'00r15m
rom
<O m
'Om
SF11"'5.8 W",0
"01 ' Hu~""''' "'0.."'
B... · ' 8umDe' "'CU" ' " '" B."

W2,OU Baly'l---- . $1155 L,otsa,. $ '))5
1'aM '0. 15. 1O 0< aQrn------.$2&Il!iL,.I'S.'. $ te 7'\l

ORDERS ONLY
(800) 336·8473

HUSTLER SPECIAL COMPLETE
LINE:
.81\1 S81\1 & '" 5 Ban(! V"'oc.o'
"'0- ' o,oQ-2"~ "'<»~ ""'"

lOG '0 1"".. s.c,,,," $ lII SO
l'5G '0 10_ s.c,,,,,, $ :Ii so
aloGlO· t~_s.c"O" $ 81 SO
"06x.o8 F.eeSI.n(!,,,,, to_ JJ2000
F R~ <8 ' l'5G F--""' 10_ _00
,F..,gn, P'Ol'A'dO" FOld..- 10__ "'ou. '0.... ft,g_
....., of fO«_, "'cu Mo'" "1
W. SI"". RoM ACO••..,"o.-'O' 0"00 & do l,"'V '" ' or
"'0"0" call 170JI !l6g 1lOO

2-3-4
ELEMENTS
OR MORE

SUPER QUAD
KITS

Speciel Instruction Manuel on
Ki... ·s " So!*" Ouads·· $2 .75

. :2 ELEMENT 40 METER AMATEUR NET 1628.20

• VHF" ELEMENT:2 OR 6 METER
AMATEUR NET FROM $116.10

WRITE FOR FULL INFORMATION . PRICES DO NOT INCLUDE POSTAGE .

PRICES ARE SUBJECT TO CHANGE .

.:2 3" ELEMENT TRI BAND
101520 METER AMATEUR NET FROM 5308.00

.:2 3 .. ELEMENT DUAL BAND
10 1S OR 10 II METER AMATEUR NET FROM $180.50

AVAILABLE IN A COMPLETE

RANGE OF KiTS

HIGH STRENGTH
FIBERGLASS

KIRK ELECTRONICS DIVISION
V1lUNG lN5nUN(NT'S.I~ ,

THE ANTENNA BANK
6<060 Ge nera l G 'een Wa y

Aie .endria, VA 223 12

ALL OTHER CALLS l103) 569-1200
Sllipping cost oct Inefude<l- Prien luDjet l 10 ehA"ije

ALLOW 2 WEEKS FOR DELIV ERY
No COD- We snip UPS

W. rese.... Ill. righlla Iiml! quen!I!I"

eTelephone: 12031 526 -632473 Fe"y Rd ., Cheste• • CT 06412

.. s ... L,sr g l Adve rl,• • r, on pig. 130
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,..4 14

AMPLETTE~
/

I A ~P LET T E ~ ' n. I . An A~' l."r Radio
publioatlon de vo ted to t~. des ign. construc 
tion, and opec.t 1on o f hateY ' A,,-pl if len.
2. A "" w,lHter un can $ 0., yOU mo noy 00
your nut . ",p l 1f l H co.,truction project.
J . A ,o "'co of port. , nd i nf on a tl on .

ne AMP_ LE TH R 1, p"b\1s~.d and .. ailed fin!
Cla.s .ver y to•• • ~H'" ( 17 l l ..e,/y e or) .
I t t, o r ga n iz ed into fhe depar t ment> ;

I Ed it or ' , Co rner ~... part> to ,.11'
11 LettHs Run an ' 0 i o t~. '

I I I t ec e Top i c , & l1p< AM P- l ETTE R TR AD ER .
I V Fu t ure Actlo l . Subscri bH r l U i<

V AMP_LI:TTER TRAOER lOt pH word .

To" A~P _ l ETt E R be l t .v", tn.t ho",e br . .. lng
on a mp can be to", oo "cotion, I, " no ha lf
OS co.t1~ os b"ying , oommHcl .1 .",p .

A o ne ye. r 'ubscr iption t o to" A~ p _ L r TTE R

i $ SIS .OO/ y • • • (II j"u",). Me n t i o n "73 "
~ . g . lln••no y"U ''' Y ,ubHr 1b • • t tne 'PH;'
0"' t l mo ..110 Of 1l5 .00Iy.I" .

OO N' T MI S S A SINGLE ISSUE Of TH£ AM P _LETH R

AMP_ lE THR Ploco , n
RRZ Bo. J9A "" 97 Id, l O ~ l w o r d
T ~ o ~ p < o n . l l l o , IE 6Z890

S,n" $2.00 for I ,.,.p le COpy. or US.OO
for I fu ll y. ... 0' O . M P_L ET H R.

INOTEK ENGINEERING
PRESENTS

RTTYI
The "SS~2" RTTY DEMODULATOR

lealuring:
• super ior ~en ~i t iv ity

• uart ' egeneration
a copies any ~ h ilt

a co~ i es 60, &6. 75, and 100 wpm baudot or
asc«

• norm,}1 or inverted date detection
• simple LED tuning indication
• senal and p.lralle l TTL OUI PUI port s
a onboard loop keyer translator
a ea~y upward ~peed <;onversion
a board measures only 4 x 5,5 Inches
• ex<;ellent norse immunity
• require~ simple +5 and t 11 volt reg ulated

power supply
a very low cost

ONLY $69.95
" " "",1,,1 . nd . I,/:n""

Orilled PC Boa' d With Docume nta r,on 5 19.95
Com ple le K,r 560 .00

4~ 2 EUI Cpnle. Sltl'el. Provo. Ulah 84601
(801) 373-624':1

MADE IN

""

TR 2400
.~'omatlc

• hnd SCon_
kI' I(en",ood T A.2~OO $toP$ aM loc ks on bus . , 0 ' . Iop.
1M ,es umes ",he n came, mops , Conl.ol led b. ke.·
OO.,d, no . ",otches 10 add . Ins la lls .asi ly inside ,iO s i,
Si mple conneCllons , nO mOdi fica tions . Does nol 'u. e
s pace p,oYlded 10' PL
A..embled_52~ .95 Kil_ 51 4.95

TR·9000 Ma mory Scanna,
10' Kenwood Tfl·9000 sca ns 5 memo,y c hann" l$ Sl Op'
On busy and 'e s umes ",hen ca' M ' o,ops U.n .. is linO
control• . No s witc hes to add Ins tall. ea. ily ins ioe ' iO
See proOuct •• • iew SeOI 'soue 73 Mao. " ne,
As . embled- 530.95

IC·280 hnd SC onna, _ 52U 5
Mamory Scanna' - Ui.iS bolh 10< 55i .1l<I
• Scanne rs 00 nol aU"cl nO, mal ' iO op" ration
• 0'11" 01 ,.adouts O'.pl" . sca nneO freque ncy'
• All scanners a,e ea. y 10 ins la ll u. inll comP I ~Te a f>d de

la"ed m. la ll." on ,n"'uction.
• All . c anners ASSEMBLED & TESTED I..cep' ki t)
• Sa" s ' action Gu. ,a nleeO'

Send chec k 0' money o'de' to:

0= 9SCGAN z
26148 W. Ma ry Ann Rd., Antioch, 'L 60002

inCl ud. $1.50 p051 aoe & hand lmo
' Ihno,. 'e' . mclude 5 '1, '/0 ..ate to> "" 27

MODEL
S61000
$349.95

91us shipplng

• covers100 to 185 MHI In 1 kHzsteps with thumb
wheel dial " Accuracy 1 part per 10 million at all tre
quences -t memarFMadjustab le /rom0 to100 kttz
at a 1 kH z rate . Spurs and noise at least 60 dB oe
low carrier " RF output adjustable trom 5·500 mV at
50 ohms . Operates on 12 vue @ 1/2 Amp " Avail·
able lor immediate delivery " $349.95 plus shipping
" Add ·on ACCeSSQl leS available to extend freq
range, ace In/lmte resolution, voice and sUb ·audib l~
tones. AM, precision 120 dB cancrateo attenuate
• Ca ll fordetails . Dealers wanled wo,ldwide.

VANGUARD LABS - " ,
198-23 Jlm.le. ......, Holill NY 11423

Ph~ (212) 4&f.2720

C.B. SPECIAL
(Repeat 0 1 a sell o ut )
CONVERT THESE TO

10 METER FM
New l-Iy ·Ooln ~o chlMe i Prlnled c i'c U,1
M I,d. u semb ly \S<lu e l c ~ pol. .• olume
co nlto ' an d c hanne l ' '''''ch not mCluOed)
BOl<d5 .0'0 a . i. Oomen",on 6' xe "

1·11 PC' S7,50 ••.
10-411 PC' S8.50 • •.

IWhile qUlnlit,es lUll

REMOTE 40 CHANNEL C.B.
Aemotes ha. e a meta l !,a me S pea ke"
plastoCc ase . ano con l,o l moe not ,nc'uded

So ld a . '. St4.lI5 ••

C.B. BARGAIN
c e bel,Os miSSlnQ pa " s 0' da maged
Can b" used to' SPI ' " pa ' ts Buy 5", ,,, al "

$3.50 ••
O,oe' ,nfo. ma t,on Pt.,.5e add 54 00 to·
SIH ... UPS COO s acceo'e d 10' ,, ' defS
,ota l,nQ 550 00 0' mo,e Flo l,oa ,e Sl de nts
add ~ '''' ••11$ ta _ MInimum o'de , SIS oo
Fo,&,gn o,de,s US fundS only add 20'1, fo '
S'H MASTER CAAO an d VISA a ccepled

Surplus Electronics Corp.
7294 NW ~'h st.
Mia mi FL 33 166 ""69
o.H.' 305-887-8228

",,439

S285.00

249.00
255.00

288.00
269.00

36.50
278.00

CB TO TEN METER
/ CI. TO 10 METER KITS

CONVERSION KITS
AMIRlCA'S III SOUICI fOI

fM - SSB _ AM

KITS f~>r AM - SSB-FM 40 C hannel PLL
c haSSIS conversions
DETAILED INSTRUCTIONS fo r easy In- IN STOCK-I<it ~ for m ost C.B. Models
etenettcn w it h minimum time and eq uip-
ment

NIW~ I o-rneter FM Discr iminator Board

BAND COVERAGE flexibili ty provides
-f i t ~ most r't.t rrgs. K il-A~sembled and

up to 1 MHz coverage for most PLL
tested.

c hass is,
NIW AND USED-fM s, SSB converted

PRICES Low cost prices range from
C.B.s now In stock- from $90 .

$8. 00 t o $50.00
lOW COST- Prices range from "0

A ll ki ts are In s tock including
to $50.

several different FM kits.
ORDER BY PHONE- (61 7) 771 ·463 4

FREE CATALOG W rite o r call today.
VISA &. MASTERCARD- au :epl ed
fREE CATALOG-wr ite o r call today!

-" INDEPENDENT
CRYSTAL SUPPLY COMPANY AMERICAN CIYSTAl SUPPLY COMPANY

P.O. Box 183
Sandwich, Ma. 02563-0183

P,O.IOX 638
WEST YA.MOUTH, MA. 01613

(617) 888·4302 (617) 17t-4634 - , ,
Ben Franklin Electronics

1151Jt N M a in Hill sboro K S 67063
316-947·2269

AlDEN PCS·3000
z.meterTransceiver

AZDEN PSC·300
Handheld Transceiver

KDK2025A MK II wm mike
JANEL aSA-5 z.meter Preamp
BEARCAT20·20 Scanner
KANTRONICS FIELD DAY II

Codereader 360,00
AIlMFJ 12% olf list price
TEN-TEC Argosy HF Transceiver 469.00
TEN·TEC Delta HF Transceiver 738.00
TEN·TEC Omni C HF Transceiver 1040.00
New SANTEC 144z.meter Handheld 315.00
New SANTEC440 Handheld 345 00
AEA MORSEMATIC Keyer 167:00
KANTRONICS

MINI CODEREADERSET
KANTRONICS MICRO-RTTY
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WE'VE GONE NATION AL S-L1NE OWNERS
EN HANCE YOUR INVESTMENT

CO R P O RATION

NEWI

Also c o n tulns test e q u ip m e n t
plus wide s e lection oj

to o ' k its and cases

JellS..n'S n..w catalog is jam_pack..d with
more .han 2000 quail ly hems. Your singl..
source for hard.to·find precision tools and
1001 kits us..d by electronic t...., hnicians,
sell'nlists, ..ngine..rs, Instrument m echan_
ics , schools, laboratories and gover nment
",gencies. S..nd for your free copy today!

~ JENSEN TOOls INC
~ U jO S p urES T OR , ,,,mDE AZ 8 528r

.... 433

Write or phone for
specs and prices.
(7071 462·6882

SKVTEC
Box 535
Talmage, CA 9548 1

TUBESTERSTM
wrth

Plus- in, ..,lId sta'e lube ' eplacRments
• S·line performance -solid state!

• Hea t di ssipa t ion leduced 60%
• Goodbye hard-to-f ind tu bes

• Unlimi ted eq uipment life

T UBEST ERS cost less than two t ubes,
and are guaranteed for so long as you ow n
your Sqine.STRUX

Strux Corporat ion manufac tures and
distributes National Radio, Inc. Com
ponent s: Chokes, inductors, coils, and
hardware. We also distribute fi xed and
roller inductors, contactors. mil-spec
and des igner knobs. For all your elec
tron ic needs, contac t Strux Corpora
tion , 100 East Montau k Highway,
Lindenh urst, New York 11 757.

l 00 EAST MONTAU K H IGHWA Y

LI NDENHURST, N EW YOR K 11757

.... 32'

, ...

400 W TRANSMITTER
T·368/ URT TRANS MITTER rated by the qcv t at. j 400 watts AM or 4~0 waus

'0;;0_ 0 t w ever t ~ lo20Mh l Un,1
~ . .. IS VFO runeo. power amp
A~k~:::;'; ' -. nas 4-400A final ana 1:xJ0 pt

•• and 300 p! , 0 KV vacuum
• • vanabre Cap;lcrl ors Moaula-
' ; " lor uses two 4-1 2 ~' s Input

Signal levels 3-!;> VOIIS FSK
Requses 11!;> or 230 VAC 60
HI 1~70 W ICWI 2200 W
{AM) 4I 'h x32x3 1" 6~ 0

los net: 940 lhs sn In wood crate usee-coer conorncn.
tml not ope.ancnanv ctecsec $495.
Manual, part ial repro. $15 when purchased With T-368

BC-939!TN·339 ANTENNA TUNERcesqrec lor use
With T-368 0' BC-6JO: 85 1bs. sh. Bovt. recond $100.
8 ' OIA . DISH - AS-554 /TRC ANTENNA
8 ' diameter rnsn wnn aluminum mesh paraoolo'd
surrace deSigned lor 1700·2400 Mhl with 30 db gain
ve.ucar or nnnzontal pctartzanon. 4 50 tJa ndwldlh
20 db major to rmnor rene rauc Antenna IS Sh ipped III
secuons and Include, mounting yoke and Ieeonorn
600 los sn wi Used $525.
Pnces F,D.B . lima. 0, • VISA. MASTERCARD Accepted
Allo w lor Shippin9 • Write lor New 1982 CATALOG

Address Dept 73 • Phone: 419/227·6573 .- 22

FAIR RADIO SALES
1016 ( (URflCA · 1 0K 110 5 · LIMA OttIO · 4S I02

Color Computer 4K
$310
w/ 16K Ext . Basic
$459

Model Iii 16K
$839
Model III 48K
2 disc & RS232C
$2100
BUY DIRECT . Tllese ale jusl a lew 01 our gleat
oltels which include Printers, Modems. Com
pulers, PfIripllerals. Disc Drives, Sohware and
more, callTOUFREE '-800-5.50812•

We have Ille lo wesl .- 444can~
possible lully plUS
waHanleed prices Write for yo ur
and a lull complemenl free cata'cq

. 2.45A Greol Road
01RadiOShac k Softwall. lIffielon. lolA 0 1"lI0

617 ° ~6 ° 3193

WE CONV'R' OVER ' 50 " OOS, S $45 AND UP.
...~O SH L NEW '0 "ETER R1GSW,TH [)Que LE
W~R " "'~TY FAO,," $Iyg 00

! rs WORT" YO!.JR W"'" rD CAL< 0 " werre

CERTIFIED COMMU NICATIONS

, I ""111 " " II 'I' ,,,,, ... ,,.".......... ,.." ......, ,.._ , ~' ..."

... . •0 . <>uo1<, 0......"'... O""Y '.","" lIOonU.
on ......... ,,,.Ol IlO< 00_"". o. '.'0."."""

WE STOC~ E V ~R V KIN[} OF ....'RE THE ...,,~nu~ NEE DS,

BY 8ElOE~ , 0''''''

C~YSTALS fRESH cuT TO youAOROER FROM ,,",,00

ce TO '0 .",," CO~ Y' "SlO~S FA"'" 'It' Sf~~O~RO s' fT ER

,."" "'Le . , GIA O .ou C"'C KED W"H us ,0«
CUSHCRAfT AND HUSH! " It"" ';0' " " '"offl. lA~SEN.
UOlAO' U .o., "'lOUI, OOPl' i R" ELO. S' GNAlCRAFTER,
PAl-OMAR, ",n Vi KING. TR' ONVX, TRAC. JANEL.
BENCH ER, V' 8RQP'EX. A..PHENOl. GOULO, WEU~" ,

~VEREADY " NO OtH ERS

wE " A, NG OUR sTOR ' TO you ...T OVER 70 .......F's'S PER n"'R
SOS YOU IN O"'V 'NPORr, r Ol-Eoo. ORL.NOO "' NO C..MLOTTE-- ,

~ C E lt I 11'11:1) I.'; I EIt' .\. J 10:'\ \1.

FT·2Q7A BATTERY SAVER KIT
MODEL B5,1 $14.95

Send $34 50 plu s $3 50 for
postage and handling to

Th l ~ Power Etching Syste m w rll
ha nd If' PC boards u p to 6" \ 6"
The pu mp keeps a c rd ag rt a t lnll for
f a~tt'f, more even etc hmg

STEUMAKER ENIL .... RISES
250 PEQ UOT TRAIL

WESTERLY, R.I . 02891

ETCH BOARDS FAST
•,

YAESU F -207R OWNERS
AUTO SCAN MODULE AND BATTERY

SAYER KIT

15 minutes to in
stall; scan resta rts
when carrier drops
off ; busy switch
cont ro ls automatic
scan on-off ; i n
cludes modu le and
instructions,

Model AS-1 . $25.00

"'!Z
:>
o
l;l
c
a>
:>
~

o
a:e
w
~ -No mo'e dead eeuenee due to memory back-

a: "'3: °30% less power drain when squelched
'Sim ple 10 Install; step-by-step instructions
and parts included

-4 mA memory backup reduced to 500 J.A
'45 rnA rece iver drain reduced 10 30 rnA.
"Improved audio fidelity and loudness

ENGINEERING CONSULTING
P. O. BOX 94355 .... 400

RICHMOND, B. C, V6Y2A8, CANADA

ITS
INCREDIBLE!

Master code or upgrade in a matter 01days.
Code Quick is a unique breakthrough
which simplifies lea rning Morse Code.
Instead of a con/using maze of c!its and
dahs, each leiter will magically begin to call
out its own name! Stop torturing yourself!
Your amazing kit containing S power
packed casset tes, visual breakthrough
cards and original manual is only $39.95!
Send check or money order today to
WHEELER APPUED RESEARCH LAB.
P.O . BoK 3261, City of Industry, CA 91744
Ask for Code Quick #103 , California
residents add 6% sales tax.

One User C o mments:
"First new idea in code study and the darn
thing works! So much fun you don't realize
how much YQu' re learning."

M.S. Grene<:!a, Miss,

Hundreds of sa tisfied cus tome rs!
You can't lose! FoUoweach simple step. You
must succeed or return the kit for a total
immediate refund'

...See Lis t 0 1 Adver t' SFHS on page 130 73Magaz ine • March ,1982 155



JJT DISTRIBUTING .... :B
17210 Yukon AYe.• sen...1

Torrance. canr. 90504
Call CO O Orders to: (213) 515·6800

RF MODULATORS

FINALLY•••
A SQUARE DEAL

ON YOUR
ELECTRONIC

SCRAP
.w".... - Ivo*rn··PO.. flOI ..>IN "" ....Of ••
Pd_, "' .."( IN ,,,,I~.. of....... . ,...11'''00 A ll
.....'u..d , to ... .. U1d .. rd..a lly ~(i".dOIId
CUG.wd 1M m""'''''\lm T. f.."",_ To... .. J,o,;,Jt at
....... fyP'=I ..~ld.:

PeSo'I'd. _ ~fO I7p"db

C""OI«/QT' 25~ro l5 p<rdb

Pe F"'/lt.. I3lo l 'lOp<r . /b
GoIdpln..d p',"" 1 12 1o l SO p<rd 6F "'.0, "'''''''''ahool. ~.,.d~ ..... ....J~• .... . ....

" It. coll .. .,/o, ·

:ili
~ ELECTRO.\"JC R£Cl·CLERS

_,. OF .\fASS,lSC.
~ Iiiiiio 263A S. .l/aln S trut, Boa; 6

.\fuldieton. .\fa.u. 01949
Toll Fru {8oo} 343·8308
Ira.\{as• . f617J 777·0455

• C RYSTAL CO NTROl-LEO FOR StABILITY

• Ie C IRC UITRY FOR EXCEllENT R£U"B lllTY
• UtER....U y S.,TCtiE D FOR C.......IIlElS 3 or '

T"" \/ "' -1000 I'lF "' oa" '.'o< ,s tee sao"le I ~~ andQ"."', 0 1 !nOM' '"u"'" ," 'o<U....<leO '.oe '••:<,,_. 11
"U con~n'~lpnono I.&C •• I", ol(leo ."" '"d'" '"lIulU'ld
""-'" " ."C.'d ~ ,ype eonnecl'" 10, RF ou'p", p""""' ..
IUPP'~ I>-, an lie ' 0 DC PO..... pac_ ""oCt> .s ">c1uOO<l

Cal' ..O W '01" """",nforma,,,,,, and "'. qu.Oft""- <J<lCO\InlO

MICROWAVE \~DISH

e 24" True Parabolic
Reflecfor

e12" Focus

e Made from .050"
Spun Aluminum

e Approximately
21 dBi Gain

$18.95
• U_OG ' "'PII'"g I _.nd"....
'"d'""' ,..Id"." pI....
•dd.... . . 1". ,..

INDY AMATEUR SUPPLY
P.o . Box 421

Indianapolis, IN 46206 ~.

C+ A ROBERTS, INC.
22010 So. Wilmington Ave.
Suite 105 Carson, CA 90745

CALL: (213) 834-5868

For AEA Re.ders or other
AEA Products , call or visit:

Brings you the
Breakthroughl

THE LAST WORD IN
READERS

THE NEW
.P:A.

MBA-RO
FEATURES:
• 32 CHARACTERS FOR EASY HIGH SPEED COPY

OF MORSE
• ASCII and BAUDOT RTTY
• NO RECEIVER MODIFICATION NECESSARY
• INSTANT SPEED TRACKING FOR MORSE CODE

OVER WIDE SPEED RANGE FROM 2 TO 99 WPM
• OPERATES FROM 12 V.D.C.

11'",., , ,.., , ,'., , , "' , ,... ~

l ..lUll ILICI••••CI I
, r.o. BOX 401244E GARLAnD. ,x 7rt04D 214/278-3553 ..... 12 T.~ ,"..._'_C..d_ '_ i
~-------- ----- --_..."_.., ~i ?.:::.::.~:~::.~o-:~.~~:...~?~ soun:l~~~~Cts Kit ;;";=='~~-=!
, ., 1'C.a....O I'HC.UOf O) O" ,IYOC.OU ..T.O. ...... ..._ _ ,
, U Y N04CT THA. "'!. Of ' "n ,.. r... III _ . -.. ........ oil ..... _ _ __. ouoovo _ ,, _ ,
, T>I... ... 1>10 . ' ..AnI . CO >T.. M-41 .- 00' __""'""" .. _ _ .... ,
, SOU..D. ,T -_ _ , .. """ _ .... .. .. ..... . """ ,, _ s . .... ......_ _ _._,,..,,.,, """" " ,
, <_ _ ._ . _ _ • _ ""'_"1,."--',, _ ,
" D_IIII.da,.AI.rmKlt M .• s .... c ..... .. _ ...... _ ... _ .... ....__. ,- _. -- ......, - - --_._- ,, ".""..... """bl.._ ..~""" ......."'..'0' ••'.... '••." no..." ,.. ......, _ , , ., ~.. _ .. ,,_ ,-_.._.__ '.0- -....,..- - ., ,........~"""'_Io """"''''_y'_'''.. hn,. .,' ft • _v .. '_ _
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Save on
Scanners!
NEWRebates!

Com m u n icat ions Electronics: t he
world's largest dist ributor of rad io scan
ners, celebrates 1982 with big sav ings on
Bearea f scanners. Electra Company, th e
manufac turers of Bearcat scanners is
offering consumer rebates o n their great
line o f scanners, when purch ased b e
twee n February 1 and March 15, 1982.

With your scanner, you can monitor the
exci ti ng two-way rad io conversations of
police and fire departments, intelligence
agencies, mobile tel ephones, energy/ o il
exploration crews, and more. Some scan
ners can even monitor aircraft transmis
sions! You can actually hear the news before
iI's news. If you do not own a scanner for
yourself, now's the lime to buy you r new
scanner from Com municat ions Electron
ics. Choose the scan ner that's right for you,
then call our toll-free number to place your
order with your Visa or Master Card.

We give you excel lent service because CE
distributes more scanners worldwide than
anyone els e. Our warehouse fac ilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal
lations. Almost all items are In stoc k for
quick sh ipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat"l350
The Ultima'. Synthesized Scann.,1
list pr ice $599.95/CE p rice $399.001$50.00 re bate
Your fine l c ost is a low $ 34 9 .00
7-S...d. 50 Ch...nel e AlphrNumerlc e NO'"
c rysf. ' scanner e AM Airc,.n and Public
Sa,,,/ce banda_ e P,io,lty Ch.nnel e AC/DC
B8flds: 30·50. 11 8· 136 AM. 144-174. 421-5 12 MHz.
The new see-car 350 in troduces an incred ible
breakthrough in synthesized scanning: Alpha
N umeric Display. Push a button-and the Vacuum
Fluorescent Display switches from "numeric" to
word descriptions of what's being monitored 50
channels in 5 ban ks. Plus, Aut o & M anual Search,
Search D irection, U mi t & Count. D irect C hannel
Access. Select ive Scan D elay. Dual Scan Speeds.
Automatic Lockout. Au tomatic Squelch. Non-Volatile
Me mory. Ord e r your Bea,ca t 350 today"

Bearcat" 300
Lis t price $549.95/CE price $349.001$50.00 re bete
You r final c o st i s a low 5299 ,00
7-Sand, 50 Channe' e Se",/ce Sea,ch a NO'"
c,y.ta'scanna, a AM AI,c,anand Public
Se,,,/ca InJnda , a P,/o,lty Ch.nnel a AC/DC
Bands' 3 2'50. 1 18-136 AM, 144-174, 421-5 12 MHz.
The Bearcal 300 is t he most advanced auto mat ic
scanning radio that has ever been offered to the
public. The Bea'cal 300 uses a bright gree n fl uo
rescen t digital d isplay. so it's id eal tor mobi le
applications. TheBearcal300 now has t hese added
feature s: Service Search, Displ ay In te nsity cont rol,
Ho ld Sea rch and Resume Se arch keys, Se pa rate
Band keys tooermurock-rrviock-out of any band for
more efficien t service sea rch.

i
NEW! Bearcaf® 350

FREE Bearcat" Rebate Offer
Get a coupon good l or a $50 rebate when you purchase a
Bearcal 350 or 300; $25 'ebale On mode l250 Of 20120:$15
,ebate On mOdel 210XL; $10 rebate on mo-del160 or 4·6
Thin Scan. To gel your rebate. mail rebate coupon w,th your
original daled sales ,eceipt and the Bearcal model numbe,
lrom the canon 10 Elec!ra. You'll ' eceive you, 'ebate in four
to six weeks. Ofle r val'd only on purchases made betwen
February 1, 1982 and March 15. 1982. Ail requeSlsmUSl be
postma rked by March 31. 1982. Lim,t of one rebate pet
househOld. Coupon must accompany all rebate requests
and may nol be repro-duced. Oller 900d only in Ihe U.S.A
Vo,d whe'e !axed 0' p,oh ib,ted by law. Reseiler$, companies,
clubs and organizations-both prolil and non·pro!i1-are no!
eligible lor rebates. Employees 01 Elec! ra Company. tne i,
adve,li. iog agencies, distributOfs and retai lers 01 Bearcar
Scanners are also nOI elig ,ble for rebates. Please be Sure to
.end in the Cotrecl amounllor your scanne r. Pay the listed
CE price in this ad. Do nor deduct the rebate amount since
you' rebate will be .ent drrectly to you trom Electra, Orders
'eceived with insul1rcient paymenlS will not be processed
and will be returned. Ofler sublect to chaoge without notice.

Bearcat®250
Lis! price $429.95/C E price $ 219.001$25.00 rebete
Your linal cost Is a low $254 .00
l'j-Sand, 50 Cha ..".1 • Cryataflas a • Saa,chea
Sfora . e Raca". e Di gll.1 clocl!. e AC/DC
P,lo,"y Channe' • 3-Sand • Count Featu,a.
Freque nc y range 32-50, 146'174. 4 20- 5 12 MHz.
The Bearc,,! 250 performs any scanning lunction you
could possib ly want With push bullon ease you Carl
prog ram up to 50 cnanners for automatic monitoring.
Push another bullon and search for new frequencies
There are no crystals 10 limit what you want to hear. A
speCial search feature of t he Bearca! 250 actually
stores ea frequencies and recalls t hem , one at a time, at
your conven ience.

NEW! Bearcat"' 20/20
List pnce $449.9S/C E price $ 269.001$25,00 re eete
Your I inal cost is a low $ 264.00
7-Send, 40 Ch.nn et e Cr,. '."e•• e S eerche .
AM" AI,c,e" e nd Pubflc Sa",lce band• • AC/DC
Pr/orllyCha....al e DlrectCNnnelAcc. n e Dela,
Frequency range 32-50, 118-136 AM. 144-174, 42Q-512 MHz.
The see-car 20/20 autornatlc scanning radio
re p laces the eearcee220 and mo nito rs 40 frequen
cies ' ro m 7 ba nd s, including aircraft. A two-position
switch,located on the front panel, allows monitoring
of 20 channels at a time

Bearcat"' 210XL
Lis t pric e $349.95/C E price $229.00/$ 15.00 rebat..
You r linal cost is a l ow $2 14 .00
tf-S.nd. 18 Ch.nnel e C" st.l/a•• e AC/DC
Frequency range: 32-50. / 44-174. 42 1·5 / 2 MHz.
Tne Bearca r2 1OXL scanning reco is the second gener·
at.on SCanner that replaces the popular Bearcat 2t 0
and 21 1. It has almost twice the scanning capaci ty of
the Beareal 2\0 w ith 18 channels plus dual scanning
speeds and a blight green fluorescent display, Aul o
matic search finds new freQuencies. Featu res scan
delay, single antenna. patented t,ack tuning and morer

Bearcat" 160
Lrst price $299,95/C E pric e $ 194.001$10.00 rebate
Your f in e I cost Is a low $184.00
S-Sand, 1. Ch.nne' • AC an'" • ,.,10,1,.,
D..al Scan Spaed. e DI,ect Ch.nnel Acce••
Frequency range.- 32'50, 144- 174, 440-5 12 MHz.
The Bearca l 160 is t ne feast ex pensive Bearcalcrystal
less scanner. Smooth keyboard, No bu ttons to punch.
No knobs to lurn. tnstead. l inger· ti p pads provide
cont rol of all scanning opera tions.

NEW! Bearca~ 100
The II,.t ......""'.I.1prall.........,./. h.ndheld _C..._r.
Allow 30- 120 days l or delive, y al ler receip t Of
order due to the high demand for this o-oaocs.
List pr ic e $449.95/ C E pri c e $ 299.00
8-lIand, 18 Channel. Liquid Cry.'el DI.pte,
Saa,ch e Limit. Hold e loclrout • AC/DC
Frequenc y range 30·50. 138·174, 406·51 2 MHz.
The w orld 's lirst no-crystal handheld sca nner has
compressed into a 3" • 7" x 1'/. ' case more scanning
power th an is l ound in many base or mobile scanners.
The Bearcat 100 nee a lull 16 channels wi th IreQuency
coverage tn at includes all public serv ice bands (Low,
High, U HF and 'T ' bandsl. the 2· Mete r and 70 cm.
Amateur bands, piuS Mili tary and Federal Government
Irequencles. It has ch rome'pla ted keys lor functions
that are use' ecntrcnee, such as lockout. manual and
automatic scan. Even search is provided, bot h manual
and automatic. Wow" .what a scanne~

The Bearcat 100 produces audiOPQWeroutp ut ot 300
milliwatfs. is track-tuned and has sel ectivity 01 beller
than 50 dB down and sensit ivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consum ption is
kept ext remely low by using a liq uid crysta l displa.. and
exclusive low power integreted circuits

Inc luded in our low C E price is a sturdy carrying case,
earphone, battery charge r/AC adapter, six AA m-ead
batteries and flex ible antenna. For earl iest delive ry
from CEoreserve your Bearcal 100 today,

TEST ANY SCANNER
TeSl any scanner purchased lrom Communica tions
Elecl roniCI' fo, 31 days befo re you dec,de 10 keep ,I. If for
any reason you a'e not completely ."tost ied. ' eturn il '"
original con d'l oon w,th all parts ;n 31 days. for a prompt
refund (less sh,pp,nglhand;inQcha'ges and rebale credilsl,

Bearcat" Four-Six ThinScan'"
Lis t p,ice $18995/C E price $124.00/$ 10.00 reba le
Your f in al c ost Is a low $ 1 14 .00
FreQuency range.' 33, 47, 152-164. 450·508 MHz.
The incredible, Bearcat Four·Six Th", seen" is like
having an info rmat ion center in your pocket. This four
band, 6 channel crystal controlled SCanner has patented
Trac k Tun"'9 on UHF. Scan Delay and Channel Lockout
Measures 2'4 x 6Y. x l :' Includes rubber ducky antenna,
Order crystal cert ificate for each Channel. Made in Japan

Fanon Slimline 6-HLU
lis! price $169.95/C E price $109.00
Low cost .-channel, ' -band . canne,1
The Fanon Slimline 6·HlU gives you six channels of
crystal controlled excitement. Unique Automatic Peak
Tuning Circu it adjusts the ,eceiver front end lor maximum
sensit ivity across the entire UH F band, i ndividual c han'
nellockout switches, Frequency range30·50, 146-t 75
and 450·5 12 MHz. Size 2~ x6 '1, x I " Includes rubber
ducky antenna, It you don '! need the UHF band, get the
Fa non mod e l 6·HL for $99.00 each, and save money
Samehig h pertoernance and features as the mode! Hl U
withou t the UHF band. Order crystal certIficates for
each channel . Made in Japan.

OTHER SCANNERS & ACCESSORIES
NEWI Re!l ency' t 081 0 Scanner .... . " ", .... . $31 9,00
N~WI Rgency ' 0300 Scann&. . $219.00
(fEWI Regency' 0 100 Scann... $169.00
HEWI Re!l ency' H604 Scanner , ", . . . . , $129 .00
Regency ' M400 Scenner. . . , $259.00
Regency' Ml 00 Scanner" . . . . . " , .... ... $ 19900
Regency' Rl 040 Scanner. . . ,$ 149.00
SCMA-6 Fanon Mob,leAdapte,/6altery Cha'ge' .... $49.00
C H B·S Fanon IIC Adapler/Batlery Cllarger . , $15,00
CAT·B Fanon carrying case with belt cl;p. $15 .00
AUC-3 Fanon auto lighteradapler/Batfery Charger, , , $15 00
PSK·6 Base Power Supply/Bracket for SCMA·6 .. $20.00
SPSO Beareal AC Adapter, "" " " $9.00
$P51 Bearcal Battery Charger . .,. " " ", $9.00
SP56 Bearcat 4-6 Th'nScan ' carry"'l1 case . . $12.00
MA506 Regency carrying case for H604 , 515.00
FB·E Frequency Q, rectory lor Easte'n U.S.A. ,$12 .00
FB· W Frequency Directory for Weslern U.S.A, $ 12.00
FfO Federal Fr&Quency D;,ecfory for U.S.A. . . $ 12.00
TSG -TopSecret- Registryof U,S. Governmenl FreQ" . $10,00
ASO Frequency Directory for Aircraf! Band .. $10,00
8·4 1.2 V AliA Ni-Cad balteries (set of fOur) $9.00
A·135cc Crystal cert ,l;cate .. . " $3.00
AddS3.00 shipp;oglor all accesso~·es orde'ed at the samet;me

INCREASED PERFORMANCE ANTENNAS
il you w ant the utmost in performance from your
sca nner, it is essential that you use an external ant enna
We have si x base and mobile antennas speci fica lly
designed for receiVIng all bands. Order # A60 is a
magnet mount mobile antenna, Order #1\61 is a gutter
clip mobile antenna. Order #A62 is a t runk·lip mobile
ante nna, Order # A63 is a '4 inch hole mount. Order
• • 6 4 is a ... inch Snap-in mount. and # A70 isan all band
base station antenna. All antennas are $35,00 and
$3.00 for UPS sh ipping in the continental United States.

BUY WITH CONFIDENCE
To II.' the ,• • ,••t d."","", Ira... CIE" ot any scanner, send
or phone your o<de, drrecJly 10 our Scanner D;s",bution
Cente r~ e.. Sure to calcu late you' proce u8"'lItOe CE prices
In this ad. Micn;Qan residents please add 4% ..,.les tax,
Wdtten purchase orders are accepted from approved go.'
ernmen! agencies and mo.t wen rated firm. at a 10%
$urcharge tor net 10 bi ll,ng. All .ales are subject to ava<Ia'
tlfli ty. acceptance and ve,it icalion. All sales on accessor ies
are l inal. Prices, terms and 'P9c,l ica! ions are .ubiect to
C~ange wilhout nohce. Out ot stock items w,ll be plac ed on
backorder aulomalica lly unless CE is inSlructed differently
Mo. t product. f~at we sel l have a manufacl uret s warranty
Free copies of warranlies on these pro-ducf s a,e available
Pfior to pu,c~ne by w,it ing fO CEo Intemational orde,s sre
invited with a $20.00 surcharge for special handling in
add,tiol! 10 s~ipp ing c~arges. All shipments are FO.B. Ann
Arbor. MichiGan. No COO's prease Non·certified and foreign
c~acks feQurre bank clea rance. Minimum orde, $35.00

Mail orders to; Co m m u n ications Electronl cs ~'
Box 10 0 2, Ann Arbor, M ic higan 4 81 06 U,S.A. Add
$7 .0 0 per scanner or phone product l or U.P.S,
ground s h ip p ing a nd handling, o r $ 14.00 fOr fast er
u.P.S. a ir shipping to some locations. If you have a
Vis a or Master C a rd, yo u may can a nyt ime and
place a c , edi t c a rd order, O rder toll fre e in the
U.S.A. D ial 8 00'5 21-44 14. If you a re outside the
U.S. o r in M ich ig an, d ia l 3 13-994'4444. De a l er
i nq ui r ies Invited . O rd e r w ithout o b ligat ion today'
Scanner Dist ribution Center- and CE logos are trade·
marks of Communications Electronics :"
t Bearcat is a federal iy registe red trademar k of Elec tra
Co mpany. a Division of Masco Corporation of Indiana*Regency is a lederally registered trademark at Regency
Elect ronic s Inc. AD "112108'
C opyright ' 19 8 2 Com m u nications E lect ronics~

85. P;,,,,,n,, D 80. 1002 Cl Ann Ar!>Of, ", ,,," ,gan ~8106 U S A
C. " TOLL·n'UlllOOI52' ''''. 0' . .... ,..U.•. • . ( " ,)_.~....~



(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

eleetrorue~

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards-Now in Stock
DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7-4.2 band first to
900 MHz where gain and bandpass filtering are provided and,
second, to 70 MHz. The board contains both local oscillators,
one fixed and the other variable, and the second mixer. Con
struction Is greatly simplified by the use of Hybrid rc ampli f iers
for the gain slages.

SIX 47pF CHIP CAPACITORS
For use with dual conversion board, • , ..••••••••• $6.00

70 MHz IF BOARD $25.00
This circuit provides about 43dB gain with 50 ohm Input and
output Impedance. It Is designed to drive the HOWARDI
COLEMAN TVRO Demodulator. The on-beard bandpass filter
can be tuned for bandwidths between 20 and 35 MHz with a
passband ripple of less than % dB. Hybrid IC's are used for
the gain stages.

DEMODULATOR BOARD $40.00
This circuit takes the 70 MHz center frequency satellite TV sig
nals in the to to 200 millivolt range, detects them using a phase
locked loop, de-emphasizes and filters the result and ampli
f ies the result to produce standard NTSC video. Other outputs
include the audio scbcerrter. a DC voltage proportional to the
strength o f the 70 MHz signal, and AFC voltage centered at
about 2 volts DC.

SINGLE AUDIO , ,., ,. $15.00
This circuit recovers the audio signals from the 6.8 MHz tre
ouencv. The Miller 9051 cons are tuned to pass the 6.8 MHz
subcertte r and the Miller 9052 Coil tunes for recovery of
the audio.

DUAL AUDIO , . , $25.00
Duplicate of the single audio but also covers the 6.2 range.

DC CONTROL. $15.00
SEVEN .01 pF CHIP CAPACITORS
Forusewiththe70MHzIFboard $7.00 SPECIAL SET OF FIVE BOARDS .. , , $ 100 .0 0

INCLUDING DUAL AUDIO (2 single audio boercs)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER Th is recei ver is tunable over a range o f 1900 to 2500 MHz approx im ately, and
is in te nded fo r amateur use. The local osc illator is voltage contro lled, making the I.F. range approxlrnate
ly 54 to 88 MHz for standard TV set channels 2 thru 7.

P.C. BOARD wi t h DATA 1t0 5 $15.00 6 t0 11 $13.00 12t0 26 $11.00 27 · up $9.00

P.C. Board w it h all parts for assembly . , . , .. $49.99 p.e. Board wi t h al l c hi p caps soldered on S30.00

P.C. Board with all pa rts fo r assembly P.C. Board assem bled & tested $69.99
pl us 2N6603 $69.99 P.C. Board assembled & tested w ith 2N6603$79.99

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 180 Day Warranty.
t to s $150.00 6to11 $140.00 12 -up $125.00

VAGI DOWNCONVERTER with Power Supply, An tenna (Yagi) & all Cables for installation . 90 Day Warranty.
t to s $150.00 6t011 $140.00 12·up $125.00

VAGI DOWNCONVERTER as above but Kit. (NO CABLES) Wit h Box.
1 t05 $125.00 6 t011 $115.00 tz -up $100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC.
1 f05 $125.00 6 to 11 $115.00 t z -up $100.00

•••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••• ••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••• ••• •••••

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1.99

1.25mm 13/64 36 47 55 63
1.45mm 19 37 48 56 64
a.zmm 20 38 49 57 65
3.3mm 24 39 50 58 67
1/8 26 40 51 59 68
3/16 29 44 52 60 69
5/32 30 45 53 61
7/32 31 46 54 62
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"DOWN CONVERTERS"
1900 to 2500 MHZ Microwave Downconverters

In Regards to your request for i nf ormati on concerning our microwave receiver. Th is
receiver i s tunable over a range of 1900 to 2500 MHZ approximately,and i s inten ded
for amateur use . The l ocal osci l lator is voltage control led (i .e.) making the I . F.
range approximately 54 to 88 MHZ For Your Standard TV Set Channels 2 thru 7.

P.e.Board with Data

P.C .Board with all parts for assembly pl us 2N6603

P.C.Board assembled and Tested with 2N6603.

P.C.Board assembled and Tested.

P.e.Board with all chip caps so lder on.

P.e.Boa rd with all parts for assembly.

$9.00

$30 .00

$49.99

$69.99

$69.99

$79.99

up27$11.0012 to 26$13.006 to 11$15.00I to 5

HMR II Downconverter with power supp ly - antenna (Dish)
180 Day Warranty .

I t o 5 $150 .00 6 to 11 $140 .00 12 to up $125.00

Vagi Downconverter with Power Supply I Antenna (Vag i) and all cables for
Instalation. 90 Day Warranty.

I to 5 $150.00 6 to 11 $140.00 12 up $125.00

Vagi Oownconverter as above but Kit . (NO CABLES) Wi th Box.

I to 5 $125.00 6 to 11 $115.00 12 up $1 00.00

HMR II Downconverter as above but Kit. (NO CABL ES) With PVC .

I to 5 $125.00 6 to 11 $115 .00 12 up $100.00
----- --- -- -- ------- --- ----- ------ --- ---- ------- ------- --- ---- --- --- -----_. ------ ---- ----

fu'ecia l New Stock Of Carbide Drill Bits.

I. 25mm 20 40 53 63
1. 45mm 24 44 54 64
3.2mm 26 45 55 65
3.3mm 29 46 56 67
1/8 30 47 57 68
3/16 31 4B 58 69
5/32 36 49 59
7/32 37 50 60 Your Choice $1.99
13/64 38 51 61
19 39 52 62

Toll Free Number
800-528-0180
(For orders only)
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"FILTERS"
Collins Mechanical Fi lter 1526-9724-010 Model F455Z32F
455KHz at 3.2KHz Wide. $15.00
----------- ----- -- ------ ------------- ---. --------- ------ -------------- ------- -- ---- --------

Atlas Crystal Fil t ers
5. 52-2. 7/ 8 5.52MHz/2 .7KHz wide 8 pole
5. 595-2.7/8/U 5. 595MHz/2 .7KHz wide 8 pole upper s ideband
5. 595- . 500/4 / CW 5.595MHz/ .500KHz wide 4 pole CW
5. 595-2 .7/LS8 5. 595MH z/2.7KH z wide 8 po le lower sideband
5. 595- 2.7/ USB 5.595MHz/2 .7KHz wide 8 pole upper sideband
5.645- 2.7/8 5.645MHz/ 2.7KHz wide 8 pole
9.0SB/CW 9. 0MHz / 8 pole sideband and CW

Your Choice
$12.99

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

Kok usai Electri c Co. Mechanical Filter #MF-455- Zl -21H
455KHz at Center Frequency of 453.5Kc Carri er Frequency of 455Kc 2. 36Kc Bandwidth

$1 5.00
--------- ------ ---------------- -------------------------- -- ------------------------ ----- ---

Crys ta1 Fi lters
Nikko FX-07600C
TEW FEC-I03-2
Tyco/ CD 001019880

Motorola
PTI
PTI
CD

4884863BOI
5350C
5426C
AI0300

7.811Hz
10.6935
10.7MHz 2 pole 15KHz Bw. Motorola 148084396KOI
Thru 146 D84396K05
11.7MHz 2 pol e 15KHz Bandwidth
12MHz 2 pol e 15KHz Bandwidth
21.4MHz 2 pole 15KHz Bandwidth
45MHz 2 po l e 15KHz Bandwidth (For Motorola
Communi cati ons equ ipment )

10. 00
10. 00

4.00
5.00
5.00
5.00

5.00

--------------- --- ---- ---- -------- ---- ------- -------------------------------- --------------

Ceramic Fil ters
Murata BFB455B 455KHz

CF M455E 455KH z +- 5.5KHz
CFM4550 455KHz +- 7KHz
CFR455E 455KHz +- 5.5KHz
CFU455E 455KHz +- 1.5KHz
CFU455G 455KHz +- 1KHz
CFW455D 455KHz +- 1KHz
C F~45 5R 455KHz +- 3KHz
SFB455D 455KHz
SFEIO .7 10.7MHz
SFGIO.7MA 10 .7MHz

Clev i t e TO-O IA 455KHz
TO-02A 455KHz

Nippon LF-B4/ CFU455I 455KHz +- 1KH z
LF-B6/CFU455H 455KHz +- 1KHz
LF -CI8 455KHz

Tokin CF455A/BFU455K 455KHz +- 2KH z
Matsushira EFC-L455K 455KHz

ROTRON MUFFIN FANS Model f~rk 4/MU2AI
These fan s are new factory boxed 115vac at 14watts 50/ 60cps . Impedance Protected-F
CFMi s 68 at 50cps and 105 at 60cps.

$ 2.40
6.65
6.65
B.OO
2.90
2.90
2. 90
4.35
2.40
2. 67

10.00
5.00
5.00
5.80
5.BO

10. 00
4. BO
7.00

S 7.99
--- ---------------------------- --- ------------- --- --- --------- ----- -------- ------------ --

SPECTRA PHYSI CS INC. Model 088 HeNe Laser Tubes.
Power output l.61TW . Beam Oia .. 75rrm. Beam Oir . 2.7mr . 8Kv st art i ng vo ltage
68K ohm Iwatt ba l l ast 1000vdc +-IOOvdc 3. 7ma. TUBES ARE NEW $59 .99
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"AMPLIFIERS"
AVANTEK LOW NOI SE AMPLI FIERS

Model s UTC2 -102M AP-20-T AL -45-0- 1 AK- IOOOM
Frequency Range 30 t o 200MC 200 t o 400MC 450 to 800MC 500 t o 1000MC
Noi se Fi gure I. 5d8 6. 5dB 7dB 2.5dB
Vol t age +15vdc +24vdc - 6vdc @ +12vdc +12vdc @ - 12vdc
Gain 29dB 30dB 30dB 25dB
Power Output IdS Gain +7dBm IdS Gain +20dBm IdB Gain - 5dBm IdS Gain +8dBm
Price 549 .99 549 .99 549 . gg S69 .99

Min; Circuits Double Balanced Mi xer s

110deI RAY -3
Very Hi gh l eve l (+23dBm LO) 70KHz t o 200MHz LO,RF , OC to 200MHz IF
Con vers ion Loss .dB One Oct ave From Band Edge 6Typ. / 7. 5Max . Tota l Range 6. 5Typ. /8Max.
Isol ation ,d8 Lower 8and Edge To One Decade Higher (LO-RF/LO- IF) 55Typ. /45Min . Mid . Range
(LO- RF/ LO- IF) 40Typ .130Mi n. Upper Band Edge To One Oct ave Lower (LO-RF/ LO- IF) 30Typ. /
25flin .
Pr ice 524. 99

Model TSM- 3
St andard l ev el (+7dBm LO) . IMHz to 40Ql·IHz LO, RF,DC t o 400MHz IF
Convers ion Loss ,dB One Octa ve From Band Edge 5.3Typ. /7.5Max. Tota l Range 6.5Typ . /8.5Max .
Isolat ion,d B lower Band Edge To One Decade Hi9her (LO-RF/LO- IF) 60Typ. / 50Min . Mid. Range
(LO-RF/LO- IF) 50Typ . / 35Min. Up per Band Edge To One Oc t ave Lower (LO-RF/LO- IF) 35TYP . /
25Min.
Price 5I I. gg

Hewlet t Packard l i nea r Power Mi crowave RF Transi stor HXTR5401/3583 1E
••

Co l lect or Ba se Brakedown Voltage at lc=100ua 35vo l ts mi n.
Coll ector Emitter Brakedown Voltage at l c=500ua 30volts min .
Col lecto r Cuto f f Current at Vcb= 15v 100ua ma x.
Forward Curren t Tra nsfer Ratio at Vce=15v . Ic= 15ma 15min .40typ .125max
Transducer Power Gain at Vce= 18v , Ice=6Oma .F=2GHz . 3dBmi n,4dBtyp
Ma ximum Available Gain at Vce=18v . Ic=6Oma .F= lGH z/F= 2GHz 14dB typ ,8dB typ
Price 529. 99

Motorola RF Power Amplifier Modules

Model MHW612A MHW613A MHW71 0 MHW 720
Frequency Range 146 t o 147MHz 150 to 174MHz 400 to 512flH z 400 t o 470MHz
Voltage 12. 5vdc 12. 5vdc 12. 5vdc 12 .5vdc
Output Power 20wat ts 30wat ts 13wa tt s 20wa t ts
Minimum Gain 20dB 20dB 19. 4dB 21dB
Hannonics - 30dB -3OdB 40dB 40dB
RF Input Power 40Dnw 50_ 25_ 25_
Price $57.50 559. 80 557 .50 569 .00

Toll Free Number

~~ electrolUcl800-528-0180
(For orders only)
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"TRANSISTORS"

WATK INS JOH NSON WJ-M62 3. 7 t o 4. 26Hz Communic at ion Band Double Balanced Mixer

SSB Convers ion loss 4.9dB Typ. 6dB Max. f R 3. 7 t o 4.2GHz
5.5dB Typ . 6. 5dB Ma x. fI DC t o 1125MH z fL fR

fl B80MH z fL f R
SSB Noise Fiqure fR 3.7 to 4.2GHz

4.9dB Typ . 6dB Max . f I 30 t o 1125MH z f L f R
5.5dB Typ . 6.5dB Max. f l B80MHz fL f R

$100.00

I - Port

30dB Mi n. 40dB Typ . fL 2.8 t o 5.35GHz
25dB Min. 30dB Typ. fL 4. 5 to 5.35GHz
20dB Min . 30dB Typ. fL 3. 6 to 4. 5GHz
15dB Min. 25dB Typ. fL 2.8 t o 3.6GHz

Conversion Compression IdS Ma x. fR level +2dBm
Flatness .2dB Peak to Peak Over any 40MHz Segment of f R=3. 7 t o 4.2GHz
Third Order Input Intercept +lldBm fR I=4GHz f R2=4. 0IGHz Both at - 5dBm fL= 4. 5GHz
Group Time Oelay . 5ns Typ..75n5 Max . fR3 .7 to 4.2GHz fL 34BOMH z @ +1 3dBm
VSWR L-Port 1. 25:1 Typ . 2.0: 1 f L 2.8 to 5.35GHz

R-Port 1.25 :1 Typ . 2.0: 1 f R 3.7 to 4.2GHz fL fR
1.4 : 1 Typ. 2.0:1 f R 3.7 to 4.2GHz fL f R
1. 5 : 1 Typ . 2.0: 1 f I= IOOMHz
1.3 : 1 Typ . 2.0 : 1 fl =500MHz
I . B :1 Typ. 2.5 :1 fI=11 25MHz

Isol at ion
f L at R
fL at I

RF Transi storSGS/ATES RF Trans i s tors
Type . BFQB5 BFW92
Collector Base V 20v 25v
Col lector Emi tter V 15v 15v
Emitter Base V 3v 2.5v
Collector Curren t 40ma 25ma
Power Diss ipation 200mw 190mw
HFE aomtn. 20{)nax. 2Om i n. 150max.
FT 4GHZ min . 5GHz max. I . 6GHz Typ .
No ise Fiqure IGHz 3dB Max. 500MH z 4dB Typ.
Price $1.50 $1.50

Motorola
MR F901
25v
15v
3v
30ma
375mw
3Om; n. 200max .
4. 5GHz typo
IGHz 2dB Typ .
$2 .00

2N6603
25v
15v
3v
30ma
401inw
3Omin. 20Omax .
2GHz mi n.
2GHz 2. 9d B Typ .
$10. 00

National Semiconductor Variab le Voltage Regulator Sale !! ! !!!!!!

LM31lK
I. 2 to 37vdc
I. 5Amps
TO- 3
$4 .50

Ll1350K
I. 2 to 33vdc
3Amps
TO- 3
$5 .75

LM723G/L
2 t o 37vdc
15Oma .
TO-IOO/TO- 116
$1.00 $1. 25

LM7805/06 / 0B/ 12/15 / 18/24
5, 6, 8 . 12, 15, 18 .24vdc

lAmp
TO- 220/TO-3
$1.17 $2 .00

P &B Solid State Relays Type ECTI OB72
5VOC Turn On 120VAC Cont act 7Amps
20Amps on l O"xlO"x. 062" Alum.Heatsink with
Sil icon Grease $5.00

-May Be Other Brand Equiva lent

Toll Free Number
800-528.0180
(For orders only)
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"MIXERS"
WATKINS JOHN SON WJ-M6 Double Bal anced Mixer
LO and RF 0.2 to 300MHz IF DC to 300MHz $21. 00
Conversion Loss (SSB) 6.SdB Max. I to SOMHz

8.SdB Max . . 2 to 300MHz WITH DATA SHEET
Noi se Fig ure (SSB) same as above

8.SdB Max . SO to 300MHz
Convers ion Compress ion . 3dB Typ .

NEC (NIP PON ELECTR IC CO. LTD. NE57835/ 2SC21 50 Mi crowave Trans is tor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ . $S .30

F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F= 4GHz dB 4.3 Ty p. F=4GHz dB 6. S Typ .

Ft Gain Bandwidth Product at Vce=8v, Ic=lOma. GHz 4 Min. 6 Typ .
Vcbo 2Sy Vceo ll y Vebo 3Y Ic SOma. Pt . 250mw

UNE lCO RF Power an d Li near Ampl i f ier Capaci t ors

These are the famou s capac i tors used by all the RF Power and Li near Ampli fier manufacutu res
and described in the Motorola RF Dat a Boo k.
10pf 22pf 30pf 40pf WOpf 2S0pf I to 10pcs. . 60¢ each
13pf 2Spf 32pf 43pf 120pf 820pf II to SOpcs. . SOl!: eac h
14pf 27pf 33pf 62pf 180pf 51 to IOOpcs . . 40¢ each
20pf 27.Spf 34pf 80pf 200pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.50MODE L IS2199 152200
Peak Pt. Current rna. Ip glllin . 10Typ. llmax . Sm'i n • 10Typ. llmax.
Va l ley Pt. Current rna. Iy I. 2Typ . 1. Smax , I. 2Typ . 1. 5max .
Pea k Pt. Voltage my. Vp 9STyp . 120max. 7STyp. gOmax .
Projected Peak Pt. Voltage my. Vpp Vf=lp 480min. 5S0Typ. 630max. 440mi n. S20Typ . 600max .
Seri es Res. Ohms rS 2. STyp . 4max . 2Typ . 3max .
Termi nal Ca p. pf. Ct I. Hyp. 2max. STyp. 8max.
Valley Pt . Voltage my. VV 370Typ . 350Typ.

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B
Input Impedan ce 10 meg., Input Capacity 6. 5 to 12pf., Divi sion Ration (Volts/Div Factor )
10:1, Cabl e Length 4Ft. , Frequency Range Over lOOMHz.
These Probes will work on all Tektronix, Hewlett Packard, and other Osc i l loscopes .

PR ICE $4S . 00

MOTOROLA RF DATA BOOK

Li st al l Motorola RF Tran s i stors / RF Power Amp l i fiers, Varactor Diodes and much muc h
more.

PRICE $7. SO

Toll Free Number
~~ electroJUcl

800-528.0180
(For orders only)
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"SOCKETS AND CHIMNEYS"
EIHAC TUBE SOCKETS AND CHIMNEYS

SK110 Socket S POR SK626 Chimney S 7.70
SK406 Chimney 3S .00 SK630 Socket 45 .00
SK416 Chimney 22 .00 SK636B Ch imney 26 . 40
SK500 Socket 330 .00 SK640 Socket 27 .50
SK506 Ch imney 47 .00 SK646 Chimney 55 .00
SK600 Socket 39 .50 SK711A Socket 192. 50
SK602 Socket 56 .00 SK7 40 Socket 66 .00
SK606 Ch imney 8.80 SK770 Socket 66 .00
SK607 Socket 43 .00 SK800A Soc ket 150. 00
SK6 10 Socket 44. 00 SK806 Chi mney 30 .80
SK620 Socke t 45 . 00 SK900 Socket 253 .00
SK620A Socket 50 .50 SK906 Chimney 44. 00

JOHNSON TUBE SOCKETS

l24-115-2/SK620A Socket $ 30 .00 124-113 Bypass Cap . s 10. 00
l24-l16/SK630A Socket 40.00 122-0275-001 Socket

(For 4-250A ,4-400A ,3-400Z , 10. 00
3-500Z) z/$15 .00

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

430pf
470pf
5l0pf
560pf
620pf
680pf
820pf
1000pf/.00luf*
1800pfI .0018uf
2700 pf/ .0027uf
10, OOOpf/ . Oluf
12 ,000pfI .012uf
l 5,000pf/. 01 5uf
18,000pf/. 018uf

CHIP CAPACITORS

.8pf
Ipf
I.lpf
1.4pf
1. 5pf
1.8pf
2.Zpf
2.7pf
3.3pf
3.6pf
3. 9pf
4.7pf
5.6pf
6.8pf
8.2pf

PRICES: I to 10 
11 to 50 
51 to 100 -

IOpf
12pf
l5pf
18pf
20pf
Z2pf
24pf
27pf
33pf
39pf
47pf
5lpf
56pf
68pf
82pf

.sse

. 90e

.80e

101 t o 1000
1001 &UP

100pf*
1l0pf
120pf
l30pf
150pf
l60pf
ISOpf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60e * IS A SP EC IAL PR ICE:

. 35e
10 for $7 .50
100 for $65.00
1000 for $350. 00

WATKINS JOHNSON WJ-V907: Vol tage Controlled Microwave Osc i l l ator $110.00
Frequency range 3.6 to 4.2GHz . Power ouput . Min . l OdBm typical . BdBm Guarant eed.
Spurious output suppression Harmonic (nfol , min . 20dS typical, In- Ba nd Non-Harmonic, min .
60dB t ypical, Res idual FM , pk t o pk , Max . 5KHz , push i n9 fa ct or, Ma x. 8KH z/V, Pu lling f igure
(1 .5:1 VSWR) . Ma x. 60MHz , Tuning vol tage range +1 to +15volts. Tuning current . Max. - O.lmA.
modulat ion sens i tiv i ty range, Max. 120 to 30~~z/V . Input capacitance . Ma x. 100pf . Oscillator
Bias +15 +- 0.05 vol ts @ 55mA , Ma x.

Toll Free Number
800-528.0180
(For orders only)
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"TUBES"
TUBES PR ICE TUBES PRICE TUBES PRICE
2E26 $ 4.69 572 1 $200. 00 8462 $1 00.00
2K28 100.00 5768 85. 00 850SA 73 . 50
3B28 5.00 5836 100.00 8533W 92. 00
3- 500Z 102. 00 5837 100.00 8560A 55.00
3- 1000Z/8164 300.00 5861/EC55 1I0. 00 8560AS 57.00
3CXIOOOA/8283 200 .00 5876A 15. 00 8608 34. 00
3X2500A3 200 .00 5881/6L6 5. 00 8624 67.20
4-65A/8165 45.00 5894/A 45. 00 8637 38 . 00
4- 125A/402 1 58. DO 5894B 55 . 00 8647 123.00
4-250A/5022 68.00 6080 10.00 8737/ 5894B 55 . 10
4-400A/8438 71.00 6083/AX9909 89.00 8807 1000 .00
4- 400C/6775 80.00 6098/6AK6 14. 00 8873 260. 00
4-1000A/8166 300.00 61I5/A 100. 00 8874 260.00
4CS250R 69.00 6146 6. 00 8875 260. 00
4X150A/7034 30.00 6146A 6. 50 8877 533 .00
4X1500/7035 40 .00 6146B/8298A 7.50 8908 12 .00
4X I50G 50.00 6146W 14.00 8916 1500. 00
4X250B 30.00 6159 11.00 8930/ X65 IZ 45. 00
4CX250B/7203 45 .00 6161 70. 00 8950 10. 00
4CX250F17204 45.00 6291 125. 00
4CX250FG/8621 55.00 6293 20 .00 6BK4C 5.00
4CX250K/8245 100. 00 6360 4. 00 60Q5 4. 00
4CX250R/7580W 69 .00 6524 53. 00 6FW5 5. 00
4CX300A 99.00 6550 7.00 6GE 5 5.00
4CX350A/8321 IOO .OO 6562/6794A 25 .00 6GJ 5 5.00
4CX350FJ/8904 100.00 6693 1I0 .00 6HS 5 5.00
4X500A 100.00 6816 58 . 00 6JB5/ 6HE5 5.00
4CX600J 300.00 6832 22.00 6J B6A 5.00
4CX IOOOA/8 168 300 .00 6883/8032A/8552 7.00 6JM6 5.00
4CXI500B/8660 300.00 6884 46.00 6JN6 5. 00
4CX3000A/8169 300.00 6897 1I0.00 6JS6B 5.00
4CX5000A/8170 400 .00 6900 35 .00 6JT6A 5.00
4CX IOOOOO/8171 500. 00 6907 55. 00 6K06 5.00
4CX 15000A/8281 700.00 6939 15.00 6K66/EL 505 5.50
4E27/A/5-123A/B 40. 00 7094 75.00 6KM6 5.00
4PR60A 100. 00 7117 17.00 6KN6 5.00
4PR60B/8252 175. 00 72 II 60 .00 6LF6 6. 00
KT88 15. 00 7289/3CX IOOA5 34.00 6LQ6 6.00
OX362 35. 00 7360 I I. 00 6LU8 5. 00
OX415 35. 00 7377 67.00 6LX6 5. 00
572 B/TI60L 44. 00 7486 75.00 6ME6 5.00
81I 10. 00 7650 250.00 12J86A 6. 00
81IA 13. 00 7843 58.00 "WE ARE ALSO LOOKING FOR812A 15. 00 7868 4.00 TUBES NEW/USED ECT ,.
813 38.00 7984 12 .00
4624 100. 00 8072 55.00 WE BUY SE LL OR TRADE4665 350. 00 8121 50 .00
5551A 100.00 8122 85.00
5563A 77. 00 8236 30 .00
5675 15.00 8295/PL172 300. 00

NOTICE ALL PRI CES ARE SUBJ ECT TO CHANGE WITHO UT NOTI CE 11111111111111 111111111t 1I1111t 11 1 11
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••

Toll Free Number

~<OJU electr0'Vc~800-528-0180
(For orders only)
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$1200.00

$1000.00

$ 750.00

$1500.00

s 495.00

$ 525.00

$ 200.00

$ 450.00

$ 675.00

$ 495.00

s 775.00

$ 795.00

$ 375.00

$ 650.50

$ 475.50
PRICE

$ 675.00

$ 750.00

$1000.00

$ 900.00

$1000.00

$ 412.50

$ 722.50
$ 631.50
$ 872.50
$ 722.50
$ 612.50
$1667.50

$2796.00

$ 316.00

$3500.00

$3233.00

$2940.00

$1800.00

$2640.00

$2000.00

$1800.00

$1200.00

$1400.00

PRICE MODEL 544 50 MHz Bench Scope
wi t h a CA Dual Trace

MDDEl543A 33 MHz alnch Scope
wi th a CA Dual Trace.
HEWLETT PACKARD OSCILLOSCOPES

MODEL 180A Mlln Fr.ml.
MODEll80E Miin Frlml,

MODEL l81A Miin Frlm• .

MODEL 182A Mlln Frlm• .

MODEL 183A Mlln Fr.m•.

MODel 180 SERIES PLUG·INS
l601 A Dual Trace &I MHz,

1803A Dit!eren tia l.

1804A Quad Trace 50 MH z

1807A Dua l Trace 50 MHz

1815A TDA/Sampler wit h II 1B16A DC to 4
OHz.
1S21A Time Base &. Delay Generator.

1622A Time Base &. Delay Generator,

1831 A Direct a ccess ecc MHz.'

184QA Time Base & Delay Generator, '

1841 A Time Base &. oerevcene-arce.'
'For 163A Only. !!!!!! ! !

TELEQUIPMENT MODEL 083 Osc il loscope
Dua l Trace Porta b le 50 MHz, With a ¥4 and 52A PII,lQ·l n. $1200.00

DUMONT MODEL 1062 Oscilloscope
Dua lTrace 65 MHz.

TEKTRONIX
MODEL RM565 Du.1 a.am OSClllolJcopa

10 MHz with a 3A6 Dua l Trace and a 3A72 Dual Trace , $1107.50

MODEL S49 Storag. Oacilloscop.
BenCh 50 MHz with a CA Dua lTrace.

MODEL 647A OacUlollcope
Bench 100 MHz wi th a 10A2 Dual Trace

$ 437.50 and a 11B2ATime Base

ORDERING INSTRUCTIONS
DEFECTIVE MATERIAL: All claims for defective material must be made within sixty (60) days after receipt of
parcel. All c lai ms must Include the defective material (fo r testing purposes), our invoice number, and the date
of purchase. All returns mu st be packed properly or it will void all warranties.

DELIVERY: Orders are normally shipped with in 48 hours after receipt of customer' s order. If a part has to be
backordered the customer is notified. Our normal shippi ng method is via First Class Mail or UPS depending on
size and weight of the package. On test equipment It Is by Air on ly, FOB shipping point .

FOREIGN ORDERS: All foreign orders must be prepaid with cash ier' s check or money order made out In U.S.
Funds. We are sorry but C.O.D. Is not available to foreign countries and Letters o f Credit are not an acceptable
form of payment either. Further Information is ava ilable on request.

HOURS: Monday: 8:30 a.m.-1 :00 p.m., Tues. thru Friday: 8:30 a.m. to 5:00 p.m. Sat. 8:30-4:00 p.m.

INSURANCE: Please Include 25¢ for eac h add itional $1 00.00 over $1 00.00, United Parcel on ly.

ORDER FORMS: New order forms are Incl uded w ith each order for your conven ien ce. Ad dit iona l forms are
availabl e on req uest.

POSTAGE: Minimum shipping and handling in the US, Canada, and Mexico is $2.50 all o ther count ries is $5.00.
On foreign orders include 20% shipping and handling.

PREPAID ORDERS: Order mu st be accompanied by a check.

PRICES: Prices are subjec t to change without not ice .

RESTOCK CHARGE: If part s are returned to MHZ Electron ics due to cu stomer error, customer wi ll be held
responsible for all extra fees, wi ll be charged a 15% restock ing fee, w ith the remai nder in credi t only. All returns
m ust have approva l.

SALES TAX: Ar izona must add 5% sales tax , unless a signed Arizon a resa le tax card Is currently on fil e w ith
MHZ Electron ics . All orders placed by persons ou tside of Arizona, but delivered to persons in Arizona are sub
jec t to the 5% sales tax .

SHORTAGE OR DAMAGE: All cl aims for shortages or damages must be made withi n 5 days after rece ipt of
parce l. Claims must inc lude our Invoice number and th e date of purc hase. Cu stomers which do not not ify us
w ithin this t ime period will be held responsib le for the enti re order as we w ill consi der the order comp lete.

OUR BOO NUMBER IS STRICTLY FOR ORDERS ON LY
NO INFORMATION WILL BE GIVEN . ' ~BOO~52B~0' BO .

MODEL 547 50 MHz B.nch Scope.
Wi t h a 1A1DualTrace.
With a l A2 Dual Trace ,
With a 1A4 QUad Trace.
With a 1A5 cntereenet.
With a l A6 Diflerentla l.
or With 1 01each above

MODEL 545 30 MHz Bench Scop.
with a CA Dual Trace.

MODEL 545A 30 MHz Bench Scope
With a CA Oua lTra ce.

MODEL 475A Portlbl, 250 MHz
DuaIT/lce .

MODEL 1514 Slor,g. Oscilloscope
wi th a 1A15A and a 1A1 5AN-11 Amplif ie r
and a 7850 TIme Base,
MODEL 57701 Storlg, Curv, Trlcer
with a 177 ada p ter .

MODEL 57702 Curv, Tr,c.r
wit h a 177 adap te r,

r.ktronl~ Lib Clrl Modl1 3

MODEL 454A Portlbl. 150 MHz
Dua lTf ace.

MODEL 455 Porl,bl, 50 MHz
nuer trace.
MODEL 475 POr1lble 200 MHz
Dual t race.

TEKTRONIX OSCILLOSCOPES

MODEL 453 Por1,bl, 50 MHz
Dua lTrace,
MODEL 453A Port,bl, 60 MHz
Dual Trace.

MODEL 454 Porbbl, 150 MHz
Dual Tra ce,

166 73Magazine. March,1982



,

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y·2187
FreQ . Gap IGHZ) 1210 18. Outpul (Mi n.) l 00mW, Duly ("!o)
CW, Typ. Bin (Vdc) 8.0. Type. Ocer, (MAdc) 550, Mall , 'rnree.
(mAdc) 1000, Mall . Bias (Vdc) 10.0. 539.99

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX·9201S5
FreQ. Coverage 810 12.4GHz. Oul put (Min.) 10QmW, Bias
VOllage (Mall.) 14vdc. Bias cu rrent (mAdc) Operating 550 Typ.
750 Mall ., Thresho ld 850 Tup. 1000 Max. 539.99

VARI·L ce.tne. MODEL SS--43 AM MODULATOR
FfeQ, Range 60 10 l50MC,lnsart ion Loss 13dB Nominal,
S,gna' Port Imp. 500hms Nominal. Signal Port AF Power
+ lOdBm Mall ., Modulal ion Port BW DC 101KHZ, Modula tion
POfl Bias lma. Nomina l. $24.99

FAIRCHILDVHF AND UHF PFtESCALER CHIPS

Gain Fla l ness
Input Power vee

rnA

AVANTEK CASCAOABLE
MODULAR AMPLIFIERS
FreQuency Range
Gain
Noise Figu re
Power Oulpul

HEWLETT PACKARD 1N5712 MICROWAVE DIODE
Th,s d iode will replace rne MBol01. lN57l l , 5082·2800.
5082·2835 eel . This will work like. cnamp in all those
Down Convert er pro jects. 51.50 Of 101$10 .00

MOTOROLA MHW1172R LOW DISTORTION
WI DEBAND AMPLIFIER MODULE.
Frequency Range: 40 10 300 MHz.. Power Ga in at SOMHz
te.smm. tc 17.4m8ll ., Gain Flalness 1: 0.1 Typ . %0.2
Mall. dB., DC Supply Voltage - 28vdc, RF vcnece Inpu t
+ 70dBmV PRICE 529.99

GENERAL ELECTRIC AA NICADS
Mode I 1l41B905HD11 ·G1
Pack of 6 tor $5,00 Of 80 Cell s, 10 Packs fo r $45.00
These may De crceen down to Individu al cel ls.

FRECUEN CY SOURCES, INC MODEL M5-74 X
MICROWAVE SIGNAL SOURCE
MS·74X: Mechanically Tuna ble FreQuency Range (MHZ) 10630 10
11230 (10.63 10 11.23GHz) Minimum Outpul Power (mW) 10. Overa ll
Mult ip lier Rat io 108, Inlerna l Crystal Oscillato r FreQuency Range
(MHz} 98,410 104.0. Mulmum Input Current (mA) 400.

The s ignal source are des igned lor applications where high stabil it y
and low no ise are of pr ime concern. these sources ut ilize fu ndamen·
tal trans islo r oscillators wllh hIgh a couial cevnree. followed by
broadband stable st ep recovery diode mu lt ipl iers. This design
allows single screw mechanical adjust menl of Irequency over eten
ce rocommunications DandS. Broa dDand sampling ci rcui ts are used
10 phase lOCk tne osci ll ator to a high staDihty reference wh ich may
be either an in l ernal sell·contalned crysl al osc illator, ell ternal
pr.mary sta nda rd or VHF syn tnesizer. This umque techniQue allows
for optimization of bolh FM noise and long term sl abil ily. Usl Price
is $1158.00 (THE5E ARE NEW) Our Prlce-S289,

3.37

3.37

PRICE HEWLETT PACKARD
S U O MI XERS MODELS 10514A 105, ..e

a.50 Frequency Range 2MHl to 50QMC 2 MHz lO
15.50 500MC
15.50 Inpl.l tlOul put FreQuency L & A 200KHZ 10 200 KHz to
12.30 500MC 500MC

X DC 10 500MC DC to 500MC
50.00 M i_er Conversion Lo ss (A) M B M B
15.40 ,B, "'B "'B

Nois. Performance ISSBI (AI MB 7dB
,B, "'B "'B
PR ICE $49.99 PAICE $39.99

5.00

UTQ.511
510500 MHz
15dB
2.3dB 10 3dB
- 2dB to
-3dB
ldB
+15
10
$75.00

Mode l UTQ.504
510500 MHz

' dB
l 1dB
+ 17dB

lOB

+"
100
$70.00 PRICEPRICE

350MC Preseale r dlyide by 10/11
350MC Preseale r diYlde by SJ6
650MC Pre seale r diylde by tOJ11
650M C Pres ea ler divide by 516
UHF Pre seale r 750MC 0 Type Fl ip F lo p
1GHz Counter Divide by "
(Aeg ul ar price $7!U lO)
H igh Speed Dual S14lnpul NO/N OR Gate
Presellable High Speed Decade/B inary
Counter used wl1h the 1t C90/91 o r the
95H90191 Presea ler can d ivide by 100.
(Si gnet ics)
Th is chip is the same as. Moto ro la
MC4024/4324 Duat TTL Vol ta ge Cont rol
Mu lt iv ibrator.
This ch ip is Ihe same as a Molorola
MC4044/4344 Phase FreQ uency Detector.

95H900C
95H91DC
1tC90 DC
l1C91DC
"C060C
llC050C

l1C01FC
82590

11C24DC

l lC44DC

ORDERING INSTRUCTIONS
TERMS: DOMESTIC: Prepaid, C.O.D. or Cred it Card

FOREIGN: Prepaid only, U.S. Funds-money order or cashier's check on ly.
C.O.D.: Acceptable by telephone or ma ll. Payment from customer will be by cash, money order or cashier's
check, We are sorry but we cannot accept personal checks for C.O.D.'s.
CONFIRMING ORDERS: We wou ld prefer that confi rming orders not be sent after a telephone order has been
placed, If company polley necessitates a conf irming order, please mark " CONFIRMING" boldly on the order,
If problems or dupli cate sh ipments occur due to an order wh ich is not properly marked, customers will be
he ld respons ible for any Charges incurred. plus a 15% restock Charge on returned parts.
CREDIT CARDS: We are now accept ing Mastercard and Visa.
DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order,

e1ectroruc"l

(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

Toll Free Number
800·528·0180
(For orders only)
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Super Color 8-100 VIdeo Kn $129.95
Exparojable to 256 x 192 high resolution co4or
graphics, 6847 with all display modes computer
comrolled . Memory mapped. 1KRAM eXjlarw:l·
able tu6K, 5-100 bus 1802. aoao. 8085, lsO,
etc. Qealers: Send lor enellenl prlcltlOlma'1lln
PrlIlI<am·

fur PC cards aroj a 50 pin connector slot fIl r the
OlleSl StJper Expansion Board, I'o\oIer supply ilJ'KI
sockets fur III lC 's are indl(\ed plus a detailed
127 PII. instruction rroouaI '/ihidl now includes
lMlI 40 1JljS , of software into. irdo:ling a series 01
lessons tu help gel you started aroj a music pr0
gram aroj graphics target oame Many schools
aroj unlwrsihes are using the Super m as a
course 01 stilly, OEM's use ~ lor training and
R&D,
Remember. other computers only oller Super EK
leatures at additional cost or noI at all, COrnpara
befora yvu buy. S~ EW Kh $106.95, HIOh
IddllSS GIIUGn SI .95. Low Iddrell opllon
59.95. CIIIlGm ClIblnet WlIh drilied aroj ~beIled

p1exiOlass Irani panel $24.95. All metal~
CablnII, painted and solk screened. WlIh room lor
55-100 boards aroj power suPlllY $57.0lI. NIClld
IlIttery Memory saver U 56.95. All kits and
options also completely asseml*ld aroj tested,
Quelldata, a software publication fur 1802~
puler users is owailable by subscriPlion for $1 2.00
per 12 ssees. !;jngle issoes 51,50. Issues 1-1 2
boInI $16,50,

Moews Video Graphics $3.511. Games and Music
$3.0lI, Chip a Interpreter $5.50, St1.rship 4K cas
sette $1.U5.

Quest Super Basic V5.0
A new enhanced version of Super aasie now
available Ouest was the hrstcompany worldwide
to Shlp a lull sire Basic for 1a02 sssens. A
complete function Super aasie by Ron Ce'*e.
IncllJdlll\l floatlllO point capablilly With soentne
IlOtat,on (number ranl,)e :!: l1E"). 32 M Inleger
:!:2 billion. muhiern arrays . st, ing arlays. sfring
manipulation: cassette 110, save aroj load, basic ,
dafa aroj machine language prOOrams, and over
15 staterreres. tunctcns and operahons
New ,m prove<! faster \03 rs"", inc lu~ l nl. ·

llIIm!le. ,nOB'SSeOt,, 11y unll,"illd varia lei .
Also. an esciusoe u..r . lpaMable command
l.b.alY
Serl~I and Pa,aUel I!O rnunnes Induaed
Super Basi~ on C8ssehe $55.00

Ell II Adapler Kit $24.95
Pluos into E~lI pml'idill\l Super EK 44aroj 50pin
plus S·loo bus eXjla nsion. (With Super Ex
pansionl. HiQh aroj low address displays. state
and mode LEO 's optional 111.00.

Free 14 page brochure
01 complete Soper Elf system.

Super Expansion Board with Cassette Interface $89.95
This is truly an aslooo.1ing vallie' This boam has gr¥ll bugs Quickly, then Iollow with single step W
been desigr.ed to allow you to oecoe row you you llave the~ ExpaIlSiOll Board am Super
wanl k oetoeo. Tbe Super Expansion Board MolIiIof the monrtor is up and runnirlg at the push
_ wItII 4l( 01 law powIIr RAM fully address· 01 a buttOl'l.
able.lf1')'Wllere I1 64K wrth buil·in memory pro. Other on board opIlons intlLde hnollel Input,rod
teet am a eaaeIt8 1IIIeI1Ice, ProYisior6 have Output Ports with lull IllIII!stI*e Thev <lliow easy
been made lor allalrerOpllOllS on the sere board (:I)nnectio!1 ofanAStIi kf!';boaJ1llo the f1lltJl port
and ij fits neatly into the hanlwood cabInet RS 232 and 20 ma Cilnm: Loop !of teletype or
abngsIIe the SuPII' Ell The roam lIcUles slots o\lJef device are on board and , you need more
!or up to 6K 01 EPROM (27111 , 2758, 2716 or n memory there are lw(l So lDO slots !of static RAM
2716) and IS ful~ lOCIletld . E~ can be used or Wleo boards, Also a1KSuper MoIM:or IIl1rsion
for the rnorMIor ard Tiny Basic or oeee purposes, 2 with vi:Ieo dtiYer for full capabtIity dislIlaY with
A11( SuplrROM Mollilor $19.95 isavailable as an TIllY Basic and a video I1ter1ace board Plrallel
on board ()flliOn in 27111 EPROM which has been liD"'rts $U5, RS 232$4.511, m 20 IIIlI IfF
preprogr.rnmed with a iJ<OOI<Oll loal:lefledrtor and S1.95. 8--100 S4.50. A 50 pin a.1IIdOl' Nt with
trIOr checking mulli fi le cassette readlwrile ribbon cable is availablB at $18.95lor easy ron
soItware. (relocatable cassette file) anot!ler excI\I. nection between the s....." Ell and 1I'i! Super
siYe from Ouest. tt inclules register SiMl Rl Eqlan$Ion IIoIrd.
fMlot1,block IIID'Ie cacability aroj video oraphics Poottr SUppty U !of the C()llll)lete system (see
dnve< wi\tl bhnking cursor Break pmnts can be Muttf.y(l~ Power Supply belowl.
used with the regtSIer save fe3ture tulsolate p~

Rockwell AIM 65 Computer
6502 based sinOle boare w~h fu ll ASCII ke'Vboar~

aroj 20 corumn lhe<mal pnnter 20 coar. alphanu
meric d'splay ROM monitM:, fully eXlidndable
S-19.00. 4K version ,"9,00 4K Assembler
SJ5 .00. BK ~slC Interpreter $55.00

Spec,al small poMr supply 5V 2A 24V 5A
' ssem in fro m" 559.00. Mol~M plastic
enclosure to Itt both AIM 65 aroj po_ supply
$52.50. AIM 65 1Kin catonel with power SUPllIy,
SW<lcl1, !use, cord assem SS5900 4K $519.00.
A65ifO.5llOlJ AIM &5;40 w,1611 RAM and monitor
1119500. RAM Board Kit (16K, $195) (:l2 K,
12151 V[l640 Video Imertace Krt 51 19,00 . M T
51 49.00. Complete AIM65 In Ilun brlelcase wllh
P:O"'er supply 1518.00. Spooal PackJge Price 4K
AIM, BK BaSIC, power supply. cabinet $621 ,00

AIM 651KIMiSYMiSuper En 44 pin e,pal!SlOn
boa rd; boar~ with 3 connecfors $22,95.

RCA Cos mac 1802
Super Elf Computer $106.95

The Super E~ IS a sma~ single board computer that
does many IIIg ll1inQs. ne an ext:ellaol computer
lortrai~ and fur ""rmng Pltl9ramming with lis
machire ~nouaoe and yet ~'s easily elp8IllIed
WIth Iddillonll mlmory, FUll Bi lle , ASCII
Keyboards. vld8(l cllaractlr 1I11l1l1ll110n. etc .
ROM monrtlJl": State and Mode displays: Single
step: 0pIl00aI address displays: Powef SuPlllY:
Au:lio AmpIiher and Speaker: FlJlty socketed !or a~
cs. full documenfation ,
The SUper Ell incIlKles a ROM "..,ritar fur pll)
gram Ioadill\l , llIlibnq aod execution with SINGLE
STEP lor PrlIlIrarn debUggi"ll whidl is IlOl 10\
duded in eres af the sa-ne price. W~h SINGLE
STEP yotl can see the microproce&SOl" chip oper
iIlJng wi\tl the unlq... Quell address aroj data bus
displays bIfora, dlll1l11J and alter exel:t.1W1g in
ii\JuctIonS Also. Cf"J mode aroj instruction cycla
are decoded aroj displayOO on a LEO irKIicalors.
An RCA 1861 video gnIpfiks chip alloWs j'OO fo
coMllCl to j'OOr own TV with an ineJ:pensiYe video
modulalor tu do ~raphics arw:l ~s. Thera is a""*, system incllJded fur wriIInQ 1'011< own
music l)( using many music PItl9r.ms alffiiIdy
wrilten .Tt-e speaker amplifier may also be used to
drioe re~ fur confrol purposes,
A24 key ItEllleyboard irdudes 16HEX keys plus
load, reset. lilli , walt, Input menoory pnQc:t ,
monitor IelecI aroj 11"1111 step. larQe. on board
displays pro;ide output ilJ'KI oPlional hlOfl lnd low
address.There is a44 pin stardard cerreco- sot

180 Microcomputer
16 bit lJQ 2 MHz clock. 2K RAM. ROM Breed
board space. Excellent fur control Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply K~ $35.00. Tiny Basic $30,00.

Modem KII $60.00
State of the art. orlO., answer. Noo runino neces
sary, 103 compatible 300 baud. Inexpensive
acoustic coupler plans included Bd. only
$17.00. Article in June Rilldio f/e(fl"Ollics.

60 Hz Cryslal Time Base Kn $4.40
eoo....rU ~1O ~al clocks from AC line frllQuenC)' to
ClY'lal timl base, Outs1a n~ing acClJIaC)',

Video Modulator KII $9.95
Coovert TV set into I hi(Jh qu.ality monitor 1010
aHeclin~ u~e. Comp, kit ...,1011 instruc .

Mulll-volt Computer Power Supply
a, 5 amp, :!: l B, .5 amp. 5, 1.5 amp, - S",
.5 amp. 12v .5 amp. - 12vo plion, :!:5v, :!:12v
are re gu lated. Bas ic Kit 135,95. K ~ with cI1assis
and all har~ware $51.95. Add $5,00 shippinO, Kit
01 flardware $le.OO. Woodgrain case $10,00.
51.50 shipping.

~pI-N·Talk by Yolrn
Text to speech synt","izer withunl imited vocabu·
lary, buirt·in text 10 speechlloorrthm, 70 to 100
bits per slcon~ speech synthes izef. RS232C
inlerlacl $389.00.

1802 16K Dynamic RAM Kn $149.00
~ tl 64K. fW:Iden reIresh wicIodls ~ tl
4 MHz wino wail SliIl!$, M:fI. 16K AMI $25.00.
8-100 4-111I! expanllon I 9.95
Super MonilorVI.l Source UllhOll $15.00
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ELECTRONIC SYSTEMS KITS
,,"II Plr1pIM111 IUts
SERIAL 110 INTERFACE 0 to 30.000 baud.
0,lR.. Input & ooIput from monitor or baSiC. 0'
useApple as intellioent lerminal. ao only (PIN 2)
$lU5, Kit (Pttl 2Al $51.25. Assembled (PIN
2C) SU.t5.
PI\OTOTYPl NG BOARD (PIN 79(7) $21.95.
PAflALLEL TAIAC OUTPUT BOARD a mats ,
eacl1 ClIn switth 11OV, 6A loads. Bd only (pm
210} I1UO. KIt (PiN 21Ml $11U5.
OPTO·1SOLATEO INPUT aOARO a inputs, can
be drNen from TTL logic, 8d only (PIN 120)
$15.15, KIt lPIN120A) $6U5.
1Il1lt,*, kill
SEAIAlIPAflAlLEL INTERFACE Bidireclionll.
Baud II!eS from 110 tu 19,2K, sw selectable
po~rity of input an~ output strobe. 5 to 8 data
bits. 1or 2$lop bits , parity odd or e,en Mnone.
Iii chlracters cootJin I start bit +5 & - 12V
requlred,Bel only (PIN lOll $11.N. Kit (PIN
lOlA}w .n.
RS·232ITTL INTERfACE Bidirectional . reo
Quires ±12V. Kit (pm 232,1,) SI .II5 .
AS-232120mA INTERFACE Bid irlclional. 2
paSSNe opco-isolided circu~s. Kit (PIN 190104.)
$14.t5 ,

PROM Erallr
Will llllse 25 PROMs In 15 minutes , Uhral'lolll,
IIsernblld, 25 PROM ClIPleit)' $37.iM1 (wilh
timef nUll), 6 PROM capacrty OSKAiUL om·
sian $11.511 (with timer $1111.5111,

NICad Banlry FIJ:er/Charolr Kit
Opens shontd cells fflll won '1 hold a charge and
ther1 chlrgeS ttt.m up. all in one kit wllull parts
and instrllctions, $1.116

TERMS: $5.00 min . order U.S. Funds. CallI. residenls add 6% lar.
$10.00 min . VISA and MasterCanlaccepled. $1 .00 Insurance optional.
Shipping: Add 5%; orders under $25.00-10%.

FREE: Send for yOUf copy 01 our NEW
OUEST CATALOG. Include 88~ 5lamp.
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rrilrn~f!1J the first name in Counters!
9 DIGITS 600 MHz $129 95

WIREDSPECIEICATlO S§:
Ran...- 20 H. to 600 MH.
s"",,"."y L.<.. ltI&n 10 M V '" I~ MH.

U .. t1w150 MV 10500 MH.
RnoIu\.l(lq 0.1 " l l IO MHz ' .....)

1 0 H. (6O M H. un,.)
100 " ' 1600 MH. ,.ot.,.,
9d>"uO . " LED
StaJ>dard.IO.OOO mHs; 1.0 ppm 10-40 C.
Optiollal M ICro-pow. , ",en-O 1 ppm 2O-..cl C
8·15 VAC " 250 ma

Tho C T.9O" tIw mot< ' .",aulc. r••ll.... PI.--td COIUIW, ••.,...b1. fa Ini

III... UOO (X)' Ad>.~. "JI' fr..~re. ,,,,,I ...sc three oclecub" ..... .........
_ Ill...... J&'" 1fIdIC&lOt and Iu_dI _pll) hold fionctM:>oI .. blCh hoI<b l!I<
<iI,plaled 00UIIl wr lIw ' lIP"' ..snaI i•••mo'''' AIoo. • IOmH. TCXO u....
_11.....t ..""'" ... abIc. ....yz. ... b..'.llIb heck.....'''' wwv
()ptoonod ly. IIJ\ ....tII.ll ft",ad banO'1) pa;: k. ••,..m.alto _ ,_ and MIC..,.

_er h,p .'"b'h')' cf}" U11 O".n II,"" _ .,. Ilabl. The CT·90.
ptl'fonn&llU ~OII can COWll <>Ii

"..
••,.

....
" ..

..,..,11 '!.~'_ , _.__
0 - • • ., .-0( ' ..-_

" ""_' _'C- ,.......,., " _ _ 0---1 . ..... '__ -

7 DIGITS 525 MHz

R" o lu' io",

S PECIFI CA TIONS; PRICES:
C T.70 wired, I year W&I'T&Ill)'

CT-70 K i~ 90 day pan,"'" r_

~"
" C_l AC adapler
8p· I Niclld pa"k + .... C
odalUri ell.,..."

$99~IRED
Th. CT· 70 b, Ih. pric. b.mer on l.b qu. llty f,.q~n.y counler~

Oe lu~.. f...tu uch ... We<! frequ.nc y rlJlin . .... h " 'llh pr mpllfi••lion,
du.1 ..1•• labl . lO" timo~ .nd I." ac'''''y indIC.tion "' .... m u m.n.. a
.nap, TI>e wide freq~ncy rani" ..nabl•• )ou 10 ac.ur.,..I) "' u "JII.I.

from • ...:Iio <h'" UH F ..ith 1-0 PI"" ...u...~ · ,h.l' ' .0001 %' T Iw CT-10 ;,
Ill......... , to all your m.uurem..nl M eda, III th.. r",ld lab Of bam .......

R.n,,, 20 H l lo~2~ MHl
S.n."I,·'ty Le.. ,hlJl~O MY to I~O MH I

Lell tban I~O MY 10 SOO MH z
1 0 H' (S MH z ranso,
to 0 HI ( ~ O MH l rani"
lOOO HI (Soo "'1Hz rani')
1d,Vu O. '· LED
to ppm TCXO 20-40'C
l 2 VAC " 2 ~0 ",a

Do.pI.y
TUM boICe......

7 DIGITS 500 MHz $79 95
WIRED

PRI CE i
MIS~ 100 " ,red, I ) ...
.. ananl)
AC· ZA.~r forMlS~

' 00
Ip· Z S IC ad pack and AC
od.IpLI'l' . ""'sor

$19.95

' "
12.95

H...·' I 1Iandy. . . ....ral ""'".,... OllUIIur that provo;l... _ 0llUII'"

~ unbe"• • lM pnca. Tbe MIS~ l oo daclO' t "" ... u.. fI.oU

fr_I>C) r Of i.ftput""pe<Ww;.. quallt>«f""IId"' ........r pnce ""' ""
... ba... RF II al _ ............... "un' l be bea~ Accu ra,.. ""' ""'....
.... be m_ from I M Hl all ,be _I) UP IOSoo M H...,th .... llent ftI."" ' I)
~ !he "",.e, ond the t_ lO" ,,,.... . le1 you ..Icct 1Iw oolUlOOfl
de..red. A dd u.. niead pac. opIlOll and u.. M IS I·IOO "'..... an .deal odob.
10 ~our tool box fOf · ' ", """fI..Id ' (teq...n.~ . heck. and ttp.1t'L

S PECIFIC ATIOSS:
8an&t I MHI to 500 MHI
Sentltn"oty Le.. llwI 2S MY
Rnolulior< 100 H. to · .... 1

10 KH. It lOU'
, "'Ilt&. 0.• ' LED
2.0 ppm 2IHO'C
S \ 'DC (@: 200 ma

299~

10 M' lOhm.. DC! AC \'OIu
oI 'I" bilk DC ."""

a 'CO ceDI

0. 1uA 10 2.0 Amra. 5 ran....
0.1 011"" 1020 M o""'",.. 6 r."....

PRICES;
CT-SO wired, I ) . ....anonl)'
CT·,St) Ki~ 90 day ""I'll
wl rTanl)
R,A· I . rec.i••, ad.pt., kll
RA-l ..Ited""" lOR' pn;lp1lm

med ( ...nd Cop)' d rea".."
"'be",a,;cl

~~M

8no".",,,•
I " "",.
....pedance;
Accurac y
P"",••

SPEC IF IC ATIOSS:
DO AC>ob. lOO u\' 10 I KY. ~ .......
DOAC

$159 ~IRED

T~ 0 lO4-7OO """..,., p<ot-oon.ol Q~al•• I"""lo<onanu !oobk.... 1""'"

f ...."'.. ltICl..Jot; ! 6 Jo" ..,..." ....... and S fun<1 all ."""..,! In •

, _ ......... .... 10 .... focmoo lo4_u. .......... ... d,opI0,N "" . la<-r< J ~

JilI" . ~ "" ~ LED rndou' .. " h_~ d<a.,..J pla.; ......., . ~~""""" ..
~... , ....... ""r< Ind" .."", and "".. Ioa.d p«><ortlO<I up '0 125C.01" 011 all
' ''''II".~lnl " ..ttuaII, lI""'f-p<oof' n.. DM·700 look. ~andoom<.

,,,, h1..' ~, .ua«! ABS ._ .. ,fA <OII~"'''''' ..... ........1. lIb 1",.k" " . n
IJraJ aJJ,lIon 'O.n\' 'hor1 9 9 ~

2 .9~

DIGITAL MULTIMETER 599 ~IRED

SPECl FICAIlONS;

Rn o lulion

"'""Sensiti.ity

Dtoplay
Tim. b"""""".r

8 DIGITS 600 MHz

PRICES;
OM700..-. I )_ .. .......,.
DM-700 K' l 90 d.j pam
.. an....)·
AC· !. AC w.ptor
8 P-3. S 'Cad "".. + AC
adapt. r, . h. ' I"'
MP. !. Probe kil

AUDIO SCALER ACCESSORIES COU NTER PREAMP

f or h,," ruolUllon • ...:Iio m•••uromonll. muluplLu
UP in frequ. ncy.

• G re.t for Pl 'ono'
• Mull;piL.. by 10 or 100
• 0.01 H' .....olutlon!

$29 9S Kil

T.lncopi. whip antennl' ISC plul · ..
HiJh impedanc.. probe. liib' loadln, . , .. ,
lo.. pa.. probe. fo' audio m....u'.."'.nto ,
Di,.ct probe.•• ner.l purpot' uUI ' ... ,
Tilt bail fot C T ,0, 90 . MIN I- loo .
Color bu..' c.libra",,", unl~ c.librate' coun'.r

Ilairm .ol<>r TV ';iIlal, ., ... , .. . ,

.. , .. . , $ 7.9~

I S.95
IH~

12.9'
J,9~

For ", ...UtL,,~ .." ......1,· .. . . k ,, ~n.l. (00'" 10 '0 l. iXIO
MHI, s", . 11 '''', I',,,,...,..J h plul ..a".f",,,,,, ·,n<!uJ.J

• Fill 2~ db ••in
• 8NC Connec,on
• G .....I for . nifl"Ln. RF with pick. up loop

S J4 9~ Kit $O.,9S W I",d.

rilmSilY illm:IHllli[;"S. ill[;. ~ 53
2575 Baird Rd. Penfield. NY 14526 .... 6<-

PHONE O RDE RS
CALL 716-S86-J950

!!..!1..~1':- \<01 _ 'I, G_ _ ... "'" '0 dG" .1_ ...... d
.....~ ..,. ""'_ 1_ a dd , "'_""
_ G_• •_ .. ' , O 0. __ " COO . dd

' 1 0 _ "0 ...... " SO _ <101,... ....
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MINIMUM ORDER $10.00

.'"
<.00
2.00
2.00
6,99

2.79

3, 60

3 .....
. 69
.69

3. 7"

13. 80
8. 00

2000
40 . 00
"00
57 . 50

9 ,20
10 . 35
11. 50
13. 25
15.00
12,00
15.5 0
17. 25
40 . 25
211 . 'IS

2.00
5 00
'30
7.00

17. 25
1.04

4/ 1. [){J
1, I. 00

10i I. 00
1111.00
6".00
4, I. 00

10/1.00
2.U

12. 1, 00
6/ 1.00

iZl.OO

3. 8~ 2N5f,45
10.00 2S 5842

I . 80 2!';584'l
I . Jfl 2S5942
7.00 2S5946
1.00 2!,;5862
2.30 2!';60 80

15. 00 2S6081
18 . 40 2S6082
20.70 2S F;01l3

4 ,{)(I 2N6084
I . 10 2N6095
1,00 avnone
4 00 2Nli0 97
8. 65 21'6166

10.35 21>'6 36 11
13.80 A210 MIlF'517
10 35 ULn8
12.00 40280 2S 4427
15 . 50 4028 1 2S3920
9.20 40 282 2S3927

15_SO :<.1:<.IT 74

_43 Shu' ld O..ad
_ii i To r Oid
_43 rlol lun
' 61 l"' lun
>6 1 Balun
' 61 llalun
'61 11. ~ d~
F" H ,t.. ROd 1.4, 1 1. 2
F. 'r r n e Bt ';ods l i S ·· long
Ferril~ Bt...ds 3, S··long
Fe<ttl e Bt-;ods 1, 16·· 1ontt

COR ES ASll Of-ADS

2 !< 'o",k I.. I liNe ,,~,l<

"'''T vp... S ilia"
co 23
T,·p" S 1<·0",1,
P L- 259
50-239
F 611.,,,,,,10.- rh.lssis ",,'w,!
r o nn"d o r wllh t l " ~ nut 10 I. 99
UG 306
IINC ma l" to 1"I1l;' lo> 90'
UG25~

Il :>;C "'" I. , t" "'",," k 90'
UG 49 1
USC "", It· til 80- 239 r. o... h · 3 .00
UG 1094 USC [,·"",1.·
r ha s sis m ount
UG 914
BSC 1t·0... 1, 10 USC r.·m"i<-
R5- 232 H,,"d s
RS-232 :<'1.,10- PCB typo'
H5-232 f' , n~, I.. pcn ty p<o
C .·ntronlr~ " ... L,·
F -59 cnnnt'ct,,,· fn r UG 59U
cuulr- l(10 . 13,95 " ,. 10 2. 00

CAB LE rues
_, T _18H 100 1'''' 11....:
nHI. spt·c. - MS-336I1S, ~ ..
M"d. , ....' T l' lu" C"ql .
S2.50 j> r l.. ~ 10 11ot l:S _ :520.00

2S285,
2N21157.IAN
2N294!l
2N2947
2N29 ~O

2N3375
2N3553
2N3818
21>; 3866
2N3866JA S
2N3866JA ~IX

2N3925
2N3948
2S3950

NEW AA NICADS· GE Part ff41B905HD11·G1
Pack of 6 for $5.00 OR 60 cells, ten packs· $45.00

CONNECTORS
P L- 258
t' ti F h 'malt (0 UH F I<-mal, I 69
M. 359
UH F 90 ' 2. so
UG363 e HF doJUIJ I, r,."~tl, ,

I'-., n, I ,",nuIU 2.9'1
UIl F M
rL- 2S'l to RCA .90
F 71 _11 15
4 I" " p lu!,: .75
F7 1- 11l6
4 1' '' ' J,,,'k . 75
F7 1·lt20
6 pill pL U\-! . 11 5
F 71_ 11 21
6 pm la rk . 115
I),n p lu t: '" Jack
5 pi" "wl<- L 1,·,,,0\. . 49
BNC l'G260
USC " ...h · fo r HG 59t: l. 25
n !'<~: UG88L'
USC n... I,· fu r lIG Sill'
LTG 2"13
UNC f, 'n",l. - to r l .- 259 2.50
UG 274
IlNe T

Transistors 21\"3959
2S3960JA I\;T X
2S4072
2S 4427
2S 4429
2S4877
2.... 4959
2S 4976

I. 55 2S50W
2.50 2!'i507 1
3. 60 2!'i5,08

15 , 00 2N'5 109
4 60 2S5179
8,00 2N55113
I. 57 21\;55119
5.00 21\;5590
r . 30 2S5591
2.50 2S5635
4. 00 2S5636

10 . 00 2S 563,
2.00 2S5641

25.00 2S5643

M OIor..,Lo MHW 252 VHF pUI".,. a mphl ,,·r .
Fr~Qu..nC}' .~nge' 144_ 1411 MH z.
Out put pow~ r: 25W,
M,n llllum l(3in: 19 ,2 dB.

TRANSISTORS/IC S

M<IloruLo r f trans,stUTa.
s,·I,'Cuon Gu,d,' 4< Crou_R.....r.·......

Cata log.
43 pg••

51.99 n ch
$29. $o\l .... ch

Motorob rf a",pM......
544- 4001-00 2.•,m, b . to type '>\IfW 4IH-2.
1. 5 Wall . ~put.

H O_ 512 M Ht .
15 dB pIn m,n.

THE CORDLESS EXTENSION TELEPHONE " ESCORT"
Good for up to 300 ft. away from the base unit.

(Call for quantity prices of 10 and up.)

RF Transistors M HF4 22 H . 40 M RF604 2. 0 .
M RF4 28 46. 00 MR F629 3. 45

-:«; MRF 42M 46. 00 MR I' 6 48 33.35
MRF 426 I S. SO MR F90 1 2. 15
M R F 426A 15. 50 MRF90 2 800

III' 1>1 11 1'449 12. 65 MRF904 a 00
MIl FH9A 12.65 MRF911 300
1>1 11 1'450 13. 80 IIIRFS176 3. 00

" /\tRr8004 2. 10
~\l{ F 450A 13.80 lIFR90 I. 30

MllF20 3 1'. O. H. MH F452 15. 00 Jl F t~9 1 1.65
MH f Z16 3 1. 00 MR F453 G E l 8S 17.2$ (IF" 1lse 2 .20
l\lRf221 10 . 90 MRf454 19. 90 Il FW9ZA I. IS
I>IRF226 12. 65 M Rf454A 21. 83 OFW 92 ' 00
M RF"2 2 7 3. 45 MRF4SS 16 . 00 M .\IC M 9 18 14 . 30
MRf"238 12.65 M RF4S5A 16 . 00 MMCI>l 2222 1:' . 6 5
C'oIR nolo 15.50 MRf458 19 . 90 MMCM2369 15 . 00
MR F"245 34.00 MR F 412 ' 00 M:<'ICM2484 15. 25
MR F 24 7 34.00 MRF47<1 '00 MMCM 3960A 2t . 30
M RF"262 9 . 20 MR F4 7!) 2. 90 MWA l l O 10.00
MRf"3H 20. 'JI) MIU'n6 C 1306 2.90 MWAI 30 10.00
MRf406 13. 80 :<.IH F4 77 11 . 50 :<.lWA210 10.00
MR F412 25. 30 Mil F4 85 3 00 MW A220 10.00
MIlF421 36.80 MIl F492 23.00 1'.1WA230 10 .00
MIl F422A 41. 40 Mil F502 I , 04 MWA 310 10.00

TUBES 8UA 20.00
6360 4 . 69

6KD6 5.00 6939 30 00
6 LQ6f6JE6 '.00 6 146 7. 95
6MJ6/6 1.Q6/6JE6C 10.00 6 14GA 9 00
6LF6/6!oIH6 ... 61468 8298 9. ss
12BY 7A ' . 00 6 146W 12. 95
2£ 26 4. 69 6550A 10.00
4X150A ?9.99 8908 14, 00
4CX250 B 45. 00 8950 13.00
4C"X 250R 69. 00 4-4ooA 145. 00
4CX301lA 109 , 99 4_400C 145. 00
4CX350A/ 8J2 1 100. 00 5721l/T 160 L 44.00
4CX350F! J ! 8904 100 . 00 1289 39.99
4CX 1500 B, 8660 300.00 3-1000Z 229.00

3.500 7- 141.00
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Plug Ins
Model# Description Make Quantity Price
1783A Time Mark Generato r Hewlett Packard 1 $ 69.99 each
l A 1 Dual Trace Tektron ix 4 $ 350.00 each
l A2 Dua l Trace Tektronix 1 $ 250.00 each
2A63 Different ial Amp. Tektronix 1 $ HXHIQ each
l A4 Four Channel Amp. Tektronix 4 $ 450.00 each
151 Sampling Urut Tektronix 1 $ 250,00 each
3A72 Dual Trace Amp. Tektronix 1 $ 250,00 each
53J54C Dual Trace Calibrated Preamp Tektronix 5 $ 79.99 each
3A75 Amplif ier Tektronix 1 $ 100.00 each
N Sampling Unit Tektron ix 1 $ 100.00 each
1754A Four Channel Amp. Hew lett Packard 3 $ 90.00 each
1750B Dual Trace Vertical Amp. Hewlett Packard 1 $ 70.00 each
3T77 Sampling Sweep Tektronix 1 $ 250.00 each
3r 4 Programmable Samplmg Sweep Tekt ronix 1 $ 200.00 each
10A1 Differential Amp. Tektronix 2 $ 100.00 each
3576 Sampling Dual Trac e Tektro nix 1 $ 250.00 each

EquIpment
GOG5 Decade Capacitance cceo emuuomer 4 $ 19.00 each
GOG3 Decade Capacitance CornelllOubilie r 2 $ 19 .00 eac h
204B Diatamatlc Volt Met er wavetek 1 $ 100.00 eac h
201 Dialamatlc Volt Meter w avetek 1 $ 100.00 eac h
1041 1A Horizontal Gain Ca librator Hewlett Packard 1 $ 39.95 each
422 Oscilloscope Tektronix 1 $ 900 .00 each
PS1 63 Oscilloscope Sencore 1 $ 409 .95 eac h
175A OSCilloscope Inc ludes: Hewlett Packard 2 $ 400 .00 eac h

plug ins; 178 1B Delay Generator
1754A 4 Channel Amp.

710 Capacitance/Inductance Boonton Elect. 1 $ 200.00 each
includes: 94A Digita l Display

15A Bias Supply
2200 Filter Kmon-Hrte 1
8100 Automatic Counter Dana 1 $ 300.00 each
5245L electron ic Counter Hewlet t Packard 1 $ 950.00 each

includes: 5253A Freq. Counter
100·500 M .G.

6220 Frequency Mult ip le/Counter Systrcn Donner 2 $ 150 .00 eac h
191 5A Variable Transition Time Output Hewlett Packard 1 $ PaR
A202-292·4 Strip Chart Recorder Gu lton 1 $ 29.99 each
1784A Strip Chart Recorder Hew lett Packard 1 $ 150 .00 each
4 14A Auto Volt Meter Hewlett Packard 1 $ PaR
32008 VH F Oscilla tor Hew lett Packa rd 1 $ 750 .00 eac h
431C Power Meter Hewlett Pac kard 1 $ 250 .00 each
431 B Power Meter Hewlett Packard 1 $ 150 .00 eac h
TF 1041C Va cuum Tube Volt Meter Ma rc oni Instrument 1 $ 79.99 each
6328A1401B Power Meter Spec tra Physics 1 $ 49 .99 each
71 A Capacitance/Inductance Meter Boonton Elec t. 1 s 300.00 each
3121 Selective Volt Mete r Ryc on 1 $ 99.99 each
353A Patch Panel Hewlett Packard 1 $ 100.00 each
DC 11 08A Precision Volt Mete r Calibration Standards 1 $ 69.99 each
691 B Sweep Oscillato r Hewlett Packard 1 $ 200.00 each
MEl l /U RF Watt Meter With Case Bird Elect. 1 $ 100.00 each
11 33A Frequenc y Conve rter General Radio 1 $ 199.00 each
M68 U Cana M ic rocom puter Ana lyzer Motorola 1 $2000.00 eac h
74C58 Capacitance Bridge Boonton Elect . 1 $ 300.00 eac h
190A Constant Amplitude Signal Tektronix 1 $ 100.00 eac h

Gene rator
TF 1066B F.M . Signal Generator Marconi Instruments 1 $1000.00 each
300 Potentiometric Volt Meter Elect ro Sc ient ific 1 $ 250.00 each
530 Semiconductor Teste r B& K Prec ision 1 $ 350.00 each
750 Di rect Capac itance Bridge Boo nton Elect . 1 $1000.00 each
180A Time Ma rk Generator Tektronix 1 $ 49.00 eac h
1521 8 Graphic l evel Recorder Ge neral Rad io 1 $ 500.00 each
6 M901 Monoc hrome TV Monito r SetchelllCarlson 1 $ 155.00 each
10 3 Automatic plug in Bread Board A.P. Products 1 $ 75.00 each
101 Automatic plug in Bread Board A.P. Products 1 $ 50.00 each
MAG·4000 M ic rowave Circulator 2·4GHZ Mic rowave Assoc . $ 50 .00 eac h

20db ins. 3/10 loss 1.1 5·1 SWR
MA71 508 Microwave Circulator Microwave Assoc. $ 50.00 each

1.71-1 .85 GHZ 20 db ins
3110 loss 1.1 5-1 SWR

HP3503 Mic rowave Switc h Hewlett Packard $ 50.00 eac h
.5-12 .4 GHZ

2822 North 32nd Street , #1 • Phoeni x, Ar izona 85008 • Phone 602-956-9423
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VFO·230

WE EXPORT

• •••••••••
~ "

R·600

T S-830S

...~: _- - -_ _ ..- -- -_.

OUR MOST POPULAR HANDIE
TALKIE IS ON SALE

THIS MONTH!!
ICOM IC-2A

Features , 800 Channels . Out 
put 1.5W or O.15W. Sepa
rate Built-In Speaker and
Mlc . Optiona l Spea ker I
M,c Available. Comes with
Rubber Duck Ante nna .
Battery. and Charger.

CALL FOR
DISCOUNT PRICES

MIRAGE 8-108 Two Meter Amplifier •
Features: 10W In - 80W CHJI. Built-in 0
aece.ve Preamp: Adjustable Delay c
lor SSB, Automatic Internal or Exter- m
nat Re lay Sw itching , Frequency
Range 144 to 148 MHz. WorKS for •
SSB. CW or FM Modes. Receive Pre
amp Provides lOdb Gain Min.. 5 year =
Warranty (l Year on Power Trans.). ~

'NAV $179.95 OUR PRICE '159.95 ~
z
:;:

SP·230

•

NAV$-l~95

, "

'" .', ", ' ."
"

"

NEW
" "" '",'"''

•

5. AudIO 0u1p.ll , 2 ns
6 , h tl...... Spea~ Imptcla_' 4--8

~"'7. Power Supply: 12V DC l'ncl\.o:leOl
8. A"tenn. Impe<lance: !>O _ 75 ",,",s
wn,o 01 h te, .1d' Antenna w,In LOIO ~

Conl,O' 120oB ATT I
9.FrequtlflCY Stabll' ty: 2{; _ 180
MHz * ,m,n 300 HZ 380 _ 514
M><z * lhon 1 O!;HZ lal ""Omt<I tem.
Peralure l

Y",",lUI'" WE TRADE
H'V U~ ••••••

lEll.l('U'IOINJII(5 (IE 'ii'lEl
1840 "0" Street Lincoln, Nebraska 68508

In Nebraska Call (402) 476-7331

,. ... _ d

NEW

"'~ .... ,".. . .,.

.,." .,,, .,.'. , "

" .,,,.,," ,,,, "
NEW

" "" "~,,
~,- .'. ,

""" ,."." "'.,,,."" "' .. ' ",,,

PA:-IASONIC RF·3100

· · · (OMMU)) II(AfIlO~~ (~~f~~ ·
AND YOU THOUGHT CHRISTMAS WAS OVER!

PRICES SUBJECT TO CHANGE AND AVAILABILITY

•••••••••••••••

-FM/MW/SWRADIO
oAC/BATTERY OPERATION
- 31 BAND COVERAGE
0QUARTZ SYNTHESIZED

TUNING
05 DIGIT FREQUENCY

READOUT
- LI MITED 2 YEAR WARRANTY

,.
•os
~z
w
"•
o
0
W•
•
•

•
"l
a.
a.
c

•z JIL SX-200 Programmable Scanner
~ I ,Type , FM ,!, A'"
'1 2. Freq~y Range ' . )26-57.i9!>
>- l01I,..., Freq ,S9Ke SIIt1z ; bl S&--88 l01I,....
X Freq, Sp'U 12.5 _HZ; cJ 10&--180 101,....
• Freq, SP-';' 5 _,..." OJ380-514 M,....

Freq, Sp.ce 12,S_Hz
Z 3. Sen.ili..-'ty, FM a I2&-180 ""HZ
~ 0 4uV S, lIj 120B, fl l380- !>14 M,.;z 1 OvV
~ S N 120B AM . 126- 180 MHz l OuV
Z S '" ll);:1B 013llG----514 MOiz 2 OvV S N
~ l 00B

...~I..-"y : FM Vore~ 6O llB ~ -

• 2'; . 00Z AM More "",n 60 oB .n - ii5
' Hz -

~ INTRODUCTORY SPECIAL $389.95
ca: INTRODUCING THE: 16 Channels 30-54 MHz , 140- 180
" JIL SX 100 SCANNER MHz Digital Clock Date Display
• • 110V ACor12-16V DC

Seek Rate Fast 10Chtsec
2: Slow scrvsec
o Bnght G'een 9 o.g,t Freouency DIs-
o play Elt Antenna Jac k Ewt

Spea~er Jac~ large TOI) Movnt,ng
Brackel Scan Rate sast ecr vsec

SlOw ecrvsec
San Delay TU1'le Va"abJe 0-4 sec

UNBELIEVABLY PRICED
.aT A LOW $199.95

~ CALL TOLL FREE1-800-ZZ8-409'1
(f>KENWCCD

•
U
Z
o
'"cz
c
a.

•,.
Z
o
'"

•
•
•
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FM-5 PC Board Kit-ONLY$159.95
complete with controls, heatsink, etc.

---
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, SChannels, 1or6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent ba nds. 2 Watts contin
uous. Kits on ly $54.95.

• T451 UHFFM EXCITER 2t0 3 Watts on450
ham band or adjacent. Kit s only $64.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
ei ther FMorSSB. Power leve lslrom 10 t045
WaUs to go with exc iters & xmtg converters.
Kits from 569.95.

• COR KITS With audio mi:-;er and speaker
amplifier. Only $29.95.

• CWID KITS 158 bits, field programmable,
c lean audio. Only $59.95.

• A16 RF TIGHT BOX Deepdrawn alum. case
with t ight coverand no seams. 7 x 8 x 2 inches.
Only $ 18.00.

• SCAN NER CO NVERTERS Copy 72-76,
135- 144, 240-270, 400-420, or606-894 MHz
tlEir'Idson any sc:ar.ner. Wwedltested Only $79.95.

• R1 S VHF FM RECEIVER lor 10M, 6M,
2M, 220, or commercial bands. Fantastic
selectivity options. Kits from $84.9510 $109.95

• R450UHFFM RECEIVER for 38o-S20 MHz
bands. Kits in selectivity options from $94.95

• R1 10 VH F AM RECEIVE R KitlOfvhl a ircraft
band Of ham bands. Only $84.95.

- -.• --.-. ~~

- -
VHF & UHF TRANSMITTING CONVERTERS

For SSB, CW, ATV, FM. etc . Available lor 6M. 2M.
220. 440 w ith many IF input ranges. Converte r board
kit only at $79.95 (VHF) or $99.95 (UHF) or kits
comerete with PA and cabinet as shown .

VH F & UHF RECEIVING CONVERTERS

20 ModelS cover every practical rf and il range to
listen to SSB. FM. ATV. etc. on 6M. 2M, 220, 440, and
110 aircraft band. Even convert wealherdown to 2M!
Kits from $39.95 and wired unit s.

,

VHF & UHF RECEIVER

PREAMPS. l ow noise.
VHF Kits from 27 10300 MHz. UHF
Kits lrom 300 to 650 MHz. Broadband
Kits: 200650 MHz. Prices start at
$14.95 (VHF) and 5 16.95 (UHF). All
preamps and converters have noise
ligure 2dB or less.



- -------------------------------""--

S2U S
S2U S
S2US
S2US

Fo. wire d .nd tested clock• • dd $10.00 10 kll pr ice
SPECIF'l' 12 Olll 2( HOUR FORM"'T

CLOCK KITS
You. oItl ' . ...fIl•• I.. ~. .. . ,.'ft. 0... 7,000 ...." 10 D.M.
ae 0fI' 0' Ill. ""' . "" 0_' , ...... lod. ",

Tr y you r hand . t buil d ing Ihe fi nest looking ClOC k o n the
mtrket Itslalin l>n ilh anOdized . Iu min u m clle looka gre"
.nywher• . while .I ~ . .. LED d 'glts provide. h igh ly rlld.b l•
d ,apl.y Th l' II • complete k,t. no ..Irll needed. • nd u only
like. 1-2 hour. 10 llsemble You. cho,ce 01 CII. COlOr•
. ,Iv.r . gOld . b llCk (I pec ily) ,
C lOCk eu. 12/24 hour. OC-S
C lOCk with 10 min. 10 t imer , 12/24 hour . OC-l0
Altrm ClOC k, 12 hour only. DC-a
12V DC car clock, OC-?

...,., SII..III
" I Upe' ,,"."'VI I mll'"
I,.r . "'e" ..,II PiC' UP,
P''' oroo " 15 fN!' a-..t
101' _0""lI bIlby.
<'00'" CIt U ~&I pur
~ ''''Ili'!Ie< F"'" 2 w
"". ou\llUt IV'I on , ICI
15 oOII1 .... ~OM"_.....
Com~le k1l . aN"

• ...5

L" .Unk, Kit
.. I ,..t Itttnl ,on 11"I..."1(" ,I'.'''".,y
Ru'>w 2 )U"'bO LEOI
UMIQI"'_~t",110'" .. .." In"
pe.... ligl'>'l. ItIytIWIQ'
Flu", on 3 to 15 WOItI

Compa.tl ~ 'l. BL"
l U I

C'O·l
llI u'" 0" 3·' 2 IIOC , ""IIou, 1 Il,.,Z QOOO to' CPO
A'"", A"",o O'C,II.tor ComO~!I . '1 It...

CoIot' 0"1"

S• • m....c comi
I llvI' 3 d dl..,"! r'::::"':::':::"::":::'::::"T':::-;;;;'
light. lloekl' w, tn
m.. l ,e On, !lll h l
..ell for , rllllh.
m'd_'lngl a nd
10..... Et C" ,"(1,
v,ll ..l lly 'dIUI' ·
Ibl, and d nv.. UP
'0 300 W fl/"IOn
110VAC

Compl". kll .
ML-l
' 1.1 5

114 .., ..~ "'·3 1("

FIol_3 W".., , "d Ttl''''

It IkIr-' " ,"" ""'Ot....~ nil .. ,,..
.... m,'" 11. '1' T"~I""'I' ,'Itl'1
IO{I,..I UP to XlCI v•...,. * "" ..~.p.
"""'1''''' '0 o....,1y tly "'''''1 of .ll
DuM '" ....: If91 m ,k' 0(., ,ncll>Cltl
c.... ""., on-ol! .w,tc". • "'IMI

oln"y InO '"P" ,nll,,,c"OII. r",.
'. I'"~ It ...., 11M ".,llbl'

MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

FM
MINI
MiKE

n .. . .,..... 11I 11I., lUI

T..".m,1I up ro 300"'0
'"y , '" lIfc.ocn, ...
0 '0.....I Illy lypl 01
"'.~. 11I ""1 Oil 3 10 811 TyPi '~-2

~ II 100.0 "'""''''' m," o.umll
""0'
'''' ·1." lUI

wrli.p'" Llg"'l Kll

All ' 11.....1' ''';1 ~ " . . ...li l ""'1
Il'C", " P t<lU"O' ' ''d CO" ...rt.
,1'1'1'1I 10 !1 11 M TI'l' lo..d" 11'1,
10ulId , 11'1' prolll'lll. 11'1' h il i'l l
I"Cl udn I'll,", CO"lrOI. " " '0
300 W, ru". 0" 110 V"'C

Comlll"l k,t . WL·\
l U I

A CO~a:.'It~="OICo-~
dl' 0" I "'''11 '" PC
_ 'd F..' "," ...0
1000 ,.,z Idl..IIIP',
tI"II' Oil 20I"'" pol '1011111' '1';1'"
111'0" le1 lC UIII,,1 '0' 10"C~'
to", e.... t O, 'tcl>O Il. FSI( ItC
CI" 1110 b. "..d II I .,.011 ' 0""
""COO" R.. ". 0"110 12 "Olll
CO"'p," , lu, TO· l n ,n

C.r Clock
TI'>I U..... lltf. """ I _ COfIllltCtlOfII

....... 0..'" _ .".., "'o~ . ftOO<C u 1010 C'«••ft C" ., "'''0 '0 '''' 0 . ftC
,"" ." C""" _ ... " ' 0...., · 0'... _ ...~ ... '. 10 ... J . ...._0 ,
' '' ''0"'' ' '" " • ft~' '' · 0. '0'" '. o~,ft, 0'_ • ,••"""".." o' g" ' "1II
...., '0' ...."'ox. " _ '10.'" .o~ ", •••g"'. ...010"~ ' 0'.. ~.. 0' " ,,", c o"'.. ·• •II". """0. ....' I ' u"" ft~'" , . ....""," c." lit """,,"I<! ! d,".'.-' •••, yO'"' ~ . Ol<!
lIot Coo,.. 01 " "" 0' gO'O <ON tlOO<" . 1

CC·] '" ' ~"o u' ' 0' ''' '' nUl
Cl C·) .."IC ••0 ••" ... n l .1I

,'.. ..."...".....

$11.15

" • .'5

.00 MH, tt5:-...,
PAES CALEA

Exte nd tM range of your
ccvnter to 600 MHz Works
wiln a ll cou nte.s Less tl1al'l
150 mVltrfll 'l iv'ly I pecify .
100' -100

Wifed , lesled. PS-,B
KIt. PS -1B

\Jftdt. D• .,. Ce. CIocI
,' u _ _ . '"._ c...__
. .._ '10 . 111I ' 00·..' _
. . .. _ w _ ...

.- '..~_. 000 _ ~• •

.... ... ..... .. _ 0"1 ....
DC·" _ ,. u .....
f)O,O .. U .

.... 1·0""·... ... -..,

$29."
nUl

30 w .lI ~ mlr PWR AMP
S, mple Clan C power a mp fealu re s 8 times power gl,n. 1 W in
lor 8 out. 2 W in lo r 15 out. 4W in lor 30 out Mu output 01 35 W.
1l1C red, ble value , cce-crete Wlttl all parts . less ca$l and T-R relly
PA·l . 30 W OW' amp k ll $22.'5
TA-1 . AF senled T-A re l.y k,l ' .115

VICl. o f.""(1II1
• ,. "'. '. ,." .."., '".. "," ""'" ,.. "" ••, ' .."".. '''' " " C" ..
. ........ "'• • 00"" '" 'I' , ",. ' , ••• , .. ,.1. ' "PO'. "" , . "" I ...
...., "0 11001 00- "'" '0""0'" ' "0 ' ''COO' ' ,,,.,,••, .. ,".... • .. ·1 •,.'''.' ."•• '••,
. .... " ' ..c" ." ' o••coo'. '"0'" , 'I "
... .. '''1 _.-0 ", ".. '00' " . _ '1·1'1 . .. ro--. _ ,"'.. ' 0< _ ., ' "

'.. .- "" '-'''' _ ..-,,' ......' ', ,'_"'''''''w'''_'•_0:- ..." w.. I_.
...... • • O '

AudioP,.IC.",
MI.. h'llh ,,,O l ~t'p,, l "dlO
menu,ments , g..I' 10' mUl>c.'
i" , I' u...e n"unIllO· PL lone. etc
Mult,phn l uO'OUP ,n !,eQue"cy ,
"",lect'Ole "0 0' " 00, II .... 01
l-;Z tllol ~t ,O" ... ,Ih 1 sec gill
I,m, ' H'lIh se"I" 'vity 0' 21 mv 1
mill ' ''"ul l I"d ou,II-," I'" ' '' ''II
11 ' ''" g.... perlo.ml"ce Ru'"
0" ' V bl"e'Y . 11 C"'OS
PS-2 ~ .I

"S·2 ..."e<t

"'R~·na "'''''"'0' II ~• .., ," ".11-,
I· ' OCI~ 0"" '5(1 mllZ 111.11

c.....a.. ""Ie_ Cloc~

TII" 'OC. '""10ol ,' '' '8-S '" LEDI
' 2-71 no~_ ' ''OOZ' 2' "O~, "1' ''' •
'II' C. '_ .' 01" "" O'C.~D ' ''0
'011 "'0" Til' , ..DI< 100' C" 'O 'I
... ..r S,,. Sd.2 ,• •" •• Comp''' '
• •, III' CII. 11101 '.1"10 '1 )
DC·' I3UI

I' .M
11-00
11.00

" N"N...

_C'''_
0' ... . ... 10 ". I_.:.:.:::C.C...:::.:::::..:::.:.:.:.::::'_'::;,,=~~~=~~----..::::::.j• •• • 111'.
"""10 . "....... ..".00' ''' . ,'.

Cry"'"
3 17OS'S ~"Z

1 0 ooסס0 MHZ
! 2~8800 M,.,Z11.10

_...,.........
, ","n OuZZ" U O '" Ie oe llOu".
o~'"'" 0" ! ·'2.<Ie: ., ' 0. 30 "' .. H e
'0'" at,O ', 11.10

11.00
)/11.00

Slrell Kll
Prod UCIl "0"" '0 ' ''0 OOw""" 'O
"," 1 CII" " C,.,, ,,><: 0 ' • I>OIoCI
l 'tllI I WPlI" l ucl 'o ou' PU ' ...." .
O'l ).11 VO'" ..... 3-41 O'l'"

'peI""
Comol,," "., SM·3 12,11
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. ,..,.11' "" " ca" hClQI 1.71

COl_ Con ..-eIQfen...,. ",ount
BNC Iype 11.00

25 AMP
l00V Brid ge
$1.50 nc:h

Mlni·Brid ge SOV
l AMP

2 for $1.00

I p,,,
't Pinlep,,,
2' ",n
2a p,,,

" ""-.
I' v Z_ 20111 ,00
, .... , . T'f'llI MIll .00 "''''::::::::::==~-''T---_J,_::::-:=::co:::---+-__::::;::_:::'-'_: ;::::----------.,,: :.;:..-.:;:=::_-~'KV 2Arnll 1/11 .00 r
l00V'Amp 15/11.00

TRAN SISTORS

'~o "' " ee " ~ ,a
' ''IO IO'I ', 'O. ,c · ••
...... ,,-.,. " .C . ••
__, " 'C' ••

READOUTS

......_C·· ......_-c·, ."" ._-c·. .",..,....•• _ c·, ..." .

,N""'1f c·, "I'.• t--~!s~~;--i~~~~~~~~~~~:~f~~~~~Ef:~~t--~~"'''"..j~~:;;;--~~~~-."",J.~l","jUL-JI N.... ..... c·, ..",..,_c·, ,,,,.•
....',,-- ..•_ . .. ..... _ I ..- '.-- .- '._- "'.-..'- ,.--'-'" ......-_._..~ _.- .._.... ....
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DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

~M.O.H.O.
(Sen,atlonal New Hold Device For Your Phone)

A Digital Research Exclusive. T h is handy item allows
your home phone th e HOLD option. formerly ava ilable only
to the businessman. Enjoy the convenience of p lacing call ing party
on hold wi thout monthly charges!

2N6058

UNIVERSAL
TIMER KIT

.. Ad justable trom 1 sec
to 1 hr.

.. Control up to 1 amp
"Turn Things On 0, Off"
K i t in c lu d es a ll part s
necessary to build th is
ell clhng k; il. Uses Children's
T.V. programs - Darkroom
exposuees . Amateu r 10 m in
r.o.er - Egg TImer - inter
rruuent Windshield Wiper.
Abso lutely enc'ess uses.
Com p lete k it in c l u d i n g
power supply . p.c. board
OPoT relay . and all parts 10
make timer operational

12 AMP Dar lington NPN
VCEO - 80 VDC
Ie - 12 ADC
HFE-3500 (Typ.)@ 5.0ADC
TO-3 Case

1.35 ea. 3/3.50

EIAJ #15598
NEC #4981·7E

Microwave ' Schottky
barrier diode

Hs- Hot Carrier diodes
5082·2835

NEO 2137 by NEe
• M icrowave R.F. trans

istor (N.P.N.)
• Micromold Package

-37
• Dual Emitter leads
• FT to 4.5 GHZ
• VC EO 10V-CC 20

MA . H FE 40-200 ~..:..:.:..::...:.:::........:;:.::::.:..::~
• Ga in 10V- 20M A

lGHZ = 140 B Typical
• Very low noise - High

gain 1.5 DB @500
MHZ

• Clea red for high reli
abil ity space appli
cations

COMPARE 150

99C or 6/5°0

3/2000
750 wld.l.

Precision Hybrid
Oscillator Module
Has both 1 MHZ and 2 MHZ
TTL - ou tpu ts - Herm eti
canv sealed - Ultra high
stab ility over w ide temp.
range -origi nally cost over
$40,00 each - we made a
super purchase from a
major computer manu tec
turer - 5 Vo lt operation 
fits standard 24 p in socket 
Manufactured by Mot oro la
oscillator divis ion.

loOC687 ,... MC6871A
C~' S' ~'O'IC'. ,,",8 ·- · ..

Variable
lnductors
30·40 un
.9 uh ·1 ,2uh
11 uh 10 20 uh / •
,25 uh . .35 uh I

"'"'"54'/100

MOHO IS accessible from any phone In you r home

$37.50 Kit $29.95 Complete
A ssembl ed & Tes.t.e.;.d ..,.;IF.:O;.':.:' O;;.;:lary dia l add 51 .50 per phone)

ORDER YOUR FREE 1982 CA TALOG TODA Y/

Digital Research: Parts-
P.O. BoK 401247 • Otrlud, T.... 75040

(214) 271·2461

• Act ivates us ing the " *" button on yo u r phone.
• Pl easant "T o ne" t o remind c a lle r he is on hold .

• U nique 4 minute cu toff if call ing party is fo rg otten .
• Can be used to provide musi c for the calli ng party.

• FCC A pproved .

• VISA . MASTERCARD . AMERICAN EXPRESS'

UIIMS
... . I ",<I ,~, . ' ~ ., h.. . . " /), ""', , I ~ >M 1 ~ ~...,,~~ H.

(; (j 0 rI . ....~, v,,, 111",..(;"" >.,A ","" Er~I '" <", ,10 I.. II. ,
.dd ~ r.. f ....~ . .. , . " I(;.~,d , IO ' j.dd 10' P g H

POWER SUPPLY
TRIPLE OUTPUT

25 Volts @ .1SA
5 Vo lts @ .8A
15 Vol ts @ 1.25A
Isolated independent

outputs
Positive or negative

operat ion
Constant Voltage Regu

lation
25 Vo lt line adjustabte

with 10 turn pot from
23.5 V to 28 Vo lts. 120
Volt - 60 Hz input Fused 
H=3¥'" W=5'h" 0 =4"

$1495

Fixed Induclors
.39 uh · 611 00 12,5 uh · 8 11 00

500 un . Hash Filter

@2 Amps · 4 / 1 00

--Molded Choke
13uh . 8 11 00 5Omh _61100

12mh · 8 11 00
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$5295

plus $3.00 shipping

AMECO ALL·BAND PREAMP!
Our Most Popular Preamplifier
MODEL PlF·2

MODEL PLF·2... Irnprovee weak signals as much
as image and spurious rejection 01 most receivers.
Direct switching to rec . 01" preamp. Inc ludes pwr. =:
supp. 117 VAC wired & tested S52.e5 C

~~.~~~. ~.~~.." :...~~. ~~~.~ ~~ ~~~~~i~ ~57~5 ;I
MODEL PT·2... For transceiver use. Conlinuousty
tunable from 6 to 160 meters. Features dualijate
FET t rans istor amplifier for improved receiver een
si t lvlty and low noi se fi gure. Require s no
transceiver moctilicallons and can t:...octe up to
250W transceiver output, 117 VAC 60 Hz. . .. S79.95
MODEL PT·2E...240 VAC 50-60 Hz 0p8rationS84.95

;r.,~.~,,:"~""~f."t.~I.·:::"};~~~~;..rs:'.):."".l~t'1~J::Yi :1,";,~"i·fH{l;;-"'!':t':.&Jf.'/tt1P:
.~ ,<

'!l ICOM W E'VE SOLO FM GEAR FOR 14 YEARS t
~ & IN OUR OPINION ICOM IS... ".~" , ~
~ ... "SIMPLY THE BEST" ~;\

~ I ~
~ IC2A. IC2AT ~ IC3AT (220 MHz) i
~ OUR MOST ~ IC4AT (440 MHz) ,.;
,"", POPULAR HAND .:.;
'i§ HElD & THE BEST ~
~ VALUE AVAILABLE IC25A !;
t .COMPACT t!;
~~ • QUA LITY CONSTRUCTION A L1TILE PACKAGE WITH A ~i..... VERSATILE •
~ • AFFORDABLE LOT OF BIG FEATURES... Z
-_' • WI DE RANGE OF ACCE5- • 25W OUTPUT • MEMORIES 'i'f SORIES AVAILABLE • ENCODING MIC • SCANNING ~~

g CALL FOR PRICE & AVAI LA BILITY ~
,'l 'l
t=P!1.~):;~{?l~~;;?a-_l{<n\:."',i},~n;'S'!"'2~M;:~~~,;:'-;'fft'...~":'~f;,:~~,;l;:.,!;rl~j-l:t-t~

PIu.S2.oo
.hIppl"O and

....nclU"o

CALL OR WRITE. MASTER CARD, VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR, ACCEPTED. INTERNATIONAL ORDERS WElCOME, PLEASE REOUEST PRO FORMA
IN VOICE.

MON . THRU WED. 9:30-6:00. THURS-FRI. 9:30-8:00. SAT. 9:30-3:00

TRANSCOM

• ONLY 1.1 " X 55' X .2"

• PRESET OUTPUT l EVEL FOR IC2A

• LOW TONE DISTORTIO N LESS THAN 1%
THO

• TONE STABILITY ± .2% Hz FROM -20C
TO +7OC

• 1 YEAR LIMITED FACTORY WAR RANTY

• 5VOC POWERED

TO ORDER:

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

PROGRAMMABLE SUB AUDIBLE TONE
ENCODER FOR ICOM HANDHELDS.

$2995

•

i
•

i
\i
::
I/O
C
Z
Z

=Z
C

•

8
I
•;
~
oJ

Ii!
C

; SPECIAlIm·CUSHCAAFT·DAAKE ·IfAM KEY. HUmEA· HY·GAIN·ICOM· KANTAONIG~

~ SONY r:::i:;;;;::;:1:~~;;::~~:~'c~ I
i ICF2001 ;~d ~_!I I\~ .
I .~~~ (, !..

~ • 0ftI !hi IInP al torN.." ...... "",.__ CIoOOlrS ;~
DIG ITAL ~.~ bind . MuIIt-!QouIrq ~N •

O DIRECT ACCESS' ~ • _ elhoIrq-nolraQS .loiOon9Cl111s ,.slllD$ ... ,

V
~ AS LOW AS • Filly nsemtllelllllOl pre' luned - no l!lN$U' ong , no CY!bIIg ;)'".: ia

• SHORT WAVE RECEIVER it: · "'1 ...lI\ef~ - , KW A.... 2~ ~w CW Of PEPsse ;,J!f 0
::II: t~ $9450 .Pnmn pertorrnilncl - more tNn 10,000 IIolve betfI ~__ed :;:;.; 21
O • 150KHz ·30 MHz t FM BROADCAST ~J • Perm~ use or ,!.. Iull tlIPibiht~s o1lod.llYs ~-b.iod . em ~ ft:ltJ.? • One leellhne !of opIfilllOn on all b.lllds lfj ••

~ :~~~A~E~~~:~r~~ii~;~';: :II:~E&OMEM ORY ~ Add ~5.00 ~:~g~: ~:~ ~~~ ~:~~ : ~::: : : : :::: ~ z
... WARRANTY ~ lor S~'PPlng 7S.10HDfA 75140120115/10 Mtr (66). . 126.95 ~~ •
Cv . AM ICWISSB ;t..-~ (Co n t I U.S.A·l 8O.10HD/A 80140120I15110 Mtr (69). . 132.00 ~. ' ..

• SURPRISINGLY AFFORDABLE ~ f1 :D
ZC. CAll AND ORDER YOURS TODAY ~~~£~tr~j;~"~;'~'$E'~~~~~~'t~~~z.;if~~~H;~

C :It

~ §
a ft• '

:;
•

§
I
•

I
III
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J~
1355 SHOREWAY ROAD. BELMONT. CA e.4Oll2
PHONE ORDE RS WELCOME - 415 592-8097

.~. U GIO'" .. GIO... It GIO'" :a 01>...
$1 .95"'SST. • •• ,, ~. »Oft... 100ft...., Oft ... ,, 00-

~-
.. Oft ... ., oo"~ I0Il Oft'" la Oft..... Oft ...

$ 1.95...U f . • •• .. c.,,~ '" Oft"' ", 01>'" .. ""m.. on'" ~-". on", ... 0. '" 010 OIl",,,,, 0 .", ..
$1.95"'UT. 3 •• ' .l" ,.." '-''' l .I " l, ' " ~-... ,. •• ... u •
$1 .95"'UT.' •• ,. - .. .. .. ~-.. ". .. •• ...

"'SST.5 •• .. •• •• - - ~-
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'.. ~. ' OO' ••• ~.
$ 1.95"'SST. • •• •• .- •• • • m' ~_.

,. ,.. ,. u . •• $ 1.95ASST. 7 •• ,. •• •• •• - ~-
ASST. I R Intludn Rilling, Assts. 1·7 (350 pcs. ) $ 10.95 ea.
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PROPAGATION
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By Popular Demand ...
Yaesu's All-New VHF/UHF Transceivers!

Yaesu is proud to in troduce a new generation of computerized VHFand UHFequipment. With the features you
nev« asked for and the quality you demand, these revolutionary transceivers are your passport to the newest
trontiers in Amateur Radio!

FT·708R

70 CM FM HAND-HELD!

• LCD Display wiUl LitIlIi• • Backll' cell
• S1I,ctabl, 25 kltrl50 kHz SQ""illl Steps
• 440450 MHz wiUI 18 IiII,DOrin
• MemorylllRd sc.n allllll UIllIt" BaRd SQ"
• Resume sc..
• 11 ButtOIl To'" Encode,

Yaesu leads the way with its pioneering micro
processor controlled 440 MHz hand-held. Priced
competitively against much simpler units. the
fT-7OSR systemincludesafull line of accessories.
including CTCSS, NiCd chargers. and remote
speaker/microphone options .

FT·290R 2M MULTIMODE PORTABLE!
• Battery Powered (lied t-Cells o,tiaaall
• LCD Display wittl l ight Ullht
• USBILSB/CW/FII with 2.5. Rf Output

An entirely new concept in VHF operating! lCO
display with full microprocessor control , 10
memories, two VFO'sand multimedetlexibtlity,all
from a battery powered package. Telescoping
antenna built in. Optional Fl -2010 PAand FP-80A
AC Supply.

FT~90R

8M MULTIMODE PORTABLE!

• U$8/CW/AIIIFM Battery Portable
• LCD Freq..."cy Display willi light Ught
• 18 M.morin IritII Will" BactllP cell

Catch those exciting OX openings with the new
FT-690R6 meter portable. Repeatershift (1MHZ),
two scanning steps per mode, and dual VFO's for
top flexibility.

....... --~
'.

--_.
•

COMPLETE OSCAR STATION!

• n-48OR· 143.5 to 148.5 MHz SS8/eW/FM
• n .78OR· 430-440 MHz &SB/CW/FM
• $C·l Station Consel, . 'Digita l Clock

A complete microprocessor-based communication
system with convenient switchinQof scanning and
microphone controls. AC power supply. and 16
button tone pad.

-,•

Sporting unmatched engineering and manufacturing know-how, Yaesu 's technical stall is
commntee to push ing the state of the art. Yaeau products are backed by a nationwide dealer
network and two factory service centers for your long-term service needs. So when it'. time
to upgrade your station equipment, jo in the thousands of hams that are ti red of compromise
- join them by investing in Yaesu I

FT·208R

2 METER FM HAND-HELD!
• LCD Display wiUl Will" Bact.., &ell
• S11.ctabl. 5 tJtzI1D kHz SQnniltl
• 10 II. ..... wiUl bta!Rlsule SQ.
• 1& Butto. Ton. Encocl"
vaesu's latest thoroughbred lor 2 FM is the
FT-208R Hand-Held . Four digit LCO display , 10
memories, limited band scan , and priority channel
make thisthe most versatile hand-held ever made
available to the amateur fraternity .

Some • , SO"e$ DldUfecl ... iIflI extra-eoSI
opIJOl\S. See your YiISU deaIIr

Pnoe ArIel SpeoIIc;illOOS Sl.qId To
C/'IarIQI WI\IlOul Nobce Or~ 881

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount , CA 90723 • (213) 633·4007
Eastern Service Ctr., 9812 Princeton-G lendale Rd., Cincinnati, OH 45246 • (513) 874·3100



Accessories:

• KPS-7 Fixed station power supply.
• TK-I AC adapter for memory hack-up.

• Extended frequency ranee
Covers 143.9 to 148 .9999 MHz. which
Includes certain MARS a nd CAP
frequencies .

• Transmit offset switch
• High performance noise blanker

Suppresses pulse-type noise- on SSB and CWo
• RF gain control

For all modes of operation.
• RlT (Receiver Incremental Tuntngl circuit

Useful during SSB/CW operations .
• AmpUfied AGe

Enhances SSB and cv.' operation . The
AGC time constant Is automallcally
optimized for each mode of operation.

• HllLOW power switch
Selects 25 or 5 watts RF output on FM or CWo

• Accessory terminal
A four pin accessory te rminal Is provided
for use with a linear ampUOer o r other
accessory.

• Quick release mounting bracket (Suppliedl
More InfonnatJon on the TR·9130 is
available from a ll a u thortzed dealers of
Trio-Kenwood Communlcalions
1111 west Walnu t Street, Compton.
California 90220.

EfJ~~~~oo

Subj,>c'l 10 FCC Appwl'l:tl,
Spe,'I!kallo"s a"d prices are sub/ecl to rhcmfW wilhow 11011n>or obligation ,

• Automatic band scan
Scans wnnm whole I MHz segments
fie .. 144.0-144 .999 MHzl. for Improved
scanning efficiency.

• Dual digital VFO's
Incorporat e-s two butlt-in dlgllal VFO's,
selected th rouzh use of the AlB switch.
an d Individually tuned.

• Transmit frequency tuning for
OSCAR operations
On SSB or CW, the tun ing knob o r
UP/DOWN buttons on the microphone
may be used to adjust the transmit
freque ncy durtng trans missio n.

• Ie-key autopatch UP/DOWN
microphone version
The TR-91 30 Is available wnh the MC-46
16-key autopatch UP/DOWN microphone.
or wnh the basic UP/DO\\ 'N microphone.
Manual UP/DOWN sca n of enure band
possible usln~ euher microphone .

• Squelch circuit on all modes (FMJSSB/CW)
The squelch circuit Is enecuve on SSB.
CWoand FM.

• Repeater reverse switch
For che{:kln~ signals on the repeate r
Input. on FM.

• Tone switch
For activating a tone device. (no t
KENWOOD supphedl.

• CW semi break-In circuit with etdeeeee
Built-in. for convenience in CW operations .

• Digital display with green LED's

• High performance receive-transmit design
The use of a tow-norse dual-gate MOSFET
plus two mononnuc crystal Ilhera In the
receiver front -end results In excenem two
signal c tia ractertsucs. care In transmitter
design assures clean Signals In all modes.

• Compact size and nght weight
170 16-ll/16J W x 68 (2-11/16) 11 x 24 1
(9-l/2) D mm Itnchl. 2,4 kg (5.3 lbs .l weight.

The TR-9130 ia • powerful. y et compact,
2 5 ..aU FM/USB/LSB/ CW transceiver
providing Increased verntllity of opera
tion on the two meter band. It features
aiJ: memories. memory scan, memory
back-up ca pa blUty, automatic band scan.
aU-mode s que lch . CW semI break-In, and
incorporates mlcroproce..or technology.
It I• • vallable with . 16-key autopateb
UP/DOWN microphone (MC-46J. or a buic
UP/DOWN microphone.
TR-9130 FEATURES:

• 25 Watt. RF o utpu t
A ll modes. IF'lWSSBICW) , u ti l ize a new
high power linear module. fo r mort'
reuable f).t o pera uon a nd Increased DX
on SSB or CWo

• FM/USB/LSB/ CW aU mode operaUon
For added conven rcnce In all modes of
operation, the mode switch. in cornbtna
uon wnti th e digital step IDS} switch.
determines the stze (IDa If7-, 1 kHz. 5 kllz,
10 k llz} of the tUllln,!:! step. and the
number of dlg lL-; dteplayt-d.

• S!:I: memories
On FM, memories 1 through 5 for simple-x
or ± 600 kHz offset, with the OFFSET
switch. Memory 6 for non -standard olTS('1.
All six memories may be operated
s implex. a ny mode.

• Memory scan
Sca ns memcrtes In which data is stored .
Stops on busy chan nels .

• Internal blittery memory back-up
With 9 volt Ni-Cd battery Ins talled. fno t.
KENWOOD supplied), memories \\111 be
retatned a pproxuna tely 24 hours. adequate
for the typical move from base to mobile.
A termtna l is provtdr-d on the re-ar panel
fo r con necting an exrernat bar-k- up supply.

All mode (FM/SSB/CW) 25 watts, plus ... !!!
TR-9130
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