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Features:
• T w o rugged Ei mac 3-500Z

grounded grid tr iodes
• Pi-L plate c ircui t w ith si lver plated

tank coil
• Resonant cathode pi input ci rc uit
• Maximum legal input on all modes
• Price: S1195.00

•
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A ne
edition of the w

most famous linear ampli
T:e 2K Classic represents the culminaUon of fifteen years experience in developing,
manufacturing and Improving the 2K series. It remains as always a "workhorse",
engineered and built to loaf along at full legal power for days or weeks without rest. A
look Inside shows whyl No expense has been spared to make the 2K a truly "Classic"
Amateur amplifier. Heavy duty, top quality components along with its rugged
construction assures you of trouble free operation. The 2K Oassic offers engineering
and features seco nd to none . It wUl put your signal on the air with greater strength and
darity than you ever dreamed possible. The 2K Classic operates on all amateur bands,
80 through 15 meters (export. models indude 10 meters).

.J/p IKD 5 ...Anotn.r fine m.mber of tn. famous Henry Rad io f.mlly of . uperlor
!::!//It> ... ampllllar$. And wa'r••tUl convlncad thai It'. tna world'. fln••t IInaar In

II. er• ••. Tha 1KO·5 wa. de. lgnad lor Ihe amat .ur wno wanl. Iha quamy and da pendability of the
2K D·5 and 2K·4, who may pr.f.nh••mall.r . Iz., IIgnl.r welg nland low.r prlc••nd who wlll ••lIIa
for a Ilttl. I.... pow. r. But m. ka no ml. t. k., tna 1KD-5 I. no . Ioucn. It. 1200 wall PEP Inpul (700
w.tt PEP nomln.1 output) along wltn It••uperb operating charac tarl.llc. wll l.UII punch oul cla.n
pow.rful .lgn.I•••.•lgn.l. you'll be proud of. Compa re It••paclflcatlon" It. f••ture••nd It. line
componenl. and _ 're .ur. you will .gree lhal tIM 1KD·5 I. a . uperb val.... a t only $695.

.)/// 2KD 5 Wa hava bafl1.ugga.llng that you kKMt In~de . ny .mpllliar before you
V /lt> ... buy Il W. nope that you will. It you Mllft tna llef" on a 2KD-5 you will ...

onlY tIM nlgna. t qu. llty. ha. vy duty compofMnt. and car.ful worllman.hlp•..• nrlbut•• Ih.t
proml.. along IIfa 01contlnou. operalion In . ny moda.t fullleg.1 power. TIM 2KD· 5 1.a 2000 watt
PEP Input (1200 w. 1I PEP nomln.1 outpuf) RF IInaar a mpllflar, covarlng the 80,40, 20. and 15 malar
am.l.ur b.nd• . It operata. wllh two Elmac 3-S00Z gl... envelope Irlode••nd a PI·L pl.ta cIrcuit
wlln a rotary .lIy. r pl.ted t.nk coli , Price $945.

And don't forg .1 tha ra.t of tha H.nry f.mlly of am.faur ampllll.,....ln. T.mpo 2002 high powar
VHF ampllfl.r and Iha broad lin. of top quamy . olld .tala ampllfl.,. . Hanry Radio . t.a olt.rllha
3K·A . nd 4K·Ullra IUperb high powar H.F. • mpllfla,. .nd . bro.d line 01 commarclal FCC type
.«.pted . mpllfl.,. lor two way FM communlc.Uonl coy.rlng tha r.nga 10 500 MHz.

********************************
* .>7i u lolu ln ;ul.l *
* d ** A brand new "super" lInear...the 3K ClassicI Designed for the most critical *

Amateur Radio operalor...the individual who wants and appreciates owning* the finest. Available in spring 1981. fC C ,pprfm1pend,ng *
********************************

- .....

HOOf/Radio
f' .-e.t ....b,Kl to tl',~ ... ',-.. ""'..,.

1
2131820-1234
714 772-9200
816 679-3127

e will occupy
as 0' Dec . 1. 19a~'J~mg WIth a new

please note'd headQuartersdbphone number.
our new:no;eles address an 2050 S. Bundy Dr. . l os Angeles. CA 90025

lOS 931 N. Euclid. Anaheim. CA 92801
Butler. Missouri 64730
TOU FREE ORDER l UMBER: 18001 C21.fi831
For all I l&les tocep, C&.,IOfl\l&
C&hl rel,clents please call collect on our regula. num",1
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FREE SHIPMENT (UPS Brown)

Calol. r..-nts please add ........ lao

FREE SHIPMENT (UPS Brown)

YAESURACK
RACK MOUNT
YOUR H·707
STATION
Rack neatly contains:
Fe-707, FP-707, FT-707,
FV-707DM and MR-7

Ask for details, prices.

FREE SHIPMENT (UPS Brown)

TR·2400

New commercial-grade transceiver
p rovides full 9-band coverage.

Ask for details , prices.

FREE SHIPMENT (UPS Brown)

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

TR·2400 plugs directly into co mpact as
sembly, Lmear amp fe atures V· Mos pwr

neesrstor. gives 25W
AF across band w 1,5
warts drive Bu,l t ·in
amp spkr boosts eenc
more than 2W Also cur
renlltm,ted charger
lor TR·2400, 12VDC @4A.
Soc ket for ext PTT mic,

SPECIAL PRICES ON ALL

ALPHA I ETO AMPLIFIERS

COLLINS
KWM·380

R.L. DRAKE COMBO
TR·7IDR·7 all·band
transceiver.

MIRAGE B·1016 2M
AMPLIFIER
160W OUTPUT
SSB. FM. CW_

REG.279_95 $249.95
Freq range. l 44.l 48MHz . RF out. l 60W nom.
( l OW In). • AF power m: 5-15W . DC operatmg
pwT: 136VDC @20·25A .lntermittentduly
cycle . Buill·m receiver pre -amp. Auto -
mane Internal or externa l re lay key ing.

FREE SHIPMENT (UPS Brown)

BEAT THE PRICE INCREASE
while they last

Ask lor details, prices.

FREE SHIPMENT (UPS Brown)

-

Slflnsl/one CX·11A

FREE SHIPMENT (our cho ice ccwJ~~""A.l ) on SignaVOne and Alpha items.

• DualVFOs Transmit
and receve on enner.

• l 50W out. Solid state
no- tune hnai.

• All amateur bands.
l 8· 30MHz plus new

Ask for details, prices. future bands.

Unequalled setecuvuv 3 ca scaded xti M ers . 6 dig't
LED Ireq readout . Burtt-in power supply . Full break
in CW [vacuum relays) . 1 6 ' ~ ' ·W 7 'i-J ' H. 14'0 401bs .

R-7 full coverage
receiver.

Ask lor details . prices.

FREE SHIPMENT (UPS Brown)

KENWOOD
CALL FOR YOUR SPECIAL
PRICES ON ALL OF THESE
OUTSTANDING ITEMS
(and other well known Kenwood
ham products)

TS·520·SE

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

CALIF CUS TO MERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown j
CONTINENTAL

U.S A

BURLINGAME, CA 94010
999 How ard Ave.• (415) 342-5757
5 moleS SOUln on 101 'rom S F. A1rpolt

FREE PHONE

800
854·6046

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

Hwy 163 & Clairemonl Mesa Blvd

VAN NUYS, CA 914{)1
6265 seccweoe Blvd.• (213l 986- 2212 ·

San Ooego Fwy " r VlClory Blvd

ANAHEIM. CA 92801
2620 W La Palma ,

(714) 761-3033 (213) 860-2040
1 m,le eaSl Knotts Barl Y f arm .

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

BEST PRICES, DELIVERIES
FIVE STORE BUYING POWERI

OAKLAND, CA 94609
2811 Teleqraph Ave., (415) 451 -5757

Hwy 24 Downtown. Lett 2 71h oil-ramp

...E.... " ll '''' ''CE· ALP HA· ... MEe a · AMP"ENO L· A RAc · ASTRON
• AvANT, . BH ICHER . BERK·TEl< ' B,AO · B&W'CAlLIlOO K.COE
•COL., " S · CUFlT, s -C USHC RM T• QA'WA' OATONG · Of .. T110..
• DIl",ME· DX E..("; ,..HIl ,..o -e, c . «csne» . HV_G"" ", ~o...

• J W "" U EIl · ME"WOOD' MI-... ·l IlSf .. · W .....I1· "'f Tl' ...FJ
• ... lCflO.lOG · ... ,.. ,. PIlOOUCTS • "" IlA,(";E · IolOSLEV • "VE
• "",,-00.0...11· A08OT· AQH.. . SHUIlE · S W TE MPO • ru n
· H l IlE.· H ..· Tf C· TIllS T-.Q ••A[ SU _'
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Palomar
Engineers

To order, add $3 shippinglhandling.
Cii Ulomia residents add sa les ta ll. .

1 Kw CWo3 Kw PEP input. For opoee.
inverted vees. bee-e. quads. Depend
able. Tekes temporary oveooecs In
stride , Specify 1 :1 or 4 1 rat io

Model 1K $32.50

2 Kw CW, 6 Kw PEP input Far more
rugged than any othef balun made tor
enatew use. Specify 1:1 or 4 :1 ratio .

Model 2K $52.50

Antenna Baluns

Only Palomar Baluns Have All These
Fealurel:

• AF toro idal co re l or h ighest
effiCiency .

• Tellon Insulated w..e
• steoess steel hardware . Won'I rust.
• Epo>ey filled case Waterproof
• Wldeband 1 ,7 to 30 MHz_
• While case to renect the SUll_
• Lightning protection buill in .

Free brochure senl 00 request

How many light weight baluns have you
burned out already? Install the balun that
will stay up there WOI'king year after year

152D·G Indu strial Awe .. Escondido. CA 92025
Phone ' 17141747-3343

2 Kw CWo6 Kw PEP input Our heavy
duty balun with mounbng bracket for 2"
mast or boom. Specify 1:1 or 4 :1 ratio ,

Beam Balun $57.50

BUTTERNUT
ELECTRONICS

CO. ....391

P.O. Box '1411
San Marcos. Texas 78666

Butternut's 2MCV co llinea r gain
antenna with its patented Trombone
phasing sect ion offers performance
unmatched by other 2 meter antennas
in its price class and holds its own
against t.'l llcr and much more expensive
ga in antennas.

ECO NOMY. RELIABILITY AND
LONG-HA UL PERFORMANCE
MAKE THE 2MCV TROMBONE THE
IDEAL C HOICE FOR YOU R NEXT
BASE O R REPEATER ANTENNA.

ElECTRJCAl AND MECHA NICAL
SPECIFICATIONS

Heighl: 117.5 in./298.5 em.
Weighl: 2 Ibs./91<g,
Shipping W..ight: 3 Ibs./1.4 kg,
F....d : 50-239 accepts s tdnd,ud r L.-2S9
Effe-ctive rad iati ng length: 'h ......·h.oll w~,~ (nomln.U)

C ain : b d B

Feedpoint imped.o.nce: 50·53 ohms
VSWR at re!>Onance : I 1:1
PO\<o'er Rating; Lo.-g.d Lim,t

BUTTERNUT'S
TWO-METER
TROMBONE~ ...

A cut ubovc its compctition!

Write for free literature and complete
BEC catalogue, o r ask your dealer

To subscribe,
renew or change

an address:

Subscription Rates

Clrculallon Offices:

Write to 73 l,I.une. So..obK,iphon
Department. PO Bo. 931. Farming
Dale NY 11131, FOf 'enewala and
ch¥Iges 01 MIdress. if>cIuOe tM a4
dr_ ..... trom your ma.t recent
issue 01 73. FOIl golt SUb$l:fiptlonl., in
clude YOUf ........ ....:l addfeu .. _I
.. those 01 gilt ffIC<pient!l. Po.tmuler.
Send form 13519 to 73 """ gu ",., SiJb
scriptiOn Sfmriees, P,O. 80. 931, Farm.
Ingdale, NY 11131

Subscripllon
problem or
question:

Elm Siroel
Felerborougll NH 03458

Phone ' eoo..924-1138

Editorial Offices:

Wril.. to 73 "".z",... So.obIcr,ptlOf'l
OepaItment, PO 80. 931,F_~"
NY 11131. PINM include AfI _-
73 ""a~zm. ~SSN lXJ96.9011l1 is put>
liSMod monll'lly by 13. Inc:., 80 Pine
St'eel, Pe1erbofough NH OOot511 , SfIC.
oM <:I..s POttage paid .II l'eIe<bof.
ough NH 03<158 and at additional mall·
1"Il oUie",. Copyright (e) 19111 by 13,
Inc, All fights ,,,s,,r-ed. No part of thl,
pUblicaHon may bII ,epfinilld Of o th",·
w ise reproduced wllhout wf lt111fl ~.
mi!j.!lion hom tr.. publisher. Microfilm
Edition-Uni.efs,ty MiefOhlm, Ann
Arbor MI "lllOB

Conlrll)ut~ In the 'OflIl 01 manu
scripts .... 1'1'0 dr ....lngs ard'or phot<>
graphs ar, wiloom.t and wlIl tit eon
sldered lor pontble publlc.lliOn. we
~n __ no rwponsiblII1y lor Ion
Of cs.meg.e to any "...I.n.l. F'tNM
enclose • stamped, seU·add....Hd
emeIope with eKl'l $Utmisslon, ","y_
men! lor the .... 01 any unllQlletll(l
material will tie m-.de upon accep.
lance. AI' COl'lI.ibullons should btl dl·
rected to the 73 editorial ollie••.
"How 10 Writ. lor 73" guidali"". a..,
available upOn 'OI'Ques\.

Manuscripts

Canada -$21.00I1 YUt only. u .s.
funds. Foreign ,...,.!llce maU-W,0llI1
year only. U.S. lundl_ FOfaign ai,
1T\il1l-$62.00il ye.r only. U.S. 'unda

Pi". Street
"-lerborough NH 034~

~ lI(l3.924-3873, 924-387.

Adverilslng Offices:

INFO

Elm Street
Pl,tt\lrbot'ough NH 03458

Phone: 603-924-7296

In the United Sta,. and pPe'MIIc)nt:
Ooe V_ (12 _ I $3.00
T*O '1'.... 12. iI es~ S38.lXJ
Three V.,. P8 __I15300

Elsewhere:
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

The key to how to do all this
lies in that word, propinquity. It
is up to you to see that teen
agers are exposed repeatedly to
amateur radio. Their natural tm
munity will finally be beaten
down and we'll have 'em ...
trapped tor a lifetime, tor the
most part. Insidious hobby we
have , when you think about it.

all. A basic fact is that before
you are going 10 have many
more hams, you are going to
have to see that you get a lot of
teenagers near to it.

One lousy exposure In a mall
on a Sunday is not potent
enough In the propinquity de
partment. If you or your club are
going to sell amateur radio In
this day, you are going to have
to bring teenagers into contact
with it as much as you can. Re
member, you're up against a lot
of other Interests such as Boy
Scouts, roller skating, after
school games like baseball , ..
things like tnat. It is most fortu
nate for us that the amateur
radio susceptibility hormone
does not hit after puberty, other
wise we'd have no nobby. Luckt
ly for us, this period of
impressionability hits hardest at
around 13 and 14, before girls
start to really look good.

Another nasty competitor for
teenage affections is the micro
computer, so you have your
work cut out for you. Remember
that more and more high
schools are getting computers
right into class . . . and darned
lew (if any) are getting ham rigs
into class. You are up against a
mighty foe in the computer, so
you'd better reckon with it and
get your acltogether. It appears
that the same faulty brain err
cuitry which lends a teen to
become a ham also can flip him
into computers.

We can win this battle only if
we are aware of the enemy and
play every trick we can to
ensnare our share of teenag
ers ... or even more than our
share. It is time to be greedy and
pull our hobby out of the slump
it is in.

A FREE BOOK FOR YOUR QSL?

That' s right. Send us your aSL and we'll enter you in 73's
QSL of the Month Contest. If yours is selected, it will appear in
73 and you'll be given your choice of a book from our Radio
aooksnoo. We're looking for clever, colorful, beautiful, neat,
interesting, etc., ost.s. Please address your entry to 73
Magazine, Pine Street, Peterborough NH 03458, Attention:
QSL of the Month.

having to adjust to th is cretin as
a daughter.In-law. It all has to do
with the not-very-weu.uncer
stood concept of love.

You've heard about love being
blind. Well, you'll believe it when
it hits you through one of your
children. Of course, how it hits
you has a lot to do with how
much you control your teenager
. .. and control In this sense has
to do not so much with trying to
stop him or her from dating
nerds as preventing the propln
quity which gets all of this start
ed. Propinquity is being togeth·
er ... nearness ... such as a ba
ing in the same class in school
or belonging to the same club.
Much as a baby duck will pick
whatever it first sees moving as
its mother, teenagers, when
struck with the right hormones,
fall madly in love with almost
the first thing they see of tne co
posite sex.

So, if you have your teenagers
in a school full of losers, you
might as well start adjusting
yourself to accept that whatever
they have in class with them is
going to get dragged into your
life.

I bring this up not to get you to
move to Peterborough or to rush
your pre-teens to a beller class
private school, but to make a
point about amateur radio. In
the love affair a lot of us have
with hamming, propinquity is

PROPINQUITY

If you let your daughter go out
with creeps ... she will marry a
creep. And if you have a son and
let him date a punk rock weirdo
girl, you stand a good chance at

Looking at the 1981 January
issues of the four remaining
ham magazines, we lind that the
ad count is almost exactly the
same as 1980 January ... which
is odd, if the recession in ham
sales is true. 73 had 87 pages of
ads, OST 101 pages, HRJHRH 53
pages, and CO 46. CO Is up two
pages this year, OST the same,
and 73 down four pages (we
have cancelled several pages of
ads for slow payments and poor
customer service).

Where are things as far as ar
ticles are concerned this year?
That's what you are buying for
the most part .. .not club news
and ads. 73 had 25 articles
against nine each for OST and
HR, wnhator CO. In pages of ar
ticles, 73 ran 73 pages, OST 28,
HR 44 and CO 18. That does not
include monthly columns. Inter
esting that 73 should run more
pages of articles ... and more
articles ... than HR and OST
combined. It might even make
someone think ... th ough I
doubt It.

NEWSLETTER CONTEST

To encourage publication of club and group newsletters
which, in turn, help spread ham radio Interest around the
world, 73 is initiating a newsletter competition. So, make sure
that 73 is on your mailing list.

Our judges will evaluate each one and piCk a monthly wtn
ner to be announced in 73. Each winner will receive our Novice
Class Study Guide and theory tapes or their choice 01 three
books from the Radio Bookshop. Please address newsletters
to 73 Magazine, Pine Street, Peterborough NH 03458, Atten
tion: Newsletter Contest.

MAGAZINE PERSPECTIVE

With much of the ham indus
try hurting badly for sales, the
need for new hams and perhaps
for some new interests in arne
teur radio is apparent . Dealers
have been dropping like the fall
leaves and manufacturers have
been retrenching ... or going to
the SBA lor additional loans to
t ide them over. Over tr ite what is
problematical.

In these days of conlusion,
how are the ham magazines do
ing? We publishers sit around
counting the pages of ads, the
pages of articles, the number of
articles, and all that sort of
thing. That's part of the publISh
ing biz. You may be interested in
the counts.

First, looking at 1980, we lind
that 73 had 290 feature articles
10 Qsrs 132. Over twice as
many. 73 had 871 pages of ern
ctes to osrs 416, again over
twice as many. Presumably it is
the articles which are of major
long-term Importance to you
rather than club activities and
contests. In advertising, 73 aver
aged 94.8 pages per issue and
OST94.9. HR came in third with
38.7 pages, then CO with 35.4
pages, and H RH with 22.0
pages, which may help you un
derstand its demise.
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~~~£~<Jin (W) x 10.8 in {Dj will fit into most
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient.
• Unique tuning speed selection for quick and precise QSY.

choice of I KHz. 100 Hz or 10 Hz tuning.
• Electronic dial lock, deactivates tuning knob for lock on,

stay on frequency operation .
• One memory per band. for storage of your favorite

frequency on each band.
• Dual VFO system built in standard at no extra cost.

Full Featured.
• 200W PEP input-powerful punch on SSB/CW (40 W out

on AM)
• Receiver preamp built-in. VOX built-in
• Noise blanker (selectable time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage lo-8OM including the new

WARe bands
• Speech processor-built-in. standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SW R conditions
• Digital readout • Receives WWV • Selectable AGC
• Up/down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

II COMI
2112 116th Awnue N.E., 1IdInttr. WA 98004

3331 'rowerwcod Dr., Suite 30'7, 0aIbs TX 75234





R e pe a t er re ve r s e s w itch
I[andy fo r {'heckin~ signals on the input
of a repealer or for determtntnu If
a n-pcuter Is "upside down."

• Separate digital r eadouts
To display frequency (bolh rr-cetv e- a nd
trunsmttl and memory channe-l.

• LED ba r met e r
Fo r monito ring n-r-etved signal le-vel and
RF output .

• LED indicators
To show: + 60 0 k llz...trnple-x , or -600 kHz
rransnuuer o ffset : BUSY chart nr-l: O~ A m .

• TONE switch
To actuate subaudtble tone m odule In o t
Kenwood-suppln-d l.

• Compact size
I k p lh is reduced "lIbst'II1I;:l lI~o .

• Mobile mounting bracket
With q utck-re-Iease revers.

~Ion° tnformanon on the TR-7R50 b
'I\'a llah le fr om all authorized dealer-, (I f
Trio-Kenwood Communication.... IIw.,
1111 West Walnut Street. Compton.
C<llifomla 90220.

Matching a c cessory rcr Ilxed -etatton
operation:
o KPS-12 fix ed- ..taucn 1)(IWtOr ...upplv fo r

TR-7850
Other a ccessories not s h o w n :
• Kps·7 flxtod-stalion power "IlPJlI ~' for

TR -7ROO
• SP---l-O com pact mobile s peaker

o Priority alert
MO m e m o ry is priority ohannt-L " B('I ' p~

alerts operator w hen si~rlal appears Oil
priority channe-L Ope rat 1011 call he
swtte-hcd tmmedtau-ly to priority channel
with the push of a sw itch.

o Built-in autopatch touch -pad (DTMF)
encoder
Front-paneltouch putl ~(O Il ITa tt·s a ll 12
tr-h-pb o rtr-cornpnttbh- dual tones h i
transmtt mode. p lu s fo u r a d d ilh lll, l] IlT MF
sl,anaJitll'( tones Iwtth sl m u ll,lIwous pu sh
on~EV s wncfu.

• Front-panel keyboard
Fo r Ir t-que-nrv se-k-c-uon. Ir' IIISlll ll olTs(OI
selecncn. rm-murv progr'lnllli in/.!. sea n
control. a n d selectton 0 1il Ulo p'lll·b
encoder tones.

• Autoscan
Entire band (5·kllz o r IO-kllz sl(Opsl and
memorte-s. Automaucallv Itl('k s 011 husv
chaunct : scan f('""'UIllI"'" ilUtolll'ltil"i1l1v alu-r
several se-conds. unles... ('LEAH or nil e
M"T button is pnos!'>l.·d to eillU't'i !'>I. ·.HI .

o Up/down manual s can
Entin' band IS-kHz or 10-kHz ..teps) and
mernortes. with UP/DO\\'~ mtrrophom
(s ta nda rdl.

Kenwood's remarkable TR-78S0 a -meter
FM mo bile t ransceiver provides a ll the
features you could desire. including
a powerful 40 watts RF output. Fre
quency selection is easier than ever, and
the rig incorporates new memory devel
opments for re pe a t e r shift. priority. and
scan, and Includes II buUt-in autopatch
touch-pad (DT MF) encoder. A 25-watt
output version. the TR-7800, is also
available.

TR-7850 FEATURES:

40 W, 15 memories/offset recall, scan, priority, DTMF
touch-pad

TR-7B5D

• Powerful 40 watts power output
Se-let-tnble h igh O( luw power opcrauon.
lli~h eo-watt output provtde-s fdiahle
signal for wid!' are-a ('fl\"tTHl!e .

• 15 multifunction m emory c hannels,
eas ily selec t able with . rotary con t rol
MHI.1I3 ... nll'mnni'l' frequen cy and nlT~' 1

1±600 kill: or -dmple-x]. MI .. . . . nu-mortae
transmit and n '('t'i\'(' freq ur-rn-k-s tude-pen
denuv for nonstandard olT!'>I.°1.
MO .. .prtorttv channel . with suuplcx.
± 6CKl kllz, or nonstandard ofT!'>I.-1
operation .

• InternaJ battery back u p for a U memorie s
All memorv dl.lllIwb Iilldudin~ transmit
offsetl an' n-ramed when four AA N iCd
battertr-s In ol Kenwood s u p p lied) are
installt°d in batte-rv hotde-r Insidr TR -7R50.
Baue-rn-s are autoruaucatly eharJ.!ed while
trunscetver ts conrn-cte-d 10 12·VDC sourr-e-.

• Extended frequenc y c o verage
1-13.900-148.995 ~1I1z. in swncnabfe
5-k llz or lo-kHz su-ps .

T H ·7H5 0 is subj''''1 10 FCC "ppwt·",.
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Despite parents' efforts to de
program our converts, most
teenagers go right on to Irult
less careers in electronics and
communications.

So you get a demo station in
to your local high school and run
it for a few weeks. handing out
seductive literature to anyone
foolish enough to get sucked in
to watching. Then you figure out
some small bribe to get 'em into
your club license classes. You
charge 'em enough for the set of
classes so their natural stingi
ness (part of the ham ethic) wilt
prevent them from dropping out.
salt your classes with refer
ences to the incredible fun they
are going to have once they get
their ticket. They're yours.

The mall demo won't hurt . . .
and the exercise is good for club
members. II's fun to be the ceo
terof attention in a mass setting
like that ... and you'll be able to
gel a few more into your class
es. This will also give you a sec-

ond f lanking attack on the
teens, If you have some fas t
food stores in the mall. Teens
tend to be attracted to fast-food
purveyors. Maybe we should ap
proach McDonald's about demo
ham stations? I prefer Wendy's
myself ... It's the salad bar, not
the greasy ijulcy, they call it)
hamburgers.

If you can get teenagers near
ham stations enough, we'll have
plenty of 'em getting licenses
and perhaps amateur radio will
get back Into a growth mode
again.

WAR COLLEGE

Definitely flattering ... and
tough to turn down. The tnvtta.
tion was to join a group of 70
noted civilians for five days of
workshops with the Air War
College. This is a group of high
ranking Air Force officers who
have gone back to School to
bone up on the latest in military
hardware, tactics, intelligence,

and so on. At the end of the
cou rse they have f ive days of
discussions with selected civr
Hans.

The problem was the five
days. I don't have five days. Of
course, not having been to one
of these affairs, I don't know
how much interest there is in
getting ideas from the civilians
and how much is brainwash
from the military. All of my
visits to the Pentagon so far
have given me the impression
that none of the military ser
vices wants input . " they just
want to lay propaganda on the
media lor their own benefit.

If they do have any interest in
getting some of their problems
solved, I think I have some
ideas for them which will go a
long way. For instance, it is no
secret that all of the military
services are hurting for tecnru
cal people. Well, gett ing 'em

Continued on page 139

"I understand there 's a big ham radio contest going on this weekend! I sug
gest you take a week off-with double pay-to rest and get ready for IU "

by Bandel Linn K4PP
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Group B

Group A
67.0 XZ 91 .5ZZ 11 8.8 2B 156.75A
71.9 XA 94.8 ZA 123.03Z 162.258
74.4 WA 97.4 Z8 127.3. 3A 167.96Z
77.0 X8 100.01 Z 131.838 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.968
82.5 YZ 107.2 18 141.34A 186.27Z
85.4 YA 11 0.9 2Z 146 .248 192.8 7A
88 .5 YB 114.82A 15 1.4 5Z 203 .5 M I

• Frequency accuracy, + . 1 Hz max imum - 4OC'C to + 85'"C
o Frequencies 10 250 Hz available on special order
• Continuous lone

• All tones in Group A and Group B are included.
• Output level flat 10 within LSdb over entire range selected.
• Separate level adjust pots and output connections for each tone

Group.
o Immune 10 RF
• Powered by 6-30vdc. unregulated at 8 rna.
o Low impedance, low distortion , adjustable sinewave output. 5v

peak-to-peak.
o Instant stan-up .
• Off position for no tone output.
o Reverse polarity protection built-in.

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

o Frequency accuracy. ± I Hz maximum . .woe to + 85'"C
• Tone length approximately 300 ms . May be lengthened,

shortened or eliminated by changing value of resistor

'=L- __ __ _ _

..COMMUNICATIONSSPECIAliSTS

TEST·TONES: TOUCH·TONES: 8 URST TONES:
600 697 1209 1600 1850 2150 2400

1()()() 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2()()() 2300 2550
2805 1800 2100 2350

Wired and tested: $79.95

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

Food for thought.
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Robert Glor;OIO W lIS
47 fdgehiJl Road
Stow MA 0 1775

Two-Meter Antennas:
Facts and Fables

- the truth about
omnidirectional antennas on two

2 '12 TU"..s
TAP AT , II. TU" "S

Fig. 2. Experimental 5/8 ). ve rtica l with 1/4 ). ground p lane.

joke gets passed arou nd a
room w hen one person whis
pers it into the ear of the
next. It usua lly is unrecog
ni z a b le af ter p a ssin g
throug h as few as a ha lf
doze n peop le . This is the
same way we get ou r inf or
m at ion on antenna s, and of
ten the quality of that info r
mation resembles a joke!

I realized this recent ly
when I was se ll ing an old
2-meter rig to a f riend and I
wanted to make up a sim
pl e antenna so that he
could use it right awa y. I
have used the makeshift
1/41 ground-plane antenna
show n in Fig. 1 several
tim es (i t costs one 50-239
plus a few cents worth of
o ld house w ir ing) and I w as
about to make one for him
when I remembered so me
thing "we a ll know" -a 5/81
antenna has 3 dB gain over
a 1/41 ground plane. Now,
ha ving purchased o ne of
those more years ago than I

s o m e o n e tell us how
wonderful his great new
XY-999 .... !.. antenna is, o r
through the grapev ine of in
fo rmation formed by our
"o ra l trad ition, " This is
where the fab le part comes
in. We al l know how well a

, .. OOWEl

views rarely say more than
" the a nte nna worked great."
This on ly exace rbates the
problem because we, the
use rs/co nsume rs. have no
way of getting reasonable
re lati ve perfo rma nce info r
mation short of li stening to

• ".lIOAU

V e rt ica l antennas, espe
c ia lly for VHF, come in

a wid e va riety of sha pes,
sizes, spec ifica t io ns, a nd
price. Manufacturers' ga in
cla ims ha ve c rea ted suc h
confusion tha t one of the
popul ar magazi nes d oes
not a llow a n antenna man u
facturer to pu bli sh ga ins in
their ads, a nd magaz ine re-

Fig. 1. Simple 1/4 J. 2-meter
ground-p lane antenna .
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theoretical notion and can
not be built anyway.) Now,
when we use a d ipole as a
reference when stud ying
so me other antenna. we on
ly need to add 2.15 d B to
our measu rements to refer
ence our subject antenna's
performance to an isotropic
radiator. The ga in or loss in
decibels of a reference an
tenna with respe c t to a d i
pole is often written as
d BD.

Before we consider verti
ca ls spec if ical ly, let's look
at the radia t ion patterns
generated by dipoles whose
lengths are greater th an
l IlA as shown in Fig. 4. Note
th at the pattern radial to
the axis of the antenna is
sym metrical. The longer the
antenna gets up to 1·1 /4A
the narrower the major
lobes get, whic h means
higher gai n. Beyond 1-1 /4'\
there are fou r ma jor lobes
which point more towa rds
the ends of the a ntenna
than perpendicular to it.

Fig. 6. Radiation pattern of a
m onopole approximate ly
114). fo ng o ver a 6A circular
ground plane. Note that the
meior lobe is above the hori.
zan.

Fig. 5. Ideal vertical and its radiation pattern. Left- vertical
monopole over infinite perfectly-conducting ground. Note
that the coax shield is in electrical co ntact with the ground.
Right- electrical equivalent is a virtual dipole whose o ther
half is a reflection in the m irror formed b y the ground. Bot
tom- theoretical radiation pattern for 1/4l vertical mono
pole o ver ideal ground plane.

so-

"~~m/'·

tropic rad iator. This is a hy
pothetical device which ra
diates energy equally in all
directions simultaneously
with a sphe rica l pattern.
However, to make rea l
measurements with real an
tennas, the usual reference
is a ha lf-wave d ipole in free
space.

The free-space dipole has
a figure 8 radiation pattern
in the p lane perpendicu lar
to the antenna and a c ircu
la r pa ttern of equal rad ia
tion in a ll direc tions radial
to t he axis of the dipole as
shown in Fig. 3. Now, the
gai n of an antenna is de
fined as the ra tio of the
magni tude of the maximum
radiatio n to average rad ia
tion from the antenna in a ll
d irect ions if the losses in
t he antenna are negligible.
The max imum lobe for ga in
measurement is indepen
dent of the di rection of that
lobe. The ga in is dimini shed
by the amount of losses in
the antenna . (G = maxi
mum radiation intensity di
vid ed by average rad ia tion
in tensitv.j

Note that the average ra
diation in all directions is
the sa me as that from an
isotropic radiator, which is
why it makes suc h a good
conceptua l reference. The
dipole has a theoret ica l
gain of 2.15 dB as defined
above, so we can say that a
dipole ha s 2.15 dB gain over
an isotrop ic radiator. (An
isotro pic radiator is on ly a

Fig. 4. Radiation patterns for
vertical d ipole antennas of
d ifferent lengths. The nar
rower meier lobes o f the 1A
and 1-1I4A antennas imply
gain over the lilA. antenna.

.'._--""f<:'~-- ,.

asked so me of the guys in
the area to give me signal
reports with the two anten
nas. I used the same feed
line and mount for each, so
I had to run out and physi
cal ly remove o ne antenna
and insta ll the other to do
the com pa riso n. The results
we re t he same; reciprocity
was proved aga in! (The re
ciprocity princi p le sta tes
that th e rel ati ve pe rfor
mance of an antenna as a
tra nsm itti ng a nte nna and as
a receiving antenna is lden
tical.) Was our ora l trad ition
wrong? Something su re ly
was, so I dug into ma nual s
and textbooks to find out
the answer. Here is so me of
what I discovered.

The Appli cable
Antenna Theory

First, consider the ques
tion: How can an antenna
have gain? In order to an
swer thi s o ne must a lso ask :
What is our reference for
mea sur ing an antenna ' s
gain? Two references are
used a s a base for measur
ing an antenna's gain . The
first, an abstract notion
used in theoret ical co mpu
tations of antenna perfor
mance, is the so-called iso-

,,- r,
ec-

Fig. 3. Radiation pattern teo
resentations o f 112A dipole
antenna. Top-typical plot,
cutaway; bottom- three di
mensional sketch o f toroi
dal radiation pattern.

like to adm it, I noted that it
had four 1/4A radial s, a
match ing sec t ion, and a
518A radi ator, so I bui lt the
antenna shown in Fig. 2. It
tu ned up to 1:1 sw r so
quickly that I was su re it
was working great. I put it
on the ai r, and sure enough
I was getting out. But, since
r live on a fai r-sized hill not
al l that far from re peater al
ley in the Boston area, I had
no way of knowing fo r sure
whethe r th is anten na wa s
really better tha n the l /4A
ground p lane.

Of cou rse , eve ryone
knows that the 5/8A is bette r
than a l /4 A- eve n some of
the antenna man ufac turers'
lite ra ture says so-but isn' t
that part of our fab le ? Anv
way, I decided to perform a
simple experiment by com
paring the two antennas in
exactly the same place us
ing the signa ls from the
va rious repeaters and the
meter on my KDK 2016A to
measure the relative perfor
mance. (I la te r di scovered
that th is is ca ll ed reciprocal
testing: using a distant sig
nal source a nd the antenna
under test in the receive
mode.)

The results of th is test
were baffling - the 1/4A out
performed the 5/8l in every
d irection! Surely something
was wrong with my test, so I

73 Magazine · May. 1981 13
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Fig. 7. Configura tions and current distributions for several different vertical antennas. (a) Wi thou t ground plane. Outer con
ductor of coax provides radiating return path fo r rf. (b) With 1/41.. ground plane. Note current 1/41 below ground plane is
mostfy in image. (c) With two ground planes, one 1/4A.befow the other, providing excef/ent isolation of feedfine radiation.
(d) Coaxial 1121 dipole. (el Coaxia/l/2A dipole with choke to isolate the antenna from the mast.

about 2 Ohms which, for an
antenna whose radiation re
sistance is about 40 Ohms,
is not an insignificant loss.
So, if your trap vertical sit
ting in your back yard isn't
gett ing out as well as you
would like, try adding more
and/or longer radials where
the trade-off is usually for
more ra ther than longer.
Better yet, put it on the roof
as high as possible to re
duce ground losses and do
better on the high frequen
cies as we ll.

For VHF, say 2 meters, we
a ll know that the height of
the anten na is very impor
tan t (although it has been
my exper ien ce tha t on a ll
bands above 160 mete rs the
height of the antenna is
mo re importan t than any
ot her single parameter) so
we prefer to mount ou r an
tennas on tops of buildings,
towe rs, poles, trees, etc., to
ge t the m as high as we can .
One cou ld mount a vertical
rad iating e lement on the
end of the feed line as in Fig .
7 and depend on the mount
ing struc tu re and feedline
fo r the ground return. This
kind of an antenna will
work , but its performance is
unpredictable since it de
pends on the lengths and
positions of both the feed
line and mounting struc ture
for the radiation pattern it
provides. This is because
the feedline and mount ing
st ruc ture carry the radiat
ing ground-return currents.

A typical current distri
bution on the outside of the

clue to the poor perfor
mance of the 5/8A. antenna
over a 1/4A. se t of radials. It
also raises some questions
co ncerning the use of an
auto body as the ground
plane for any antenna on
bands below 1296 MHz. In
fa ct, the pattern and gain
for any auto antenna need
ing a ground plane is very
unp red ictab le -you get
what you get! There are au
to antennas whic h do not
use the auto body as a
ground plane whic h do pro
vide pred ictable radi a tion
patte rns and gains fo r VHF
use . O n t he other hand, a
grou nd-mo unted an tenna
over a la rge number of
bu ried rad ials is indeed a
reaso nable approx ima tion
to an ideal mon opo le ove r
an infi nite grou nd plane,
but ground losses can re
duce the performa nce ove r
that of a dipo le if t he
ground is lossy and/or there
is an insufficient nu mber of
radials .

AM broadcast stat ions
use ground-mounted vert i
ca l antennas very effective
ly with ground systems of at
lea st 120 wires at least 1/44
long buried radially from
the base of the antenna and
co nnec ted to the shie ld of
the coaxia l feedline at the
base of the monopole. The
larger the number and the
longer the length of the ra
dials, the lower the ground
s y s t e m resistan ce and
hence the lowe r the ground
losses. The resistance of a
good grou nd system is

~.

leg length is the same as the
length of the monopole as
in Fig. 5, center. Thus, the
1/4A. monopole has the upper
(or lower) 1/2 of the redia
tion pattern of a 1/2A. d ipole.

All this is well and good,
but how many infinite . per
fectly-conduct ive s hee ts
are there and what happens
if the sheet is not infinite or
not perfectly conducting?
The re have been no reports,
to my knowledge, of the
discovery of an infinite, per
fectly-co nductive sheet, so
let's examine what happens
if the ground plane is mere
ly some finite, physica lly-re
a lizable size. Interestin gly,
the size of the conduct ive
sheet has li ttl e effect on the
impedan ce of the antenna
but has a significant effect
on the radi a ti on pa ttern . As
the size of the ground plane
gets smalle r, the mirror for
the monopo le gets "cloudy"
and the ref lection of the im
age dimini shes. The result is
a higher angle of max imum
rad ia tio n than t hat supplied
by an infin ite ground plane
as shown in Fig. 6 for a 1/44
monopole over a 64-diame
ter co nductive shee t.

This provides the first

Fig. B. As ymmetrical dipole and typical radiation pattern.

"

,--------:

• j

Now, one can also erect a
vertical dipole and co nside r
the 0°-180° line as the
horizon and reconsider the
patterns in Fig. 4. It should
be clear that the ' -1/41 di
pole puts more energy on
the horizon than the other
length vert ical dipoles .
Maxi mum lobes on the hori
zon are generally assumed
to be the most desirable for
both DX and VHF commu
nicat ions. The 1-1/4A. dipole
has a typica l measu red gain
of 3 d B over a 1/2A. dipole.

Now le t's loo k at the
classical desc ription of a
mono pole or s ingle-e le
men t vert ica l. A sing le ver
tical radia tor must have a
path throu gh which the an
tenna return currents can
flow, so a monopole is usu
a lly descri bed with respec t
to an infinite, pe rfec t ly
conductive sheet or ground
plane. See Fig. 5, top left .
The grou nd plane carries
the other ha lf o f the anten
na current and mirrors the
mo nopol e (Fig. 5, top right),
c reating a virtual dipole
across the ground plane.
The rad iation pattern is
precisely o ne half of the
pattern of the dipole whose

14 73 Magazine . May. 1981



Isn't it time for you to change? Check the DELTA rig at your dealer
or write for full details.

'liil~EN-TEC , IIOC.I ~V' [II V'lLE . rUN USU neu,_, "",_ M.". <>00<-. .... _

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.
DELTA accepts what you have, what you want . . . from separa te
a ntennas to hnears. trensverters. remote VFO, 12 VDC, keyers and
more-just plug in.

For The Change In Economics.
These days. everyone wa nts more value for his money. And
DELTA offers it. More fea tures and performance per dollar. Quality
tha t's American-made. Service you can count on. A solid
wa rranty-one year on the transceiver plus an extra five year
pro-rata warranty on the amplifier transistors. And low prices!

34.50
79.00

$849.00
179.00
149.00
50.00
45.00

124.00
39.00
85.00

The DELTA Rig
Model 580 DELTA Tra nsceiver .
Model 283 DELTA Remote VFO .
Model 280 DELTA Power Supply .
Model 282. 250 Hz C W Filter .
Model 285. 500 Hz CW Filter _ __ .
Model 234 RF Speech Processor .
Model 214 Electret Microphone .
Model 645 Dual Paddle Keyer .

Ot her O ptional Accessories

Model 670 S ingle Paddle Keyer _. _ .
Model 227 Antenna Tuner . __ . _ .

For The Change In Lifestyles .
DELTA moves with you. " At home" anywhere - on your operating
desk, in the field, on a boa t, plane, camper, wherever. Its nea t small
size (4V4"h x ll ·}M "w x 15"d l and light weight (121h lbs.] make it a
good traveli ng companion. Yet compact as it is, DELTA panel size
and knob spacing make it comfortable to use hour after hour in
your home station.

DELTA-symbol of ch a nge - a nd the first HF transceiver
with all nine bands-offers more of the features you need
for these ch anging tim es .

Tennessee Technology Leads The Way.
Today's operating dema nds the changes a DELTA station offers. All
nine HF bands in all solid-state design with optimized receiver
sensitivity and selectivity, 200 watt, 100% duty cycle no-tune
transmitter, QSK. VOX, PIT, ALC, Notch. Offset, and more. All in
a compact, ready-to-go-anywhere functional design tha t offers light
weight, thorough shielding, and operating ease. And a price that
permits affording the fu ll complement ofaccessories. TEN-TEC put
it a ll together- in DELTA-for you.

For The Change in Bands.
DELTA with all nine ba nds-another TEN-TEC " firs t." 160
through 10 me ters, including the new 10, 18 and 24.5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change In Band Conditions.
Optimized design for the ideal balance between sensitivity (0.3 JLV
lor 10 dB S+ N/N) and dynamic range (85 dB or better) plus
switchable 20 dB attenuator that puts you in control of even
extreme situations. No matter where you live or what power your
neighbor is running. DELTA can handle it.
Super selectiuily permits narrowing DELTA bandpass to suit the
crowds. The lour-position switch selects the standard 2.4 kl-lz SSB
filter, adds a section of the 4 -stage active audio filter, cascades an
optional CW filter (for 14 poles of fi ltering) , and cascades both
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate skirt selectivity required to knife
through strong adjacent signals.
Built-ins to quiet lhe world. A I,)(]riable notch filter is standard on
DELTA. Vary from 200 to 3500 Hz to notch out interfering carriers
or CW signals to a depth of 50 dB or more. Offset tuning for
moving the receiver frecuency e 1 kHz to reach that DX or to fine
tune. "Hang" AGe to give you smoother receiver operation.

For The C ha nge In Operating Styles.
Variety is the word for today. and DELTA offers it.
For a rag-chew with an old friend, 200 watts of SSB to the proven
solid-state amplifier (designed by the leader, TEN-TEC ) with
built-in VOX and PIT.
For the lun of operating 200 watts CW with QSK-full. fast
break-in that makes CW a conversation. saves time, and opens a
window on Ox.
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re ct ion w hich get s o ut
where we want it. An equiv
alent can also be obtained
by using an ap propria te
ground plane which proper
ly mirrors the rad ia to r. For
exam ple, ground-mou nting
a S/8 A. element over grou nd
with high conduc tivity as
well as a good ground radi
a l system is one way. A
ground plane with S/8 A. ra
d ials will a lso provide the
3-dB gain . Anothe r ap
proach, taken by AEA with
thei r tso oot e t'o . u ses a
1-1/4A. sleeve dipole with a
second isolation sleeve. as
illustrated in Fig. 9(b).

The 1/4A. sleeve on the
sleeve antennas and the

I

t

I

I

dipo le equivalen t which
has a pattern with multiple
high-angle major lobes as
shown in Fig. 8. This anten
na does not work well to the
horizon and we have the
truth - the end of o ur fable.
Then how do we get the
3-dBtheoretical gain from a
S/8A antenna? We probably
do get it but in a d irect ion
above the horizon which
doesn't do much good. Then
how do we get the signal
where it does do some
good?

Fi rst, we know that we
get 3-dB gain over a 1/24 di
pole with a 1-1 /4A. dipo le, so
a vertica l d ipole whic h is
1-1 '-44 lo ng will do it in a di-
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simi la r result can be ob
tained by us ing 1/4A sleeves
instead of a ground plane,
as shown in Figs. 7{d) and
7(e} to crea te a coaxia l or
sleeve a ntenna.

The outside of the sleeve
acts as a conductor for the
return signa l while the in
side is a sho rted 1/4A. trans
mission line with a high im
pedance at the open end.
The current distribution fo r
both the ground-plane and
sleeve antennas is ide ntica l
to that fo r the ve rtica l d i
pole. If one mounts a longe r
ve rtical e lement such as a
5/84 on the 1/4A grou nd
plane or 1/4 A. sleeve, then
we have an asymmetrica l

Fig. 9. Several omnidirectional vertical ga in antennas and their cu rrent distributions. Arrows
show phase of current; antennas with the most current in phase have the highest gain. (a)
Skirred, to phase feedfine currents to form a coUinear antenna - 1-2 dBD. (b) tsoooie, using
sleeves to phase feedline currents to form 1-1/4A. d ipole and to isolate it from the mast and
feedline- 3 dBD. (c) Four collinea r folded 1/2A dipoles fed with a phasing harness. Four ele
ments provide 6 dBD omnidirectionaJly and 9 dBD un idirectional/y. (d) Grou nd-mounted
collinear. The 1/2A sections are insula ted from both ground and each other. An LC network
provides the phase shift needed to get curren ts in phase in the two sections- 2 dBD. (e)
Franklin antenna- dipole and coaxial versions. The 1/2A stubs provide the phasing for cur
rent in ediecem sections. Three sections above- 3 dBD. (f) Coaxial co llinear uses sections
o f coax arranged so that the radiation from the outside o f the coax is properly phased. Gain
is proportional to the number o f lilA. sections. Eight 1/lA. sections - 6 dBD.

coax feedline is also shown
in Fig. 7. Note that the
phase of the current on the
outside of the coax reverses
at 1144 below the top ele
men t. This will tend to can
cel the effect of the top half
wave of the antenna and
di stort the pattern from
that of e ither the idea l ve rti
calor a dipole in free space.
The conduct ive shee t or
mirror can be simula ted by
wires extending horizontal 
ly from the ba se .

The concept of a mir ror
formed by wires can be un
derstood easily by first con
sidering a vertica l 1/4 .t ele
ment with a single 1/44 radi
al. This forms a bent dipole.
a rotated inverted vee, with
both horizontal and verti
cal po larizatio n. If we d is
tr ibute three or more rad i
a ls symmetrica lly about the
base of the vertica l ele
ment, the horizonta l com
ponents of the rad iation
from the grou nd plane will
cance l leaving o nly the ver
t ica l component of the radi
at ion. The ground plane
performs two key fun c
t ions. It form s a mirro r for
the vert ical radiating ele
ment and provides so me
isolation of the outs ide of
the feedl ine from t he radi
ating currents .

Typi cal ly, fou r radia l
wires slight ly greater than
114A long form the ground
plane, as in Fig. 7(b). Al so,
the radia ls are often bent
down to pull the radiation
pattern more towards the
horizon, as in Fig. 1 . This a l
so ra ises the impeda nce a
bit c lose r to 50 O hms. A
properly adjusted vertical
ground-plane antenna looks
very much like a 1/2Adipo le
with respect to its radi at ion
pattern and gain - approxl
mately O.1 d B less. A further
ref inement of the ground
plane antenna, shown in Fig.
7(c). places an add itiona l
ground plane 1/4.t be low
the fi rst one to act as a
choke, which improves the
radiation pattern by further
redu cing the current o n the
outside of the feedline . A
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with the Heathkit HD·1410
Electronic Code Keyer.
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puters, fine stereo components, color1Vs,
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Table 1. Gain of collinear antennas consis ting of 1121 sec
t ions for close and op tim um, 0.31 to 0.51 , spacing for d iffer
ent numbers o f 1121 sections. The close-spaced numbers are
approximate and depend on the t ype o f antenna.

A
Close SpacIng

Fig. 10. Ringo Ranger and its
current d istribut ion on both
the monopo le and the feed
line.

Fig. 9(fl. is an antenna that
ha s become very popular as
a repeater an tenna because
it can provide good om nid i
rect ional gain (6-9 dBD) and
is rel atively easy to make. It
can be tho ught of as the u l
t imate in using the feed line
as a radiator . The goal of
the design is to propagate
the signal through the coax
in 1/2A. sec t ions so that the
o u ter conductors of the
coax sections ca rry a cu r
rent wh ich radiates. Re
m em bering that e lectrica l
1/21 in coax depends on the
propagat ion velocity of the
cable and is always less
than the free-space lengt h,
th is is accomplished by
connecting the 1/2). sec
t ions o f coax so that the
shie ld of one sec t ion con
nect s to the center co nd uc
tor o f the adjacent section,
thus en suring that the coax
rad iates a signa l which is in
phase wi th that in the ad ja
cent section. Any number
of 1/2 A. sections can be used
w ith more sections provid
ing more gain. The gain is
l imited, however, by the
fact that the current d imin
ishes as the signa l propa
gates up t he antenna, since
each sect ion rad iates some
o f the applied energy. Al so,
the close spac ing of the sec
tions fur ther l im it s the ga in .
Thu s, the ga in show n in Ta·
b le 1 for th is antenna can
be obta ined by considering
t he number of 1{2). sections
on ly and not counting the
to p and bottom sections
even though they do radi
ate. The bottom 1/41 sec
ti on ensures the proper
phas ing for the current fed
to the first 1/21 sec t ion. The
1/4A. ground plane on the
bottom, wh ich often is re
placed by a bal un, provides
an image for the 1/4A. sec
tion and isolates the feed
line from the antenna. The
top section terminates the
wave propagat ing up the
antenna so that the phasing
is preserved and the last
1III of radiation occurs.

Coaxia l colli nea rs can be
m ounted either in fiber-

Fir st, spac ing four o r
m ore folded dipoles as in
Fig. 9(c) is a st raightforwa rd
w ay to prov ide phased cur
rent f low. The o p t im um
spacing for col l inear arrays,
between 0.31 and 0.5..l, is
easi ly obtained by placing
the dipo les o n a ve rtical
mast. This t ype of an tenna
wil l provide single direc
t iona l gain of 9 dBD by
p lacing al l the dipoles o n
that side of the m ast, o r 6
dBD om nid irecti ona l gai n
by distributing the d ipoles
around the mast. A phasing
ha rness is requ ired to d is
t ribute power to the dipoles
in the proper phase. (Details
tor bu ilding such an anten
na for 2 meters are given in
Reference 2.)

Ga in f rom a low-frequen
cy ground-mounted vert ica l
w ith a radi al system m ay be
obtained by eithe r making
it 5/81 long o r by stacking
two 1/2). sect ions o n top o f
each other, with insu lators
betw een the sec tions. The
sections are coup led
th rough an LC network so
tha t the cu rrents in the two
sections are in phase; see
Fig. 9(dl. Since the spacing
between the 1/2). sections is
not o p ti m um, the gain is
less than one wou ld get if
they were spaced 0 .3A. to
0.5A. apart. The ga in o f col
hnears for different num
bers of 1/2A. elements for
d ose and opt imum spacing
is given in Table 1.

The Frank lin antenna
uses a folded section in the
monopole so that the radia
t ion f rom that length is can
celled and the cu rren ts on
the rad iat ing parts of the
antenna are in phase. The
outside of the coax Ieedlme
carries the radi at ing return
currents. The coax is also
folded to ensure tha t cur
ren ts on all sections o f the
coax are in phase with each
o t her and the rad iating sec
tions of the monopole.
Aga in, the spacing between
sections is no t optimum, so
approx imate ga in is given in
colum n A o f Table 1.

The coaxia l co ll i near,

6.2

3.1 dB

9.3

B
Optimum Spacing

in w hich the currents are as
la rge as possible and in
phase.

The phasing can be ob
tained by:
• Using feed line cu rrents
as in the sleeve co llinear in
Fig. 9(a), as described earli
er.
• Spacing the radi at ing ele
ments as in the coll inea r d i
pole in Fig, 9(c).
• Using lumped Land C
phasing network s as is done
f or t he l o w - fr eq u e n c y
ground-mounted antennas
in Fig. 9(d).
• Folding a half wave o f
wi re o r cable up as in the
Franklin antenna in Fig. 9(e).
Note that foldi ng is a lso
used to prov ide loading in
beams, in parti cu lar 4Q-me
ter beams and the KlM
KT34A and KT 34XA triband
beams.
• Using al ternate 1/2). sec
tions of coax connec ted so
that the current on the out
side of the coax elements is
radiating in phase, as in the
coax vertica l in Fig. 9(f).

Some co mments o n
these va rious phasing tech-
n iques w ill illustrate the rel
ative merits and trade-offs
in these d ifferent designs.

Fig. 11. Rad iat ion pattern o f
the Ringo Ranger, from the
menv iecturer's l i tera ture.
Note that the ma jor lobes
are 8°_10° abo ve the hori
zon.
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lsopole ensures the proper
phase for the remaining cur
rent on the outside of the
coax while minimiz ing t hat
very current, thus ensuring
that the radiat ion pattern is
both predictable and on the
horizo n. The do uble-sleeve
antenna, Fig . 9<a1. is a sim
ple col linea r whic h pro
vides 1· to 2-dB gain over a
1f2A dipo le because of the
proper phasing o f the small
current wh ich does flow o n
the outside of the coax. The
add ition of more than two
sleeves does little to im
prove the gain because the
current below the seco nd
sleeve is very sma ll, Othe r
types of co llinear antennas
can provide additional gain
as shown in Fig. 9. with the
gain over a dipole, d BD,
provided in the caption .
The bas ic objective for ob
taining ga in is to provide
m ultip le rad iating elements

18 73 Magazine· May, 1981



73 Magazine. May, 1981 19



' ...

•

,
•

...
~-..o ......

Acknowledgeme nts

I thank the fol lowi ng for
the ir help in runn ing t hese
tests: Roy K1GSK, George
W1DA, Dick ABH , Bo b
W1QMN, Russ WA1 RKO,
Tom WA1MBA . Bruce
WB0QFC, Shawn WB1AEl,
and Tom KA1AIG.•

References
1. .reetk. Henry, Antenna Engi.
neering Handbook, McGraw
Hil l, 1961.
2. AARL, The ARRL Antenna
Book, 1977.

c o ns ist ing of a grou nd
plane which mounts some
di stance below the base of
the Ringo Ranger to im
prove its performance. I
will try it a s soon as I can
get one to my test site.
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Co nc lusions

From these tests it is
clear tha t:

1) The 5/81 rad iator on a
1/4,l ground plane is a poor
antenna -do not bother
with it.

2} The 1/41 c heap (less
t han $2.00) 50 -239 grou nd
plane antenna of Fig. 1 is a
very cos t-e ffect ive a ntenna .

3) Radials do improve the
performance of the Ringo
Ranger.

4) The lsopole performed
better than all the o the r an
tenn as in al most e very case .

It is inte res t ing to note
that since these tests were
run, Cus hc ra ft has come
out with a decoupling kit

Fig. 13. Relative signal strengths of six antennas in both
transmit and receive modes. Wider variance from reports
from other s ta tions is expected because S-meters are inde
pendently calibrated.

Fig. 11. Relative signa l strength of four antennas for
repeaters and local stations in different directions. Nor
malized strengths for each direction are given by N, 5, E.
and W.

and that thei r performance
may be improved by add ing
a ground plane.

Well , armed with my
SO-239, 1/41 ground plane,
my home-brew 5/81 o n the
1/4,l ground plane , a Ringo,
a Ringo Ranger, a Ringo
Ranger with six 19-1 /2-inch
radial s drooping a t 45°, and
a n tso pole. I went out in the
cold of February to find ou t
what worked best.

Note that radial s made
from a luminum g rou nd
wire can be added to the
Ringo o r Ringo Ranger easi
ly by bending three 4Q-inch
pieces of alum inum ground
wire a ro u nd se lf- ta pp ing
screws in the base of the a n
tenna maki ng six 19-1 /2-inch
rad ials. The radia ls have a
neg ligible affect on tuning.

1 use d the same testing
techniques I had used ea rl i
er-measuring the relative
re ce ived stre ngths of re
peaters and loca ls in all di
rections and getting sig na l
reports from lo cal s. The
data tak en for each station
were then normalized by di
vid ing the reading for the
best antenna into the read
mgs for each antenna . 1
then averaged the normal
ized num bers for al l sta
t ions for each antenna , This
a llowed me to get an un
bi a sed relative perfor
mance metric across each
antenna . The results a re
plotted in Fig. 12 fo r re
ce ived signa ls from both re
peaters, wh ich tend to be at
higher elevations a rou nd
me , and local sta t ions . The
ave ra ged va lues in each di
re c t ion for signals from re
peaters also are plotted.
Basically, Fig. 12 ind ica te s
tha t neithe r dire ctio n nor
e levation affects the re la
tive performance of these
a nte nnas tested at my loca
tion, a nd that the Isopole is
the best of the antennas
tested , The rest of the an
tennas were tested with the
origina l four and the results
in both re ce iv ing and trans
mit modes a re given in Fig.
13 , Aga in, the result s are

Performance

Now tha t the theoretica l
basis fo r the poor perfor
mance of my homemade
SiBl antenna was estab
lished, I decided to test
some of the other popular
2-meter antennas on my
simple test se tup. Probably
the most popular and easi
e st to use 2-mete r base
stat ion antennas a re the
Ringo! and Ringo Ran
ger™ by Cushcraft . The
Ri ngo is desc ribed by the
manufacturer a s a 1/2A
monopole while the Ri ngo
Ranger is described as two
1/2,l elements in phase. The
physical dimensions of the
Ringo Ranger indi cate that
it is really a b it longer than
1/2A, as shown in Fig, 10. Al
so, the phasing stub is 1/81
rather than 1/4,l as in the
Frank lin co lli nea r a nd is lo
cated so that the higher-cu r
re nt po rtio ns of the reverse
a ntenna current a re in the
stub, a lso as shown in Fig.
10. Also note that the phas
ing is suc h that the feed line
and/or mounting structu re
are ca rrying radiat ing cur
rent. Since thi s c urre nt is
not spec ifica lly phased ,
a nd because the phasing
stub is 1/41 rather than 1/21.
some comprom ise in on
the-ho rizon perfo rma nce
appears to have been made
to get a solid, sim ple ante n
na , The ext ra out-of-phase
current is probab ly re spon
sible fo r the slight e levation
of t he rad ia ti o n pattern
(a bo ut 9 degrees) a s given in
the manufacturer' s litera
ture reproduced in Fig. 11.
Thus, o ne may expect that
the Ringo and Ringo Ranger
on-the-ho riz on perfor
mance wou ld be le ss than
that of some other antennas

61ass radomes on top of a
mast or suspended from the
side of a tower inside plas
tic d rain pipe . The only dif
ficulty is that the lower sec
tions which ca rry the great
est radiating current a re
closest to the ground . See
Reference 2 fo r further in
fo rmation on this a ntenna .

20 73 Magazine. May, 1981





Bill Kleronomos WA90lC
1607 S. Manchf!'.iler
wesrctestee IL 60151

The 440-MHz Curtain
- hang this broadbanded two-bay collinear on

your tower and get 22 dBi to play with

Photo A. Construction details.

I had been experimenting
fo r several years with va r

ious antennas on a UHF re
pea ter, trying to o btai n reli
ab le coverage over a 50-mile
pa th . Initially, I used arr ays
of commercia lly manufac
tured vagis with good but
not spectac u lar re sul t s,
eventually ending up with
an array of eight 14--element
yagis stacked vertically up
the side of the tower .

I began to suspect that
something was amiss after
removing four, then six,
vagls from the array, leav
ing just two and discovering
tha t signa ls didn 't drop the
expected 6 d B. In fact , I ob
served closer to a 3-dB dif
fe rence between two and
eight yagis .

Experimenting further, I
found little effective signal
gain between four and eight

yagis. I was stumped over
this disc repa ncy unt il I
thought of the losses at 440
MH z of four additiona l bal
un s, a four-way splitter, a
two-way sp litte r, some 30'
of RG-6, and ten coax con
nectors!

Whi le mulling over dif
ferent ways to pick up those
elusive dBs, an antenna
with a whole lot of relative
ly inexpensive gain came to
mind . This was a broad
band, high-gain (21 .3-22.6
dB i) curtain array used by
the VOA in the 9- and
11-MHz shortwave bands
for optim um signa l into
overseas locations. ' The
VOA du mps about 200 kW
into suc h an array and the
resu lt ing 2(}megawatt erp
usually gets the message
across. This antenna is a
two-bay collinear. with
eight ha lf waves per bay,
spaced a qua rte r wave in
fro nt of a sc reen ref lector.

When scaled to UHF, the
proport io ns become enti re
ly manageable . I'll be de
scri bing an array based on
thi s des ign cons ist ing of
three bays of six e lements,
occupying a space of about
3-1 12' x 8' and a total mate
ria l cost of about S20. As
opposed to a vagi, a col
linear is easy to tune and is
almost guaranteed to work
we ll right off the bat.

The framewo rk for the a r
ray is made of 2" x 2" pres-

su re-t reated lumber for
wea t he ra b ility - redwo od
or cedar wou ld be excel lent
alternat ives. Assemble the
fra me using a suff icient
number of corner irons and
sc rews to impart rigidi ty to
the st ructure . The plane re
flector is made of so-ca lled
chicken wire fencing sta
pled to the front of the
frame. This material is gal
vanized , light weight ,
strong, a nea r-perfect UHF
reflector, and has low wind
resistance.

Don' t su bstitute ordinary
window sc ree ning o r hard
ware cloth in tempera te
cl imates as the ho les will
fill wit h snow and ice caus
ing one heck of a windlcad
ing problem. Either the an
tenna mount wou ld fai l dur
ing a winter storm or you
might find your tower be
coming a giant fly swatter.
You want to stretch this
fe nc ing as much as po ssible
while stapli ng it to the pe
ri meter of the frame so that
it wo n' t flap in the wind.

Once the framework is
assembled, the next step is
to attach the pre-drill ed
struts tha t hold the dr iven
elements in place. I used
3/4" X 112" stock in a cross
bar arrangement. No insula
tion is required in mounting
the elements thi s way as the
rf voltage at the center of
the elements is minima l.
The elements a re made of
#1 2 copperweld antenna
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The Rugged, Reliable 10 !f
Yagi You've Been waltlIVf
Available.
Ibls exciting new tribonder sets the pace fex~oie
with its two in ooe trap design - and the solid uctioo
expecl from Hustler. In tact. its durable design is partially
corcepts used in the time-tested and world;f~~ '" -
Vertical.
The 3-TBA Is the smalleslfull-featured t.lbander avalla ~. I
offers excellent front to bock ratio and SWR at r~l1Ce PI . ~ is
engineered 10 provide the widest possible bondWiattis with superiex
power handling capacity.

A special heavy-duty sad d le prevents mechanical distortkn.Although
light enough to ship UPS, and eooble use of srro ller. less 6)(J)ensive rotors ,
the 3-TBA can manage windloads up to 100 MPHllts fuming ra dius is only
14 feet.

A ll in all , you can't surpass the Hustler 3-1BA for top triband q uality: Hustler
- still the standard of performance.
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Fig, 1. 440-MHz array construction details.

Fig. 2. Details of sleeve balun construction.

Loop these lines between
the bays and the reflec tor
and do n't forget the 1800

twist in them before solder
ing. It's not a bad idea to
use a couple of plastic
standoffs on these lines,
supporting them about 2"
above the reflector to keep
them from flapping in the
wind . Check that the spac
ing between line conduc
tors is constant and that the
lines are generally balanced
and symmetrical with re
spect to the reflector.

This antenna is fed with a
1/2A. universal stub and
coaxial sleeve balun. If
you 're into Q-sections, one
also could be used to match
a coax line to this antenna's
approximately 100-0hm
feed point impedance as an
alternative. The sleeve bal
un (Fig. 2) is constructed by
cutting off a 6" piece of
braid from some RG-8, tin
ning the ends to prevent un
rave ling, and slipping it
over the end of the coax
feeder. The inside end is sol
dered to the shield of the
RC-8 feedline at a point
about &-1 /2 " from the end
where a 114" sect ion of
jacket has been removed .

Slather some RTV over
this connect ion and the
o pe n end of the coax to pre
vent moisture penetration
afte r st ripping and tinning
about 1/2" of the coax end,
The 1 /2). stub (Fig .3) is
13-1/2" lo ng and can be
conveniently made out of
the same copperweld that
the elements are made of
and some spacers from the
open-wire line. Heat the
wire with a hot soldering
iron and the plastic spread-

wire inserted thro ugh drilled
hol es in the cross-ba rs and
held in pl ace with si licone
RTV. Center the elements in
the struts and apply t he
RTV. let the RTV dry for a
day or so before proceeding
fu rthe r. It's worth applying
severa l coats of urethane or
spar varnish to the st ruts at
this point.

Now you should cut the
phasing lines to length that
connect the elements and
bays together. This is the
most critical pa rt of con
struction and requires at
tention to detail. I made my
phasing lines from 3OO-Ohm
Saxton open-wire transmis
sion line. available from
several retailers of amateur
equipment. This line is #18.
spaced 1/2"', and I measured
its velocity factor as 0.985
in small sections at UHF fre
quencres.

Please don 't use any kind
of ordinary tw inlead for a
harness and expect a de
cent swr in wet weather. If
you must, make your own
o pen-wi re line with low-loss
spacers. You need t hree U
lines, one fo r each bay, and
two 1·1 /2A.lines to inte rco n
nect the bays. The 1A. lines
are cut to a length of 2&-1/4"
and the 1-1 /2A.lines we re cut
to 39-3/8" long, Measure
carefully!

Solde r the phasing lines
to each bay. Fi nd the exact
center point of a U line and
solde r th is point to the cen
ter two elements in a bay.
Put a 180 0 twist in the free
ends and solder these to the
outs ide elements, doing the
same fo r all three bays .
Now interconnect the three
bays with the 3/2A. lines.
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Fig. 3. Universal stub construction.

a. in C.lcul.tion

Calculating the gain of a collinear with a large number of
elements can be as complicated as you want to make it. A
general rule of thumb for the gain of a collinear aimed at the
horizon is 4N, where N Is the number of half-wave element s.
For instance, a tz-etement antenna would have a power gain
o f 48, or 16.8 dB. (Add 3 dB if a reflector is used.) This figure is
strictly a rough estimate, and factors such as ground-ref lec
tion gain (or loss) or dielectric and res istance losses can
change things considerably. (See Antenna Theory and
Design, Williams, 1950.)
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A superb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

Name _

_ _ MOde l 8610 8 600 MHz F.equency CounTe.(e). "ssembled @ $"9.00 eac t> $ _

rS;bi~~i~;I~t~~;,To';;i~~c-."5709-N- SOth'St~;I~Ta-;;p;,Fl 'jj610.Tsi3')623-2631.- - ..
Please s end me t" e lo llow.ng
_--'Mode l 80008 1 GHz F.e q ue nc y COUn'e'(I). "nembled @ $,99 00 e a c h $ _

BRIEF SP ECIF ICATIONS:
Frequency Range: 10 Hz to 1 GHz
(ModelBOOOB), 10 Hzto 600 M Hz
(Model 86108); Timebase :
Fre que ncy: 10 M Hz, Stability: ~ 1
ppm (20 to 40Co.), Aging Rate: < 1
ppm/year ; Sensi t ivit y (adjustable):
Input A< 15 mV to 100 MHz, Input B
< 30 mY, 100 MHz to 1 GHz (Model
8000B), < 30 mY, 100 MHz to 600
MHz (Model 861OB); Gate Times: . 1
sec. , 1 sec. , 10 sec.; Resolution: 0.1
Hz to 10M Hz, 1 Hz to 100 MHz, 10 Hz
to 1 GHz; Di splay: 9-digit LED O. 4";
Power R equirements: 4.5 to 6.5
VDC (4 C·cells) or optional AC
adapter; D imensions: 8 " wide X 6.5"
deep X 3" high (203 X 165 X 76 rnm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable

sa~n!2§P:d

S'''pp,''g a"d handling. $6 00 pe t un,T' $::= ===
,O"llo de poSIt 10 ' C.O.O O'lIe.. $
Flo" da resident. a dd 4"1lo Salu Tax $

I e nc los e D c heCk 0 money order (.... 110... 1"'0 10 th ree ..._ k l 10 ' peflonal c t> e cks to cl e a. I

Ct> arge 0 v,sa 0 Iol a sle ' Ch••g.
" c count No E.p DaTe _

T hree selectable gate times pro
vide the measurement speed you need
- and greater resolution. T he resolu
tion is furthe r enhanced by our count
er's 9-digit display.

Like the 8000B, Sabtronics'
86108 is a high-quality pre cis ion fre 
quency co unter , It feature s only 4 IC's,
and offers a frequency range up to 600
Me gahe rtz.

T he cases of both counters are
high st rength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn' t believe in skimping
on the high qualit y construction that
brings excellent performance. But
we're not about to charge a high price
just because we could get it!

Send in the coupon and order
your new frequency counte r now.
Credit card holders may call.

"lId.e ss :

C,t y St aT . ZIP •
' U 5 only. Ca"a da $ 1 50; Ovefle8la.. ma,l $25 00 •• J

The truth is. our 80008
1Gigahertz is an excellent counter. In
fact. it's preferred by many engineers.
technicians, and electronic enthus
iasts. Not a single compet itor on the
market today can surpass our price!
performance ratio.

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

. And about Quality . . .
Sabtronics frequency counters always
have the most innovative features
available . For example, our 8000B
1 Gigahertz Fre que ncy Counter has a 10
Me gahe rtz precision crystal timebase.
But most important. the 8OOOB, using
the most advanced LSI circuitry. has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolt s
typical. T he three-stage differential
am plifier IC makes this possible. AI·
together, the 80008 uses only 6 Ie's.
making the chance of failure virtually
nonexistent.
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•

c"" State ~Zip' _

Name' C" LI _

Address Phone' _

AskJ!\Q price, _

o I wanl to buy used gear Gear type, _

Bo.Iyef speofy brand name model tAl Of poce (8) not boIh

Enclose a check lor $7 00 to. each ~sllng and send 10: I
HamGearMart, PO 60. 66.~t. CT. 06490 B 5 IL ~

Reference
1. Jasik, Antenna Engineering
Handbook, chapter 21 .

Put simply, this antenna
is a rea l band smoker. Using
a calibrated signal genera
tor as a refe re nce and the
S-meter of a Drake UV-3 60
miles from a repeater using
this array, I made some
comparison checks. I mea
su red a 12- to 13-dB im
provement over a co mme r
cia lly ma nufactu red 20'
long, 1Q-dB gain fibe rglass
type omni on the same tow
er! This is the difference be
tween a signal just barely
opening sq ue lc h and one of
perfect readability with a
little background hiss . The
beamwidth appears to be
on the order of 20° to 25°
and the front-to-back and
fro nt-to-side ratios are
superb. The close bay spac
ing produces a very clean
pattern .

Now, let's see. A half
wave on 29.6 is .. , •

ers can be eas ily pressed on
or off. A sliding short is
made from a piece of #18
tightly twisted around both
stub lines. A loose fit here
will cause erratic read ings
while tuning.

You must tune this anten
na outdoors aim ing it up at
the open sky. I had this an
tenna aimed out at the road
in fron t of my house and
every time a car went by the
swr we nt up a nd down! The
tuning process consists of
alternately sliding the at
tachment point for the
feedline and the short up
and down the stub until the
best match is obtained. The
optimum poi nt for the short
wi ll be near the far end of
the stub. and the coax will
attac h to a point about 1"
from where the stub con
nects to the antenna. A
1 .5:1 swr was eas ily ob
tai ned. The antenna's band
width is excelle nt a nd ex
hibits a good swr over 5
M Hz.

___8' _

(Circle ooly one)
A-$40- 99 F-S525- 699
8- 100 - 199 G - 700- 899
C-200- 299 H- 900 -1099
0-300-399 1- 11 00 -1 399
E- 400- 524 J- 1400 and upModel number

Brand name

- - - - , - - -

SELL YOUR USED HAM
GEAR FOR CASH! SAVE
MONElj BUY USED HAM
GEAR! It's cas): just regi ster the gear you want to
buv or sell with us, Ham Gear Mart . We're the national
marketplace where buyers and sellers of used ham gear
meet. We computer-match buyers and se llers fast and
accuratelv

It only'costs $7.00 to list the piece of gear you want to
buy O[ sel l. Registrations are kept active for a full year.

Buyers are given all information and they contact sellers.
We take no commission and cannot warranty equipment .
r- - -------- - - - -------- ----,I Iwant to sell mv used ge ar Gear lype. _

I Gear name Model nurT>bef' _

I
I
I
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SUPERIOR
COMMERCIAL GRADE

2·METER FM TRANSCEIVER

UCTORY PRICE

$ 0
FREE TOUCH-TONE

PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• 8 MHZ FREQUENCY COVERAGE, INC LUDING CA P/ MARS BUILT IN: Re

ceive and transmu t 42.000 to' 49,995 MHz in selectable steps 015 or 10kHz.
COMPARE!

• SIZE: Unbelievable' Only 6-'(0" by 2~" by 934". COMPAREI
• MICROCOMPUTER CO NTROL: All frequency control 1$ carried out by a

microcomputer,
• MUSICAL TONE ACCOMPAN IES KEYBOARD ENTRIES: When a key is

ceesseo. a brief rnusica l lone ind icates pcsuwe eolly Into the microcomputer,
CO MPARE!

• PUSHBunON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency 1$ selected by bullons OIl 1M 'ronl panel Ot microphone,

· 8 CHANNEL MEM ORY: Each memory cnaneer is reprogrammableandslOte5
the 'r8QuerICY and Offset. Memory IS backed up by a NIGAD battery when
powef is removed

• INSTANT M EMORY 1 RECAll: By p1'esslng a button on the microphone Of
Iront panel memory cnanoet t may be accessed immedIately.

• MEMORY SCAN: Memory channels may be conllnuously scal'V'l8d Iorquick
location al a busy or vacant Irequeocy

• PROGRAMMABLE BAND SCAN: AnysectlOfl al the band rrevee sceooec in
sleDS 015 or 10 kHz Scan »mns afe easIly reprogrammed

• DISCRtMINATOR SCAN CONTROL (AlDEN EXCLUSIVE PATENT): The
scanner st0p6 by setlSulQ lhe channel eer'ller, 50 the umt always lands on the
correct trequency, COMPARE: !hi, wllh other unIts that ctaen to scan rn 5--kHz
Sleps!

• THREE SCAN MODES WITH AUTO RESUME: "Sampling· mode pauses at
busy channel$, then resumes. " Busy mode Sk>P5 at a busy channel, then
resumes shortly after IrOQIJ(l(I(:y clears. - vecaer' mode stops at a vacant
cha nnel and resumes when sognal appears. It cleslred, auto resume may be
prevenled by presSIng one tlullon. COMPAREI

• AEMOTABLE HEAD: The conlrol heed may be 1oca1ed as much as 15 teet
away !Tom me maIn um1 USIng the ophonal connecting cable. COMPARE!
~,

• PL TO NE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters,

o MICROPHONE VOLUM E/FREQ. CONTROL: Both tcocncos may be
adlusted 'rom either the microphone or front panel.

o NON-STANDARD OFFSETS; Three accessory offsets can be ootaineod lor
CAP/MARS Of unusual repeater scnrs. CAP and Air Foree MARS ecms are
BUILT IN' COMPAREI

• 25 WATTS OUTPUT: Als0 5 watts low power to conserve batteries in portable
use,

o GREEN FREQUENCY DISPLAY: rrecoencv numerals are green LEOs for
superior vISIbility.

• RECEIVER OFFSET: A Channel lock swncn allows monitoring cure repeater
Input frequency COMPARE!

• SUPERIOR RECEIVER: SenSllMty 1$ cener than 028 uV lor 2Q-dB QUlebng
andO,19 uV lor 12-dB SINAO,The squelch sensitivity is suoern requinng less
tt\an 01 uv to open. The recei\ler audIO cecces are cleslgned 10, ma,nmum
Intelloglbil,ty ancl fidelIty. COMPARe,

• ILLUMINATED KEYBOARD: Keyboard backhgtltlllg auoes It to be seen at
mght.

• TRUE FM. NOT PHASE MODULATION: Transm,ned audIO qualIty IS co
lImizad by me iKlme hogh Slandard 01 desognand construction as IS found in the
eeceeer, The trIICrophone amPld>er and compresSIOncircuits oller IntelligibIlity
secood 10 none.

• OTHERFEATURES: DynamIC miCrophone. buifl. in speaker.mobtle mounttng
tlraCket eeeenar remote speaker lack (head and rad"" and much, much mora
All cords, plugs. loses. mlC'ophone hanger etc included. Wetght 6 Ibs.

• ACCESSORIES: C5- ECK 15-1oot remote cable . $35,00, Cs.6A 6-amp ac
power supply 559.95 CS-AS remote speakef . $18.00. cs-TIK touch-
~ miclophone kIt (WIred ancltested! 539.95.

AMATEUR·WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800-327·3102
8817 SW. 129th terrace. MlClmi. Florida 33 176
Telephone (305) 233-3631 " Telex. 80-3356
HOURS: 9 • 5 M onday lhru Friday
• U.S. DISTRIBUTO R . DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



The Plumber's
Parabolic Mount

- a first-class hydraulic system

Photo A. Completed mount and two-meter (7-foo r] dish after assembly on our roof. The
elevation cyl inder is at far right Rooftop portion of controls, housing pump and valves can
be seen near the far leg.
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Rau/john Alvarez WD4MRj
Raul John Alvarez II/(A4/YD
2512 Arch Street
Tampa fL 31607

Interest in recep tion of
m icrowave signa ls from

geosta t ionary orb it ing sat
el lites ha s sp read rapidly
t hrougho ut t he a mateu r
com m u n ity. Some am a
teurs w ish to receive TV
programs d irectl y from sa t
e llites suc h as Sa tcom. '
Othe rs, like my son and I,
a re more fascinated by re
ceiv i ng weather p ic t u res
f rom the m eteorological
sate lli te, CO ES.1

W herever your in terest
may l ie, sooner or later w e



LOWE ll P IvOT F~A"E SU PPOIOT
, EAC H

A-Frame

The major portion of the
mount is constructed of 3"
X 3" X If. " a ngle iron . Two
eight-foot. a nd one seven
foot le ngth a re bolted to
get her to form a n A-shaped
fra me. The lower ends of
th is A-fra me pivot on two
pads th at serve as the e leva-

UPP E~ P ' v o T FIIA"E 5 .....,.0Il T
I E ACH

Olll ll
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lliI <"l,.....T H cn" ,OE A CLEVI5 _ NT -: EA CH
I 2· . : •• I .... • ....GL E . _

" -

: '".

I' HOlE FO~ PIVOT~
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~

r' ••

Fig. 1(b). Cutting detail for the A-frame members (see text).
All angle iron is J"xJ""x~ " unless noted. All boft holes
are !/J " unless noted.

plans for the mount a nd
contro ls. Although this proj
ect can be bui lt us ing only
hand tools and an electric
d rill. havi ng access to a
powe r hacksa w a nd a weld
e r w il l great ly exped ite con
struc tion a nd save many kil
oca lo ries worth of e lbow
grease.

.1

00

Photo B. Close up of the azimuth steering arm and control cylinder.

This a rticle w il l provide
complete co nstruct io n

This ra nge of trave l covers
most of the usa ble area of
view fo r equatoria l sate l
lites from ou r loca tio n. Pho
tos A and B show the com
pleted mount hol ding a
two-me ter (z-tootl dish at
ou r sta tio n. The remo te
contro l panel . located in
the e lect ro n ics lab . is
shown in Photo C.

• o '

.,

I.
Fig. 1(a). Top view of the A-frame assembly. The dotted line
is the location of the pivot frame mounting surface.

The mount is hyd rau lica l
ly operated with an e leva
tio n ra nge from 46° to 59°
and an azim ut h scan of 96°.

The final product of sev
era l designs provided a
mount that ca n be repro
duced easi ly by the average
amateur. Costs wi ll vary.
depending on your re
sourceful ness. but wit h
carefu l shopp ing t h is
mount can be constructed
fo r less tha n $500.

a ll encounter the same
problems. To receive weak
mic rowave signa ls, first , a
large parabolic reflector, o r
dish, must be used for an
antenna .J Second, this dish
must be positioned wit h a
fai r degree of accuracy and
must be mounted securely
enough so that it cannot be
blown over by an energetic
wind . Finally, for the avid
experimenters trying to
work more than one satel
lite. one must be able to
move the aim of thi s un
wieldy saucer from one
point in the sky to another.

Consider ing that eventu
ally we would use our new
ly acquired dish for more
than one satellite. my so n
and I decided to build a
steerable mount that could
be remotely c o n t ro lle d
from our electronics lab in
the house.
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ends o f the A-frame and
provid ing an upper pivot
po int for the e levation cy l
inder.

Three addi tiona l lengths
of ang le iron are u sed for
the support of the p ivot
f rame and the lower sup
port o f t he az imuth control
cylinder.

Keep in mind that these
d imensio ns are for a two
meter dish. A slightly la rger
dish could be accommodat
ed. bu t if you r dish is much
larger, t he A-f rame will
have to be made longer.

It would be we ll to men
tion a va luable construc
tion h int at this time. Al
though it is theoretically
poss ible to drill all the nec
essary ho les accurately by
being very exact in your
measurements, i n real ity it
is somew hat difficult . A s
you m ay have noticed in
cu tting-detail Figs. 1, 2, and
3, no measuremen ts are siv
en for hole placem en t. Ex-

11(}.V, 15-A ac plug with ground
15·A fuse and holder
5·A fuse and holder
24·Y, S-A transformer
5A, SO·Y power diode
l 000-uF, SO·Y dc electrolytic
capacitor
24·Y indicator lamps (may substitute
LEDs with proper resistor)
a-ccenrcn terminal barrier strip
tc-posttron terminal barrier str ip
24·V relays, SPDT type
SPST power switch rated at 15 A or
more
SPOT center-ott toggle switch
Heavy duty microswitch (outdoor
type) •
Hydraulic-type pressure switch set to
make at 300 psi
Hydraulic pump drive motor

PS I

p,
F,
F2
T1
0 1
Cl

TB '
TB'
RY1·RY5
51

S2,53
54-S7

11·15

...,

Elect rical controls

Hydraulic controls

Hydraulic pump capable of delivering 500 psi at
.5 gallons per minute
4·way control valves, 2 each
Double-acting hydraulic cylinders, 1.5" bore, 18"
stroke, 2 each
Needle valves (flow restnctcrsj. 2 each
Hydrauli c pressure regulator set at 500 psi
Oil reservoir tank, approx. 1 gallon capacity
Hydraulic accumulator (optional)

Parts List

of eac h of the two legs at a
point 8" f rom o ne end. The
short ends a re then bent to
close the opening left by
the remo ved wedge. The
seams formed a t these
bends must be closed by
welding or by the addition
o f a web plate bol ted over
the seams. Remember: The
cuts must be made so that
o ne leg is the m irror image
o f the o ther. The seven-foot
length is u sed as a stab ilizer
ac ross the bottom of the
A-frame.

The pivot pads are con
structed from three p ieces
of Yo " steel plate B" square
and six pieces of 3" X 3" X

Yo " angle iron 7" in leng th.
See Fig. 2. Tw o of these piv
o ts are located at the foot
o f each leg and one at the
lower end of the eleva tion
cylinder.

At the apex of t he
A-f rame a tr iangular p late
of Yo " steel 10" on each
side is u sed for t he dual pur
pose o f join ing the upper

PIVOT ""0 " SSE " 1'1.1
l D£ T"" LI

Dol .
o 0 --l

l-•.-I

ting and assembly details
for the A·frame. Pivot pad
detail is show n in Fig. 2.

A 3o.degree wedge must
be removed from one side

PIvOT ....0 PLA U
" .. ' STEEL "'-ATE
3 U t H

Dll ll l ,.~ I"PIVOT.... O P iVOt

0·"" -" " "4'
l I .~GL[ ",0tI

,'_ .. f ACH

"Pl_ Pl,t.T[
II. ' ST£[ L .....U
, U t ..

-4- . "~"..u ..

L},

uPf'(A (lEV&flO" "'''OT
I' . 2' . ,Ie' ."GlI lItO"
, EACH

VU .......TE ASSU'.u

tion pivot points . Elevat ion
motion is provided by a hy
draul ic cy linder extend ing
fro m the apex of the legs to
a thi rd pad. Fig .1 shows cut-

Fig. 2. Apex plate and pivot pad cutting and assembly
detail.

Fig. J(a). Assembly detail for the pivot frame.
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TOP MOUI< TING "'-ATE
I E ACH

D- -1... OJ
1- .--1

P1VQ T .IlAfT
I EACIl

sure switc h PS1 (Fig. 5) clos
es a t 300 psi a nd actuates
relay RY1 allowing the con
trol c ircu its to become ac
tive . The purpose of PS1
and RY1 is to ensure tha t
hydraulic pressure is up be
fore any o pe ration can be
gin . More on this later.

Oil at 500 psi then flows
through two flow-restrictor
needle va lves that control
the velocity or rate of posi
tion cha nge of the antenna.
These needle va lves must
be adjusted for a fl ow that
will allow accura te control
of the dish position. The
electric four-way va lves are
the hydraul ic equivalent of

I
".

10:;;;0 v'« STHR' NG ARM - !lRACE1- ~I " m
~ 23'-------.1

100 91«STHR ING ARM - S lOE
1 1 I EACIl

i"-'-- 16 "~
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• ••~

• ••
•

• • • •"" ..,. 'H"~'" -" , ,,,,

.8 « TOP - 2 EACH

1-1•.

1°61 ~ UP RIGIlTt -p/ l • EACH

to--IS'~

I" " ol(: c ROs s S RACE

I-
! • EACH

20' ------"

Hydraulic System

A half-horsepower elec
tric motor is used to drive a
small hydraul ic pump that
provides 500 psi of oil pres
sure. See Fig. 4. This type of
pump as well as the cylin
ders and control va lves ca n
be purchased from sources
such as those li sted at the
end of this article. ' ." Pres
sure is contro lled by a pres
sure regulator with all ex
cess oil returned to the res"
ervoir. Normally-open pres-

Fig. 3(b). Cutt ing detail for the pivot frame. All angle iron is
2"xrx~ " and al/ holes are J/]".

can pu sh or pull , depending
on which end of the cylin
der is receiving fluid pres
sure .

Photo C. Control panel for the steerable mount. Note that
the controls on the right third of the panel are for the future
installation of automatic positioning controls.

Depending on your geo
graphi c location, you may
need to change the length
of the elevation cylinder or
the verti cal position of its
mount to achieve your co r
rect elevation a ngle . Posi
tion ing data for your loca
tion ca n be computed from
the formulas given in Dr.
Ralph E. Taggart's excellent
a rt icl e in 73 Magazine.' The
cy linde rs we used have a
stroke length of 18" and are
doubl e acting; that is, they

Steering

As mentioned earlier, all
positi oning of the antenna
is don e with hyd ra ulic con
trol s. This type of system
was c hosen because it pro
vided accurate positioning
ability and simp lified me
c ha nica l design; most of all ,
however, a hydraulic sys
tem was the easiest to make
weather resistant.

Azimuth stee ring is ac
complished with a hydrau
lic cylinde r a ttac hed be
tween a piece of 3" x 3"
angl e iron on the main
A-frame and a stee ring arm
a ttac hed to one edge of the
dish mounting plate. This
stee ring arm is shown in a
partially extended positi on
in Photo B. The dimensions
of the stee ring arm were se
lected so that the maximum
amount of travel could be
realized with the availabl e
hydraulic cy lind e r s ize .
Both the azimuth and ele
vation cylinders were ob
tain ed from surplus sourc
es. The length of the cylin 
der we selected combined
with the pitch of the roof
the a nte nna is mounted o n
gave us the necessary ele
va tio n angl e for the anten
na at our location.

bolted to thi s plate on the
side opposite the dish . This
plate is one half of the
hinge formed between it
se lf and the pivot frame.

The same "clamp and
drill " method of construe
tion used in the A-frame
shou ld be used for the pivot
frame .

Pivot Frame

T h e pivo t f ram e is
mounted in the ce nte r of
the A-fra me and provides
the az imut h axis and sup
port for the dish .

The proto type shown in
a ll the photos has the pivot
frame construc ted of three
q uarter-inch pipe welded to
fo rm the frame. This is be
cause the frame was built
for anothe r use but fi t so
we ll in thi s project that I
just cou ld no t pass it up . My
new design is just as good,
however, a nd ca n be built
with out any welding . See
Fig. 3. Two trapezoidal up-
righ t fram es a re const ruct
ed of 2" X 2" a ngle iron . A
b ron z e be a r in g pill o w
block with a one-inch bore
bol ts to the upper short bar
of each tra pezoid. To pre
ve nt la te ra l movement of
the upright frames, cross
members of 2" X 2" a ngle
are bolted between the
fr am e s . Th is sa w ho rse
shaped pivot fram e mounts
on the two center cross bars
of the A-frame described
earlier.

At this point we a re ready
to mount the dish . If your
di sh has a cen te r- ty pe
mount, you probabl y ca n
use our system with no
changes. However, if your
d ish has a different type of
moun t, some modifications
may have to be made. We
used a n 18" sq ua re of 3/8"
stee l pla te as a mounting
surface fo r the dish. Two
ad ditiona l pillow blocks are

A le ngth of 1" steel shaft
ing runs through the two pil
low blocks atop the pivot
frame and form s the az i
muth ax is.

perience has shown us that
the eas iest wa y to dril l
these holes is to clamp a ll
the pieces fo r a particular
sec tion together first. Then
the holes ca n be drilled
t hro ugh the mating sec
tion s. This a lignme nt of all
the pieces a nd the ir holes
will ensure accura te a nd
easy assemb ly.
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Fig. 4. Hydraulic sys tem diagram. Due to the varying availability of surplus hydraulic com
ponents, yOUf sys tem may have to be somewhat d ifferent, but the same basic design should
be followed.
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Summary

The deve lopmen t of th is
mou nt requ ired severa l
months of work before a de
sign was arrived at that pro
vided a well-ba lanced, stur
dy, a nd eas ily reproduced
device .

Actua l construc tion t ime
invo lve d a lmos t tw o
months of weekend work,
bu t has give n us an antenna
and mount with which we
can enj oy many years of
sate llite signa l reception.

We will be glad to answer
a ny que sti ons you may
have about this project if
yo u will please send an
SAS E. •

52 and 53 . Th e se two
sw itc hes are cente r-o ff
5POT type.

Tran sferring 52 to the
hor izon posi tion will apply
24 V through RY2 NC to
pick the four-way va lve
coil . This will apply motion
to the a ntenna towards the
ho rizo n. If motion is at
tempted beyond the possi
ble travel limits of the ele
vation cylinder, a limit
switch will be closed. This
switch is operated by a lev
er on the A-f rame. Closing
the limit switch will actuate
RY2 th us opening RY2 NC.
The fou r-way valve coi l will
d rop out and cannot be re
energized u ntil the over
travel condition is cleared
This same system applies to
the other directions as well.

l' ''u1''

automatica lly posmon the
antenna . For now, though,
the circuit is simple and
st raightforward . Fig . 5
shows the circu it cu rrently
in use. Power is controlled
by 51 . Turning on 51 will
sta rt the hyd raulic pump
motor and apply power to
the 24-V dc power supply.
When hydraulic pressure is
up to at least 300 psi, P51
will close and actuate RYl
applyi ng 24-V co ntro l to the
position control switches,

Control Panel

Current ly, the electrical
controls are only manual.
later, we plan to design a
steering control that will in
put coordinates in degrees
la titude and longitude and

opposite d irection. An ac
c u mula to r, a hydrau lic
cush ion, can be installed as
shown in Fig. 4 if the system
"clangs" o r shocks every
time the fou r-way va lves
operate.

Fig. 5. Control panel wiring diagram.
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a center-off SPOT switc h.
With no power applied to
either coi l, no fluid wi ll
flow to e ither side of the
cy linder- With power ap
plied to one coil, pressure
will be applied through the
valve to one side of the cyl
inder, thus moving the pis
to n. Oil on the other side of
the pi ston is returned
through the valve to the res
ervoir. Conversely, if power
is switched to the other coil.
the piston will move in the
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Eric Sha/khauser W9C1
527 Spring Creek Road
Washington IL 61571

The History of Ham Radio
-part XIV

Reprinted from acc News, a publication 01 the Chicago Area Chapter 01 the aCWA.

Rad io conferences, now
commonly referred to

as the Hoover Conferences.
became yea rly affar rs and
the assembly of 1925 was
no except ion. The confer
ences were called to bri ng
about a degree of coope r
a t io n betwee n va rious
branches of t he deve lopi ng
radio indust ry . Prima rily to
cope with the ever-increas
ing proli ferat ion of interfer
ence problem s in the inter
es t of the li stener and to
mediate the differen ces be
tween broad cast license ap
plicants, gove rnment regu
la tion bec ame of pa ra
moun t importance .

This, the fo urth confer
ence, was to be the last o ne
ca lled by the Sec reta ry of
Com merce. Radio 's destina
t ion would be completely
revolut io nized in the subse
que nt two years by bringing
about the needed legisl a
t ion to replace the 191 2
law.

Conven ing in Wash ing
ton on November 9th. 1925.
some 700 participa nts from
all sections of the United
States were present-and
only for three days . They
soon came to unanimous
agreements on all major is
sues. The spi rit in which var
io us questions were ap
proached signified com
mon understanding of the
di rection w h ich ra di o
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broadcasting was to take in
the futu re.

By the end of 1925, there
were some 600 radi o broad
cast stations operating in
the United States with no
e nfo rceab le regul a ti o ns .
The opinions of the confer
ees were practically unani
mous in favor of not limit
ing the number of broad
cast ing licenses issued. but
actually to dimin ish the sta
tions o n the ai r so that the
radio li stener would benefit
from the redu ced interfer
ence generated.

What was the radi o ama
teur's position ? At the con
ference. th e q uest ion of
greatest interest to ama
teurs concerned the re ten
tion of the 150- to 2QO-meter
ba nd . It s takeove r was
th reatened by the broad
casters. However, after seri
ous conside ra tion. no addi
t iona l channe ls were allo
cated fo r the broadcast ser
vice .

Severa l re com mend a
tions were promulgated fo r
the amateu rs:

1. The opening of a
1()().kH z band from
83.3 to 85.7 meters
(3500 to 3600 kHz) to
amateur phone opera
tion. the usual quiet
ho urs app lying .
2. The opening of the
so-called amateur 80-

meter band to naval
airc raft.
3. The prohibit ion of
spark to all waves be
low 200 meters.

These recommendations
were to ta ke effect afte r
formal annou ncement by
t he Depa rtment of Com
merce. Meanwh ile , the reg
ulat ions of the past yea r re
mained fo r ama teu r guid
ance.

Mr. Hoover, in his open
ing remarks at the confe r
e nce, referred in parti cular
to the progress radio had
made during the few yea rs
of development .

" It has been suggested
that the remedy (for con
gestion] lies in widening the
b roadcas t ing band , t hus
permitti ng more channels
and mak ing it possible to
provide fo r more stations .
The vast majority of receiv
ing sets in the country will
not cover a wider band. Nor
could we extend it without
invad ing the fie ld assigned
to the amateu rs, of whom
there are thousa nds and to
whom constant experimen
tation in radio development
is so greatly indebted . Ra
dio in this branch has found
a part in the fine develop
ment of the American boy,
and I do no t believe anyone
will wish to minimize his
part in American life. And if

we did absorb the upper
amateur band from 150 to
200 meters. it would not
even solve the immediate
diffic ulties . "

The conference went on
record recommending the
fo llowing:

1. Tha t no new stations
be licensed unti l, through
d iscont inuance, t he number
of stations is reduced and
until it sha ll be in the inter
est of publ ic service to add
new stat ions.

2. That publ ic interest as
represented by service to
the li stener as opposed to
private desire be the basis
for the broadcasting priv i
lege.

3. Tha t fu rther div ision of
t ime among stations is not
in the interest of pu blic ser
vice and that the Depart
ment decl ine to grant any
more licenses until the pres
ent number of stations is
substantially red uced.

4. That duplication of fre
quencies not be permitted
in the case of stations of
greater than 500 Watts of
power.

5. That advertising efforts
via the broadcast be con
fined to the providing of
meritorious programs which
build goodwill fo r the spon
sor.

6. That in issuing licenses.
the De partment uses dis-



cr im ination look in g toward
the locat ion of al l broad
casting stations outside of
congested cente rs.

7. That Congress be reo
quested to enact new radio
legislat ion vesti ng the ad 
m inist rat ion of radio in the
Secreta ry of Co m m erc e,
sub jec t to approval of an
appropriate court .

W ith the unanimou s
adoption of the many re
ports and resolutions at thi s
conference, the radio indus
t ry at last came to the reall
zanon that a new law was a
pressing necessity and new
legislation must be pre
pared as the next b ig effort
by Congressman White, and
as was indicated by the re
port of Hoover's co mmi ttee
on legislation. could now
receive unanimous affirma
tive co nsiderat io n.

Fourteen Years of Hap
hazard Growth Come to
an End

Without a change in ra-

dio legislatio n in 14 years.
especially since the end of
World War I, Herbert Hoo
ver had been in control and
guided the rad io develo p
ments as Secretary of the
Department of Commerce.
These were chaotic years
for radio . The radio a ma
teu r w as in the forefront of
practically all major prog
re ss made in radio. espe
cially w ith the support and
coo perat io n of the Com
merce Department.

With radio neglected by
Congressmen. and co u rt
cases looming on the hori
zon. Herbert Hoover was
not only willing to drop out,
but also was certainly justi ·
tied in surrendering the con
trol of radio guidance. Hoo
ver wa s now willing to sur
render further attempts at
assigning wavelengths and
regu lat ing times of opera
tion and power of stat ions.
He was ready to reno unce
t he absol ute control of
broadcast ing. •
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Complete with PC board . parts. ond ten
page Instruction brochure

Printed Circuit Boord & 1apage Instruction
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Yoggi Cigar Antenna 35.00
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The result of nearly two years of continuous development and nearly fifty years 01 amateur
and commercia! antenna design and manufacture Bassett heli um filled antennas are fo r the
amateur wh o demands the ve ry best in American made automatic banccnanqe systems and
moIli le antennas that are ccnceubre wi th all transceivers lncludlnq the new "no tune"units.
Tr~ systems are fundamental dipoles on each band and do not req uire antenna tuners.

• Heliu m fill ed fo r a li fetime of high efficiency
• Co~letely adjustable 10 precise resonance
• Power handli ng capability to 750 watts PEP
• Beautiful while 32" Fiberglass lower section
• Stainless 38" 17-7 tapered top whip section
• Very low weighl VAC-lO weighs 6. 5 ounces
• low wind drag. Holds vertical at high speed
• All chrome plated polished brass hardware
• M:ldels for all bands with a 2 meter collinear
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• Rugged Whi te traps only l'uiameter, 5" long

Heavy duty inductors with • Uses your RG·g or RG·58 coax in any lefl9l.h
transparent tube covers. • centertscretcr'' equipped to accept a PL-259

• Solid Copperweld,stainless, nylon end li nes

MU LTI BAND BROADS IDE 01POLES
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REX BASSETT ELECTRONICS, INC.
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Stan Gibilisco W1GV
PO Box 105
Melbourne Beach FL 32951

The Skeptic's Multiband Ground Plane
- This antenna flies in the face of accepted theory.

Do you think it will work?

Fig. 1. Causes o f feedline radiat io n. At A, antenna no t fed at center; at 8, o ne side o f antenna
closer to ground or obst ructions; at C, feedJine brought away from antenna in a non-s ym
metrical posit io n. These fa ctors can cause radiation from coaxial as well as parallel-wire
lines. A perfect l y balanced sys tem is, fortunatel y, no t usually necessary for sat isfactory an
tenna performance.

together with respect to the
wavelength, they may be
considered to occupy the
same space. The field pro
duced by one wire there
fore cancels that produced
by the other wire, and no ra
diation takes place.

For the currents in the
two wires to be exactly
equal and opposite, the
antenna must have certain
characteristics. If one side
of the antenna presents a
different impedance than
the other, the currents in
the two feedllne wires will
not be exactly equal or ex
actly out of phase. This may
occur because one side of
the antenna is longer than
the other, or because one
side of the antenna presents
a different capacitance
with respect to ground. See
(a) and (b) in Fig. 6.

There is a third reason for
radiation from a parallel 
wire line: antenna currents.
If one side of the antenna is
closer to the line than the
other side, the electromag
netic fields from the two
halves of the antenna will
not cancel each other in
the vicinity of the line . This
will induce a current in the
line equal in magnitude in
both wires but in the same

6 1~ 62

'"

'., ~;: ," .
- ~- -

o

of the theoretical con
siderations of balanced
transmission lines and
antennas before I describe
a multiband ground-plane
antenna without coils or
traps that has proved very
effective.

Parallel-Wire Line

In the old days of radio,
the type of transmission
line most often used was of
the open-wire variety. The
reason this kind of line
works is that at every point
along the line the currents
in the two wires are always
equal in magnitude and op
posite in direction . Since
the two wires are very close

,,,,
ca,,,,

,.,
C I ~ C2

,,,
c.,,,

Let's take a look at some

from the line, and won 't this
c ause horrible TVI and
other problems? Well, since
hams have been using un
balanced line (coaxial
cable) to feed balanced an
tennas (dipoles and beams)
for a long time and it has
been shown that thi s is a
perfectly satisfactory prac
tice, one might be inclined
to ask whether the situation
should be any different the
other way around. In the
case of the antenna at
W1 GV/4, balanced line is
being used with success to
feed a ground-plane anten
na.

How can balanced line
possibly work well with an
unbalan ced antenn a ?
Won't there be radiation

LI ~ l2

The idea of feeding a ver
tical antenna -more

specifically, a ground-plane
antenna -with balanced
transmission line is not new.
Balanced, open-wire line
lends itself well to multi
band antenna applications
because of its low loss in
comparison with prefabri
cated coaxial lines . The
transmission line used with
the antenna described here
is designed to have the least
possible attenuation within
reasonable limits .
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Fig. 3. Inductive loading of a
20-meter ground plane for
use on 40 m eters. Because
o f th e lo w er electr ica l
height and rad ia l length,
ground currents are no lon
ger confined to the radial
sys tem. To restore a good
im age plane, we must ei ther
raise the antenna or add ra
dials.

, ,\
" , BASE ' 6'

" ,/ ~:g~~o, ,, ,, ,, ,,

But maybe I'm getting
ahead of myself. The load
ing system I used did not re
quire any co il winding; this
would have restricted me to
40 meters, anyhow. I want
ed a 4O-through-10 system
without any traps or coil s or
stubs. o r multiple radiators.
The mission was accom
plished sim ply by feeding a
2a-meter ground plane with
open-wire line .

The Feed System
The actual installation is

roughl y illustrated in Fig. 4.
The antenna acts as a full 
size, quarter-wave ground
plane on 20 meters. On 15
and 10 meters there is some
gain at low radiation angles
and corres pond ingly less re
diation at higher angles.
This works out very nicely
since only low-angle radia
tion will be returned to
Earth by the ionosphere on
these bands; the skip dis
tance is usually so long that
high-angle radiation will
pass through into space.

O n 40 meters, the anten
na is the equ ivalent of that
shown in Fig . 3, except that
there a re eight radi als rath
e r than three. The rad iation
resistance at the feed point
is ve ry Iowan 40, so it is irn-

Fig. 2. Vertical-plane rad ia
tion pattern for a q uarter
wave ground-plane antenna.
Although it is generally
thought that such an anten
na radiates only at very lo w
angles, we can see that it ra
diates q uite a lot o f energy
at high angles, Only near the
zenith is the radiation level
very low.

ground if the base is suff i
c ie nt ly el e vated . At a
height of 1/8 wa velength,
some of the ground cur
rents will fl ow in the earth
unless radial s a re added .
The closer the base gets to
the ground, the more ra
d ia ls a re necessary.

Su ppose we tune a full 
size, 20-meter ground plane
by means of loading co ils
so that its resonant fre
quency becomes 7 MHz . If
the antenna was 1/4 wave
length above t he ground on
20 meters, it will be 1/8
wave le ng t h abo ve the
ground on 40 meters. The
radial system will not be as
good a t the lower frequen
cy because of the lower
heigh t Also, the radial s are
not 1/4-wavel ength long on
40. Although they a re an
electrical qua rter wave in
length, t heir ph ysical length
is jus t 1/8 wavelength . This
fact, too, will cause more of
the grou nd currents to flow
in the soil. But suppose it is
impractical to make the
radial s a ny longer; how are
we to improve the effi cien
cy without rai sing t he a n
tenna?

The answer is, of course,
to add radial s. More radial s
will be required if their
phys ica l length is 1/8 wave
length th an would be neces
sa ry at the same height with
1/4-wavel ength radial s. I did
not try to mathematically
fi gure o ut how many radial s.
I would need. I just de
cided, a rbit ra rily, that eight
would be a good num ber.

the anten na must, imped
ance-w ise, be fairly well
matched to the line if coax
is to be used wit h m axi mum
success. Any t ime the swr is
2:1 or better, the line will
funct ion at essenti a lly full
eff iciency. But an swr of,
say, 20:1 will a lmost a lways
cause s ign if ica nt s igna l
loss. Furthermore , such a
severe mismatch can cause
cond ucto r o r di el e c tri c
breakdown because of ex
tr eme currents and voltages
at nodes a long t he line .

A heavy-duty, balanced
tra nsm ission line such as is
used at W1GV/4 can be op
e rated at amateur powe r
levels wit h utter disregard
for the swr. Thus, a ll the
match ing can be done con
veniently at t he opera ting
position by means of a trans
matc h.

The Ground Plane

A full-s ize grou nd-plane
a ntenn a consis ts of a quar
ter-wave ve rtica l radiator
and severa l qua rter-wave
radi al s (usua ll y t hree o r
fo ur), and the base is a t
least a q ua rte r wave lengt h
above the ground. Such an
anten na exh ibits excellent
low-angle radia tion c ha rac
teristics and consequent ly
is good for DX wo rk. It is
less effect ive for lo cal com
mu nica tion where t he angle
of radi a tion m ust usua lly be
ne arl y 90 degre e s with
re spe c t to t he hor izon.
Howeve r, the lo w-angl e
repu tatio n of vertica l an
tennas has been somewha t
overemp hasized. Even a t a
rad ia tion angle of 45 de
grees the fie ld st rength is
nea rly as great as it is para l
lel to the horizon - see Fig.
2. The ground plane is an
uncom p licated a nd ve rsa
t il e ante nna.

As t he base is lowe red to
heig hts of le ss t ha n 1/4
wavele ngth above grou nd,
lo sses begin to occur be
cause t he ground currents,
which shou ld be confi ned
to the radia l system, wi ll
begin to flow in the lossy
earth. Three radials com
prise a near ly p erf e ct

di rection (C in Fig, 1). Con
sequently, the li ne radia tes
because th is cu rrent pro
d uces its own e lectromag
netic fie ld. These antenna
currents cause the net cur
rent flow in t he two wires
not to be equa l and oppo
site, an d t his can resul t in
trouble with a n e ll-too-fa
miliar gremlin fo r hams: rf
in the shack!

Usua lly, a small amount
of rad ia tio n from a trans
mission line is not a great
hand ica p, This is fortun a te
because it is a lmost un
avoida b le . We certai nly
would wan t to minimize
line rad ia tio n if we were us
ing a highly direct ional an
tenna where front-to-beck
rat io is important But with
a simple antenna such as a
d ipole or ground p lane, we
need not worry about some
deviation from theoret ica l
pe rfection.

Coaxia l line

Many hams got it into
their heads that coaxia l line
is sh ie lded an d the refo re
cannot radi ate . This is no t
the case! Coaxia l lines are
just as susceptible to radia
tion-ca us ing facto rs as
para llel-wire lines. Antenna
currents, ind uced in the
outer conductor of coax,
will produce elect ro mag
ne tic fi e lds and rf in t he
shack. These cu rrents can
be caused by any of t he
three situations shown in
(a), (b), and (e) in Fig. 1.

Coaxia l line has the ad
vantage of being easy to in
stall. It can be ru n close to
or d irectly ove r me tal ob
jects such as gutters and
pipes, and its attenuat ion
characteristics and imped
ance will not be affected.
This is not true with pa ra l
lel-wire li ne. Meta l objects
very close to the latter type
of line will cause "imped
ance bumps" and possi b le
imba lance.

The main disadvantage
of coaxial line is that it has
relatively high atten uat ion.
The swr becomes impo rtant
at high frequencies or with
long runs of line . General ly,
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Fig. 4. The sys tem at W1 CV/4. Only three radia ls are shown,
bur there are actually eight. A feeder-wire spacing o f 5 inch
es is maintained. (The viewing angle may give the impres
sion that they are unevenly spaced.) Illus trated by number:
1-l6-foot vertical radiator; 2 - hose clamps attaching
feeder to vertical radiator; 3-radial wire, 16 feet long,. no. 8
solid aluminum ground wire; 4 - strain insulator; 5 - mast, 5
feet long; 6 - TV base pla te; 7- TV standoff insulator;
8 - feeder wire, #8 solid aluminum ground wire.

portent that the connec
t ions between the feed line
a nd the antenna be excel
lent. The feed line is con
structed of #8 soft-drawn
aluminu m TV ground wire,
whic h can be found in most
hardwa re sto res. The spac
ing used at W1GV/4 is five
inches, but any spacing be
tween th ree and six inches
is sa tisfactory. Since the di
elect ric is ai r and the wire is
very heavy, th is li ne has just
about t he least atten uation
possible . All connectio ns
a re a lu m in u m-to-a lu mi
num, avo idin g any corro
sion prob lems that might
resu lt from contact be
twee n d iss imilar meta ls.
(Perhaps immersi ng the en
tire system in liq uid hel ium
would reduce the atte nua
tion still furt her!)

The antenna itself is un
balanced; t he cu rre nt is dif
ferent in the radi al system
than in the vertica l radiator.
This is true on a ll bands.
Furthermo re, t he anten na is
non-sym met rica l with re
spect to t he tran smission
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line, and some feeder ra
dia tion is thus inevitable. It
shou ld be noted, though,
tha t coaxi a l line also will
suffe r from t he non-symme
try of the gro und plane.

Th is non-i m m unity of
coax to rad iation-cau sing
effects has already been
discussed. How much dif
feren ce, if any, is there in
practice? This was dete r
mined by means of a field
st rength meter. O rig ina lly
the system was a coax-fed
2Q--mete r monoband ante n
na . Tests were cond ucted at
va rious location s in the vi
cini ty of the feedllne on 20
meters both befo re and af
te r the changeover to bal
anced line. There is a little
bit more radi atio n from the
open wire, but t he d iffer
e nce is hard ly not iceab le .
Ra d ia t io n level s in the
shac k are the same with
both types of line (at the
sa me powe r le vel , o f
course).

O n 40 meters, t he ante n
na is "tuned" by the feed
system rather than by coils

as in Fig. 3 (The 1/8-wave
length section of line clo s
est to the antenna has re
placed the inducto rs.) On
15 meters, the feedl ine also
"tunes" the anten na. On 10
meters, the feedline has no
actual tuning effect; the an
te nna is theoret ica lly vo lt
age-fed on th is band ,

We can be pretty sure
tha t the swr is ve ry high on
all bands. But the line has
such low attenuation th at
the swr is of no practica l
concern. We haven' t even
pa id an y atte nt ion to the
c haracteristic impedance
(Zo) of the line! It is pro b
ably about 500 O hms. As
suming the feed poin t im
peda nce is 40 O h ms
resist ive on 20 meters, the
swr is abou t 12:1 on this
band. It is no doubt q uite
high on 15 and 40 meters
also, becau se of the reac
tance at t he feed pot nt o n
t hese bands. O n 10 meters,
the feed point presents a
pu re re s ist a nce, but its
va lue is diffi cult to predict.
The re is a possibility tha t
the line is nearl y fl at on 10.
But it does n't rea lly matter.

Construction Details

In order to minimize loss
es, every effo rt was made to
ensure tha t there are no
e lectrica lly "weak" poin ts
in this antenna system. The
feedli ne spa ci ng is five
inc hes; long TV stan d-off in
sulators a re used to support
each wire indiv idua lly a t
tu-foot interva ls. The wire is
wrap ped w ith e lec t rical
tape unt il it fits t ig ht ly in
the large openi ng in the
plastic part of t he stand-off
insu lator. No sp lices shou ld
be made in the line; soft
draw n no. 8 alumin um wire
is usuall y a vail a bl e in
le ngths that are any mul
t iples of 50 feet.

The wires shou ld be posi
t ioned so that they do not
come wit hin five or six inch
es of metal objects , If the
wires must be run parallel
and close to a metal pipe or
downs pou t, bo th w ires
shou ld be kept at t he same
distan ce from the o bject. If

t he feedli ne must cross
over suc h an obstruction, it
sho uld cross at a right
a ngle. These precautions
min imize cha nces of imbal
an ce.

The connections at the
antenna a re made in such a
way that the prim ary elec
trica l contact is aluminu m
to-a luminu m. O ne feeder
wire is clamped directly o n
to the ve rt ica l radiator at
the base, using three hose
clamps spaced one inch
apa rt. The other wire is con
nected to the aluminum
base mount, using the nut
on one side of the lower
U-bo lt holding t he base
moun t to the mast. (The
base mount at W1 CV/4
comes from a 14AVQ that
has been mutilated from ex
perimen tation.)

The eight radia ls, each
H)..feet lon g, also are made
of #8 alu minum ground
wire. The radials double as
guy wires; st rain insulators
are used to obtain the cor
rect lengths for radial pur
poses. The mast is five feet
ta ll. This, in additon to the
heig ht of the house, puts
the base about 16 feet
above t he ground.

It shou ld not be neces
sary to go into much more
const ruction d eta il. The
builder can put t he an tenna
togethe r to suit partic ular
needs a nd passions. The ra
dia ls should be the same
length as the ve rtica l radia
tor, bu t 16 feet is not a mag"
ic length . Actua lly, t he
longer the better. However,
an y length over abou t 18
fee t wil l raise the radi ation
angle on 10 meters; lengths
greater t han 25 fee t also
w ill rai se t he radia t ion
angle on 15 meters. This
may o r may not matter, de
pend ing on band prefer
ences.

The length can also be
less than 16 feet. However,
as t he len gth is sho rte ned
from t his va lue, the rad ia
tion re sist an ce will de
crease markedly on 40 me
t er s a nd w i l l rap idl y
become so sma ll th at losses
will occur no matter how
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The antenna seems to work
exceptional ly we ll on 10
mete rs; including the im
age, it acts as a vertical
2-element colli near o n this
band.

Mostly out of curiosity, 1
decided to try tuni ng the
antenna on 80 meters and
found that the tra nsmatc h
did provide about 1 .5:1
match at 3.5 MHz. The tun
ing was quite sharp, and I
was indeed su rprised to
work a midwestern station
and get a report of 589!
Several other midwestern
and northeastern stations
have been worked on 80
with good reports. (Even so,
I really can't believe that
this antenna is very effi
cient at that frequency.)
The antenna was designed
with 40 through 10 in mind.
Performance has been emi
nently satisfactory con
sidering the unobtrusive
ness, small expense, and
simplicity of the open-wire
fed ground plane.•

hard we try to preven:l~~;::::::::;~~~~~~~~~~~~~~~~~~~===::;---
them. I can't tell you an ex
act minimum length be
cause there is no rea l
cutoff. You'll probab ly be
able to make some con
tacts on 40 even if the
length is four feet, but if
you opt for this size anten
na, you can rest assured
that it will not be very effi
cient.

Performance
As of this writ ing, the an

tenna described here has
been in use at W1GV/4 for
about four weeks. Many
contacts have been made,
both long and short haul.
Several th ick OX pileups
were cracked on the first or
sec ond attempt. Europe
and Japan have been
worked on 40 meters, where
the antenna is half-size.
Since it is a vertical anten
na, we should expect that
the low-angle radiation will
be good even on 40 meters,
so this is not too surprising.
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Clyde B. Lee W4NK
11 7 Woodmore Ave.
Louisville KY 40214

Dish It Out
- home-brewing a parabolic reflector,

with the focus on cost

A word about mater ials:
Th is reflecto r is 203m (7lfl ')
in diameter. 8-foot lengths
of 5/8" o.d . aluminum tub
ing (.049" wa ll th ickness)
were used . The tub ing is the
type found in hardw are
store d o- i t -yo u rse lf dis
plays, a type that is easily
bent and remains so after
being bent More rigid ma
teria l, 5/8" elect ri cal con
dui t, was used for the two
main supporti ng members
to which the elements are
attached.

~

j

An FlO (foca l length to
diameter) ratio of 0.4 had
been recommended as opti-

curves, etc. This is more in
the nature of a nuts and
bolts kind of article to en
cou rage you along the
same route. I can assure
you t hat with a generous
amount of d il igence and
average amount of dexter
ity (and little over $100 at
this date), you' l l have a
good parabolic refl ector .
See Photo A.

aLOC K

~UUEY

I

, .

Fig. 1. Parabolic curve gen
erated using x= y'I144. Re
sults are shown in Table 1.

30 '.
2 4 ,.

" I.

12 I.

""
"

open-grid parabol ic ref tec
tors. ' Th is excellent art icle,
al ong w it h some ot hers
(references 2, 3, and 4), and
suggest ions and formulae
from Roy Cawthon who has
had numerou s articles in 73
regarding weather satell ite
pictu res during t he past
severa l yea rs, started me on
this pro ject I'm grateful to
both sources. You won't
find any theory here- no
p roof of pe rfo rma nce

After looking over some
" f inds" that severa l more
fortunate hams had made, I
began to reali ze that if you
d id locate a d ish this size,
you'd better have a fat
wallet and a st rong back.

Luck ily, I happened upon
an artic le by Norm Foot
WA9HUV, in a May, 1975,
issue of Ham Radio on

So me mo nths ago, I
began searching for a

parabolic reflector to aug
ment some gear for the re
ception of CO ES weather
satell ite t ransm issions on
1691 M Hz. A reflector on
the order of 6 to 8 feet in
diameter seemed like a
good compromise, so the
search went on .. . and on.

Photo A. B-ft. parabolic reflector. Elements are 518" alumi
num tubing spaced T. Reflective surface is reinforced with
~" hardware cloth. The cylindrica l horn is a 2-lb. coffee
can with probe.

4 !I. • 4 n PLYWOOD PA ~EL

Fig. 2. Tube bending j ig.
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Math Box

length of arc of parabola .

2 each (lengths rounded to nearest Inch)

Install a 1-inch flo o r
fla nge at the center of the
boom to accept the cvlm-

tached with U-brackets and
brass sc rews , using two
brackets for each conduit
support. See Fig. 3.

Table 1. Element lengths and number required.

1) r' '" 1(1 + y~-for sides and hypotenuse of right triangle .

2) y~ = 4FI( -parabola at orig in.

3) ArcOPS = V4xl + y' + ~ (log,J 2x + V4x' + yl
2, Y

1 central sec tion, extendi ng to 96 inches, to
be made 01 two 46-inch lengths installed on
either side 01a t -Inch uoor f lange centered on
the boom. (27 lengths of tubing should do it.)

32 84
46 87
55 90
63 92
69 93
78 95
ao 95

Photo B. Pedestal mount.

Boom Construction
A 26-inch le ngth of 2 x 4

(treated with seve ra l coats
of redwood prese rvat ive
stain) is used for the top
member of the boom. The
assembled reflector is cen
te red on the boom a nd at-

I

x y

% 6
1 12

2 Y- ,.
4 24

6'/. 30
9 36

121/. 42
14 45

Number 6, 'l-inch zinc
chromate tappi ng screws
(pan head) are used to
fasten the alum inum ele
ments to the cond uit sup
po rts. Be g in wi t h th e
32-inc h end elements. Mea
su re in 4 inches from each
end of the 32-inch ele
ments and using the 9/64"
bit, dril l through the ele
ments. Attac h the elements
to the conduit supports,
squaring up the assembly .
From now on it's just a mat
ter of centering each ele
ment on the frame, marking
and drilling the elements,
and attaching them with tap
ping screws. (A pair of saw
horses ca n be used to hold
the frame, making the job
easier on the back.)After all
elements are in place, the
condu it supports are pre
vented from sagging by in
sert ing small " S" hooks in
each end and connecting
these with supporting lines
of number 18 galvanized
wne.

Table 1. Curve coordinate
dimensions (inches)

ready to be marked for drill
ing. An easy way to mark
the center line is to make a
scribe, using a wooden
block and finishing nail .
Drill a pilot hole in the
block at half the tubing
o .d., then insert the finish
ing nail. Place the conduit
member o n a level surface
(the bending jig) and scribe
the center line. Starting at
the center of the conduit
piece and working towa rd
each end, mark off 3-inch
intervals. Punch and drill
these intersections with the
center line, using a 7/64"
bit. Drill th rough just the
fro nt wal l. A 9/64" bit will
be needed fo r the alum i
num e lements .

mum to facil itate illumina
tion of the parabolic ref lec
tor. Following this, I chose a
foca l length of 36" and a di
ameter of 90" . Element
spacing is 3" on center
(close to the 0.439 wave fig
ure for 1-dB loss in Mr.
Foot's data). To get at the
business of element cutting
(and use tubing cutters, by
all meansf). Fig. 1, Table 1,
and the relations shown in
the Math Box were used.

Element lengths, togeth
er with number required,
are shown in Table 2.

Reflector Construction
A template will be need

ed to check bending and
forming of the aluminum
elements to fit the parabol
ic curve. Assigning 36 inch
es for focal length and solv
ing x=y'/144 produces the
results shown in Fig. 1 and
Table 1. Nails or screws at
the x and y points will
define the curve. The prin
cipal tool in the project is a
tubing bending jig-that is
homemade, too. I used a
4' x 4' sheet of 1/2-inch
plywood and mounted a
S-inch pu lley and hardwood
block acco rding to the
sc he me shown in Fig. 2.

Mark the center of each
of the elements . Slip the
end in between the block
and pu lley, adva ncing the
tubing in small bites and
gentle bends. The pul ley
will aid in keeping the tub-
ing paral lel to the plywood
surface. After just a few
bends (even on the very fi rst
element), you'll get the feel
of it.

I began with one of the
longer (9S") elements, fash
ioning it to the parabolic
curve, then using it for a
pattern for the remaining
elements. After all the
aluminum elements are
formed, proceed to the two
conduit supporting mem
bers. These will require a lit
tle more " tug," but you'll
be a pro by that time.

The two supporting
pieces (co nd uit) now are
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Downconverter Housing

A wea t herp roof box
(1 1" x 12" x 15") of 1/2-inch
outdoor plywood houses a
Mic roComm RX1691 down
conve rter. The box wa s
treated with preservative
stain and caulked with a
generous amount of clear
silico ne seal. Actually. it' s a
box within a box. the con
verter being further en
closed by sections of l -inch
thick styrofoam . A regu
lated 12-volt de supply
shares the housing with the
downconverter. See Photo C.

I used the open-grid re
flector for several months,
getting good results (usual
ly full quie ting) on the two
GO ES sate llites I moni 
tored : GOES Centra l and
GO ES East. Recent ly. I cov
e red the re fl ec tor. insta lling
sections of 1/4-inch hard
ware cloth (za-tnch width)
to the inside of the reflector
with loops of num ber 18
galva nized wire; I'l l admit
that there has been some
sligh t improvement in per
forman ce. I will ce rta inly
say tha t the open-g rid per
fo rmance was we ll wit hin
wh at o ne cou ld expect
from Mr. Foot's d ata .

The pro ject looks much
more formidable than it
rea lly is and the method
easily could be extended to
the fab rication of la rger
d is hes, say, for TVRO satel
lite use.•

up with the piece of union
just cut. Install the disk in
the open end of the coffee
can, drill ing a nd tapping
the Plexiglas disk for six
4--40 screws .

Pedestal

Postho le d iggers were
used to a depth of about 2
feet. the n a form for the
pedestal 18 inches sq uare
by 6 inches deep wa s con
structed . A 'lO foo t length
of j-lnch galvani zed pipe ,
a long with a sec tion of
'l -Inch cond uit (conta ining
RG-8fU and 24 V ac lines)
was set in the fo rm. The
block was poured, using
several bags of ready m ix.
See Photo B.

asse m b ly to th e fl o or
flan ge.

Elevation ad justment is
provided by two pieces of
2-inc h aluminum angle, 2
inches lo ng, coupled by a
6-inch length of l /4-i nch
th readed rod . See Figure 4.
The lower boom section is a
26-inc h len gth of 2 x 6 (treat
w ith perse rvative stain).
Another 'l -inch floor flange
is fas tened to the bottom
center of this member (use
brass sc rews). The two
boom sec tions are joined
by j-inch brass butt hinges .
Attach the elevation con
trol assembly as shown.

The completed pa rabolic
(open-grid) ref lec tor should
weigh about 40 pounds. In
o rder to thread it onto the
mast. I inserted a l /4-inch
lag screw about 4 inc hes
lo ng into the center of the
lower floo r fla nge. Thi s
" pins" the assembly to the
mast. making assembly a
lot eas ier.

Cylindrical Horn

The horn was const ructed
according to Taggart's a rt i
cle.S Usi ng 3/B-inch Plexi
glas™ , a d isk is cut to fit
the open end of the 2-lb.
coffee can (about 5.9 inch
es). Using an expansion bit.
cut a hole in the center
of the disk large enough to
accept a 'l -inch male pvc
adapter. Cut a 'l-inch PVC
union into two parts . Install
a 'l -i nch male adapter at
one end of a lo-i nch section
of 'l -Inch PVC pipe. Inse rt
this into the disk and snug it

le ngth of 1-inch dowel rod,
give it several coats of red
wood sta in, and insta ll it in
the open end of the PVC
pipe sect ion so tha t abou t 8
inches of dowel exte nds
from the pipe. Attach th is

CONDVIT
5V PP()fIT _ -.I

~~'~"-~ SECTIOJI

Fig. 4. Efevat ion ad;ustment deta ils.

\--_"UT

Fig. 3. Boom construction details.

Photo C. Downconverter hous ing mounted on mast.

drical ho rn assembly. The
horn support is made of
'l-inch PVC (plastic) pipe.
Cut a 24-inch piece of pipe
and insta ll a 1-inch ma le
adapter at one end, using
PVC cement. Cut a 12-inch
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If'HOld A. Swank W8HXR
657 Willahd r Dnve
Washinll'lon Court House
OH 4J16O

The Earth Mover
- would you believe that this antenna changes

its height above ground without moving]

with and without the re flec
tor.

The length of the coax
line should be Vpwave
length multipl ied by the
velocity factor of the co
axial line . This is .66 for
polyethylene line. Thus, the
length of a half -wave line at
7.2 MHz is 49217 .2 x .66.
which is 45' 1" . If this is not
long enough to reach the
transceiver, use twice that.
or 90' . Forget about the
inches since you probably
won't be operating exactly
at 7.2 MHz most of the
t ime.

Now, at the sta tion end.
insta ll a SPST switc h. per
ha ps a toggle, with which to
short the line.

Remember th at we a re
talking about a separa te
line to the reflector and not
the feedl ine from the trans
m itter to the d riven e le
ment. (See line A in Fig.l ;
the feedl ine to the trans
m itter is at B.)

When you throw th e
switc h closed, the refl ector
is in operation. When you
open the switch, the ref/ec
tor splits into two 2o-mete r
lengths and has no effect on
the antenna at 40 meters.
Thus, you have a high-low
antenna . Open switc h 
low angle; closed swit ch 
high angle .

Be sure to run the coax
down the tower at right
angles to the refl ector and

his ref lec tor up, and he ran
out and lowered it. When
he came back he a lso was
20 over 9 in the Russian Ant
a rct ic Stat ion a t Vostok.

His supe rb 2D-meter, full 
size, three-element wire
beam thought it was o nly
20 feet above gro und and
became a high-angle radia
tor .

Now, what do you do if
you have roo m for on ly one
a ntenna and yet want to
have both OX and local
coverage? The answer is the
old ha lf-wave line trick .

A ha lf-wave lengt h line
will repeat the impedance
at the lo ad that is present at
the source. Thus, if you
short a hal f-wave length line
it will show a short a t the
opposite end.

let's take an inve rted vee
as in Fig 1 . The apex is at 60
feet, and this is a good
height for OX. Actuall y,
since a half-wave height
would be 68' 4" , that would
be best for a low an gle, but
since your electrical ground
may be anywhere from 3 to
10 feet below the surface,
60' is good economical
compromise.

Now le t's place a re flec
to r whic h is 5% lo nge r than
the d rive n element 1,4 

wave length below it. This is
about 34' . Fig . 2 shows the
differen ce between the
radiation angle at 60' both
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phased vertica ls for OX use,
I decided to lower the vee
to 30 feet and found that it
was much better into New
Orleans and Florida but on
lv fa ir into California .

I got to thinking abo ut
the West Vi rginia ham and
al so remembered that when
I used to run Antarctic traf
fi c with K1GZl he had tr ied
what he called "a gadget,"
whi ch was a reflector under
his zo.mctcr driven e lement
with three elements at 66
fee t. We both had been
ta lking to KC4VO S one
night and he was shocked
to get a report of S-6 when I
was 20 over 9. Then he re
membered that he still had
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Afew years back I was
li sten ing to a W 8 sta

t ion in West Virginia tell
about how he put a re f/ec
tor under his 8O-meter di
pole and his dose-in signal
improved so much that he
sold his linear. He talked
only with amateurs within a
couple of hund red miles,
and he was ve ry pleased
with the results . It greatly
reduced interference , too.

Recently, 1 had an in
verted vee 4D-mete r dipole
a t £:,0 fee t which was ve ry
good int o p la ce s l ike
Aust ra lia an d Europe, but
whic h was not reall y good
into the USA up to 1500
miles. Since I had a pa ir of

Fig. 1.
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Options Available at Extra Cost

Shown with Rack Mount Shown with Front Panel Handles

Check these state-of-the-art specifications
• Power Capability: 2500 W PEP.

• Frequency Range Continuous 3.0 to 30 MHz (Including
WARe Bands),

• Impedance Matching: 10 ohms to 300 ohms to 50 ohms
reseuve.

• Direct Reading SWR Meter: t .t to Infinity

• Direct Readmq Power MeIer : Two meter scales from 0 W to
250 W and 0 W to 2500 W. trom panel switch selects FWD
or Reflected Power (Illuminated panel mefers).

• Power meter displays RMS with continuous carrier and
automa tically displays PEAK when driven with SSB signal.

• Average "Automatic" tune-up time: 15 seconds or less,

Speclhcahons sutlJ~c t 10 c~ange W l t~oot not ice

• Tune-up time not attecteo by power level: can be as low as
1 W (5--10 W preferred)

• A unique "linear Disable" cncun acromencenv SWitches
co-noamon uoear amplifier 10 standby within mnusecooos
whenever SWR exceecs the threshold preset on Iront panel.

thuS protecunq the linear from excessive SWR

• Toroidal bridge coupler provided In separate enclosure, per
milling It to be installed cnecuv at the output ottne transmnter

for meaningtul SWR measurements ,

• Power reoutrerneors ate 1151230 VAC 50-60 Hz, 10 W coer
atinglS W standby: or 13,5 VDC, 1 A oceretmcr.s A standby

• Antenna tuner packaged In cabinet 1rW x 5'Io~H x 14"D
(Fron t panel handles or rack mount opt ional).

Write for ueranne.

10070 REYESAVE. • P,O. BOX5825
COMPTON.CALIFORNI A90224

Phone: (213) 537·5200
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Fig. ] , All loading coils are identical.

Ov ER' U LENGTH
O'POlE 4" X ' 10 ' 6 '
nr ri r c t oe 4 ~ ' Y " 0'6 '

2 • 02 '

eo-

, ~ 2 °

, 0 , ~ 20 0 '

o

("

ec- 60' -c- 80' 9{)' eo- 10' 60'

~o' 60' 70' 8 0 ' 90 ' aO' ro' 60'

20 '"

:ttt~~""".
,.

2 0 I ~ 10 o ~ ° O ~

.,.

Fig. 2. (a) The radiation pattern with the re ffector te -wa vc
length below the dipole. (b) The pattern of a dipole
Jh-wave/ength above the ground without reflector.

Fig. 4, Loading coil construction details. Inductance re
quired is 12 uH. Close-wind 52 turns of #16 enameled wire
on a .l,t.j "-diameter plastic form. Windings should be 2 }.j "
long. Hang coil across insulator at distance A from center of
antenna as shown.
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10 I ~ 20

High antennas aren' t the
answer to al l p roblem s.
O ne large manuf acturer of
com m ercia l equ ipm en t
says that th is is a common
m istake o f his cust om
ers - t he use of high anten
nas for sho rt distance work,
such as cl ose-in ship-to
shore operation. •

a poor ground cond it ion.
This would be espec ia lly
good if you are a local rag
chewer on 75 meters. You
w ill not need high power,
and w ill get less QRM for
em ergency work.

with the reflector 1IB-wave-

60' 10 ' 80 ' $0' 8 0 ' 10' GO'" .

Fig. 5. The radiation pattern
length below the dipole.

d istant interference when I
am wo rk ing in nea rby
states, as I do in the day
t ime.

The refl ector wi ll be 17'
below the driven d ipole 
1/8 wave. Even at higher d i
pol e heights the ref lector
can be 17' below it for even
higher ang le radiation. Fig,
5 shows the expected rad ia
tion pattern.

Some amateurs f ind that
two to f ive reflectors about
one o r two feet above the
ground below the antenna
make a good subst itute for

this is not room enough for
4D-meter dipoles. I wa nt to
put u p a low pai r of
4D-meter dipoles using a set
of four t raps w hich Bill
Pace of Pace-Tra ps de
signed for me. Then 1 wil l
put an 8D-meter vee on the
tower where the 4D-meter
vee IS now.

Pace-Traps w ill bu ild a
set of coils fo r you for what
ever spa ce you have avail
able. Write them at Box
234, Middlebury eN06762.
They do beautiful work, but
if you want to wi nd your
own the information is in
Fig. 4, for 40 meters. Be sure
to weatherproof them so
that snow or rain will not
c han ge the induc t ance.
(Pace-Traps are completely
enclosed and do not need
the e xte rn a l i n su lat o r
shown in Fig. 4.) They have
now added this co il series
to their l ine of traps, for
shortened dipoles. My two
sets are for 40 meters, 43
feet, and 80 meters, 63 feet.

I expect to have good sig
nal s out to about 1000
miles w ith the 4D-mete r di
pole at 35 feet, and a stro ng
signal out to about 500
miles w ith the ref lector
working Thi s wi ll keep out

antenna to keep them out
of the f ield as much as pos
sib le, Running them down
inside the tower is t he best
way ,

At t his spacing there wil l
be li tt le or no change in the
swr since the elements are a
quarter-wave apart, and at
that d ista nce ref lectors
have little effect on the im
pedance of an antenna.

By the way, you can use
RG-58 or RG-59 fo r the
switch ing li ne to the ref lec
to r as there w ill be li ttl e
power in the l ine. When the
line is shorted it w ill ta ke no
power, and when the l ine is
open it is detuned and st il l
wil l take no power worth
me ntioning, As a matter of
fact, you can use even twin
lead as long as you allow
for the correct velocity fac
tor of .82 and have a half
wave multip le .

This same principle wi ll
work for a flat-top dipole,
of course, and will work
fine on 75 meters if you
have t he space and that is
your band.

If you are short of space
and have two suppo rt s, you
migh t try t he method
shown in Fig. 3. I have two
towers 48 feet apart, and
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Sailing the Triband Sloper
- put some half-waves

among your halyards, matey!

•

, . lknm~ L,mo n \\8,1:;,\\\ '

..J551 t.n/ ....ood Dr
Okemos MI.J88b.'

Photo A. The author's sailboat, a 27' Catalina, dockside at
Frankfort, Michigan. The sloper dipole is the wire visible on
the extreme left side of the picture. The two toggle switches
on the lower end of the antenna and the coax feedline are
clearly seen. Other wires cons titu te the rigging o f the boa t
and support the aluminum mast.
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Eve ry antenn a is d e
signed wi th in a part icu 

lar set of parameters, I w as
lim ited by some speci fic
and inflexible guidel ines.

I needed an antenna that
was absolutely por tab le. It
had to work o n the three
most popu lar DX bands.
Finally. its length could not
exceed 36 feet.

The antenna was to be
primarily used aboard my
27·foot sailboat. It would
spend the winter as a back
up anten na at my home
QTH bu t had to be sma ll
enough to accompany me,
my wife, and a T$-120$
tran sceiver on a winter sa il
ing vacatio n in the Carib
bean .

Since 36 fee t seemed
very short. I did not cons id
e r a longwire antenna But a
half-wave d ipo le fo r 20

meters would be approx i
mately 32 feet long . When
co iled, suc h an antenna can
be easily stored even wit h
its coax lead attached.

There is on ly one conve
ment a ttachment point wit h
any height on a sa ilboat
the mast. That made the
sloping dipole particularly
attrac tive since only one
end had to be raised . The
sloping dipole also prom
ised a smal l gam m signal
st rength compared to a
loaded vertical or short
longwire; the cr iteria fa
vored experimen ting with a
portable sloper. 1wa nted to
be ab le to use the ante nna
on 15 and 10 met ers as wel l
as 20. Traps we re out of the
question because of their
bulk. I al so wanted to keep
the cost of the antenna
down.
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Fig, 2. Swr curves for triband sloper.
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Fig. 1. Sloping dipole for 10, 15, and 20 meters. Using length
= 468!f(MHz), to tal lengths were 16 ' for 29 M Hz, 21 ' 11 " for
21.3 M Hz, and 33 ' 9 1/.1 " for 14.25 MHz. A, B, C 0 are SPST
toggle switches. X is a center insulator or balun and Yare
end insulators,

Photo. B. Look ing directly overhead from the cockpit of the
sailboat, the top haff o f the antenna from the center insula 
tor to the mast is visible. Two toggle switches can be seen.
Other wires are rigging.

Multiband wire antenna
designs I had see n de
sc ribed in various books
suggested using insulators
in the dipole at the required
locations and adding clip
leads to short across the in
sula tors. In those designs, it
is necessary to clip o r un
clip sho rt ing leads to reso
nate the antenna on partie
ular frequencies .

I d idn't like the idea of
using seve n insulators; I
liked clip leads even less.
Since the antenna was to be
used in a marine e nviron
ment, [ could predi ct that
rigging or a sa il rubbing
aga in st an y clip lead s
would either cause the clips
to work loose, chafe the
sa ils, o r both.

r was still looking for
so lutio ns when I wa ndered
th ro u gh a lo c al Ra d io
Shack sto re . r browsed
through the va rieties of tog
gle and knife switches, A
knife switc h co uld work
both as an insu lator to ho ld
the antenna pa rts together
and as a mechanism to elec
trically le ngt hen or sho rten
the antenna .

But an even sma ller.
lighter switching a rrange
ment is available if the
antenna is built us ing four
toggle switc hes . The Radio
Shack SPST toggle switc h
(#275-701) fe atures a plasti c
body and wide brass con
tacts. I bought four, along
with a package of insu lators
(# 270-1518). a nd st a rted
building the ' s lo pe r tha t
night.

"
Fig, 1 shows the dimen

sio ns I used to bu ild an
antenna which resonates in

the low end of the OX
phone bands. The formula
468/f(MHz) was used to de
termme the lengths of three
d ipoles .

Sta rt ing with an old ce
ram ic insula to r from the
junk box and so me #14
st ra nded wire . I c u t a
to-meter dipol e to length. 8
feet on each side of the
insulator. Those who advo
ca te us ing baluns may find
it more co nvenient to use
one in place of the center
insu la to r. Toggle switches
were soldered to the ends
of the antenna . I calcu lated
the length of a 15-mete r
d ipole, d ivided by two, and
added the second length of
wire (another 2' 11 .5") to the
first se t of toggles. A seco nd
se t of togg le switches was
then soldered to the ends of
the di pole and the fina l
length of wire added to
resonate the antenna on 20
mete rs (S ' 514 ") . Dimen
sio ns given are finished di
mensions and do not in
clude the addi tional inches
of wire wrapped onto tog
gles o r insu lators.

Attach the feedline to
the center insulator. I used
RG -58/U and I learned,
through e xperie nce, that
there must be st ra in re lief
fo r the co ax. Since I reat
tached my feedline by pass
ing it a round the insulator
and taping it to itself before
soldering, I have had no fur
ther trouble. The antenna
will not load if e ithe r side of
the coax breaks! In the past,
I have used n -Ghm twi n
lead for feedline and I am
sure that that would work
well o n this antenna. It
would be even lighter than
the coax, of course.

The Radio Shack toggles
have brass co ntacts which I
bent at 90 degrees to the
switc h body. There is prob
ably not e nough tension to
distort them in an antenna
this short, but it seemed
more aesthetic to keep the
contac ts in line with the an
tenna.

Usi ng a YOM, I deter
m ined whether the toggles

.;

•

•

•
• •

-,
I

I
I

I

I

were opened or closed. The
Radio Shack switch is la rge
enough to allow space for a
label on the side of the tog
gle body. In the open posi 
tion, toggles Band C (Fig. 1)
act as insulators and the
antenna becomes a simple
lO-meter dipole. After iden
tifying the open position, I
used a so ldering penci l to
write "10" on the side of the
plastic switch housing op-
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I'm coming to Seaside for the ARRL Northwest Division Convention.
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POBox 920,
Seaside OR 97138

postte that position o f the
toggle. In the closed po
sition, the toggle ind ica tes
1S meters, There I wrote
"1S"

Use the same procedure
to identi fy the open and
c losed po sitions o f toggl es
A and D . O pe n is labeled
" 1 5" and closed is labeled
" 20" .

When operat ing from my
boat, th e antenna slopes be
tween the m asthead and
the ste rn rai l. The angle is
steeper th an 4Sdegrees and
somet imes I describe the
antenna as a vert ica l di
pole , The slope is probably
abou t 30 degrees from t he
m ast.

During fair weather it is
possible to lea ve the anten
na erected wh il e sail ing.
However , when I sa il I
usual ly untie the lower end
and secure the an tenna
paral lel to the shroud w hi ch
supports the m ast. Most of
my opera t ing occurs w hen
at an chor or at dockside.

52 73 Magazine · May, 1981

St nce I ca rry the Hust ler
system, I am st i l l able to put
ou t a signa l underway if I
w ant to .

Th e antenna is quite
broadbanded . and in o pe r
ating f rom the home QTH it
loads without an antenna
tuner, On the sail boa t, the
proxi m ity of rigging and the
alum inum mast affects the
sw r and an inexpensive
tune r helps bring the anten
na ba ck to resonance. The
rigging seems to have no
noti ceabl e ad verse effect
on the radiation pattern,

Fi g. 2 is a graph of my swr
c a lc u la t io ns, c o m p u ted
while the antenna w as at
tac hed to the 4S-foot level
of my tower in Okemos,
M IChigan .

Bandswit ch ing is not in
stantaneous, as on a trap tn
band beam or t rap vertical.
But on my sa il boat, I am o n
ly a few steps away from
the halyard at the mast and
I ca n lower, re set t he
sw it ches, raise the antenna,

and b e bac k at my
op e rati ng po s i t ion o n
another band in less than
two minutes. It is not as
convenient to wa lk into the
backyard to change bands
when the antenna is in use
at home but halyards on the
tower make it as easy, if no t
as quick.

Okay, you say, sim p le to
make -but does it work? It
works beautifully. Obvious
ly , it is not a beam, but
t ransmitted signa ls seem to
be st ronger in the di rec t ion
of the sl o pe- as t hey
shou ld be . In other d irec
t io ns such as 90 degrees to
the slo pe, i t acts like a sim
p le d ipo le, as near as I can
determine.

I had dozens of sati sfyi ng
rag-chew s with states ide
stat ions on the three DX
ba nds during the sum mer of
1980. I eas i ly worked into
Europe and the Ca ribbean
from l ake Michigan w hile
runn ing only 80-100 Watts
output w ith the T5-1205.

Sig nal repo rts co nf irmed
the slope r worked bette r
tha n the Hust ler ve rt ica l
mobile whips.

The slo pe r does not need
t he ground or counterpoise
that is requi red of a verti 
cal. My ve rt ica l, al though
grounded to the kee l of the
sa ilbo at a nd with a pair of
rad ial s atta ched , wo u ld
probably per form m uch
better in salt water tha n it
doe s on my sa ilboat in the
Great l akes. I have ta lked
with sa il or/ham s operating
in the ocean who report
that the Hustl er whips
m ake fine seagoing an
tennas.

The sto per dipole went
with me on a sail ing vaca
ti on/casual DXpedition to
Tortola in t he Briti sh Virgin
Islands in early Decem ber,
1980. If you talked to me as
WBKXW/VP2V, you heard
the T5-1205 operati ng into
t he sloper d ipo le from
aboard the 37-foot sai lboat
we chartered.•
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_JOIN THE FUN ON 10M FM! This new phase of Amateur Radio is growing every day and is one of the most exc iting ne w
modes of operation in years .'

.10M FM COMB INES ALL OF THE BENEFITS OF VHF FM OPERATION WITH HF " LOW BAND" OPERATION; i.e., the qu iet,
noise-free asos of 2M FM except better ground wave range, wit h less mobi le fading and nutter due 10 hi lls and trees, etc.
Plus- occasiona l "Sk. ip " contscts all over the country and around the world . . . with all o f the c larity, " so lidness" and
ea se of cress-town channelized 2M FM con tacts!

• ON 10M FM, you can use low cost, cutdown CB antennas and acce ssories. And, low cost 10M FM Transceivers are now
ava ilable from other manufacturers, which will he lp to increase ac tivit y.

• ON 10M FM, you can avo id the crowded condit ions on other bands!

TH E SPEC COMM 10M FM REMOTE BASE
SYSTEM is composed of 2-SCR1000 Main
frames. The 10M unit includes a very sensi t ive
and select ive receiver, plus a 30W transmitter.
The companion unit includes the VHF or UH F
link receiver, 30W transmi tt er, and Touch Tone
Control. Both transmitters can handle 100%
duty cyc le.
Each of the 2 un its is basical ly the same as our
tried and proven SCR1000 Repeater which in-

eludes all of the necessary Aud io and Control
c ircui try, plus AC Power Supply with instant
Battery Switchover, CW IDer, full front panel
contro ls and metering, etc., We can also sup
ply 10M commerc ial grade vertical antennas,
" Hard line" cable, cabinets, etc.
Call or write fo r further detai ls on this new
system which is now under development at
Spectrum. Est imated price is about the same
as 2-SCR1000 VHF Repeaters, ~ "

/SCI SPECTRlJM COMMlJNICATIONS
10!>5 w.Ge<manto wn PII. Dept . 55 . NOIriSlow n PA 1lM01 . (215) 631- t 110
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Touch-Tune
- tactile frequency determination for

visually-handicapped hams

Photo A. Overall view of the TR4-CW with modifica tion in place.

A loca l ham with a vis ua l
hand icap a nd limited

wr is t action ne e d ed a
mea ns to determ ine the fre
quency to which his Drake
TR4-CW was tuned . The
limitations of his license
naturally dete rmine the
band limits within which he
must operate. And he must
do th is with a ve ry high de
gree of precisio n - to be
ab le to go back to some
de signa ted frequency as
wel l as to stay with in the
li mits.

This art icle covers the ap
proach taken fo r th is ama
teur to mod ify his TR4-eW
(it can be retu rned to nor
mal with little or no prob
lem) so tha t he could oper
ate with re la t ive ease and
be sure of his frequency
within + 1 kHz a t all t imes.

The first method tried
wa s to u se la be l ta pe
[Dv mo I o r eq u iva le nt)
wi th braill e markin gs a t
tached to the face of the
tra nsceiver fro nt pane l, us
ing the dim ple on the tu n
ing-knob skirt as a refere nce
point. This method lacked
precision of adjustment
and was difficult to use be
ca use of the limited wrist
act ion of the ham . The
marki ngs can be seen under
t he new p la st ic dis k in
Photo A.
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After study ing the design
of the tun ing assemb ly on
the tra nsceive r in detail, it
was appa rent that the easi
est and most practical form
of frequency display would
be a d isk behind the tuning
knob, in place of the gradu
ated skirt. If the braille
ma rkings were on the pe
ri pheral edge of the skirt
and the skirt were tra nspar
ent, then ei ther a sightless
or a sighted amateur could

ope rate the equipmen t. In
additio n, the limited wris t
action wou ld not be a prob
le m.

A sc rap of Yo "<thick plas
tic, such as Plexiglas™ , was
obtained from a local sup
ply house at a very low
cost. A lo ca l ma chi ni st
turned a 3 VJ" d isc from thi s
piece and drilled a Yo " hole
in the center to fit the tun
ing shaft. See Photo C. A

concentric hole had to be
drilled pa rtway through the
d isc at the cen ter to a llow
for the la rger diameter of
the concentric shaft on the
tu ning shaft. This concen
tric shaft turn s the plastic
discs on the interior fre
quency display .

Drake has used a short
piece of rubber tubing to
transmit the turning motion
of the knob to the inter ior
fr equ en cy d isplay d iscs .
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the front panel with t he
bra ille ma rkings on the pe
riphery of the disk. Using
this method, the amateur
ca n d ia l the des ired fre
quency with an error of less
than 1 kHz .

The system has now been
in use fo r several months
and is wo rking very sat isfac
torily. The brail le dots on
the tape attached to the
disk edge see m to stay
much better than expected.
In apply ing these ma rkers,
it is extreme ly important
that the edge of the disk be
absolute ly clean and that
the adhesive on the tapes
not be touched with your
fi ngers du ring application .
Small pin heads could be
used in the future, but they
must be very sma ll so that
the ham ca n feel the entire
brail le digit without having
to hunt around for it.

This scheme could be
used on any equipment that
uses an external tuning
knob with e nough shaft so
that the knob can be rein
sta lled after the disk is in
sta lled behind it. Also, the
frequency-tuning knob fre
quency-per-revolution must
be something that is easily
determ ined.

I would like to thank Jim
Devilbiss WA3FUJ for rna
ch ining the plast ic, Bob
Hurwitz K3 DLC for the pho
tographs, Joe Fincutter
W3lK for his help in pre pa r
ing this article, and Harry
Mossberg WB3lfD for the
opportun ity to devise the
system . •

Photo C. Deta il of pla stic disk and rubber spacer.

simply marked with a dot
while the 5-, 10-, 15-, 20-,
and 25-kHz div isions were
marked with the appropri
ate bra ille symbol and the
left-most column of do ts
a ligned as the marker. The
starting and end ing points
were the same and were in
dicated with the 25-kHz
bra ille tape. In order to es
tab lish a re fe rence mark on
the transceiver face , a sim
ple column of dots was put
on a piece of label tape a nd
attached above the window
of the face plate (see Photo
AI

Since Dra ke does not
specify t he a mou nt of over
trave l of the PTO, each
transceiver dia l will stop at
a d ifferent frequency. By
determining the frequency
of the stop (by a sighted
ha m) and counting the
numbe r of turns necessary
to get to t he edge of the
sub band , the amateu r was
able to estab lish one edge
of the subba nd limit. The
set screw hole in t he kno b
can be set so that it is verti
ca l when the edge of the
sub band is reac hed, the re
by giv ing the amateur an
addit ional point of refer
ence for counting the num
be r of turns from the PTO
stop. The primary re fe rence
li ne is the left-ha nd edge of
dots on the brai lle 25-kHz
mark . With the subband lo
cated, t he a mateur now can
stay within t he band or op
erate on a predetermined
freque ncy by aligning the
dots used as reference on

melt under the c utte r. The
origin a l alumin um knob
skirt was saved, along with
the rubber coupling, so that
the transce iver cou ld be re
turned to norm al configura
tion at a la ter date, if neces
sa ry.

Now that the mechanism
was working, some method
had to be derived so that
frequency cou ld easily be
determined . Since the tun
ing system was designed so
that one complete turn of
the knob was 25 kHz, the
perimeter of the new d isk
was divided at 25 equid is
tant points (perimeter divid
ed by 25), representing 1
kHz per division . The
braille system was used to
ma rk the d ivi sions. The dots
were put on la be l tape, us
ing a bra ille typewriter that
the sightle ss ham owned.
These sma ll pieces of tape
were then a ttached to t he
periphery of the disk at t he
appropriate places .

The 1-kHz po int s were

=-
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,,0 •

c . · (f"fl •• , •.#'"
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Since our design for th is
modif i cation precluded
changes which wou ld pre
vent returning the set to
normal for possible later re
sa le, a piece of ruby-red
eraser was used to make a
new pad that was not as
thick as the origina l piece
of tubing (see Photo C).

When the new parts, rub
ber pad, and plasti c di sc
were assembled on the tun
ing shaft, it was discovered
that the tunin g-knob set
screw would not engage the
tuning shaf t. This minor
problem was overcome by
machining a 3/16" x 1/8"
circu lar fl at-bottom groove.
This groove a llowed the
knob to be inset into the
new plastic d isk far enough
for the set screw to engage
the sha ft and its rough bot
tom to increase the friction
between the knob and the
new plastic dis c . Th is ma
ch ining must be done very
slowly, or the plastic wil l
chip along the edges or

Ph oto 8. Close-up of pla stic disk and rubber spacer
mounted on the tuning sha ft.
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Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J. 08812
201-469-1219

WE'RE ROLIN
IN CRYSTALS!

Vo~om
PRODUCTS CORPORATION
65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070
(312) 459-3680

Dealer Inquiries Invited

2 Meter Crystals - &3.95 each
(10 or More - &3.50 each)

just like adding a 10-watt amp
to your 2-meter hand-held...

The difference Is truly astounding! With YoCom 's Sfe
wave gain antenna on your hand-held, you'll now be full
quieting from spots you could barely make it from before
with a rubber duck... good readability where you couldn 't
even be heard before. Telescoped it's about as compact
as (and hears about the same as) a ducky, and Its base
spring/tuning coil flexes about as well, too.
Try one... YOU'll be convinced, too!

• True '10 wave gain anlenna
• Dramatically boosts reception as well

as transmit range
• Individually tuned matching network
• Base spring/tuned coil protects radio as

well as antenna from accidents
• Extends to 47", telescopes to only 8"
• BNC connector fits most current hand

held and portable radios
• Better than 1.5:1 VSWR across the

entire 144-148 MHz band
• Only $24.95 from your dealer or

postpaid from YoCom
(Illinois residents please include 6% sales tax}

Reach Out!

IV

We Stock Crystals For:
Cle:gg Drake: leom
Kenwood Midland Regency
Standard Wilson Yeesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Custom crysters.j

OPEN AT 8PM EST
CLOSED AT 8PM PST

IF YOU DO NOT SEE
WHAT YOU WAN ASK

ORDERS ARE POSTAGE PAID
COD_VISA_MASTERCHAROE
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to have an swr scale. Nor
mally there is no need to
use a meter with a ca li
brated scale s ince usual ly
o ne will simply be adju st
ing the tuner for min im um
swr in the " reflected" posi
t ion with the sensi tivity
potentiometer set at max
imum.

There is no specia l con
struction care req uired in
putting togethe r the six
sq ua re tuner. To provide
easy coil access, however,
the capaci to rs were mount
ed o n the bottom cover of
the util ity box. The one ca
pacitor which has to be
above ground was mounted
on a su itable p iece of Bake
lite and, of course, an insu
lated shaft coupling was
used . It was centered be
tween the two other capaci
tors so that its cont rol shaft
could pass between them
to t he front panel. There is
st ill sufficient room in the
enclos ure to add an anten-

Fig. 3. A T-network. t ype of
tuner popularly called a
transmatch.
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Fig. Z. Circuitry of the "six-square" tuner. The simple swr
bridge which is built around a piece of RG-58 can also be
used with any of the other tuners described. L is 2 J.1" diam
eter, 4 turns/inch 4 " fang. Capacitors are 300-pF, 2-kV sur
plus type.

co il-tap switc h and wider
spaced va riab le capacitors
as sugges ted for the circuit
of Fig. 1.

The swr circuit used in
the tu ne r is just about t he
simplest one that can be
home-brewed, yet it is very
effective. To construct it,
o ne fi rst st ri ps the vinyl
jacket off app roxi mate ly
5% inches o f RG-58. The
bra id is bunched slig htly
and s l ip pe d o ff . Tw o
lengths of enameled wire of
any sma ll gauge (e.g. , #22)
are the n placed over t he in
sulated center conduc tor
and the braid replaced over
the assembly. A 4 %" length
of shrink tubing is then
placed over the braid and
heated. The result is a 4 1;1 "
long pickup section with
% " left on each end fo r
connec tio ns. The assembly
can be bent into a U-form,
and all the co mpo nents for
the swr circuit (except the
se ns itiv ity potent iometer
and forward/reverse switc h).
can be mounted on a multi
ple-lug terminal strip .

The circuit will operate
well over the 80-to-' 0
mete r range wit h t rans
mitter o ut put powers of 25
Watts to 800 Watts. The
meter used was a CB sur
p lus o ne whi ch happened

arm has been added o n the
ou tput side. The added ca
pacitor a llows a better
matching range and also
does not make the coil -tap
points so critical. A com
mercial version of this cir
cuit uses fixed , switched ca
pacitors in place of t he vari
able capacitor to ground o n
the antenna side of the cir
cuit. One could experiment
with this idea if one wants
to save a va riab le capaci to r
by using five o r six fixed ca
pacitors to cover the range
approximately from 50 to
300 pF.

Although a coil -tap
switch is used, the coil taps
are made adjustable by im
p lementing them via spring
cl ips rather than by solder
ing tap leads to the coil .
This method req uires a bit
more work , lo c ating a
source for the spri ng clips
(surplus o nes were used),
but the advantage is that
one can experi menta lly de
termine the best coi l-tap
position for each band and
then leave the taps set until
an antenna is changed.
Since the top cover of the
tuner can be removed easi
ly to access the coil, t he
whol e a rra nge me nt be
comes quite practi cal and
cos ts far less th an using a
roller inductor.

As dimensioned , the tun
er is mainly useful for the
10/15/2(}.meter bands. It can
be dimensioned easily for
the lower frequency bands
by using co il stock with a
tu rns/inch dimension which
prod uces up to 28 jJH induc
tance (e .g ., 3" -d ia mete r
stock, 6 turns/inc h, 5 inc hes
long). However, on the low
er frequency bands , the
3QO-pF variable capacito r
to ground on the output
side will usually not have
enough range. O ne usuall y
will have to parallel fixed
capacitors to it so that a to
tal capacitance of 1200
1500 pF can be achieved.
The extension of the tu ner
to the kW leve l would not
require changing the coil
but the usage of a suitable

coil taps shou ld cover pro
gressively more t urns, suc h
as 3, 7, 15, e tc ., to ut il ize
the full 12-posit io n capaci
ty of the coil-tap switch.
Going up towards the kW
level, o ne could use a
350-pF capacitor spaced
for several thousa nd volts
(E. F. Johnson 154-1 0) and
3"-d iame te r co il stock hav
ing 4-6 turns/inch to make
up the inductance .

A problem at th is power
level, however, becomes
that of finding a suitable
coil -tap switch since, espe
cially if low im pedances are
being matched, co ns id
erab le ampe rage will flow
through the switch con
tacts , It might be just as
economica l to use a roller
inductor at the kW leve l.
One suitab le type wo uld be
the E. F. Johnson #229-203,
28-", H inducto r, al t hough
various othe r surplus units
which are avai lable on the
ma rket also are usable as
long as they have 16-28 ",H
of ind ucta nce.

The simple I-tuner is
meant for use with an exte r
nal swr bridge. However,
one could combine it with
the home-brew swr circuit
desc ribed for the next tune r
if o ne wanted a complete ly
self-contained uni t. Also, it
shou ld be noted that the
no rmal/reverse switc h ar
ra nge me nt shown could
easi ly be expanded into an
antenna-selector switch if
desired .

The tu ne r diagrammed in
Fig. 2 is dubbed the "six
square" tuner because it
fits into a b-inc b-sq ua re
aluminum uti lity box. It will
match a far wider range of
impedances than the si m
ple I-tuner and, as shown,
will hand le 500 to 600
Watts PEP of transm itter
output. It has been used
with multi band antennas,
loops, and random-length
longwi res with equally
good resu lts.

The circuitry used is that
of a pi-network except that
an ext ra se ries-capaci to r
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balanced transmission line
by adding a balun. The #5
balun kit from Amidon will
suffice for power levels of a
few hu nd red Watts, and it
comes com plete with in
structions on how to put to
gether e ither a standa rd 1:1
or 1:4 balun. For a kw-level
balun, one can follow the
same basic instructions but
use two or three Amidon T~

200-2 co res stacked and
covered with some fo rm of
good insulat ing tape, pref
e rably a glass-cloth type.

The tuners are a ll used in
a conventional manner .
That is, tuning them so the
swr on a coaxial line be
tween a transceiver and the
tuner is as close to 1:1 as
possible . A gene ral rule of
thum b is to use setti ngs on
the tu ners on each band so
that the maximum capaci
tance is engaged. Some of
the tuner circuits, particu
larly that of Fig . 2, will pro
vide some useful harmonic
attenuation. On the other
ha nd, the ci rcu it of Fig. 3,
for some settings, will act as
a high-pass filter and pro
vide no useful harmonic at
tenuation .

The best approach prob
ably is not to expect dual
benefits from a tu ne r. If har
monics are a prob lem, a
good low-pass filter should
be used and the tuner left
to function solely as a
matching device.

Can a kw-level tuner be
bu ilt for $25? One would
never th ink so if one priced
a ll new components, since
a simple va riable capac itor
can run from $20 to $30.
The key to building any of
the tuners economically is
to find good but low-cost
parts . It can be done if one
is wil ling to spend a bit of
t ime looking around . The
va riable capacitors fo r the
tuner of Fig. 3 cost $25 from
a new component dea ler.
The same capacitors. un
used but 20 years old, cost
$3.95 from a surplus parts
dea ler who advertises wide
ly in the amateu r rad io
magazines.•

changing only the ro ll er in
ductor to a 28-,..,.H unit, its
range will be extended to
160 mete rs. With the com
ponents listed. the tuner
will easily hand le 300 to 500
Watts o utput. It can be
made into a kW-level tu ner
just by substituting va riab le
capacitors with wider plate
spacing (e.g., E. F. Johnson
154-10 or equivalent with
.075-inc h or more plate
spacing). The rolle r-induc
tor type does not have to be
changed .

The unit is constructed in
an 1MB enclosure, #CR-8b4,
which measu res 8" X 6" x
4 Vz " inches. The variable
capacitors a re a ll mounted
on a Bakelite panel placed
in the midd le of the enc lo
sure. The panel is fastened
to the rear a nd bottom of
the enclosure by means of
4-40 ha rdware using holes
d rilled and tapped into the
panel where it butts against
the enclosure.

Two of the variabl e ca
pacitors a re jo ined by a
shaft cou pler to make up
the dual-variable capacitor
shown in Fig. 3. It is not ab
solutely necessary, howev
e r, to use a dual va riable if
one doesn' t mind having an
extra contro l to tu ne when
two separate variab le ca
pacitors are used . A stan
d ard J. W . Mille r t urns
counter is used with the
ro lle r inductor, but anv
th ing that one can impro
vise tha t will give the ap
proximate loca tion of the
co ntac t rol ler on the coi l
will su ffice. It is hardly nee
essary to have a turns lnd i
cator that reads out to 3
digits! The antenna-selector
switch and indicator LEDs
on the fro nt panel were in
tended for late r use to re
motel y switc h antennas by
passing a de voltage of dif
feren t pol arity down a co
ax ia l tra nsmission to con
t rol remote ly-located re
lays. The basic scheme is
shown in Fig. 4.

Each tu ner can be ex
panded as desired and pro
vis ions made to work into a

do. but it does seem to have
a wide enough matching
range to satisfy most needs
ranging f rom Field Day ran
do m wires to the usua l
fixed-stat ion antennas.

A particu lar adva ntage
of the circu it is that it does
not require unusually large
values of capacitance even
o n the low freq uency
ba nds . With t he values
shown in Fig. 3, the tu ner
will cover BQ..10 meters. By
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na-selector switch o r 100
Watt-class, dummy-load re
sistor, if desi red .

The final tuner unit is dia
grammed in Fig. 3. Most
amateu rs have come to re
gard this type of tuner cir
cuitry (which is a variation
of a T-network) as the best
of the "matc h anything"
variety. Of course, it will
not " m atch anything" any
more than any other single
ci rcuit configuration wi ll

Fig. 4. The emenne-setect switch shown with the last tuner
was meant to implement a remore retev-switcned antenna
selector scheme of the rype shown here. Ma ny good surplus
24-volt relays are available which could be used.
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might be encoun tared diving to great depths . fled return 11 for lull money back,
The plrleel walch for a Iihttime
Imagine spht-seccnd accuracy lor the rest 01 your !lfe , CREDIT CARD ORDERS CALL
Sunwa tch is a virtually lndastrucuble, baauttiullv TOLL FREE 800-228-2826
styled, space-age ttmaptsca. and II's avatlable In three NEB. aestoente Call 8()().{j42..B777
exciting Ilntshes Brushed stainless steel. Gold tone DR MAIL THiS NO RISH COUPON
statnlesa steel, or a Durabla black Ilnish on stainless

stael. All Sunwatches come with a matching stainless ~R-IE-HL-TI-ME-C-DR:-l "-::'2-- -
steel band with removable llnks and edjusteble clasp I "
Made inlh. United 51.115 53 S Jelferson Hd. , Dept 73 Whlppanr NJ 07981 ,

The Sunwatch, destqned by Roger Riehl. was betnq I Pl.......4 "'.:
worn hy its inventor nearly a year hefore the ftrst Brushed Stainless Steel Sunwatches
electronic digital watch was even available to the gen - I at $139.95 each
eral public. smce that ttme constant anglneerlng evalu- I Black FInish on Stainless Steel Sunwatches
atfona and design Improvements have been made on at $159.95 each
the Sunwatch to tncorporete the latest In digital micro- I Gold Tone Stainless Steel Case Sunwatcbes
CIrculi and solar power technology Thus tha Sunwtch at $159 95 each
today represents state-ct-the-ert elactrontcs techno ogy I 24 Hour (Mllltar Time) $1000 Addlllonal
It 15 built to tha same rigid standa rds practiced by the G ft B t $/SSllBch
manufacturer In c!"Ballng sopfusncated computer m1cNl- I I exes a
circuits lor the U 5 Government and other major Please add $3 ,95 ~r watch shipping and Insurance
use rs of these components I Enclosed Is $ Chock or MIlney Order

IN J Ile , ld.nt< add .ppm",liit• • • Iii, I.. '* A ward abaul ather " Solar Watchls"
Roger Hrehl. designer of the Sunwatch, states that I CHARBE IT: {Check Onel
the re is no other completely solar po wered watch on I 0 Mester Charge 0 VISA IBankAmericardl
the market today Claims of solar power by other watch
manulatturers are based on tbe use of a small solar I C,eo'l Card" ean~"

tn techmral terms, to be 01 Vlrlually no slgnlficanl value I
in extending the hfe of a watch hatte ry For this reason,
all other so-called "solar welches" must have replace- I
able batteries The Sun watch's power storage system,
however, need nevar be changed and is , in laC'!, perma- I Address
nently sealad to withstand abuse and the elements . I C,ty Stale Zip, _

Spi ce I I I Rccura.:y
Now ~ull never worry about accuracy again. Because
the Sunwatch wtll keep you en time lor the res! of your
bIB. {Accurate to within t sac. par month )
Solar ag l . lfieillll ey
Miniature solar cells automatlcally convert sunlight,
dayllght or ordinary bulb 11gh! Into usable energy for
storage, The solar cells last vtrtuallv !oravar 50 youll
never replace a watch battery again,
Programmed fDr awn. clI"lury
The built-tn computer on a chip wil l always display the
ccrreet time date and month. Also, It automatlcally
adjusts the watch calendar for long and shortmonths,
leap years and tts programmed until the year 21001
Easy II raad
The natural Side-View display lets you tell the time. day
and dare wuhout twisting your arm into an untnmfnrt 
able pcsuron
Numbers . lw.ys visible
Four varying light tntenstnes are built Into the viewing
disp lay, allowing the Sunwatch to adlust automattrallv
to any light This means you can always read a, even
in the brightest sunltqht
10 Displ.y han.ctians
The Sunwatch Is capable of displaying the follu wmq
information hours ' mmctes - seconds ' months ' date
• day • leap year ' sped calibration • AM/PM Indicator
• seconds count -off
Exlreme accur.cy
llnlike other electronic watches using tuned crystals to
control tlmlng acrurecj. the Sunwatch Incorporates a
unique programmable, mrcroctecuu synthesizer to
make it the Ilrs t watch ln history that Is accurate to less
than I saccad per month , Thais 5 Urnes more accurate
than the lates t quartz Accutron.
Thl Pawer Source
!'lny sihcon power cells, which are constanlly being
energized by natural sunllght, daylight or an ordinary
hqht bulb koeF the Sun watch energy storage system
charged Should the watch not be exposed to ltqht, It
will ccnunae to operate for months on stored power,
Thl mas I indestructible w.lI:h in the warld
The worktngs of the watch ' solar panels, energy cells,
quartz crystal, computer on a Chip, etc" are all perma
nently sealed in a Lexan module Thts module Is so
unique It's protected by US and lorelgn patents ,
Complltlly w.lerpraof
Leave the Sunwatch In salt water for months Dive wtth
it in depths up to 750 Iaet There are no openings 
magnetlc slrde bars acuvete all lunctlons Wa h Sun
watch 's exclusiVl!, permanently sealed Lexao module,
there are no "0 - rlnl/s or seals to leak

...._w_
• N. r•••ttt f c.Ia i_

I.." ...

Quick deli\ery direct from the manufacturer



Destined to become
an old friend

This is one piece of equipment you'll keep
for a long time. We've designed out the ob
solescence with our new plug-in application
modules. These fully shielded modules, about
the size of a business card, will keep your ATR·
6800 as new as tomorrow with updates, and
future program expansion. You'll be proud of
its top "on-the-air" RITY/CW performance, and
of its versatility as your HAM COMPUTERISTA·
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TION CONTROL. Make a permanent place in
your station for the system that won't gather
dust! ATR·6800 system with 10 practical pro
grams in module number one, and nine inch
video monitor . .. $2495. Companion printer,
add $450. Module #1 separately, $189. Get to
know the active hams at MICROLOG Corp.,
4 Professional Drive, Gaithersburg, MD. 20760.
Tel.: (301) 948·5307.

fiTR-6800
COMMUNICATIONS SYSTEM

MICROI.OG
INNOVATORS IN DIGITAL COMMUNICATIONS



ATR-6800 Standard Features

COMPATI BILITY with any rad io t ransceiver. Simple speaker
audio input, no extra equipment, terminal units, etc., required.
Everything is buill in. Narrow band single tone phase correlation
detector for CW, dual tone computer enhanced demodulator for
RTTY,

EXTENSIVE SHIELDING and a neuerc welded heavy aluminum
enclosure lor a degree of RFI immunity thai plastic or loose
sheet metal cased units cannot touch. Solid quality you can feel.

SPUT SCREEN OPERATION allows you 10 type and edit your
transmit text (up to 1800 characters) even whi le receiving. Loca
t ion of splilline (amount of viewable receive and transmit text) is
keyboard programmable anywhere on the screen.

UP TO 10 INDEPENDENT MESSAGES of up to 80 characters
each can be stored for instan t recall.

WRU AND SEL·CAL MEMORIES lor 'auto- respo nse' capabi li ties.

BATTERY BACKUP MEMORY for all stored messages, ID and
operating parameters means that when you lose po wer (or turn it
off) the memory is retained. A fu ll charge will ho ld memory for
about two weeks. (Charging c ircuit bu il t in.)

HARD COPY PRINTER INTERFACE ac tually converts any code
input to your printer's code and speed . For example, MORSE
code inputs to the ATR can be printed on any Baudo t machine
(Model 28, etc.). Baudot to ASCII or ASCII to Baudot conversion
is easy and the line length is programmable.

AUTO·START inhibits display of ncn-srrrv signals.

AUTO CW 10 IN RTTY shifts from RTTY to MORSE, sends your
call and automatically shi lls back to RTTY.

MICRO LOG EXCLUSIVE NON STANDARD TTY SPEEDS plus all
standard Baudo t and ASCII speeds. (Ap. Mod. No.1 .)

MICROLOG EXCLUSIVE " SYNC·LOCK" ASCII @ 110 and 300
Baud is compatible wi th all other equ ipment. Sends standard
ASCII codes wi th extended stop bit whic h prevent s
loss of sync on interference h it s. Th is lowers the
" info" rate while maintaining ASCII charac ter rat e.

ULTRA·CLEAN SYNTHESIZED SINE WAVE AUDIO
outputs for AFSK, and SSTV are keyboard proq ram
mabie for any tone pai rs between 500 and 3000 Hz.

SOLID STATE SWITCHES as well as high speed mer
cury relay (n.o. and n.c.) key ing outputs.

ZOOM DISPLAY MODE doubles the character size for
even easier viewing. Video can be black tenere on
while background or reversed while on black.

TAPE RECORDER INTERFACE for pre-recording your
message on standard cassette tape lor tater ret ransmission, or
for direct recording of received signals or computer prog rams.

CONVENIENT SCOPE OUTPUT lor ATTY tuning and a unique reo
generated audio tu ning aid for CW, as well as an LED for both
modes.

KEYBOARD CONTROLLED TRANSMIT/RECEIVE RelAY for
automat ic transcei ve switching.

QUICK BROWN FOX, RYAY in Baudo t. U' U' in ASCII and VVV in
Morse stored In ROM .

RANDOM CODE GROUPS of 5 charac ters, MORSE or RTTY, lor
test transmiss ions.

INTERNAL 24 HOUR CLOCK displayed on screen may be in
serted in to transmit text at any t ime, or used in you r computer
program.

...Ru. s. ,'c. _~ 13D

FULL 63 KEY COMPUTER GRADE KEYBOA RD.

KEYBOARD CONTROLL ED UNSHIFT on space in Baudot for
auto reset to LTAS after reception of space.

VISUAL DISPLAY of all operating parameters shows system
status and control commands.

REMOTE COMPUTER TERMINAL via built in RS-232 connector
at rates of up to 9600 baud .

APPLICATION MOD ULE plugs directly in to the rear panel con
nector.

MODULE NUMBER ONE INCLUDES:

AUTO SEND/RESPONSE - sends repet itive message, listens
for rep ly , returns the ca l l and alert s the operator.

SSTV - outputs s tandard SSTV tones for sendi ng large
sc reen characters and graphics.

MAIL BOX - unattended message store and retrieval.

RTTY SPEED SEEKER - determines the speed and code 01 an
incoming signal.

LOG KEEPER - prints aso,no., t ime, and log data.

NON STANDARD SPEEDS - ASCII operation at 10 to 100 baud.

SELECTIVE PRINT - keywords enable/disable printer.

SPECIAL AUTO·START - inhibits display 01 "non-text " data

DUMP TAPE - allows user to " dump" selected segments 01
memory to standard cassette tape.

SYSTEM DIAGNOSTICS - 3 sell test modes.

REAR PANEL CONNECTIONS

0 SOLID STATE SWITCHES

0 TRANSMIT/RECEIVE RELAY

0 PROGRAMMABLE TONE OUTPUT

0 STANDARD RS·232 CONNECTOR

0 RECORDER INTERFACE

0 RECEIVE AUDIO IN

0 VIDEO OUTPUT

0 NOINC RELAY KEYING

0 PRINTER OUTPUT

Clll APPLICATIONS MODULE CONNECTOR

G) OSCILLOSCOPE OUTPUT
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ICOM VHF Mobile Performance at a Budget Price

Imagine IC:22S.~rformance and
SunpliClty. . .

plus 800 channels ...
Easy to Operate.
• Convenient pushbutton frequency

selectio n
• Monitor repeater inputs at the flip

of a switch
• Hi/Lo w power pushbutton

selectible
• Touch Toneg available wirh oprional

HM8 microphone
• Convenient hookup points for sub

audible tone encoder or co nt inuous

tone controlled squelch system
• 5 KH: step (800 T / R channels

standard)
• Covers the complete 144-147.995

Ml-lz ham band
ICOM Performance.
• 5 helical resonators for outstanding

selectivity
• Continuous duty rated 10 watt

tra nsmit te r - rugged performance
• Excellent receiver sensitivity

tf fllICOMI

• Patterned after rCOM's extremely
successful and reliable IC -22S.

• APe circuit for protection of finals
Versatile.
• Easily set up for CAP/MARS use
• 8 pin mic connector
• 9 pin undedicated accessory socket
• Rcrnotable frequency select io n

option
• C ompact si ze 16.2 in (W) x 2.3 in

(H ) x 8.6 in (0 ))

2112 ~ 116th Avenue NE, Bellevue WA 98004
333 1 Towerwood Dr., Su ite 307. Dallas. TX 75234
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lheHD-n
R Dr

byAlliance
A precision instrument

built to last.
The HD-73 combines Dual-Speed rotation

and a single 5-position switch with the clear
visibility of a backlit D'Arsonval meter. So

you get precise control for fast and fine tuning.
And the advanced technology of HD-73

is backed by quality construction. Heavy
duty aluminum casings and hardened steel

drive gears. lifetime factory lubrication that
withstands -20°F. to

120°F. temperatures.
The superior design

of the HD-73 mast
support bracket. with

optional no-slip positive
drive, assures perfect

in-tower centering with
no special tools.

Automatic braking
minimizes inertia

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

your wavelength.
Write tor perform-

ance details
today.

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

I
I ~ The Alliance Manufacturing Company. Inc., .1
~ Alliance, Ohio 44601 .... 314

~ __ ~ J

Brings you the
1M eakthroughs!

CK·) CONTEST KEYER $129.95
MK·) STANDARD KEVER $79.95
MT·) MORSE TRAINER $99.95
KT·) MORSE KEYER /TRAINER $)29.95
ME·) MEMORY EXPANSION
BOARD FOR MM·) KEYER $59.95
AC.) 600 Ma. A.C. SUPPLY
FOR MM·) KEYER $)4.95
AC·2 350 Ma. A.C. SUPPLY
FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICDM AND YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:
YAESU FT·207R 2 METER $269.95
ICOM IC·2AT 2 METER $242.50
KENWOOD TR·2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

MODEL MM-1
MORSEMATIC

KEVER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

CALL TODAY 406·259·9554
CONLEY RADIO SUPPLY

3)8 N. )6th SI. Billings, Montana 59)0)

I

I
I

•

(

ISOPOLE VHF ANTENNAS
\ \ ISOPOl£·)44 JR. BASE ANTENNA $39.95

ISOPOLE·)44 BASE ANTENNA $49.95

No Sales Tax ::'witl::.===;;
in Montana. .......... cost, _ """"_.

ers or ira ee:soe your sitf1)lez distance!

73 Magazine • May, 1981 65



•

leff DeTra y WBBBTH
7] M agazine Staff

Kenwood's New 8305
- evolution, not revolution
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H aving long been a fan
of Ke nwood's 15-8205,

I looked forward with great
anticipation to t he arrival
of its s uccesso r, the
15-8305. The 8305. I knew,
promised a number of im
provements and additions.
among them more flexible
rece iver controls, smaller
size. and the capabil ity of
operating on the three new
WARe bands. I was both
surprised and pleased that
Kenwood chose to produce
a new radio with a tube
type final amplifier, given
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the current tre nd toward
solid-state finals . My gen
era l impress ion, after living
with the 15-8305 for about
six weeks. is t hat Kenwood
has kept the best features
of the 820S. improved the
weak areas, and added con
trols which make the rig
more fun to operate.

The Receiver

On receive, the T5-8305
covers a ll nine ham bands,
present and future, from
160 through 10 meters. Sen
sitivitv is rated at 0.25 uV,

Kenwood's T~305.

and side-by-side compari
so ns with othe r hot recelv
ers show the 8305 to be
their equal in this area .
Typical of Kenwood gea r.
the audio is superb, even
when hea rd th rough the
small interna l speaker. Ken
wood engineers must bor
row a colleague from the
company 's hig h f idel ity
sound department when de
signing the aud io stages of
their ham eq uipment.

Some of the most o bvi
o us differences between
the 8305 and the 8205 in-

volve re ce iver featu res .
While the basic du al con
version design scheme with
i-fs a t 455 kHz and 8.83
MHz remains intact. Ken
wood has given 8305 own
ers a n impressive array of
easy-to-use receiver con
trols. some of which are not
present on the 8205. Three
of these cont rols deserve
specia l me ntion.

Foremost among these is
the Va riab le Bandwidth
Tuning (V BT) control. VBT
allows you to cha nge the
width of the i-f passband
from the normal 2.4 kHz all
the way down to 500 Hz, if
d e sired . Amo ng o t he r
things, th is control makes
possible some serious CW
o peration, even without the
optiona l crystal fi lters. The
na rrowing of the passband
is accomplis hed by slightly
raising the center frequen
cy of one i-f filte r. while
slightly lowering the fre
quency of the second i-f
filte r. The net result is the
narrowi ng of the i-f pass
band with no change in t he
cente r frequency.

The i-f shi ft fun ction is a
holdover fro m t he 8205.
This control actua ll y moves
t he center frequen cy of the
receiver passband by ± 1.2
kHz. When used alone, it
a llows yo u to shift the
whole passband up or down
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The 18HT " Hy-Tower" is the only full size,
automatic band-switching verti cal antenna
for 80 thru 10 meters on the market today ! It
features a unique stub decoupling system
which effectively isolates var ious sect ions
of the antenna so than an e lectri ca l '/.
wave length (or odd mu ltiple of a '/.
wavelength) appears on a ll bands. As a
result . the VSWR is less than 1.5 :1 at
resonance BO thru 10 meters.

Typical 2:1 VSWR Bandwidths .re:
.700 kHz on 10 meters
• 300 kHz Cor better) on 16, 20. and

40 meter.
• 250 kHz on 80 met.r.

With the addition of a ba.. loadlng coli,
the 18HT also provide. exceptional 160
meter performance I

Many 18HT's have been in service for
15 years or more and they still deliver
"original spec" performance. This
enviable record is the result of
Hy-Gain's no-compromise attitude
toward materials and construction.The
1 BHT is complete with a 24 foot
galvanized tower that supports the
entire system without guys in winds up
to 75 mph.The top section consists of
dependable 6063-T832 taper
swaged a luminum tubing that
extends the antenna fo an overall
height of 50 feet. A special hinged
base allows complete assembly on the
ground and permits easy raising and
lowering.
Hy-Gain o t te rs a wide select ion of
v e r t ic a l antennas as well as a
complete line of beams and crank-up
towers. Write for detailed information
today!

____:;.-==-._......, 50
-~",•• " I ' _. __

TELEX rJjg lliJitij
TELEX COMMUNICATIONS. INC

18HT
The World's Finest
Multiband Vertical

slight ly to avo id bother
some interference. What
real ly makes thi s funct ion a
winner, however, is i ts use
in conjunc t ion with the V BT
control. By narrow ing the
passband and at the same
t ime shi fti ng it, some rather
rema rkable feats of recep
tion can be accomp li shed.
On phone, weak signals
which m ight otherwise be
buried by off-channel gar
bage can be brought up to
intelligible levels. On CW,
it's possible to reduce the
passband width to 500 Hz
using VBT. then adjust the
Shift cont rol to select one
of th ree o r four CW signals,
all without touching the
tuning dia l. I t's not as com
plex as it sounds, of course,
taking a lot less time to do it
than to describe it.

Notch fi lters are now
standard issue on several
modern transceivers. Each
man uf ac tu rer seems t o
have a d ifferent idea about
what ham s want on this
score. As a result, we have
several differen t types of
notch f ilters on current r igs,
all of them usefu l in their
own w ay . Kenwood's notch
on the 830S is moderately
deep -a bit better than 40
dB - and very easy to fi nd.
It does a good job on al l sin
gle-tone type (ca rr ier) inter
ference and is especia l ly
benefi cial du ri ng phone
operation. It has proven
less useful than expected
on CW, most ly because
there always seems to be
more than one stat ion I
want to notc h ou t. The
no tch filter ge ts only a
small f raction of the use
that the V BT and Shift con
tro ls get.

O nce you are past t he
three cont rols mentioned
above, the receiver port ion
of the 830 S becomes more
fami liar.

Standard equipment in
cludes a good noise blanker
with adjustable threshold .
The th reshold level is a
rather touchy adjustment.

Continued on page 111 ... 316
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Gerald Haas WA2/SR/4
Iennar Center-Suire 204
8720 North Kendall Dr;ve
Miami FL 33176

Azden's PCS-3000
- the 2-meter rig of the future is available now

Meet the newest Azden
2·meter rig , the

PCS-3000. Many of you are
no doubt familiar with the
ori ginal Azden. The new
" Series II " unit has a com
pletely different microcom
puter system. It covers an
8 -MHz range (142 to
149.995 MHz), has e ight
memory channels, a back
lighted keyboard, provision
for three auxiliary offsets

(CA P and Air Force MARS
are already included). se
lectable frequency steps of
5 or 10 kHz. and a nicad
battery for memory back
up. The radio also comes
with a free touchtonet w
pad kit.

Interesting, you sa y?
Well , there's more . The
above are self-explanatory,
but some of the features
will have to be described in

detail. These include the
microcomputer acquisit ion
tone, discriminator scan
stop, programmable band
scan, auto-resume with de
lay, memory retention of
offsets, and repeater input
monitoring. let' s look at
these one at a time.

Microcomputer
Acq uisition Tone

When you first switch on

the PCS·3000, it will make a
sho rt "tweep" sound . Each
time you press one of the
button s on the 1 2-key
microcomputer cont ro l
keyboard, you' ll hear the
same sound . The first time I
experienced this, I found it
to be quite ente rtai ning.
But it's very informative as
well . Once you get used to
it, it's hard to feel com
fortable wi thout it. I sup-

•
The PC5-3()()() measures 6--314 inches wide by 2·318 inches high by 9-314 inches deep. The unit comes apart into two pieces:
the "control head" (which houses the microcomputer and displays and is &-314 inches wide by 2-318 inches high by 2-5/8
inches deep) and the "main unit" (containing the transmitter and receiver circuits). In my car, only the co ntrol head is ac
tuall y mounted under the qashboard, saving much space. The main unit is under the passenger seat. An optional intercon
necting cabJe provides the electrical interface between the two units.
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pose it provides some kind
of psyc hologica l re in force
ment, rem oving all doubt
that the microcomputer has
gotten the message . All psy
choanalysis aside, though, I
like this feature .

Discriminator Scan Stop

The PCS-3000 makes use
of a n excl usive ci rcuit
which requ ires two cond i
t io ns for the scanner to
stop: presence of ca rrier
and frequ ency ce nte ring.
Unless the ca rrier is with in a
certai n range of center fre
quency, the scanner will
keep on going. This circu it
allows the rad io to scan in
steps of 5 kHz without stop
ping o ne channe l too soon.
(Although the carrier is in
side the passband when the
rece iver is 5 kHz below fre
quency, it isn't centered, so
the scanne r does not stop.)

Programmable Band Scan

Any sec tion of the fre
qu en cy ran ge 14 2 to
149 .99 5 MH z ca n be
scanned in inc rements of
eithe r 5 kHz or 10 kHz. The
lower- and upper-limit fre
que nc ie s a re sto red in
memo ry channels 7 and 8,
respectively. In gene ra l, it's
probably best to program
the lowest commo nly used
channe l into memo ry 7 and
the highest one into memo
ry 8. I programmed 146.52
into memory 7 and 147.00
into memo ry 8.

The offset in the band
sca nning mode is deter
mined by the offset written
into memory 8, except fo r
the lowe r-limit freq uency
offset, which is the offset
stored in memory 7. In my
case, channel 7 was pro
grammed for si mplex and
cha nne l 8 for - 600 kf-i z.
The ri g was thus set up for
simplex at .52 and - 600
split at a ll t he o t he r
scanned channels .

Auto-Resume with Delay

There a re three scanning
modes, F, B, and V, chose n
by the front-panel Scan/Off
set switch. These letters

With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a trt-bend beam
thai really ceuvere. You'll f ind thatlhere
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Galn's 'rrt-aanceee feature
separate High-a, high-efficiency traps
that ensure maximum FIB ratio and gain
and minimum VSWR on All THREE
bands, Hy-Galn'a "no-compromise"
construction features ; taper-swaged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance ; a rugged boom-to-mast
bracket that adjusts from 1'I." to 2'/1" ;
heavy gauge, mach ine formed, element
to-boom brackets that won 't allow the
elements to twist on the boom; and
improved element compression clamps
that allow greater tightening ability and
eeeter readjustment.
Hy-Galn'S unique Beta-Match is factory
pre-tuned to ensure minimum VSWR and
max imum gain on all three bands. All
Hy-Ga in beams are fed with 52 ohm
coaxial cable and deliver less than 1.5:1
VSWR at resonance.
Write for full details today!

TELEX. rli!l-gilillJ
TELEX COMMUNICATIONS. INC.

Hy-Gain has
the right
Tri-Bander
for youl

Antenna shown is :
TH8DXX
6-Element
Trl·Band Beam

Other Tri·Banders in the
Hy-Gain line :
TH5DX
5-Element
Trl~BandBeam

TH3MK3
3·Element
Trj-Band Beam

Tower shown is
The NEW Hy·Gain
HG·52SS
Sell Supporting
Crank-Up Tower

...316
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fr equen cy IS di sp layed
whil e recetvmg and the
transmitting frequency IS

d isp layed while t ransm it
ting, Pure and simple!

Repeater Input Monitoring
There is a littl e switc h on

t he side of the m icrophone
labeled "CH LOCK." When
this switch is ac tuated. the
receiver goes to t he transmit
frequency. If you transmit.
t he transmitter frequency
rema ms a s programmed .
This feature is useful if you
want to li sten to the repeat
er input frequ ency instead
of the output frequency.

keyboard Operation
It takes q uite a whi le to

learn the o perat ion of this

•

des ignate free sampling,
busy. and vac ant scanning
modes.

In the F position, the
scanner goes along unti l it
hits a busy channel, and
then it stops for about 5
seconds. Duri ng thi s time.
you can choose eit her to re
m am o n frequ e ncy (by
press ing a certain keybo ard
or m icrophone hutton) o r to
cont inue scanning (by just
w aiti ng). If you decide to
continue scanning, the unit
will start up again after the
5-second de lay and co ntin
ue unt il it gets to the next
busy cha nnel, where i t will
stop again fo r 5 seconds.
and so on.

In t he B position, the
radio scans until i t hits a
busy frequency and then
stops. If the carrier drops
ou t, the unit will sta rt scan
ning aga in af ter a delay of a
second or so. Again, you
can choose whether o r not
to stay o n frequen cy by
means of the same stop
command buttons.

Sometimes I have want
ed to stay o n frequen cy but
fo rgot to press a stop com
ma nd button. The sho rt de
lay before t he rad io re
su mes sc a n n in g IS ve ry
helpf ul here, because t he
repea ter will usually co me
ba ck up aga in before the
delay time is up,

In the V posit ion, the
radi o skips over busy chan
nels and stops a t vacant
ones . If a signal comes o n,
the rad io moves up to the
next vacant channel right
away, unless a stop com
mand key has been pressed ,

Memory Retention
of Offsets

Each of the eight mem
ory channe ls retains a fre
quency a nd one of three
offsets (s implex, - 600 kHz,
o r + 600 kHz). Program
ming is simple. lus t d ial up
the desired frequ ency and
offset , se t the memory ad
d res s to t he approp riate
c h a n ne l, a n d p re ss M
WRITE . When that channel
IS reca lled, the receiving
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Table 1.

very advanced and sophisti
cated radio. a nd I ce rta inly
am not going to try to cover
all the detai ls here. What
I'd like to do, though, is give
you some idea of how the
thing works, and some idea
of how versatile it reall y is.
So let's loo k a t the keys,
briefly, o ne a t a t ime.

The MHz UP key advanc
es the MHz figure only, in
the range of 2 to 9, in up
wa rd steps of 1 MHz. That
is, as thi s key is pressed over
and ove r, the MHz figure
changes in the sequence 2,
3, 4,5, 6,7. 8, 9, 2, 3, and so
on. No other d igits a re af
fec ted .

The 100K UP key advanc
es the 1OQ-kHz d igit upward

without changing the MHz
figu re o r the unit kHz
figure. Example: You have
the frequency 6.940 dis
p layed and actuate the
100K UP key, giving a new
d isplay of 6.040. Actuate
the 100K UP key again, and
the di splay becomes 6.140.
The 10QK DOWN key re
verses this, so if you have
6 .140 a nd h it th e 100K
DOW N key twice, you will
be back on 6.940. It takes a
little getting used to.

The SnoK UP key ad
vances the unit kHz digit by
either 5 or 10 kHz, depend
ing o n the se tti ng of a push
button lock switch on t he
fro nt panel. Suppose this
switc h is set for 5-kHz steps
and you are on 6.940. Hit
the 5/1 0 K UP key and you
go to 6.94 5. If you actuate
th is key over and over, the
frequency will increase by 5
kHz steps until you are a t
6.995, and then it will go
down to 6,000. The frequ en
cy is thus tun able within a
1-MHz range using this key.
By holding the key down,
the radio will move upward
very rapid ly in 5--kHz steps.
This gives a "vio" fee ling.
The 5/10K DOWN key just
reverses the process of the
S/10K UP key.

The BAND SCA N key
causes the radio to scan in
steps of 5 or 10 kHz (as
se lected by the push-button
lock switc h I men tioned
above) between two limit
frequencies which can be
se lec ted a t w ill by the
operator. The lower-lim it
freque ncy is the channel in
memory 7 and the uppe r
limit frequency is the chan
nel in mem ory 8. Band scan
ning sta rts a t the lower limit
and moves upward.

The ± &OO SHIFT key
put s the rad io in the sim
plex, - 600. o r + 600 offse t
modes by repeated ac tua
tion . Iust to t he left of the
frequency di spl ay, sma ll
LEOs indicate the off set.

The five keys M ADRS, M
SCAN. M1 CALL. M CALL.
and M WRITE accomplish
memory programm ing, re-

•
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Antenna shown
is Hy-Gain

TH6DXX
Tri-Band Beam

Hy-Gain
Diamond Web
Brac ing lor the
ultimate In
s tructural
atrength.

I jI

TELEX lIgllil;~
TELEX~TlONS INC

The Hy-Gain Model HG-52SS is a 52
foot self-support ing c rank - up l ower
designed for antenna loads of up 10 9.0
square feet in winds up to 50 mph. This
all stee l constructed tower is hot d ip
ga lvan ized after fabricat ion to ASTM
specificat ions. Features inc lude extra
strength diamond web bracing and an
i m p ro v e d gu ide system for the
teles coping sections. which provides
rigid. close tolera nce structural support
while leaving the tube ends open for
compl e t e surface galvaniz ing and
unrestricted moisture drainage. Rotators,
in c luding the Hy-Ga in 300 and CDE
reutwrster. can be mounted ins ide the
lop section on the rotor mounting plate
inc luded with the tower. The HG-52SS is
easily raised and lowered by manual or
optional electric winch system. A thrust
bearing is ava ilable which bolts to the top
section and accommodates masts up to
2 inches in diameter. The HG-52SS is
easily erected on a limited area site. and
c an be readily retra cted to a 21 loot
he ight for service of the anlenna.
Hy-Gain manufactures a complete line of
Crank-Up towers from 33 to 70 teet .
Write lor complete details today.

----
HG- 255---
Self-Supporting
Crank-Up
Tower

Inside the Radio
The PCS-3000 uses modu

lar const ruc t io n (as an y
sta te-of- the-art radio does
nowadays, after all ). In
terior layout is neat and
rugged . Circuit boards are
secu red to the heavy-duty
chassis with several screws .
The vco!P ll sectio n is
iso lated e lec t rica lly b y
mea ns of a shie lded en
closure and is padded with
wax to mi nimize mic ro
phonics . The layout is o r
derly and the co mpo ne nt
designat ions are marked on
the boards .

All ci rc u it boards a re
ea sily removed and re 
placed, since all intercon
necting wires unplug and
their pin posi tions are clea r
ly marked . Taking o ne of
the boa rds out of the rad io
and visua lly examin ing t he
und ers ide , it is appa rent
that the ma n ufa ct ure rs
have taken ca re to do a
neat job of soldering. There
are no sloppy connections,
bridges, o r cold joints.

The co ntro l-head section
of the PCS-3000 is greatly
miniaturized, bu t the logi
ca l modula r construction
wil l make it easy to serv ice ,

Inte rnal adj ustmen ts of
Pl to ne frequency, Pl tone'
deviat ion, high power and
low power, as we ll as aux il
ia ry off set crysta ls , are
located o n the PC board on
the top of the main unit. PL
tone frequency is adjusted
by a blue pot, VR412; PL
level is ad justed by VR411
(these a re both nea r the

ca ll , a nd scanni ng . The
functions of these keys are
pretty much self-explana
to ry. Memory can be easily
reprogrammed. When pow
er is turned off, memory is
held by a nicad battery that
is constant ly charging wh ile
the rad io is o n. You can
therefo re p ut the radio
awa y fo r a few weeks, put it
back on the air, and yo u' ll
st ill have t he sa me memory
channe ls and offsets.

Continued on page 112
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Ro y Moses W D51CY
2002 Cindy Lane
Denton TX76201

Battlewagon
- tales of a mini-expedition to the U55 Texas

Photos by SmItty Kiker K85UM

Battleship TE

T
1

•

North Texas
Frequency Association

Denton; Texas
MINI -EXPEDITIO N

"'y 17- 18, 1980
Expedition Cal l: WB5TSB

Confirming your contact on - meter sing le sideband with members o f the No rth Iexcs
High Frequency Association operating portable on the quarte rdeck of The Battleship TEXAS from
1700Z May 17 to 1700Z May 18, 1980. Equipment included a Yeeso FT7 with 100 wa tt ampli 
fier on 20 meters and a Kenwood 520 and Swan 500C on 15 and 40 , worki ng into inverted Vee
antennas strung to the ship's superstructure. Thanks for the contact and 73 from all NTHFA
members .
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The ship 's "crew:" Kneeling, from left, Smitty Kiker KB5UM; Phil Huckaba KB5VX; Rud y
Littrell N5BKQ; Robin Wilson N5BTU; C. J. Taylor N5BKA. Standing, from left, George
Watkins WD5FNf; Fred Opaskey WB5TSB; Gary Feflers K5LQP; AI Faubion KA5HLS; Roy
Moses WD5ICY; Dennis Jump WB60CQ/5; J'Nevelyn Faubion KA5HJS; George, lindley
WASHKW; Capt. Robert Martin; and Pat Brannon N5A fZ. Not pictured, Duncan Engler

• •
WD51KY and Dale Gant W BSTW o.

For those of you who missed
out on las t year's happen
ing, these crazy people will
return (w i th more equip
ment!) to the USS Texas for
Armed Forces Day week
end, this May 16 and 17.
Look for the pileups on 10
through 40 meters, around
28,550-75, 21 ,375, 14,300,
and 7.245. A special QSL
will be available, but please
include an SASE. All visitors
are welcome, and if you
would like to operate, stop
by and say hello. Listen for
WB5TSB (Texas State Bat
tleship).

T he eight-car ca ravan of
amateur radio opera

tors drove the last 100 miles
to Houston in a steady rain ,
ranging from light showers
to torrential downpour
punctuated with cloud-to
ground lightning, hail , and
gusty winds. The earth, sub
jected to double-dig it ra in
fall the preceding two days,
could absorb no more .
Eve ry creek and d itch wa s
bank full and then some.

The Nationa l Weat he r
Service pred icted more of
the same for the next 24
hou rs, offe ri ng grim pros
pects, indeed, fo r the suc
cess of the event sc hed uled
to ki ck off at noon the next
day.

Tho se in the ca ravan
we re mem bers of the North
Texas High Frequency Asso
ciation of Denton, Texas,
some 300 miles to the north
west, and their objective
was the battleship Texas .
Purpose : A mini-expedition
to operate portable for 24
hours from the decks of the
old warship . It was a ha stily
planned operating event
that was to capture the
imagination of hundreds of
hams around the world .

But whatever gods watch
over hams, keeping them
from falling headlong off
antenna towers or frying
thei r body pa rts with un
controlled ac, must have
had thei r eyes on these am-

,-- - -

ateu rs. too . They arrived in
Houston in ra in and re
turned to Denton in ra in,
but in between t hey were
favored wit h bright su n,
blue skies, and gentle Cu lf
of Mexico breezes, offering
operat ing conditions noth
ing sho rt of superb.

Only one small glitch
marred the entire three-day
outing. A comm unica tions
breakdown made the dock
side arrival of the Denton
hams a total su rp rise to the
battleship Texas crew, but
that temporary setback
proved so minor as to be
come totally inconsequen
tial.

The idea for the battle
ship mini-expedition , like
the brainstorm that resulted
in the group's first mini-ex
pedition in the fall of 1979
(Worki ng 'Pho ne From Tele
phone, Texas], was hatc hed

one night over pos t-meet ing
coffee a nd doughnuts. As
with the first exped it ion, the
idea smou lde red a bit a t
first, but soon caug ht fire,
and by the time fina l plans
we re being made, almos t
ha lf of the Associa tion 's 45
membe rs had signed up to
go. last-m inute complica
tio ns cut tha t number to 16
licensed hams with a tota l
traveli ng pa rty of 33, count
ing wives and chi ldren .

As wit h all of the club 's
specia l activities, an ad hoc
operations chairman was
appointed to head the
event. This job wa s filled ad
mirably by George Watkins
W05FNI ably assisted by
George lindley WA5HKW,
the organization 's secre
tary-treasurer.

The USS Texas was com
missioned in 1914, served in
two world wars, then was

decommissioned and do
nated to the state of Texas
in 1948. It was declared a
State Historical Monument
and permanently berthed
on the edge of the Houston
Ship Channe l in San Jac into
State Park , an a rea sou th 
east of downtown Ho uston.
That location marks the site
of the dec is ive battle in
1836 in whic h the Repu blic
of Texas won its indepe n
dence from Mexico .

So, the first o rder of busi
ness was a letter to the
State Parks Bo ard , seeking
permission fo r the unde r
taking. The response said
that although the ship was
berthed in a state pa rk, it
was operated under aus
pices of the Batt leship Tex
as Commission, and the re
quest was forwarded to that
body. Another short wait
and the response said such
an operation was certai nly
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Stringing antennas, from left, are C. J. Taylor N5BKA, George Lindley WA5HKW, club sec
retarv-rreasurer, and George Watkins WDSFNI. In background is Dennis Jump WB60CQl5.
Shortl y after the min i-expedit ion, Watkins was elected president of the North Texas H igh
Frequency Association for 1980-81.

Bob Dills WSRWW o f Dalfas, le ft, was vacationing in Houston when he got put to work. It
was Bob's first operating on the HF bands in quite a while, since he sold his HF gear some
years ago. Pat Branno n NSA IZ ;s about to hand the mike over to Bob while Gary Fellers
K5LQP handles the logging.
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permissible and should be
coord inated with the Texas's
skipper, Capt. Robert Mar
tin . A follow-up phone ca ll
to Capt . Martin put the o p
eration on the front burner .

The target date was set
fo r t he weekend of May 17,
which turned out to dovetail
quite nicely, albeit acc iden
tally, with Armed Forces
Day. By mid-April, most lo
gistical plans had fallen in
to place, even though Wat
kins c o m p la ine d , " This
whole operation will prob
ably be a failure -we're do
ing too much planning."
The NTHFA , which has
grown from e ight to almost
50 members in less than two
years, ha s more o r less
prided itse lf o n "organized
di sorgan izat ion " and im
prov isation . Thre e tel e 
phone calls to Houston
seemed a little much .

As the date drew nearer,
ce rta in fi rm decisions were
made: Ope ra te two rigs o n
15. 20. and 40 meters as
band condi tions dicta ted,
fro m noon Satu rday, May
17, to noon Sunday. May
18, local time; use inverted
vee antennas strung to the
ship's superst ruc ture; use
the ca ll of member Fred
Opaskev WB5TSB (Texas
State Battl eship, phoneti
ca ll y); operate primaril y in
the lower portio ns of the
Genera l class phone bands ;
no QSl o r SASE requ ired
(the club wo uld finance
print ing and mailing confir
mations); a nd make a s
many contacts as possible.
But, operations would not
emphasize c o ntest -s ty le
c o n t ac ts - ra g c he win g
would be permitted at the
o pera tor's d iscret ion .

The wisdom of that last
deci sion was to become
evident. It was surprising
how many former Texa s
crew members, Navy veter
ans, a nd just plain ship
buffs wa nted to ask about
t he o ld batt lewagon, her a r
mament, and her present

i



cond ition. About mid-way
through the 24-hour opera
t io n, Tr e a surer lindl e y
made a qu ick check of the
two logs, then issued the
tong ue-in -cheek o rder ,
"Stre tch out each contact;
the postage is going to ki ll
us !"

The Denton group arrived
at dockside at 9:00 am Sat
urday morning, an hour be
fore the ship is ro utinely
opened to the public , to en
counter that minor se t 
back -nobody knew they
were co ming that weekend!
Watkins. with the charm of
a Rhett Butler at an Atlanta
ball , conferred briefly with
the executive officer, who
made a quick phone ca ll to
Capt. Martin I'rt hose short
wave guys are here" ), and
the red carpet wa s rolled
out.

Almost as if planned , but
totally by intuition , mem
bers undertook the var ious
tasks of un load ing vehicles,
se tt ing up tables. plugg ing
in rad ios and accessories,
cutti ng and stri nging an ten
nas, and running to a sto re
for the only fo rgotten item :
so me sc rew-in e lect rica l
plugs . At 12:02 pm the first
station went on the air, on
15 meters, and at 12:03 the
f ir st contact was made ,
with Curt WD6CUN in Ana
heim, Ca li fo rnia. The next
co ntact , a p rea rra nged
sc hedule which was hoped
would be the fi rst contact,
was with WoRO (Roll ing
Ocean)-the Queen Ma ry
in long Beac h, sort of
" ma r it ime immobile to
maritime immobi le."

The 2o-meter antenna re
qu ired a bit more pruning
and the seco nd stat ion
went on the ai r about 12:30
pm . It required a few min
utes to find a hole in the
heavy QRM, and the first
contact came at 12:33, with
Norm KB4VM, in Powell ,
Tennessee. That station op
erated stead il y fo r the next
23 'h hou rs with the fre
quency never varying more
than 5 kHz in either di rec
tion from the spot of the

Fred Opaskey WB5TSB operates the 15/4O-meter station while Rudy Littrell N5BKQ does
the logging. Phil Huckaba KB5VX, left, fends moral support while wait ing his turn.

Duncan Engler WD51KY enjoys watch ing James " Abe" Abel WD5BIS work a pileup on 15
meters. Abe, who lives in Houston, served aboard the USS Texas as an apprentice seaman in
1936-37. He cut short his vacat ion to be on hand for the mini-expedition.
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Jan (KA5HJS) and AI (KA5HLS) Faubion were among those who got a special tourol the Tex
as 's radio room, which is not open to the pubfic. Much of the gear is stitl;n place in appar
ently well-preserved condition.

I

first contact.
The battleship Texas is

open daily, 365 days a year,
to the public, f rom 10:00
am to 5:00 prn. and since
the two sta t ions were oper
at ing in the open on the
q uarterdeck, they became
centers of interest for m any
of the tourists - ham s and
non-hams a li ke -visiting
the ship.

The equipment consisted
of a Yaesu Fl-Z with a com
panion 1ClO-Watt amplifier
for t he 2D-meter stat ion,
and a Swan 500C running
barefoot through a Den
Iron Super Tun er Plus for
15 and 40 meters. In the
wee hours of Su nday morn
ing, whe n the Swan showed
sy m pto ms of losing it s
spunk, a Kenwood 520 was
substitu ted , although the
problem later proved to be
one of metering rather than
output. The Yaesu and lin
ea r we re operated on a n a u
tomob ile battery connect
ed to a b-Amp cha rge r and
the Swan an d Kenwood rigs
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were plugged into the ship's
power system.

Most non-ham visitors in
dicated a vague awa reness
of a ma te ur rad io, but t he ir
int rigue became conside r
a bly more evident when
the y hea rd QSOs in prog
ress, espec ia lly with sta
tions seve ral t housand
miles distant. One of the
most enthralled was Toni
Tucker, a teenage clerk in
the ship's gift shop. She uti
lized her afternoon coffee
break to visit one of the sta
t ions a nd did n't bat a n eye
whe n operator Dennis Jump
WB&OCQ/5 handed her the
m icrophone and sa id, "Talk
to thi s guy in No rth Caro
lina ." But the Texas's PA
system sho rtly terminated
he r third-pa rty operations
wit h the announcement,
"W ill Toni Tucker please
report back to the gift
shop immediately."

Numerous questions
were asked by visitors, but
the most prevale nt seemed
to be, "Why a re you do ing

this?" About the best an
swer the amateurs could
come up with was, " Be
cause it's never been done
befo re ."

Of the amateurs who
dro pped by, a few were
quic kly put to work, and
none enjoyed it more tha n
James "Abe" Abel WD5B IS
of Houston, o r Bob Dills
W5RWW of Dallas. Abe
had learned of the mini-ex
pedition a few weeks earlier
in a 4o-meter QSO with
Dunca n Engler WD5IKY.
He was excited because he
had served on the Texas as
a n apprentice seaman in
1936-37, but he was d isap
po inted because he had
made vacat ion pla ns and
wou ld be in Te nnessee tha t
weekend. But he couldn 't
resist the opportunity . Abe
cut short his vacation and
drove nonstop from Ten
nessee to spend several
hou rs visiting and operating
on the Texas Saturday after
noon.

Bo b had been inactive on

HF since he sold his HF gea r
a few years ago. He was va
cationing in the Houston
a rea, heard about the bat
tleship operation via 2-mE"-"
ter re pea te r, and made it a
point to drop by. His a rriva l
came late Sunday mo rning,
when operators' energies
were e bbing rapid ly, a nd
somebody shoved a mike
into his hand and sa id,
"Ta lk to 'em." He did , for
about the last hour that the
15/40 station was on the ai r.
Bob's wife, Barba ra , sat pa
tiently in a shady spot near
by . She said with a smile.
"He's having the time of his
life."

At noo n, Sunday, opera
tors at both stations were
stil l wo rking pi leu ps, so it
was with cons iderable re
lu ctan ce t ha t a po log ies
we re made to those st il l
sta nd ing by, a nd W illie
Baker Five Texas State Bat
t leship signed clear. The
NTHFAers hated to d isap
point those who had waited
so patiently for a contact,
but the seven-hour drive
home loo med la rge in the
red-rim med eyes of the
wea ry operators, especial ly
the 11 who had spent the
nigh t on board.

The convoy home was
uneventful, a nd the inter
vehicle chatte r on .52 sim
plex became more a nd
more subdued as the miles
ro ll ed by. Highlight of the
re turn was qualifying three
hams for "Worked All Den
ton" awards for working
five or more members of
the Association. The first
two were Charles WA5FMK
a nd Agnes W B5VWB El lisor
of Houston , who passed the
gro up nea r the o uts kirts of
the city and became curi
ous about a convoy of so
ma ny Texas amateur rad io
operator lice nse pl ate s .
The y struck up a conversa
tion on .52 and. since they
were near home, subse
quently got on thei r fixed
station and continued the
QSO fo r several mil e s,
working each ve hicle, in
order, down the convoy.



The other WAD awa rd
went to Ji mmy McCarter
WD5DFQ of Mesqu ite, Tex
as, when he passed the con
voy on Interstate 45 about
100 miles south of Dallas.
He, too, was cu rious about
the license plates, but a
convoy member made the
first call to inqu ire about an
u nusual-looki ng ho me 
brew mobile HF antenna on
Jimmy's bumper.

The box score for the
mini-expedition went like
this: 771 total contacts, plus
a couple of SWls. The total
could have easily gone over
1,000 had the operation
been handled contest-style .
The contacts included 46
states, two VEs, nine for
eign countries, and three
maritime mobiles .

A special QSl ca rd was
printed and mai led to all
contacts, except for a few
whose addresses could not
be verified , and return
cards and letters trickled in
to NT HFA members for
weeks. One operator sought
the battleship confi rmat ion
so fe rvently that he wrote
one le tter and two cards be
cause he had anten na pro b
lems and was uns ure if hi s
brief contact was logged .
"l'l] understand if I'm not in
the log," he wrote, "but at
le ast send me a n SWl
card ... please."

It was su rpris ing how
many contacts were made
with amateurs who had a
fi rsthand knowledge of the
o ld ship, having se rved on
her, worked on her, or at
least been o n o r around her
at one time or another.

" I remember the Texas
well," said one contact .
"She was escorting a con
voy that I was in across the
North Atlantic in the early
forties , and it sure was a
good feeling to look out on
the horizon and see that
battlewagon steaming
along beside us . I remem
ber her well. "

So will members of the
North Texas High Frequen
cy Association. •

Rudy Littrell N5BKQ examines some of the old gear in the Texas's radio room, which is not
open to the public. A battleship crew member gave several of the visiting hams a special
tour of the below-decks area.

Dennis lump WB60CQ/5, a transplanted newcomer to the club, was tofd that sixes have to
work harder-and he did. Dennis finally managed a short nap about daylight, Sunday
mornmg.
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Dr. Ken Jenk ins WB6MMV17
1801 Cedar 51-
Newberg OR 971 12

Inside Coax
- know what you're buying in quality

and construction

Fig. 1. Attenuation with regard to frequency.

Coaxia l cable seems to
be one of those prod

ucts where any old brand
will do. Just use RC-8/U for
high power and RC-58/U fo r
low power. Yet, few hams
realize that a typ ica l
300-Watt rig ca n lose more
than 100 Watts in certain
types of coaxial cable. Also,
few real ize that RC-8/U var
ies from manufacturer to
manufacturer in TVI pre
vention capabil ity.

The fact is that RC coax
ia l cables are diffe rent,
va rying in performance
from one ma nufactu rer to
anot her. Cost should not be
a major consideration in se
lect ing coaxia l cable. Many
ha-ns will spend thousa nds
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of dollars on a rig, tower,
and beam and then scrimp
on cheap coax ia l cable
whic h eats up transm itter
power o r S-units!

Prior to World Wa r II , co
axial cab le was unhea rd of.
Open-wire balanced line
was the standard transm is
sion line. However, with the
advent of television, o pen
wire line was a liability-it
radiated rf into many
places where it was un
wanted. Open-wire feed
lines also had a nasty habit
of radiating weak ha r
monics . The sol ution was to
design a transmiss ion line
that did not rad iate rf itself,
so coaxia l cable was devel
oped. These ea rly cables

were given RC designations
and usua lly manufactured
to military specificat ions.

Cable Selection

Since coax ial cable now
is taken fo r granted, few
amateurs rea lize the differ
ences between one cable
and another. If a construc
tion article calls for RC-8 or
RC-58 coaxial cable, most
amateurs assume that any
brand so labeled will do the
trick. Nothing could be fur
ther from the truth. Just
what does the RC- /U desig
nat ion mean? The RC- IU
designat ion refers to a stan
da rd mil ita ry designat ion
fo r cable which meets cer
tain specifica tio ns and test
requi rements . A new set of
updated stand ard s was re
leased by the military in
1978 . The new require
ments were designed to
provide improved coaxial
cable stand ards and are re
fe rred to as Mll-c-17E spec
ificat ions. The basic specif i
cat ions advanced by the
military are covered in the
fo llowing:

1) Center conductor-type,
diameter.
2) Dielectric - composition,
diameter, tolerance.
3) Outer conductor- type,
number of braid layers,
gauge of braid wire, percent
bra id coverage.
4) Outer jacket-compos..
tion and diameter.

If a cable meets the re
qu iremen ts and tests as out
lined in the military specifi
ca tions above, it is desig
nated as meeting an RG
speci fication . Howeve r,
just because a cable is la
beled as RC-8/U by the
manufacturer does not en
sure that it meets any of the
criteria spell ed out in Mil
( -17E.

Because co axial cable is
taken for granted, it is well
worth spending some time
evaluat ing which cable is
best fo r you . The on ly re li
able means of se lecting ca
ble is to eva luate the test
data su pplied by the manu
facturer . There are manu
factu rers who do not have
test faci lities or the skills to
actually test the cable they
produce. Some don't even
know what the impedance
of their cable is! The m il ..
tary spec ifica tio ns provide
a good set of items to eva lu
ate your needs .

Cente r Conductor

The center conductor of
RC-8/U-type cable should
consist of seven 21-gauge
bare copper wires. RC-58/U
variations co me with either
19 t inned 33-gauge coppe r
wires or a si ngle 2o-gauge
bare cop pe r wire . The
cho ice between stranded
and sol id co nducto rs is
easy; if the transmission
line is subject to tw isting or
flex ing, then use stranded
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Fig. 2. Triaxial cable cons truction.
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Fig. 3. Power handling capability with respect to frequency.
conduc to r. Typi c all y ,
stranded conductor is less
efficient than us ing a sing le
wire center conductor.

Dielectric
Currently the re are a va ri

ety of materia ls bei ng used
for die lectric material. The
two most common are poly
ethylene and ce llu lar poly
ethylene or "foam." Po ly
ethylene cable should be
constructed of solid virgin
polyethylene. Cable with an
amber o r gray color was
probably made from re
c laim e d po lye thyle ne
scrap. Often there are bub
bles in a cross section of
this type of cable. This
causes line imbalances. cre
ating " loss points" along
the line.

The newer and more pop
ular d ielectric material is
fo rmed by expanding vi rgin
polyethylene with a special
foaming agent. This foam
dielectric has a dielectric
constant of 1.5, compared
to 2.26 for regular polyeth
ylene dielect ric materi a l.
The dielectric consta nt is
very important because the
closer the dielect ric con
stant coefficient of a given
cable is to 1.0. the lower the
attenuating ability of that
cable. The dielectric con
stant is also important for
ano the r reaso n. The dielec
tric between the center con
d uctor a nd the outside
braid forms a capacitor.
and this capacitance can
amount to a sig nificant
quantity. Consider the typi
ca l ham with 100 feet of
RG-8/U feed line. RG-8/U
has 29.5 pF capacitance/

foo t, while the foam coax
version of RG-8/U has 24.5
pFJfoot. This di ffe rence
a lone amounts to 500 pF.
This capacitance is equiva
lent to a large loading ca
pacitor across the pi net
work of a transmitter. This
difference becomes impor
tant whe n eva luating coax
cable for VHF work.

The re is another consid
eration with respect to at
tenuation. As can be seen
from Fig. 1. the attenuat ion
of coax cable ri ses with fre
qu ency.

Every time you boost
yo ur rad ia t e d signa l
st rength by 3 dB. it is the
equivale nt of doubling
transmitted power. A sim
ple example will he lp here.
Compa re 100' of RG-58/U
with 100' of foam RG-8/U
on two meters. The RG-58/U
will lose a lmost 6 dB, while
the RG-8/U foam cable will
lose a little more than 2 dB.
In other words, you would
need to more tha n double
the power with RG-58/U to
ac hieve the same results as
with foam RG-8/U.

Outer Conductor or Braid
The most visible area for

spotting defective coaxial
cable is in t he percent of
bra id coverage. A good
grade of coaxial cable will
have at least 95% of the
dielect ric cove red with a
bra id of 36-gauge copper
wire. Good braid coverage
is essential for TVI preven
tion. Double shie lded coax
cable can be pu rchased to
provide 100% braid cover
age. Belden 9888 is an ex
ample of double-sh ielded

RG-8/U. Anothe r reaso n to
se lect cable wit h good
braid coverage is because
reduced atten ua tion occurs
fo r c a b le that has the
shield ing cha racteri stics of
a metal tube .

An exot ic va ria tion of
do uble-shie lded cable is tri
axial cable. which consists
of a second dielectric be
tween t he first and second
braid (see Fig. 2). This type
of cable is very effective at
preventing TVI from being
radiated and, unfortunate
ly, is a lso very expensive.

Jacket Composition
Pe rhaps one o f the most

crucia l facto rs affecti ng the
average coax's abi lity to ra
diate a signa l is the che mi
ca l compos ition of the out
e r jack et of the cable. Most
coax cable jac kets are com
posed of black or grey poly
vinylchlo ride . Ho we ve r,
the re are two types: type I
and type Ha. The only way
to d istingui sh be twee n
these two is to look for an
"A" afte r the num bers in
the cases of RG-8/U (RG
BNU) and RG-59 (RG-59N
U) cable. Fo r RG-58/U, a "C"
will indicate a type IIa
jacket (RG-5BC/U). RG
213/U is a 50-Ohm version
of RG·8A/U th at has a type
Jl a jacket.

Type- I jackets work we ll
until the tempe rature rises.
When the temperature ris
es , t he " p la st ici ze r." a
chemica l added to the out
er jacket to keep it soft and
fl exible, begins to leach
through the outer bra id and

in to the d ielect ric. This
changes the electrical char
acteristics of the coax ca
b le . Attenua tio n coeffi
cients increase, characteris
t ic impedance s change,
and, of course, so will swr.
This leaching effect can be
seen if you have any o ld
RG-8/U or RG-5B/U cable
around. Strip off the outer
jacket and the copper
braid . If the d ielectric ma
te rial has a hazy black tint ,
then the leaching process
has occurred . Good d ielec
tric material will have a
characteristic milky-white
color, without a trace of
black coloring. This leach
ing process occurs with or
withou t heat, bu t heat ac
ce lerates the leach ing pre
cess . Thus, buying old, un
used coaxial cable is rarely
the ba rgain it might appear
to be. Old cable with a
tvpe-l jacket is probably
useless as an rf carrier.

Type-ll a jackets, on the
othe r hand , use a different
method of plast icizing the
jacket. with the result being
the vi rtua l elimination of
the leaching effect. Thus,
cable with a type-II a jacket
will last longer as transmis
sion line. The point is sim
ple-don' t purchase coax
cable unless it has a type
lI a jacket.

Power Ratings

Power ratings, like atten
uation characteristics. are
affected by freq ue ncy (see
Fig. 3). These ratings as
sume a low swr which, if not
present, will fur ther redu ce
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PAC KAGE SPECIA L a ll
four modules S 239 ppd

Note: Anot her cable worth con
sideri ng is RG-8X. This grey
coax Is hall the diameter 01
RG·8, di sp lay s similar etten
uation and power hand ling char
acteristics (75%), and is an ex
cellent buy.-Ed.

by st ick ing with a major
brand manufacturer.

Conclusions

By following the po ints
mentioned above, yo u can
usually avo id purc hasing
seco nd-rate co axia l cable.
The best cable you can buy
will meetMll -(-17E soec ttr
ca t io ns . You p ro babl y
won't find Mll-e-17E cable
in yo ur local ham store, and
if you do, its pr ice might
shock you . The usua l high
q uality cable in you r local
ham store will pro bably
meet the previous Mll-C
17D spec ifica t io ns a nd
won't cost as much as MI L
e -17E cable. However, MIL·
C·17D specifica t ion co ax
cable will be adequate for
most average ham use .•

the power-handling capa
bility of the line. The point
here shou ld be obvious
don't try to feed a kilowatt
into RG-58/U o n two me
ters. It is important to know
the power-hand li ng capa
bilities of the cab le you use,
no t just in general . but for
t he speci f ic frequencies
you plan to use.

Impedance

The critica l question here
is to leran ce . Factors such as
percent braid coverage, d i
am eter and compos itio n of
dielec tric materia l, and the
ty pe of outer jacket m ater i
al a ll affect cable imped
ance. If a power-consuming
mismatch is to be avo ided ,
the n the cable should be
within 10% of its speci f ied
impedance. Usua lly, t he
tolerance of a cable can be
found in the m anu facturer' s
specifica tion sheets. Ofte n,
whe n you go to the local
store , spec ifica t ion sheets
a ren' t available. You ca n
play it safe in this si tua tio n

FAST SCAN ATV
WHY GET ON FAST SCAN ATV?

• You can send broadcasT qu.lity video of home movies, video
t"P". computer~, ltC, at a COlt t twlt il l.. than do~n.

I Rolly improve' public seN ice communictt ion, for parades,
RACES, CAP ",arch.., ......ather watch, etc.

• OX il about the $lim, al 2 meter ,impl.~ - 15 to 100 m il" .
ALL IN ONE BOX

Te -1 Transm itter/Converter . . ..
Plug in camera, ant., me. and TV
and you are on the air . Contains
AC supply , T/R sw, 4 Modu les
below $ 399 ppd

PUT YOUR OWN SYSTEM TOG ETHER
T XA5 ATV Exciter contams
video modu lator and xrat o n 434
o r 439.25 mH z. All modules
wi red and telled ... . . $ 89 ppd
PA 5 10 Watt Linear matches
eKciter for good color and sound .
T his and all modules run on
13 .8 vdc $ 79 ppd
TVC·2 Do wnconverter tu nes
4 20 to 450 mHz. Ou tputs TV
ch 2 or 3. Contains 10..... noise
MRF901 preamp S 55 ppd

FMA5 Aud io Subca rrier adds
standard TV sound to t he
pictu re . . . . . . . . . ... S 29 ppd

S END S EL F·ADDRESSED STAMPED ENV ELOPE
FOR O UR LATEST CATA LOG INCLUDI NG :

Info on how to best gel on ATV , modules for th e builder,
complete units , b &..... and color ca meras, antennas, monitou ,
etc. and mora . 20 yaars experience in ATV .
Credit ca rd o rders call 1213' 447 4 5 65 . Check, Money
Order o r Credi t Card by mail.

ASSOCIATED RADIO 9'13-3S'1-5900
8012 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

BANKAME RICARD

NOTE: SEND $1 .00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EOUIPMENT.

*A LSO WE PERIODICALL Y PUBLI SH A LI ST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS_
A BONANZA FO R T H E EX PERIENCED O PERA TO R

TO O B T A IN THE NEXT UNSER VI CED BARGAIN LIST SEN D A SELF A DDRESSED S T A M PED ENVELOPE.
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MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

ISOPOlE
144JR

ISOPOLE
220JR
$39.95

MAST NOT
SUPPLIED

Brings you the
Breakthroughl

+-1+\_v~.II_--t--A-!\-/t---+/ --t . --

The Iso Pole is building a strong reputation for quality in design and superi
or performance. The IsoPale's acceptance has already compelled another
large antenna producer to make a major design modificat ion to his most
popular VHF Base Stat ion antenna. Innovative IsoPole conical sleeve de
couplers (pat. pend.) offer many new design advantages.

All IsoPole antennas yie ld the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radia ls which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable "fallout zone" be low.
The Iso Poles have the broadest frequency coverage of any comparable VH F
base station antenna. This means no loss of power output from one end of the
band to the other. when used with SWR protected solid state transceivers.
Typica l SWR is 1.4 to 1 or better across the enti re band!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT .NOTICE OR OBLIGATION.

Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard 50 Ohm SO-239 connector is
recessed within the base sleeve (fully weather protected). With the Iso Pole.
you will not experience aggravating deviation in SWR with changes in weath
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectr ic properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast wh ich is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas wi ll
typically operate at least + 2 MHz outside the respective ham band without
re-tuning . However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to th e Iso Pole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Dist ributor. For more information on other exci ting AEA products, contact
Advanced Electronic Applica
t ions. Inc .. PO. Box 2160,
Lynnwood. WA 98036.
Call 206/775-7373

•L

ISDPOLE 144
$49.95

ISOPOLE220
$44,95

MA$T NOT
SUPPLIED

L
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Jacquelyn I . Schoewe W A9BBX
M i/waukef' WI 53210

The UNo Antennas" Antenna
- a coaxial dipole is one woman's solution

to problems with pesky landlords

Fig. 1. Antenna lengths.

10 ME TERS

s . .. liT " ~ '. l t OTA L

lighter in weight and easie r
to work with, Ma ximu m
legal power can be used
with either choice of coax.
For antenna lengths, see
Fig , 1. The 4O-meter anten
na will be used as an ex
ample.

Beg in construction by
removing 2.5 cm (1") of
vinyl jacket (1/2" each side
of center) a t the center of
the a ntenna, Cut the shield
in the cente r a ll the way
aro und the coax. Care must
be used so tha t you do not
cut the die lectric or the
cente r conducto r. Next,
fo rm two leads with the
shield as shown in Fig. 2.
This is the feedpomt of the
antenna .

From this center feed
point, measu re out each
side of cente r 5.1 m (1 6' 9")
and cut the coax a t t hat
poin t. Re mo ve a p proxi 
matel y 2.5 cm of vinyl
jacket from eac h of the
ends and fo ld ba ck the
shie ld so t ha t the d ielectric
is exposed . Cut and remove
about 2.5 cm of this insu la
tion, being ca reful not to
cut the center conductor.
Then twist the shield and
center cond uctor together
and solder. This mu st be
done at bo th ends and
forms the 52-Qhm match-

TVI , I fina lly came upon a
coax ial dipole suggested by
a fel low ham friend . This
anten na appealed to me
because of its greatly atten
uated harmonics, thus les
sening the TV I problem. Un
like a conventiona l dipole,
this antenna is very broad
ba nded , covering from 500
kHz to 1 MHz, depend ing
upon band used , and with
an swr unde r 2:1 at band
edges.

Its broadband characte r
isti cs a re due, in part, to the
feed li ne be ing matched to
the antenna and the e lec 
trica l incorporation of its
own balun, with the result
tha t no add-on antenna
tuner or balun is req uired .
The coaxial dipo le has a
slight amount of ga in over a
convent iona l dipo le, a nd
s ince t he v iny l jacket
covers the e ntire antenna, it
red uces sta tic charge build
up co ns id e ra b ly, w h ic h

. . .
causes a popping norse In
t he re c e ive r whe n d is
charged . Thus, the coaxial
dipole is a very "q uie t"
antenna with slightly strong
er signal punch than a con
ventiona l dipole.

Construct ion of the an
tenna is sim ple. O ne may
use ei ther RG-8/U o r RG
5BA/U coax, the latter bei ng

15 METERS

7! .. IU " '0;•.1 TonL

40 ME TERS

' 90 .. 163" I TOTAL

" no antennas outdoors" si t
uation is a tri ck y one, in
deed . This lim its o ne to in
door antennas, the logic be
ing that what is not seen
will not be noticed .

After expe rimenting with
many different types of in
door antennas, all wit h di
sas tro us resul ts and much

A re you one of the un
fortun ate f ew who

happens to be an apart
ment dwell er ham? And is
your la ndlord o r apa rtment
manager one who forbids
outdoor an te nnas of any
sort? If so, th is article may
be for vou. The problem of
erecti ng an antenna in a

7 5 - 80lllC TCRS

2 0 METERS
'02 " I H " , ,~ I rOT A..
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from your apartment with
thi s an tenn a, you w ill be
amazed at what you ca n
work and t he signal reports
you get with it. I have used
coaxia l dipoles on 10, 15,
20, and 40 meters from an
ap art m ent, and all are
stap led to a cei li ng in
"inverted-U" fashion rather
than as an inverted vee. Sig
na l reports rece ived va ry
from 5--6 to 60 dB over 5-9.
TVI is minimal. considering
m y TV is o nly a mere ten
fee t f rom the antenna and r
run 200 W atts PEP.

With the se c oa x i a l
dipoles in use for over two
years now, I have gotten
W orked A ll Cont inen ts,
W orked All State s, and
DXCC with 121 countries
worked to date. 50 there's
no tel ling w hat you can do
with thi s antenna and you
m ay be pleasantly surprised
at the resu lt s. It sure beats
non-operat ing ju st becau se
you l ive in an apartment !
Happy DXing l .

the act ive antenna, thereby
attenuat ing the signa l ou t
put. '

A ft er erect ing the ante n
na, check swr and trim the
ends if needed . Be sure to
tw ist the ends of the anten
na as before (shield to ce n
ter conduc to r). then recheck
swr . The antenna will inter
act with any hidden wiring
in wall s, so a considerable
amount may have to be
t rimmed from each end.
O nce you have gotten the
sw r down to an acceptable
level. so lder the ends of the
antenna and waterpro o f
them if desired . Thi s com
pletes const ruc t ion.

Aside from a low-pass
filter, no other add-ens are
needed, the f i lter being o n
lv a sa fety precaution . And ,
since the antenna is basical
ly om nidi rectiona l, orienta
tion can be determined by
the space available at your
locat ion.

Once yo u sta rt enjoying
the p leasures of o pera ting

thi s procedure for antennas
on other bands.

Erect ing the antenna is
next . If you have access to
an attic or craw l space in
the roof of your apartment
bu ilding, so much the bet
ter . Us ing monofilamen t
f ishing l ine as anc hor t ies, a
series of ha lf hitches along
the vinyl jacket end s of
antenna will do nicely for
anchori ng the an tenna. The
mono f ilament line w ill bite
in to the v iny l as it is pulled
taut.

If you are not fortunate
enough to have access to
an attic , the antenna may
be stap led to a liv ing room
or bedroom ceil ing using
plasti c cab le t ies or any
other non-conducting mate
rial as suppo rt . W rap the
ca ble t ies around the anten
na at interval s and staple
the f ree end(s) of the ties to
the ce iling . Do not staple di
rect ly thro ugh t he ante nna
itself .

Th is antenna can be used
as a d ipo le or inverted vee.
I f used as a dipole, try to
erec t as m uch of i t as possi
b le in a st raight line, keep
ing it as far away from large
m etal objects as feasible.
The ends m ay hang down as
long as they don't touch
any nearby metal objects.
M ore than one antenna
may be erected in the same
area, p roviding they are run
at angles to each other
rather than being paral lel.
The reason for this is that
the inac t ive antenna cou ld
absorb some signa l fr om

ing sect ion and balun.
Next, cut two lengths of

coax, each 4.4 m (14' 9")
lo ng. Then remove 2.5 em
of viny l jacket from al l four
ends, fo ld back the shie ld ,
remove center insulat ion,
and twist shield and center
co nductor together as be
fore . This fo rm s the end sec
tions of the antenna. Attach
o ne of these end sect ions to
o ne end of the matching
section by twist ing to gether
the prepa red ends and so l
dering. In the same manner,
so lder the remaining end
sect io n to t he ot her end of
t he ma t c h i ng se c t i o n.
W aterproof these joints as
best you can. W aterp roof
ing of the ends wil l be done
later, for they may need
cutt ing for tun ing purposes.

The next step is to attach
the feedl ine. Any random
length of coax will do, but it
must be of the same type
used for const ruc t ion of the
antenna. Remove approxi
mately 2.5 em of v iny l jack
et from the end of feed l ine,
fold back the shield, and
remove center insulat io n.
Form two leads w ith the
shield and center cond uc
to r. A t the feed point of the
antenna, connec t the teed
line by soldering the feed
l ine center cond uctor to
o ne of the feedpoint leads.
Then so lder the feed line
shield to the remai ning
lead. You m ay wi sh to
waterproof thi s area, mak
ing sure that the feedpoint
lead s do no t to uch each
other and sho rt out. Follow
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Cldyton W. Abrams K6AEP

1758 Comstock Lane
San Jose (A 95124

•

Slow-Scan •In Bits and Bytes
- microprocessors and plug-in cards can

give you flexibility on SSTV

Photo A. Comp uter installation o f K6AEP.

W hen start ing on my
first slow-scan tele

vision (SSTV) project back
in 1977, little help was
available. To in itiate even
the most primitive funct ions
required a signif icant ef
fort. The microprocessor in
dustry has advanced far in

these past few years, how
ever, to a point where hard
ware is available off the
shelf for many appl icat ions.
A home experimenter can
create an entire co mputer
system in a few hours sim
ply by select ing cards and
plugging them into a com-

mon bus where the bus is
just a number of common
connectors mounted on a
PC board.

The concept of picking
and chosing components is
not a new one. This tech
nique is standard in hi-f
systems . One can buy

speake rs from one manu
facturer, a turntable from
another, and an amplifier
from a third . Why not apply
thi s technique to com
puters?

You may ask , how does
all of this apply to amateur
rad io SSTV? In th is art icle 1
will di scuss two compo
nents, or cards, which can
plug into a common bus to
crea te a microprocessor
based SSTV system. A sys
tem of this type, unlike its
hardware-only counterpart.
has great flexibility. If yo ur
ham shac k is a s c o n
gested as mine-see Photo
A-you don't have room to
install a box wh ich is de
voted on ly to SSTV. With
these cards and a general
purpose mi crocomputer
system, an SSTV system
with unbelievable flexibil
ity and features can be
created. The system can be
used for othe r amateur
radi o modes, i.e.. RTTY or
CW, by simp le program
changes.

Before plowing ahead in
to pages of techni cal
detail s. I th ink a short,..
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Fig. 2.

Photo B. D igisector card.

Fig. 1. Block diagram of a microprocessor-based SS TV
system.

all that has to be done is to
address the card for any 8K
free RAM area and connect
the TV display to the appro
priate output. The board
has two composite video
outputs, one for high-reso
lution graphics, the other
for the gray-level display. I
found it co nve n ie nt to
mount a switc h on the top
of the ca rd to switch be-

9 ll ' CROWORK S

/"-. OIGISrCTOR
TV CAll UlA
I Nn" ~Ac[

0 M' CROWORKS
~"'$T SC AN
n uv,s ,ofO
DlSPI,.AT
,HrE " FACE

,
srSTr " BUSlSS-"l)1

",e"o- ..
COMPUT E" SLOW S tAR
SYIT E M TEL r VIS ' O"
lU O.1 l. rE " n er ..

levels.l
• Fast-scan hi gh-resolution
graphics d is play interface .
(Display has a density of
256 pixels on 256 lines with
two gray level s.)
• Static RAM board, 8K.

Since the purpose of th is
ar ticle is SSTV, the fa st-scan
gray-level display mode is
of the most interest. To
d isplay a gray-level picture,

Gray·Level RAM Formatting
MSB LSB

Byte In RAM XXXX XXXX
pixel 1 pixel 2

High-Resolution Graphics
RAM Formatting

MSB LSB
Byte In RAM xxxx XXXX
Pixe l II 1 2 345 6 7 8

i.e ., IEE H 96 IS-TOO), 55-50,
and App le. All ca rds func
tion in a sim ilar manner, as
fo llows: The cards section
the TV pictu re up into a
maxi mum of 256 X and Y
coordinates . You can ad
d ress up to 65k pictu re lo
cat ions with the ca rd. The
card will respond to the
programmed coordinates
with a ~bit (64) gray-level
pixel. The card responds
very quick ly , within 12
microseconds maximum.

The card accomplishes
this trick by using a fast
sa m p le-a nd- ho ld and a
medium-speed successive
approximation analog-to
digital converte r. You pro
gram where yo u want the
card to digitize a pixel by
loading the X and Y coordi
nates in their respective
ports. The port is co nnected
to two 8-bit comparators
which a re in turn co nnected
to two co unte rs. The count
ers are d riven by pulses
derived from the camera's
vertica l and hor izonta l
syn c . When t he pro 
grammed count equa ls the
counter, you have a matc h
a nd the video signal is
d ig itized.

The Microwork s peo ple
did this using 23 ICs for the
DS-68 (55-50) a nd 25 re s for
the DS-80 (IEE E-696). They
did a great job with the
DS-6B in cramming so much
circuitry o nto a small S5-SO
I/O card (Photo B). The card
has only two adjustments:
brightness and width. The
brightness is used to com
pensate for the camera
roo m lighting. The width is
used to adjust the maxi
mum right-ha nd X coord i
nate location of picture
digitizatlon.

2. The Fast-Scan TV
D ispla y I nterfa ce. Th is
board is o ne of the most re
cent add itions to the Micro
works product line. The
board can be used for three
unique functions:
• Fast-scan gray-level dis
play interface. (Display has
a density of 128 pixels o n
128 lines with 16 gray

1.The Digisecror Televi
s;on Camera Interface. The
Digisector is an interface
c a rd for an y s ta nda rd
(NTSC) o r no n-standard (i n
du strial) television camera .
The card is ava il abl e from a
firm in southern Califo rnia
ca ll ed Microworks.' The
card is available in three
co nfigurations, allowing at
tachment to a number of
microprocessor syste ms,

review of SSTV is app ro
priate.

SSTV Description

SSTV is a scheme to
transmit and rece ive tele
vision pictures over ama
teur rad io . The pictu res
have re d uced resolution
and are slow, he nce the
name.

SSTV has a bandwidth
low enough to be co mpati
ble with all amateur trans
mitters . The pictures are
re ceived and generated
from aud io tones which are
varied proportionatel y to
the television rates. Typical
tones are 1500 Hz for black
and 2300 Hz for wh ite, with
in between tones for vari
ous gray level s. To sync hro
nize these video frequen
cies, a tone (1200 Hz) must
be provided. All that has to
be done to interface SSTV
to the amateu r equipment
is to p lug the transmitted
SSTV into the microphone
jack and the rece ived SSTV
d irectly into the micropro
cessor.

The Hardware

To make a system li ke
this possible requires the
four components shown in
Fig . 1. Each compone nt is a
produ ct of modern tech no l
ogy and is d ifficu lt fo r the
no n-computer expert to
understand . Howeve r, if
you treat each component
simply as a black box and
don't worry about how it
functions, interfacing can
be easy.

I'll di scuss each of the
co mpone nts ind ividuall y,
starting with the two fast
sca n interfaces.
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can be used

o n the TV display a re stnk
mg.

To understand
pixels a re formatted
memory. Fi g. 2
as a gu ide line.

You can see that if some
how the pictu re was placed

compatible with any com
merc ia l SSTV scan convert
er.

An experi ment which
. . .

enjoy IS runnmg memory
tests on the board . You can
see how your memo ry test
is performing, The pa tterns

of reading o r writ ing wh ile
the CPU gains control of
the on-board RAM. This has
a noticeab le effect on your
monitor as a small black
line ca lled a "sparkle ."
Otherw ise. the picture is
flawless, wi th a quali ty

tween the two modes .
The board functions by

allowing the on-board RAM
to be refres hed at a video
rate continuous ly. If yo u
wis h to read o r write to
RAM, the video-ref resh pro
cess is halted for the period

r.:.d .6
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In memory, it would auto
mat icall y be displayed .
When you first look at the
Microwork s board , you will
be su rpri sed at the small
nu mbe r o f com ponents
(Photo C). (This ca rd is no t a
produc t io n model. I in-

e lud e t he photo even
though it is not representa
tive of the final , profession
al-looki ng product .)

3. The Slow-Scan Tele
vis ion Interface. The SSTV
interface card is the o nly
non-commercially-ava il-

able interface ca rd t ha t I
use in the system. I st ill use
the same card which was
descr ibed in 73 Magazine.2 1
wou ld like to redesign the
card some day and use
more sta te-of- the-art com
ponents.

This ca rd functions by
taking a d c voltage propor
t ional to the SSTV fre
quency, sam pli ng the vo lt
age with an ana log-to-d igi
ta l converte r. and t he n
placing the p ixel into mem
o ry. The SSTV-output inter-

"..87 ...,.(!J
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Phoro C. M;croworks fast-scan display card.

Fig. 4.
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to be done is to add buffe rs
on a small prototype card.
Run short wires to the 55--50
bus. You can then add the
Microworks cards and you
have a workin g SSTV
system.

I und erstand th at a
manufacturer will soon of
fe r such a 55-SO adapter.
For tho se of you who wish
to cons truc t yo u r own
adapte r, Table 1 is provid
ed. This gives a de ta iled
description of each pin on
the Radio Shac k compute r
and the equivalent pin on
the S5-SO bus.

You may ask if it is possi
ble to adapt older Z80
based Rad io Shack com
pute rs to the 55-SO bus. It is
po ssi b le. but probably
would take a signif ica nt ef
fort. Since the co lor com
puter is so cost-competi
tive. it would be conside r
ably easier to obtain one
than to spend the time and
effo rt adapting an older
generation Z80-based ma
chine.

Systems Programming. At
the sta rt of the prog ram is a
listing of prog ram equates
and constants. The program
assumes that the following
is the configura tion of the
55-50 ca rds:

The Software

To glue all the pieces to
gether, what is needed is a
sof tware package. The pro
gram is a software package
which makes a complete
SSTV system. It is written to
run o n e it her a n SWTP
6809-ty pe system o r a Radio
Shack color computer. The
package is less t han 1K in
size and is written to be
posit ion-independent. This
fe ature is available only
with the 6809 pro cessor.
This mean s that you can
key the program into any
place you like in your RAM
memory and it will run .

Since the program is well
commented. I will not pro
vide flowc ha rts bu t will
discuss the programming of
the Microworks cards in
some depth.

cost approach fo r system
construction. Card costs in
most cases tend to be lower
than the IEEE-696 (5-100) or
Apple bu s. The manufactur
e rs and numbers of cards
available for this bus are
large .

Another approach to in
te rf ace the Microworks
ca rds is to use a single
board-computer co mpo
nent whi ch can attac h to
the 55-SO bus. An exciting
product which will be very
popular in t he 1980s is t he
Radio Shack Color Com
puter. This computer was
introd uced in la te 1980 and
is the fir st com me rcia l
s ing le- b o a rd co m p u t e r
which uses the Motoro la
6809 processor. The 6809 is
a very advanced processor
which provides compute
power which exceeds tha t
of any of the existing 8-bit
processors now ava ilable.

One of the interesting
featu res of the color com
puter is the ease of interf ac
ing. An adapter could be
constructed between the
side game cartridge con
nector and the 55-SO bus.
Pins o n the ca rtridge con
nector go directly to the
6809 CPU chip. All tha t has

later in this article can pro
vide a software package
wh ich could be used for
both system configurations.

The Microworks ca rds
whic h I tested for this arti
cle are all 55-SO boards.
Therefore, a mothe rboa rd
must be acqui red to plug in
the cards if you wish to du
plicate my work. The 55-50
bus has been used by a
number of manufacturers
since 1976. This computer
bus structure is a good low-

Fig. 3.

Function
Picture RAM start of upper right-hand comer
Constant "11 1 loaded in RECFST
6Q.Hz delay constant
5O-Hz delay constant

C

R

ESC
Backspace

Program Conslant
VIDEO
Pixels/l ine
FRE60
FRE50

Keyboarcl Selection Program Function

F Transmit the picture displayed on the Micro-
works display on SSTV. The program wi ll ask
for the number of loops desired.
Receive SSTV pic tures and display them until
a key Is struck on the keyboard. If a key other
than 5 or 61s struck, the rout ine will end. II
the key is a 5. 5O-Hz SSTV will be received. II
the key is a 6. 6Q.Hz SSTV will be received.
Capture a TV image from the Microworks Digl
sector Card. The image Is displayed on the
Microworks Fast-SCan Display card.
Jump to TSC FLEX 9 DOS warm start .
Jump to Radio Shack BASIC co ld start.

face takes the output f rom
a digita l-to-ana log convert
er and feeds it into an SSTV
modulator .

4. The Microprocessor
Component. Remember to
treat the microprocessor as
just another system compo
nent. It can consist of a CPU
card. a serial port. and a ter
minal. (The microprocessor
also could be a more com
plex device such as a single
board cornputer .I The soft
ware which I will present
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-Oentron
-Orake

BEFORE BUYING
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Photo D. SSTV picture via amateur radio-live shot of
WB 3APB on 10 meters, December 22, 1980.

lRS-SOC Pin Name 55-SO Pin
1 - 12 volts (note 1)

2 + 12 volts (note 1)
3 NotHLl 45
4 NMI 35
5 Reset 42
e E 39(phase 2)
7 a mote 2) 40

(VMA)
8 Rom init none
s +5 (note 1)
10 DO 1(nole 3)

11 01 2(note 3)
12 02 3(note 3)

13 03 ~note 3)
14 D4 5(note 3)

15 05 6(note 3),. D6 7(note 3)

17 07 emote 3)
18 RIW 41,. AO 24
20 Al 23
21 A2 22
22 A3 21
23 A4 20
24 A5 ,.
25 A. 18
26 A7 17
27 A8 ,.
28 A. 15
29 Al0 14
30 A11 13
31 A12 12
32 Select $COOO-FFOO none
33 God 25,26,27
34 God 25,26,27
35 Audio input none
36 Select $FF4Q-FF5F none
37 A1 3 11
38 A14 10
39 A15 •40 Disable BASIC ROM none

Notes: 1. All 55-SO bus vol tage must be developed on the bus.
2. VMA is developed by ANDing E and Q .

3. Data lines mu st be inverted on the 55-SO bus.

Table 1. Radio Shack. Color Computer pinout vs. 55-50 bus.

~ 90 73 Magazine. May, 1981

Digisector base
address
Seria l terminal
Fast-scan d isplay
RAM -S~

SSTV interface - $ E010

The object code ca n be
patched to accommodate
a ny c o n f ig u ra t io n yo u
have . If you a re using a
Ra d io Shack color com
puter, the byte la bel ed RS
shou ld be changed to a SFF.
With thi s change, all co m
m unications messages to
and from program are
ro ute d through the BASI C
ROM. One other c hange
should be made with the
Radio Shack co m puter. The
base address of $8000 is in
conflict with the extended
BAS IC ROM. If thi s is
changed to S6OOO, the co m
puter should be ha ppy.

You may ask. how do I
load thi s program into my
Radio Shack computer?
Well , Microworks can he lp
o u t a ga in. The y c a n provide
a monitor program ca lled
"CBUG" wh ich will load
from audio casse tte ta pe o r
run in a s in g le 2716
EPROM, The 2716 w ill plug
di rectly in the Radio Shack
computer in the extended
BASIC ROM soc ke t. You
then wil l have a program in
which you ca n use ma
chine-language program
ming to load/save from the
built-in a udio casse tte inter
face .

Eight byte s o f program
delays are placed as con
stants at the beginning of
the program. These de la ys
were empir ically derived o n
my ho me-bre w 6809 system
w ith a 1-MHz cycle tim e .
The Rad io Shack co m pute r
o perate s at a O.8949-MHz
ra te ; t herefore, all c o n
stants have to be increased
slight ly.

Eight program va riab les
are defined with equates of
minus num bers at the pro
gram sta rt. These va riables
c a n be located anywhere in
the memory space. The ir
location is defined by the
location o f the sys te m stack
when the SSTV program

was executed . The sys te m
stack is transferred to the
user stack and then decre
mented by 20. All references
to these va riab les are made
referen ced t o the user
stack. Th is is a co m mo n
programming t echnique
whic h is used on advanced
processors like the &809 for
p rogram-position indepen
dence. The user sta c k is le ft
at th is loca t io n throughout
program execution .

Main Line Software. After
initializat ion of the user
a nd sys te m st acks, the
START program is execu t
ed. Th is routine d isplays a
menu on the terminal or TV
set in the case of the Rad io
Shack com pute r. Five pro
gram options a re possible,
as shown in Fig. 3,

Receive Software. The
receive software is very
simila r to two previously
published articles.s-' There
fore , I w ill no t di scuss the
bas ic pri nc ip les in this a rti
cle. One major differe nce
between this p rogra m a nd
t he others is the formatting
of pixel s in memory. The
memory in this case is the
fa st-scan di sp lay ca rd .

A problem exists with a ll
SSTV display systems -as
pect ratio. SSTV has an
aspec t ratio of 1:1 where a
normal TV is 4:3. Another
factor which must be ad
dressed is the type of TV
wh ich you a re us ing. Some
di splays underscan the pic
ture whil e o thers ove rsca n
slig ht ly . In th is softw a re
package, I c hose to slight ly
o ve rscan the SSTV picture
o n both the right- and le ft 
hand borders. On the verti
cal. r decided to lose about
8 scan Jines off the bottom
of the picture . This ap
peared to be a sa t isfacto ry
co m pro mise. A typical SSTV
picture received via ham
radio appe a rs in Photo D.

You may have to modify
slight ly the video-sca n are a
to achieve o ptim um results.
Thi s is accom p lishe d by
mod ifyin g program con
sta nts in the areas listed in
Fig. 4.

•



5 MODES: CW, Baudot, ASCII, memory keyer,
Morse code practice. TWO MODELS: MFJ·496,
$339.95. 256 character buffer, 256 character mes
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ·494, $279.95. 50 character buffer,
30 character memory, automatic messages.

MFJ brings you a pair of 5 Mode Super Key
boards that gives you mere features per dollar
than any other keyboard available. You can send
CW, Baudot, ASCII. Use it as a memory keyer
and for MORSE code practice .

You get text butler. programmable and auto
malic messace memories. error deletion, nutter
preload, buffer hold, plus much more.

MODE 1: CW
The 256 character (50 for 494) lext buffet

makes sending perfect CW effortless even if you
"hunt and peck."

You can preload a message into the buffer and
transmit when r~ady . For break-in, you can stop
fhe butler, send comments on key paddles al'ld
tnen resume sending the buffer content.

Delete errors by backspacing.
A meter gives buffer remaining or speed. Two

characters before buffer full the meter lights up
red and the sidetone changes pitch.
~ur programmable menage memories (2 for

494) qrve a total of 256 characters 130 lor 4941.
Eacn message starts after one ends for no
wasted merncv. Delete errors by backspacing.

To use the automatic messages, type your call
into message A. Then by pressing the CO button
yoo send CO ca DE (message A).

The ofher automate messages work me same
way: CO TEST DE, DE, oez.

Special keys for KN, SK, 8T, AS, AA and AR.
A lot of thought has gone inlo nome. engineer·

ing these MFJ Super Keyboards.
For example, you press only a one or two key

sequence to execute any commallll.
All controls and keys are positioned logically

and labeled clearly for instant recognition.
Pots are used for speed, volume, tone, ana

...__...
""'" "" ..,.... ""

weight because they are more human oriented
than keystroke sequences and they remember
your setnncs wren power is ott.

Weight control makes your signal distinctive
to penetrate aRM.

MODE 2 & 3 (Rn Y): BAUDOT & ASCI
5 level Baudot is transmitted at 60 WPM.

Both RnV and CW 10 are provided.
Carriage return, line tees. and "LTRS" are sent

automancaay on the lirs! space after 63 cnarac.
ters on a line. This gives unbroken words at the
receiving end and frees you Irom sending the
carriage return. After 70 characters the function
is initiated without a space .

All up and down shift is done automatically.
A downshift occurs on every space to Quickly
clear garb led reception.

The butter. programmabie and automatic meso
sages, backspace delete and err control (keys
your rig) are included.

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

MODE 4: MEMORY KEYER
Plug in a paddle to use it as a deluxe full

teatere memory keyer with automatic and ore
grammable memories, iambic operation, dot-dash
memooes. and air the features 01 the CW mode.

MODE 5: MORSE CODE PRACTICE
There are two Morse code practice modes.

Mode 1: random length groups of random charac
ters. Mode 2: pseudo random 5 character groups
in 8 separate repealable lists (with answers).

Insert space between characters and groups to
form high speed characters at slower speed for
easy character recognition.

Select alphabetic or alphanumeric pius punc
tuation. You can even pause and then resume.

MORE FEATURES
Automatic incrementing serial number from 0

to 999 can be inserted into buffer or message
memory lor contests.

Repeat function allows repetit ion of any mes
sage memory with 1 to 99 seconds delay. Lets
you call ca and repeat until answered ,

Two key lockout operation prevents lost cnarac.
ters during typing speed bursts.

Clock option (496 only) send time in CWo Bau
dot, ASCII. 24 hour formal.

Set CW sending speed bercre or while sending.
Tune switch with LED keys transmitter for tun

ing. Tune key provides ccnfinqcus dots to save
finals, Built -in stoetone and speaker.

pn (push·to·talk) oUlput keys transmitter for
Baudot and ASCII modes.

Reliable solid stale keying for CW: grid block,
cathode. solid state transmitters (·300V, 10 rna
Max, + 300V, t OO ma Max). rn. and open col
lector outputs for RllY and ASCII.

Fully shielded. RF prool. All aluminum cabinet.
Black bottom, eggshell white top. 12"Dx7"Wx1 W'H
(IranI) x3W'H (back). Red LEO irll:hcates on.

9·12 VDC or 110 VAC with optional adapter.
MFJ-494 is like MFJ·496 less sequencial num

bering, repeal/delay tuncnons. Has 50 character
buller, 30 character message memory. Clock op
tion not available for MFJ-494.

hery single unrt Is tested lor cenorrnence and
inspected for Quality. Solid American constructioo.

OPTIONS
MFJ·53 AFSK PLUG·IN MODULE. 170 and 850

Hz shift. Output plugs into me or phone patch
jack for FSK with SSB rigs allll AFSK with FM Of
AM rigs. $39.95 ( + $3).

MFJ·54 LOOP KEYING PLUG-IN MOOULE. 300V,
50 rna loop keyi~ circuit drives your Rny print
er. octc.tsotateo. TTL input lor your computer to
drive your printer. $29_95 (+ $3).

MFJ·61 CLOCK MODULE (MFJ-496 only)_ Press
key to send time in CW, Baudot or ASCII. 24 nour
formal. $29_95 ( + $3).

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

A PERSONAL TEST
Give the MFJ-496 or MFJ- 494 Super Keyboard

a personal test right in your own ham snack.
Order one from MFJ and try it - no obligation.

See how easy it is to operate and how much
more enoyaue CW and Rny can be. If not de
uanteq, return it within 30 days for relund (less
shipping). One year unconditional guarantee,

To order, call toll tree 800-647-1 800. Charge
VISA, MC, or mail check or money order for
$339.95 for MFJ-496 , $279.95 'or MFJ-494,
$39.95 lor MFJ-53 AFSK module, $29.95 for
MFJ-54 Loop Keying module, $29.95 lor MFJ·51
Clock module, $7.95 for the t l0 VAC adapter
and $42.95 for Bencher Paddle. Include $5.00
shipping and handling per order or as indicated in
parentheses if items are ordered separately.

Why not really enJOY CW and Rny? Order your
MFJ Super Keyboard at no obligation today.

TO OROER OR fOR YOUR NEAREST DEALER

CAll TOll FREE . .. . . 800·647·1800
Call 601 -323-5869 for technical jntormatron,
order/repair status. Also call 601 ·323 ·~869 out
side continental USA and in Mississippi.

\lfrlte for FREE calalog, over 80 products

MFJ ENTERPRISES,
INCORPORATED

Box 4\14, Mi ss issippi Slale, MS 39782



Photo E. TV camera p icture d ispla yed on the fast-scan card.
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Conclusions

The use o f the Micro
works cards to crea te an
SSTV system is an excellent
cho ice . Unlike the hard
ware-only SSTV scan con
verters, the ca rds and soft
ware approach make a ver
sati le and expandable sys
tem. Routines can be writ
ten to crea te a software
on ly SSTV keyboard which
m ixes graphics and pic
tures . Picture e n ha nce
ments can be prog rammed
to achieve many interesting
effec ts. You are limited on
ly by yo ur programming
skills and time.

I would like to thank Bob
Lentz of Microworks for his
help in th is project.

If you dec ide to drop me
a line to ask any specific
questions, please include
an SASE or IRCs for my rep
ly •

cycles or 56 mic roseconds
on my 1-MHz clock proces
so r. The process is then
repeated for the next pixel.
This time the pixel is ORed
with FAST and saved in the
video RAM.

The whole process takes
about 2 seco nds. I was a lit
tle concerned with the grab
time at first, but I fou nd it
q uite easy to sit st ill for 2
seco nds while the picture
was digitized . Therefore,
th is condition did not pre
sent a prob lem.

The formatting of the
picture may va ry depend
ing on the TV camera, the
width setting o f the Digi
sector, and the TV display.
If you wish to change the
aspect ra tio for 128 pixels/
line, change the $03 at loca
tion $1270 to $02. You may
have to adj ust t he consta nt
VIDE01 to a lowe r va lue .

Back to the Programming

What I tried to accom
plish in thi s program was to:

• Di splay the entire
camera frame on the fast
scan TV display.
• Make the aspect ratio as
acc urate as possible on the
d isplay.
• Pla ce a b lack border
arou nd the pictu re to block
out any unwanted garbage,

Pho to E is a result of the
programming. I might add
that the lighting and the
quality of my TV camera is
not the greatest. In any
case, you can get an idea of
how it look s.

The Digisector is first ini
tial ized with the starting X
and Y coordinate position
in the pictu re. The prog ram
then waits fo r a response
from the card. When the
analog-to-digita l co nve r
sion is completed, the gray
level is loaded in the ac
cumulator. formatted, and
saved in a co nstant ca lled
FAST, This entire operation
must be co mpleted within 2
scan lines or 128 microsec
onds. The routine in this
program takes about 56

mit it in a correct fo rmat.

Camera Software. The
software to capture an
SSTV picture from the Digi
sector card was a fun rou
tine to write. The software
is extemelv time-depend
ent and fu nctions as fo l
lows.

The CAM ER ro u ti ne
grabs a picture from the TV
camera in a fo rmat of 85
pixels/line on 128 lines with
16 gray levels . Why such a
strange fo rmat? Well , the
entire format is based upon
a number of compromises
of picture appearance, ease
of programming, and as
pect ratio . The Digisector
card is great in that any
type of format can be digi
tized from 256 pixels on 256
lines. with 64 gray levels .
You can modify th e format
to any configuration yo u
like by slig ht p rogram
changes .
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MARK JCR REPEATER

144-220 $1645.

transmit SSTV picture soft
ware is similar to the same
two referenced articles. The
only major difference is in
how the picture is accessed
f rom memory. The picture
in the conventio nal sense is
rotated in memory by 90
degrees. This transmit rou
tine accesses bytes from
memory in a manner to ro
tate the picture and tram-

MARK 3-C CONTROLLER $1095

"Ll. _ ....... ' : _ whlch ""'_.
...... 3C _ .:C 't'-.d..-s- In'~*

conlfO! -._om
• R.._ paIeIl

• Autodlal
• 40 Fuo OCllol..

• 13 MorM " ' lI'"
• Cullom -.1 _ lI'"
•~ .......sing
• ..le, l C cormal

* YOU ASKED FOR IT *
A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

The only other difference
in the receive routine from
others published is the key
board polling routine . Dur
ing a vertica l and horizon
tal sync pulse, the keyboard
is polled to see if the key
board has been struck. If so,
the program is ended or a
new program delay select
ed

Trensmit Software. The

CIIII or .,... tor IJPKtllclitlon.
MICRO CONTROL 8PECIALmE8 (117) 372-3442

23 IE.... ,..,. Q.o ....... Mao 01134

I
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The communications terminal that does It alii

1125 N. Golden St'le Bl'd.
TurlDc:k, C'" 95380
(2091 661-2888 f 634·8888

15 OIy Money Back Tnal Ptriod. One yur p,rts ,nd IlbDrllmil~

.'Innty. ...dd S4 1hippinV in U.S..... C... relidents add 6% sllel tn.

W. continue 10 upmence !e1epnone dilliculties, please keep trying.

"RtcD\lnized trademark 01 Tandy Corparl tion.

• 8utter'tlI "'SCI parallel pnnler output. Select
ecliled tlIStorlC tee t. ante xt. Of WRU acuvatee
(" AUTOSTART'") teet

• Wltrd wrapping, word mcce edltlrtg . dlCldle.
Ignore carnage returns, user programmatlle end
01 nnesequence. adjustable carriage Width,
Transmit delay (h~ed . none. or auto adaptive].
Break mode. Keyboard selectable: baud rate,
shill, CW 10 keying, unshllt on space. signal
Invert

• Aulble interfacing: 8u111lO: separate CW and
RTTY demodulators. M SK. CW and PTT keyillg.
20160 mil loop Interconnect. RS232 INand OUT.
lland key Input Sldetone output. and lOOlpel'
selectable 11 01220 volt ACpower sUWIy

General Purpose vs Dedicated
TERMlN...LL has ceceones lar surpasslIlg otter
"dedicated terminal" systems And yet. smce It
works on ageneral purpose computer. the
majority o! your investment (the TAS80) is
spread out over many ernerent appucauons-.
not lust reeo communications. And yoU! system
IS e-pandable. For e_ample. DIsk based malbox
scnware may be added at any lime.

SimpliCity of Operltian. Superior Pftformante.
kneral Purpose CompUler. Whil R yau w. hlll
tor? Tllis is Ihe .ay 10 go!

Complete With soltware on cassette (includlOg
disk loadmg versionl. assembled aflll tested
hardware. aflll extensive instruction manual
Specify Model l or Model III Level II 16K
required, $499.

Superior Performance
TERMI NAll can do so much that It'S SImply nol
possable to list autre lealures In this Ilmlled
$paCe. Here die lust some of the highlights

• Mutti-level Displays: Ed.t WindOWon lop to
enter tranSlnll texl or program messages. Status
wmdow displays mode, operating parameters.
prompts and error messages. Dialogue WIIlt!OW
displays received and transmi tted text III creono
logical order. sevrew wmdow allows exammll1(l
and edltmg mstoncauext while receiVing or
tranStmlllfIQ.

• Fantastic Morse reception: Six siage active
f,ll er demodulator ceees ne weak coes. AUlD
adaptive Morse aIgonthm ccees the sloppy ones.
Keyboard seectetse nose thfeshold. Received
code speed displayed on status tme.

• tqnlware dock: Maintains correct time during
all operations, mcludmg cassene 110. User oro
grammatJle l ime/dale format.

• FUll ASCI capabi~tin : Upper and Lowercase.
control codes. even/odd/or no parity. 6. 7 or 8
data bi ts. 75 or 110 baud

• Multiple user·defined WRU: For each 01lour
WRUlunctlons. youcan select any combmatlOn
01(1) Initiate sequence. (2) reomeate sequence
Iincludlllg none Of timeout). (3) wnat to transrmt
back (II anythlng- lOctudlllg 10 10 any mcee.
message, serial oumber . l ime/da te), and ( 41
Whether to save on tape or not. WAU lunCMos
work in all modes (Morse. Baudot. ASCII) ,

TERMINAlL IS a hardware and soltware system
whICh converts your TRS80 (Modell or Ill) 10tO
a state of the art communications termmaL
TERMINAllls SHTlple 10 use. TERMINALL has
supenor performance. TERMINAll works With a
general purposecomputer and IS e-pandable
TERMINALL has It alii

Simplicrty
TERMIN...Ll was designed Irom the outset to be
easy to connect to your rad io and easy 10 use.
Plug mto you. receiver headphone lack and copy
Morse code. Baudot or ASCII. Plug mlOyOUf CW
key jack and send Morse code Attach a mic.o·
~ conneclor ...., send Baudot Of ASOI usang
audIO tones (AFSK) That's all there IS to hooking
11 up.

The scnwee may be loaded IOtO your computer
110m cassette or disk. Enter you. callsign and
the time and you Will start receiVing Immediately
No settings or adjustments are necessary to re
ceive Morse code -irs lully actornauc-eanc it
works' You maytype your message while recev.
ing or transmlttmg.

You Will be on the ai. , receiVing and traoSlmttlllQ
any mode in minutes. As we said. TERMINAll
IS SImple.
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CHAMPION MESSAGE

MEMORY KEYER

Model TE·292

"BRAND NEW"

$125.95

•

-
PLUS:

,.
.-'- ...,

h. -
•

• • •

When it comes to

AMATEUR
RADIO QSL's

Model ' Tll 4 4

$59.95

Pl.us:
• S la '~ 0' I~e an CMOS . ~.~
• Se'l com""e" ~9 0"0 11 I ~d d••M .
• BOlt> <1<>! 'nrl O"..h ",e",or.
8 1. ",/).c ' ~ r'"9 .. "t> .~. 'ou"."e

",. dOle
• 5·50 ..",m
' S,,~e<1 ,o'ume , 'On" P,,~~ a~O"

" "'i/ I>I coM'olS
8 S,erelone a~O" .pe. ' '''
• Lo.. C""..n! dr. ", CMOS b.rt..,.
_~!oon -POI'./)"

• o.<u . ~ </".".. 'ftC l> IIC". ' 01 ' e.
"'9 .~O" ocr'",,,'

8 ~ ....S 9 " " /) /OC' . .." SOl.., sl .re ''9'
. w ' R ED A ND 'E SIE D~

Ci UARANI H Q_ LESSIA I •

MESSAGE
MEMORY KEYER

ELECTRONICS, INC
1108 RAND BLDG. ~"

BUFFALO NY 14203

• Self-complfl lln'J dOlS and dasll"s
• Bo lli dOl ,nd dSSIl m..mo,~

" lImb ic Kfl ymp w,,11 any sql/Hlle p"'ddlfl
• 5-50 w.p.m.
• Spe«1, vOlume, 10~, lu~ lind ..e'fJ llI conlrols
• SIf;JeI~ and I~.e,
' l ow Current d",,, CMOS barr~ _ e" O,,-ponab,.
• RNr pII n", Jac. 101 aU~ 'I,ary pow.,
• Delu~e QU.." ef-lnClllac.S 101 ~ .ym'J and OOlpuI
' I'(eys 9"" b loc. .."" sol,d " 9s
• WIRED ...N D TESTED FULl Y GUAR"'NTEED-LESS

S"'TTERY

• SeII ·comP"" onfJ dolS and das...., s
• 80'11 do, ..nd dasll memory
. lam b,C l'(eY"'9 w,,11 a" y lou~le Padd'"
• 5-50 " .p.m ,
• Speed. valum", Ion" , tune a"d .. . IfJIII co" rrols
• S'd . 'one and spea • • r
• low CUfleM dra'" CMOS bell ery oPflf.tion-portable
• Delu.e qllarte ,·lnch lacks 10 ' k.. ~ong a"d ou,pul
• Keys g"d bloc• • nd solid " 9s
• WIR ED "'ND TESTED FULL Y GUAR"'NTEfD-LES S

BATTERY

$69.95

•

••• • •••
II : i i'

•
.-. ' ..• • • . .
J> J> . .

• VO LIJME-- '-.
PLUS:

Model 'TElOI

Model U -Z84

M ill" <-"OS ,,~ .....

•

e.

RAe

..-

f.e.tu,... :
• A"••~c.o CMOS "' .... . 9"~ "'emo,.
• r ..o (SO char 8I cl>) mU'.9"~

$Poro9"~

8 R.r;e., I,,~c""~
• RKO'''' .' ~ ~ y .~_"" '" b.e'
., .~.--•L_~' "'~'U~ c.".c."
f • • "'",,. .~.." CO CO CO D. ere
Wll'J M Wl l VJ ... • _ !I>.~ ~.

SK""" ~ ..~ c....'.c'-""
WllVJ '" OSt y .... 5/'115 79 " . " ,".'" .

• U.e '0< ". "y050. Of c....,.".

• ,S la llHl'·lhe-"''' CMOS Clrcu" ry
• . Til,." cllooces 01 Mes.&a9" S/OIf1ge

,A Two {50 chataclM eaett/
....ssage S'OI.

' S Four(2Schar-e""HCIIJ
mesuge slOl~

.c. One 50 charaCfM,nd
IWO 25 cha'acl" mflSSflge
slofage

• Reco'ds al an y speed·p lays al
any speed

• Memory Operalong LEO
• use 101 da,ly 050 01 CO"laslS

$89.95

MODEL TE133 - l ame as TE744 w,,11 wgl and lone control ,nl..",,,,. I"u s"m,.
euto ~ eY'"9, "'.9S
MODel TE122 - sa me as TE133 1ess w91, tun e , solid state ~ey i ng 138.15

AT YOUR DEALER OR SEND CH ECK OR MONEY ORDER.
Plul $1..00 S IR NY Rei add t all

Features:
• SIIHe·ol·llle ·Arr-CA.IOS Clrcu,l ry

• CIIO'f;fI 01MflSsa~ SIo'lIpe
..... S.. 50 clla,aCle, messages
• S. T~e 25 C~fIlCI« ~ss.ges

· C. 21 combma llOlll 01 m,,$S"~

C. PlOfI,..m mmg

• RfH;Ofds .., .." , speef1-pla,s .. I ..", IPI1/Id
• Mem()r)' _a" "g l ED
' Use lOf da,ly QSO or conlests

Features:

F. atures: Deluxe CMOS • ~, w,,' g lll. ton•. 'fOlume lune con l,OIS '" s'delon. a""
I_~ '"

Electronic K.yer • Sem,-aulomal,c "OU9 " QPftfallO" '" SIf. 'fJ'" 'eY"'9 - rear
• S,.I.-oI"lIe·a" CMOS elfCI/" ry - panfil s w.,cll
• Se" comple''"fJ do" .."d dulles • Lo w curren l d,. ,,, CMOS b,llery _a''OII-f>(>tlaO'"
• 80'11 dOl aftd dIS" m.mory • Da;u.e Qua"e, ,"e" I"C' S lor ~ey'"g and ou l"."
• I...MSIC . eY'"9 w,/II ""r SQu~le pa"""' . "'. ,. fJ"" OIOC. a"" 10/><1 . ,.1" '1fJ'

5-50 ..pm • W" .., .nd 'U led-I" lIy 9" . ' . nt"",- ",ss r>.."e"

$16 .9 5 S2.S5 S19.50

S1 7.95 $2.55 520.50

it 's the

ONLY BOOK!
us or ox Listings

Order both boo jcs It tne w me time lor
$31A 5 Inclu ding shlppln 'l .

Here t h ey IHIII ! The latest editions. World ,
famous Radio Amateur c.llb ool3, tn e
most resl)ected and complete listl ng o f
rad io amateurs . Usts calls. neense cl ,SS85.
addre$S In forma tion. Load ed with specla '
features such as ca ll c h , nges , p rettxes o f
t he world , standiI'd t im e c ha rts, w orld _
wi de QSL bu reau s, an d m ore. T h e U .S.
Ed it io n fu tures over 4 00 ,0 0 0 1I$l ln 95,
w i t h o ver 100,0 0 0 changlllS from last
year . T he F o reign Edi t i on has over
300 ,000 listi ngs, over 90 ,000 c h a n ges,
Place y our o rder f or tna ne w 198 1 Radio
A mllteur ceueceks, available n o w .

Order from your dealer o r direc t ly from
the pUblisher . A ll di rect o r ders add $2.55
f or sh lppln'!. illino is residen ts add 5%
sales tax.

~ SPECIAL LI MITED OFFER!
7;. Amateur Radio

. . . Emblem Patch
............ - on ly $2.50 postpaid

Pegasus on blue te jr . red iettennq 3· wide.
3· high. Great on Jackets and caps. Sorry , no
cajteners

OROERTOOAYl

~~lIbooks
NOW READY!

M DIO ' .'TEUR 116 kca DO INC.

~
Dept . B.....
925 seeew c ce Drive
Lake B luff . IL60044 . USA
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BILAL COMPANY =>
P 03) 687-3219

FLORISSANT, CD. 8(1816

--
STARROUTE

THE ULTIMATE space S8v"rS .
/0' Be. 40. end 20 me/ers

........
+sotron Antennas

Isotron 80 laolron 40 Isotron 2il
HI- 4 '1, 31" 11"

THIS HIGH PERFORMANCE ANTENNA IS DIRECT·
l Y FED WITH 50Q COAX. RADIALS OR MATCHING
DEVICES ARE NOT USED. WH ETHER YOU ARE
LIMITED IN SPACE OR NOT. THE ISOTRONS WILL
GIVE YOU THE PERFORMANCE YOU EXPECT
FROM A HARMONIC ANTENNA. CAll OR WRITE:

DEALERSHI PS AVAILABLE ...- 426

RUSH ME YOUR FREEOISCOUNTCATALOG I
NAME; _

ADDRESS; _

CITY; _

STATE : ZIP: _

CLIP AND MAil COUPON TODAY TO'

POLY PAKS, INC. ..- 58
P.O. BOX 042 , Sn
S. lYNNFIELD, MA. 01 1140 (617) 245- 382.Phone 2 (11 -17 5 -1 2 52

O N LY T ELR EX G IVES YOU ALL
TH ES E FEATU RES •••
• W in d su rviva l i s 100 mph,
· 4 KW P power ra t in g ra in o r sh ine.
· Patented boxed coaxi a l " Balu n",
• Heavy -duty steel gusset m ounting

p late and straps.
• 2 " 0.0. re inf orced aluminu m boom.
· Large di a meter, re in forced, taper

swaged dural elements for m in i m um
weigh t and exceptional st r en gt h I

· Stai n less steel electr ical ha rdw<1re.
• Pho ne an d CW capability all bandsl

If t op 2 M eter pe r fo r mance Is you r recuue
m ent, t he 2 MV$U 4 ki t co nsist i n g of 2 ea.
phase d 2 Meter " Balu n" fed p recis ion tuned
a element A r rays outperfor m even quad
stacked anten nas of o ther m ak es.

Better t han opti mum full slled D ipole per
formance In an antenna w h ich can be set up
w ithin the h o ur, needin g a m in imal support
st r uctu re. (exist in g t o wer, hou se t r ee etc.)
The «tnverteo-vee» produces a low-angle
" Balanced" O mnl-Di rectlona l pattern, which
i ncreases t he signal to noise, and signal to
ln t erfera nce ratio s. Complete simplified
Instruc tions are prov ide d .

NO T UNERS N E E D E DI

\ MIVD/Z 1<0'0'"0;" $75.95 Post P,id (U.S.I

\ \

Communication Antennas Since 1921

elrex' LABORATORIES

I1II

F or technical d ata and prices on the com plete 'rerrex line, write
for Cata log PL·8

P.O. Box a 1 s - Asbury Park, N.J. 01 1 1 2

By the only test t h at m ean s anything •••
on t he air comparison ••• t his array con
tinues to outperform all competi tion •••
an d has for t hree decades. Here's why
_,_ Telrex uses a unique t rap design
empl oyi ng 20 HIQ 75 00 V ce ramic con 
densers per antenna. "retrex u ses 3 op tl 
m u m-spaced, opti m um-tu ned reflectors
t o provi de max imu m gain and t rue F / B
T r l -Band perf o r m ance.

I
Special N-type coaxial connectors,
solid roc elements (driven th ru
t he b oom), t inned connecti ng lu gs,
and s/s electr ical hard w a re provide
you with peace of mind for m any
v earsl

STEP UP TO TELREX
Professionally Engineered Antenna Systems

ATelrex "Balun" fed "inverted-vee" kit is the ideal bi-pertermenee inexpensive and
practical to install low-frequency mono or multiple band, 52 ohm antenna system.

"MONARCH" 10, 15, 20 Meter " Trj-Band"
Model TB5EM/4KWP

T
L
I



•

'J\)u can HEAR the c1flerence with a Larsen
KUldudlie! For mora InlonnatiOn on it and
other Larsen Antennas, write :

Larsen
Kmduckie ~
Antennas

Now available
in 20 models

to fit most
major brands
of Hand-held

Radios

RUGG ED - Withstands 180" bends
in a~ directions.

©J. ~m
Larsen Antennas

EFFICIENT - VHF and UHF models
air wound with flexible .042 wire with
high conductivity plating for maximUTI
radiation efficiency. UHF V", wave
models have high carton steel
flexible shaft core.

WEATHERPROOF - Protected by
heavy-duty coating of exclusive step
design which prevents detuning from
shorting and adds f1elljbi~ty.

ACCURATE - Precision tuned for
lowest VSWR.

144 MHz
220 MHz
440 MHz

IN USA P.O. BOX 1686
VANCOUVER, WA 98861
PHONE: (206) 573-2722

IN CANADA Unit tot . 283 E. 11th Avenue
VANCOUVER, B.C. V5T 2C4
PHONE: (604) 872-8517

'"'K{jIdud<ie,s a T,-.nell< oIlarsen Elec:.. Inc.

MODELS 31 and 32'

SIGNALCRAFTER.
POWER METERS

Automatic SWR Readoull
plus

Precision Power
MeasuremenU

P' ic.. ""e lude Shipping 10 a ll U SA VIS" al'ld
MulerCsrd aeeepled. KanS<lS residentll add
3''<' percenl .

Our portable Models 31 and 32 feature
the same state-of-the-art technology
that is incorporated in their Big Brother,
the Model 3). Never aqain will voubave
to bother w ith SWA "calibrate" controls
and switc hes! Signalcrafters' custom
integrated ci rcui t makes power and
SWR measurement a "nanosott"opera
tion by automatically computing SWR.
The result is unparalletled accuracy
and ease of operation .

FEATURES:
• CUSTOM IC- Computes SWR from

the level sensed on the transmission
line independent of the power level.
This analog com puter operates OYer
a range of only one watt to the fu ll
scale of the meier with unequaled
accu racy.

• RUGGED TAUT.fIAND METERS - High
accuracy and readability.

, PRECISION POWER MEASUREMENT 
±6% full sca le at 1 to 1 SWR.

• TWO MDDES- Peak oraveraqe power
seecnon.

• BAn ERYPOWERED - Advanced low
curren t design provides outstand ing
battery li fe for portable or fixed
station use. 9 Volt battery included .
Optional 120V AC adaptor can be
used .

• SMAll SIZE HEAVY DUTY CABINET 
Width: 4';:" ', Height: 9'1:.", Depth: 5".

, AffOROABlf PRICING -
Model 31 A (D-200w)

less coupler ..•....... $175.00
"ModeI 32A (D-2OOw,D-2OOOw)

less coupler $200.00
"Model 328 (o-2Ow. o-200w)

less coupler $200.00
Coupler HF231 (1.8 to 30 mHz)

SO-239 recept.) 50 ohm . $66.00
Coupler UV900 (SO to 900 mHz

Type "N" receptacles) . . $90.00

SIGNAlCRAFTERS.INC.
546l BUENA VISTA DRIVE

SHAWNEEMISSION,KANSAS lJ)()2S

19131 236·7:110: TELIX42-4171 ..... 66

~,.'" ' ·' luipm':"1 .." , rio.~ 6c anlt·nn.."

" (OU", l 'SA. 1 1"." A"''' h''''' '.

"'m......' 6< ...........on.! "-PO" ,,·n ••

Al:don PCS-.JOC02 M..... "'"E W ]';E NE NE _339.00
AI:den PCS )8OO 10 MeIer C"U

n:.\IPO HA.'DlIllLl
S-I 2 \ k-to-r ZH.2.'i
SoIT , B"",", ..t\h T.....~ . _. ZT.U O
So2 .. 23) ' llu ... . 315.11I
S--ZT, ,W ' II \.f .. ithT""" I'-' . . .. 3511.00
S--~ " .. " ..• 4-10 ' 11"- , ... , . . .. 314.10
5-- 4·Tl2 ' 4-10 Mi l. ,..;1 2 !lll tt,,,, T,• •· 1'•.1. . , J.';lj. JO
5-4-1' If! , , , . 4411\1 11t ..1l{; !lutl<", T,.,,·I'ad. , m .HI
S-S. . 2 M.~.'f . ~ ",. tt '. 'li"'t. .. ,. .. 273.70
s-sr 2 \t..~, ~ ..·.tt outl",t ,1<_ o-l .:llJl.211

"""""11lT.3 .-\11ian;... . . .• 915.00
IIDR.lI l ) ._. II~.G...nllool"U' [)""tal , 377.915
AR22.X I. . .... <:on"~I·l)ubil,,.... . -19.00
"'Roll I. , .. O....-lI·l)ul~I~.... _ .. 60.00
A\'11·1 .. . "', dub So. olid Stat<.' O.,t,," . , , . . , .. 113.78

C. " "" A,.i1.hk--Caillo. I',;"u

Hl'STJ..lll
UlT\' . . . ... 10 ' .........l \~ V..tin,I, ..•..•. S72.6O
~' . , .. IOlhru lfl~Io_V<'t'tical. . .. .. . __ . lI'l..40
(:6 1+11I . . . . . ,.2 \ 1.1... R-·n.oli""",fi</h, . , . .. 66.00
(;7·1401 , _ 7d h 2 \1,1,... 1\01.... Coli"""" ••• , _00.00
2M I\.~ , 5 Ek.., ,l 2 fl.""'" b·~", . , , . 2:1.75
2.\1I1l 1 . I I " , 2 n........ ht"rn. . • . . , 44.10

Go., k lin. '" 1I...u..r_ ( :all lor pri<a

'111-" "IAII I:'Iot: lIAl)IU',
,m"ll 1Itl'.~ ~lId,.,.u,.,j 1'................ . 317.NIl
Ii<...... ss ~G"""'. 12.2<".",..... . 29II.1I5

a.b< ......an "-'U<t Hetl.\, ••. 97fl.4h
T t ..· Om... C. 1m..22
T T..·{)m.. D.. . ,.. .. ;")';.01
T T..c' II,,,,,,", 44-l Aml~ ifi<'f 13ZJ.l'l t

SU Olin Ten T",', I" ""... 1'Ii<ffi-l.im 1Ql""""io~

lO'-GM.'I; CJlA ",K 11' lU" UI.'i 6: A~"'''lJRll:S
1lG.'ilN; , Srif Supponinll: 52 ft . . . . . tfU.18
IIG,'iO\ ITL Sidt Supp.mrc 50 It &;6.81
IIG35\ ITZ Sid< Sl'l'l _.mrc J5 ft oU3.20
IK~ SelfSupptIrtinllJ7 fI , _~

1I(;5.111P , .•. . s.u Sul'lllorti"ll 54 fl . . . . . . • . . . . .. 16%1.00
IIC70lII l .. , . . Srtl S<'J'I"ortilllt 70 ft .. , 2372.10
1l( ~1.1MTI. , . Side So.'I"...f illj\ J3lt " , , 624.311
1l£ . £W.. , , £h1r1<- \1<~n. ",' limit ,,,,it.-h , 4Il7 .00
IlG·I\ME lit"",..· ~""'fIl for m :-EW , 4Il7 .(Ml
Ile__ T-1.129 T"" & Tnoilt-r \]<inK Jl(~"<; . •. 2lI51 .2S
1/(;..T·1. Ir. T & Trailn- U<i"ll H(;..l')\rt'Z2/i5 I.3l1
11<;.T·Z-I2li T...- Ir. T U!iIlllIlG.....l\f17303.l.50
IIGT·Z-I2S T""... Ir. T li<Ulc I f(~... 3300.00

m .ell'
TILlJR Tri-Iland Ii<arn ';OJ,I\\" 1'1::I' ... 129.00
M il , , ( F~ 6 ,..... ....... . .. d 81
ImBA 3 DtmnlI I.~ "._ 'Ion , .. _60.-65
15.'iIM _ l.onlr; J, 5 "..~ 15 _ 00
D'iBA . _ t~"'K Jnhn 5r1..tn.n1 ID ""'""". . • _. ,m.m
3101," ( EIt1' 3 1, k-M _ , ISUI
400JIA . . 2 F:lNn.n1 4ll\kt:n" , .. , . . , 167.1l'l
1113\1 t;.l 3 El..m.·nt n mn<lerl>irtl . . • , _174.70
T1 IHOXX SUI. '" T1UIIMhbinl 6 t"''I1.·I~ , .. , . . 228.57
11L'II);I; Thundrrl ~n1 .5 riemmt P .77
[iliff..•..... _B y T' ....... Ul-ttl _ . , •••••.•• _2fl!i.4lI
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r----------,
•Copy RTTY, ASCII.
• and Morse •
: from the palm :
• of your hand. •
I •
• •• - - •
• •• •I •
I I
• •I I
I •
I Have you waited to get into I
I code reading until you found •

out what th is latest fad was
I about? You can stop waiting, I
•

because it'S no longer a fad , I
Amateurs everywhereI are t ossing the gigant ic I

•
Clanking monsters of vester- •
year that once performed

I the jo b of reading I
•

racnoteretvoe. They are trao- I
ing them in for state-of -t he-

•
ar t code-reading devices I
that are incredibly small ,

I noiseless if desired and in- I
•

finitely more versatile than •
their antique predecessors.

I Kantronics, the leader in I
code-reading development,

I has just int roduced the latest I
I and most-advanced break- I

through in t he copying of
I Morse code, radtotetetvpe I
I and ASCII computer tancu- I

age.
I The Kantronics MIni - I

Reader reads all three types •
I of COde, cismavs code speed,
I keeps a za-nour ClOCk, acts as I
•

a raocreretvoe demodulator I
and reads all of its decoded

I informat ion out on a travel- I
•

ing display of 10 easy-to-read •
charact ers. It is so compact

•
that it fits in a hand-held , I
calculator-size enclosure.

I At 5314.95, the Mini-Read- I
er ou t p er fo rms anyth ing •

I within another $400 of its
I price range. I
•

Call or visit your Autnonz- •
ec kantromcs Dealer now to

I f ind out what the latest in I
I

t echnology has done to •
COde-reading.

I •

: IIIKantronics :
19131842·7745

• 1202E. zsro Street I
• Lawrence, Kansas 66044 •
L .I

• Serio ! p orts use U$ARTS
• Automati c ( W ilD
• Program sto tus

co nti n uo usly disp layed
• Instonlly chonqe .

progra m stctus
Ba ud rotes
ASCII/ Ba udot modes

• Tra nsmitter under
p rogram control

• Self trocklng ( W speed
• LLiST & LPRI N T esoble

on any sene! pnnter

• A ll softwa re easily
transfe rred 10 disk

• Requires LEVEl II 16K RAM
M odel I or M od el III ,
e xternal ter mina l lml t

• Includes oc boctd , ccbmet.
softwc re & manual

• Uncondrtronolly guaranteed
fo r 30 dcvs

• Lrrmted ports & labor
wo rra nty for 90 days

• ASSEMBLED & TESTE D $325
Wmhongton ",,,,dl-n" odd S J"\. ""I~~ 10'

·A I,edomor' nl ,t-.. I..re. c...

Resher Corporation
P.O. Box 976 Topeka. KS 66601 913 0234 00 198
Dlatr1butof'1lr1 Conada and AustrallQ

•

• Wo rd-wra p PIng
• Two senol po rts

45,4 5 to 9600 Ba ud

RTTY I CW Operating System

ROM·116

FEATURING:

• ASClI ·BAUDOT·CW
• SPlIT·SCREEN VIDEO
• REAL TIME CLOCK

PLUS:

... CROlda
L'licroProduds

~~---"'----4

POBox 892
Marysville, Washington 98270

1206) 659-4279

RTTY lew FOR THE TRS-80*

o

Compare the
,-----...,

Interested in RTTY?
$169.95 buys a terminal unit kit with the features you need most
for enjoyable RTTY. Our 3-stoge 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 interesting? Call or write tor details about our full line o f
RTIV equipment backed by a comple te facto ry support
program.
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Cushcraft's Skywalkers
- performance through computer-aided design

La st su m me r, du ring
what has become the

annual a ntenna renewal at
W2NS0/1 . a pair of fou r
element Cushcraft " Sky
walker" monoband beams
tor 10 and 20 meters was
added to the antenna fa rm.
Named for Star Wars hero
luke Skywalke r, they are
but two of the six members
of Cushc taft's HF mono
ba nd fa mily, a family whi ch
incl udes three- and four
element vers ions for 10.1 5.
and 20 meters. Lik e that
othe r Skywa lker, these an
tennas ha ve had a helping
ha nd from com puters. be
ing among the first Cus h
craft anten nas to be de
signed with the aid of a new
computer program.

The Dry Statist ics

Cushcraft rates the for 
ward gain of the four-ele
ment Skywalkers at 10 dB
and that of thei r three
element re lat ives at 8 dB.
Front-to-beck ra tio is 30 d B
or better fo r a ll six an ten
nas.

The 3-d B beamwidth of
the Skvwal ker line ave rages
a bout 58°. In pra c t ical
terms, this means that your
beam heading can be in e r
ror by ha lf that a mount, o r
as much as 29° , a nd you r
signa l at the other end of
the ci rcuit will be dow n by
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just 3 d B. Tha t's o nly half
a n Sunit. which a ll goes to
show that po int ing one's
bea m with mic rometer
precision p robably is n 't
worth the trouble.

Monobanders a re su rpris
ingly light in weight, fo r
those of us use d to triband
beams . The fo ur-element
1D-meter Skywa lker weighs
in at a pa lt ry 18 pounds.
Even the big 2D-meter ve r
sio n tips the sca les at only
55 pounds, despite its rug
ged cons t ruc t io n. Wind
loadings a re 3.1 a nd 8 .1
sq ua re feet, respecti ve ly.
The boom of the 1D-meter
beam is 16 feet lo ng, while
the four e leme nts of the
2D-meter Skywa lker re side
on a boom 32'8" lo ng .

Computer-Assisted Design

The Skvwalkers share a
common heritage in that all
six antennas are the prod
uct of compute r-assisted
des ign (CAD), using a com
plex FORTRAN progra m
run ning on a large IBM
computer. With this pro
gra m, a n antenna des igne r
can perform a complete
a na lys is of a pro je cted
antenna. The program gen
e ra tes a n accu rate predic
tion of the performance of
each new design . If a n an
tenna loo ks good in the
com pute r analysis, a pro-

totvpe ca n then be buil t
and subjected to rea l-life
testing.

The advantages of CAD
a re seve ral. Fi rst, con
side rable research and
development time is saved ,
since a designe r using the
com pute r ca n a na lyze
many potential a ntenna de
signs in a short period of
time. Unprod uc t ive ave
nues of research can be
qui ck ly eli mi nated from
fur ther cons ide ra t io n. With
the com puter to do muc h
of the tedious work, the
designer can spe nd his time
doing wh a t's most val u
abl e - comin g u p with
ideas for better antennas.

Since the computer pro
gram ma kes it easier to
c heck ou t d ifferent designs,
it is mo re like ly that
unusual o r unorthodox con-
figura tions will be evaluat
ed . The four-e lement Sky
walkers are di rect bene
ficia ries of thi s. The com
puter program figured very
signif ica ntly in the place
ment and dimensions of the
second direc tor. Th is par
t icular co m b inat io n o f
length and placement ve ry
li ke ly would not ha ve been
suggested had it not been
for the avail ability of com
puter anal ysis.

By t he way, if you were
thinking it might be fun to

run t his program on your
frie nd ly neig hbo r hood
m ic rocompute r, think
again . The program is a
monster and requi res the
large amounts of on-line
memory ava ilable only on
large systems.

Assemblv and Installa tion

Although monobanders
a re usu ally sold on the basis
of the ir performance, the
Skvwalkers cou ld be mar
keted o n the ir ease of as
se m bly al one . O ne reason
ab ly bri ght ham can take
the four-element 1D-me ter
Sky wa lke r fr om box to
tower in le ss tha n two
ho urs. Assemb ly itself takes
less than 90 minutes . The
20-meter ve rsion , being
twice as large, is more easi
ly assembled with the aid of
a helper. Still , the two of
you will be able to do the
job in a couple of hours.

One firm in our hobby,
Hea th Company, is famous
fo r its wonderfu lly com
plete instruction manua ls.
Cushcraft has gone them
one better, at le ast in a
se nse. The Skywalke rs a re
so easy to assemb le, you
hard ly eve n ne ed th e
manual at a ll! Since the
boom a nd the e leme nts a re
a ll composed of several
sect io ns of t e le sc opin g
tu bing, Cushc raft has sim-



ply marked each piece with
a b lack line to ind icate how
far it should be inserted into
t he tubing of the next larg
est size. You mere ly insert
each piece as far as the
black line, tighten the hose
clamps, and you have you r
self a mono band beam that
is resonant at the bottom
end of the phone ba nd.
Should you wish to be reso
nan t in some other portion
of the band, you'll need to
adjust the length of the tips
of the eleme nts per a tab le
supplied in the manual.

The a nte nna is matched
to the feed line by so me
thing ca lled a Reddi Match .
This is Cus hcraft's name for
its variant of the classic
gam ma matc h. Here again,
ad justment coul d n't be
simpler. The manua l gives
the proper position of a
sliding bar on the matching
unit. If you set this ba r to
the recommended d ime n
sion, a low swr is prac tica lly
ensured. In the W2NSOn

installat ion, this measure
men t to se t t he Reddi
Mat ch wa s the o n ly
measuremen t required in
the assembly of either the
10. or 2o.meter fo ur-ele
ment Skvwal kers.

Cushc raf t recommends
that antennas of similar size
be mo unted at least half-a
boom-length above o r be
Iow a Skvwal ker when it is
stacked with other ante n
nas o n the same boom. We
init ially tried a tribander
just six feet above t he
20-me te r Skywa lke r, but
neither antenna performed
well. When the tribande r
wa s replaced with the
j Ometer Skvwalker. both
Skywa lke rs came on like
gangbus te rs.

Both ante nnas have just
end ured one of the wind iest
winters in recent memory,
without serious problems.
Af te r a very heavy late
Februa ry snowstorm, the
refl ecto r of the 2o.meter an-

tenna was pulled askew by
snow a nd ice accumulating
at o ne end. This was caused
by a loose hose clamp on
one sec tio n of the boom.
The problem turns out to be
rat her commo n with the
Sky wa lke rs, but , fortu
nately, there is an extreme
ly simple, yet permanent
fix. You ca n drill a small
ho le through both layers of
tubing near the end of each
boom section, then insert a
1/2" sheet metal screw. The
sc rew ensu res perfect align
ment of the boo m sectio ns,
but is eas ily removed if t he
anten na must be d isassem
bled.

Performance vs. Cost
There is little argument

that a set of monobanders
will outperform a tribander,
but what about the cost!
Are monobanders really af
fo rda b le? Well , co nside r
this. For less than $90 above
the cos t of Cushcraf t' s
ATB-34 tribander , yo u

could own three-el ement
Skvwalke rs for 10, 15, and
20 meters. Granted, you
might need a hef tier rotator
to turn the three mono
banders, but the poi nt is
that monobanders do n' t
have to be outrageously ex
pensive .

Should everyone go for
monoband beams, then? O f
course not. A tr iband beam
is less expensive, easier to
install , and probably will re
quire less maintenan ce
than three monobanders.
However, when and if you
become att rac ted to the
co mpet it ive aspects of ham
rad io, monobanders may
be in your future. When you
get the urge, the Skywa lkers
from Cushc raft a re a good
bet.

For further information,
contact Cushcraft Corpora
tion, 48 Perimeter Road, PO
8 0x 4680, M anchester NH
03 108 . Re ader Se rvice
number 490.•

lee Homstein AE1S
9079 M eadow Heights Rd.

Randallstown M D 21111

Avanti's 10-Meter Quad

I t was my intent to have
an outstandi ng signal on

10 mete rs wit h a small and
light antenna before the
band went to sleep for the
next couple of years. My
present 10-meter yagi load
ed well but performed like
a dummy load. The vag i
was interlaced on a 21 -foot
boom with 4 elements on 15
meters . The 15-meter yagi
was an excell ent performer,
but the 10-meter a nte nna
just d idn 't do the jo b.
Below this setu p wa s a
5-element monobander for

20 meters. Obviously, there
was not much room for an
other supe rs ized vagi .

For the past coup le of
yea rs I had been hearing
go od things from the
'l t -meter boys about the
POL II by Avanti Communi
cations. Many stations on
the CB band were using this
quad-like antenna because
they co uld easily switch
from horizontal polariza
tion to vertical or vice
versa . Co ntac ts were much
more so lid because of this
unu sual ability . It was

noticed that as band cond i
tions shifted and signal
polarity changed from ver
t ical to horizontal , the POL
mainta ined t ransmitt ing
and receiving capabilities.

With all this in mind, I
went to see my loca l
amateur radio dea ler and
asked if he had one of those
Avanti POLs o n the she lf.
To my surprise, he had a
10m one ready to go. The
10- and l 1-meter antennas
a re identica l except for
minor changes o n the ele
ment wires and the gamma

match dimensions.
That e ven ing , I re ad

through the Avanti manual
to fa milia rize myself with
the materials and con
struct io n of the POL. There
were lo ts of instruc tio ns
and illustrations, and many
parts . The actua l assembly
went rat her q uickly; in fact,
before I realized what had
ha ppened , the who le supe r
st ructure was almost com
plete ly assembled before
me . Part of the antenna had
to be d isassembled before I
could get it through the
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back door to the yard.
O nce out in the yard, I

put the pieces back to
gether a nd began measur
ing the copper wire for the
two quad loops. The wire
e leme nts mounted e asil y
and the tension on each
side was adjustable . For the
first time since I have been
building quads (22 years).
the loops were beautifully
symmet rica l.

The onl y detail which
proved to be tricky was ad
justing the antenn a for
lowest swr. I tried to match
the vertical and hori zontal
to the same point of reso-

Karl T. Thurber, Jr. W8 FX
31 7 Poplar Drive
Millbrook AL 36054

nan ce as well as the lowest
swr. Maybe I didn't have to
go through all the exercise
of stand ing on the picnic
table with the PDl, but I
felt it might make my signal
a bit better.

With the antenna mount
ed at 65 feet, swr was
almost the same as when it
was tested on the ground.
The highest swr was 1.9 :1
and the lowest was 1.2:1 be
tween 28.550 and 28.700.
The highest swr in the entire
band from 28.0 to 29.6 was
only 1.9:1 , which is quite
unusual. I was very pleased

th at the PDl resonated ex
actly where it is supposed
to .

The Avanti to-meter PDl
use s quality m aterials ,
although it's my norm al
practice to replace any
stoc k hardware with stain
less. The con struction
detail s and illustrations
were quite adeq ua te. Ac
tual on-the-air tests prove I
now have a performer. The
Avanti co ns iste nt ly gets
through. In a recent test
with m y neighbor Al
K3BVC, c o m pa r ing hi s
3-e lement tribander with
my PDl, a PY2 gave me

59+ 10 a nd AI a 57. Most
Japanese called are now
answering my first ca ll, and
that's not easy from the
east coast ! I have al so re
ceived reports of 1o-dB in
cre a ses when switc hing
from vertical or horizontal
feed on the PDl. It is a good
feeling to know that I have
se lected a performer in
stead of the dummy load
that used to be up there !

For more inform at ion ,
contact A vanti Communi
cations, 340 Stewart Ave.,
Addison IL; (3 12}-62B·9350.
Reader Se rvice num ber
477._

YoCom's Collapsible Whip for HTs
- 5/B-wave from 144 to 450 MHz

H andie-tal kies (HTs) are
great fun, but thei r

low power o utput a nd typi
ca lly ine ffic ie nt rubber
du cky antennas limit their
range a nd effec t ive ness.
There are basically three
ways to increase range: (1)
sta nd o n a hill or other un
obstructed location; (2) add
a power amplifi er; or (3)
hook up the unit to a more
eff icient antenna.

The first solutio n is fine if
yo u can always manage to
operate from a good loca
tion , but unrealistic for on
the-go HT work . The second
will do the trick, but you
end up co nvert ing your por
table hand-held to a semi
portable when bulky exter
nals are added. The third
seems to hold the most
promise and is much easier
and less expensive to ac
complis h than adding an ex
ternal amp to your HT.

Adding a quarter-wave
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whip to an HT is no big deal
and usually entails cu tting
a length of sma ll-d iameter
sta inless stee l rod stoc k to
about 19" and slapping it in
to an appropriate connec
tor. The problem, if any ,
th at e nsues is a mechanical
o ne-that of finding a way
to secure the rod stock in a
sma ll BNC, Pl-259, o r
F-type connec to r.

Harnessing a 5lB-wave
whip to an HT is another
sto ry. A base-matching net
work is required to ensure
that the transceiver "sees"
a SO-O hm load. Doing this
pre sents problem s, both
electri cal and mechanical ,
since the whip must be
fastened to the matching
co il, and the coil mu st in
turn be mounted to the con
nector . Se ve ra l design s
have been suggested in the
a mate u r literature, but
most require some fancy
ma chining or else result in

m echani cally inf erior
" Rube Co ld berg"-like prod
ucts. Anothe r probl em is
that of tun ing and match
ing: How does one insert an
swr bridge at the base of the
antenna without serio usly
affecting the me a sure 
ments? In most cases, one
doesn 't; he or she cuts the
a nte nna and builds the
matching network as close
ly as possible to spec as he
can, hoping that any mis
match will not be se rious
enough to damage the HI's
final rf out put transistors or
trip the swr protection cir
cuit.

Having wrestled with
these kinds of problems
before, I was attracted to
YoCom's ready-to-go 5/8
wave HT antenna, the ads
for which claimed that the
device was " .. . just like
adding a 1O-Watt amp to
your 2-meter hand-held. " I
sent for one and found the

product that ar rived to be a
very good one.

The YoCom a nte nna ,
wh ich was shipped via UPS
in a small ca rdboa rd mail
ing tube, is a 1O-section co l
lapsible whip , somewhat
similar to those found o n
CB hand ie-talkies and por
table AM- FM radios, but of
heavier design. The anten
na, des ig ned to permit ex
ten sion to a full S/8-wave
length (47") on 2 meters,
co llapses to 8" - about the
same le ngth as a rubber
ducky. A pretuned match
ing network is included,
and the base spring/tuned
coil protects the whip and
radio from va rious "ac
cidents." At presen t, the
a ntenna is offered only with
a BNC connector , bu t the
firm is working to overcome
the mechanical problems
associated with using other
connectors. Claimed swr is
better than 1.5:1 over the



Partially ex tended YoCom 51B-wave 2-meter HT antenna is
shown here installed atop an Icom 1C-2A T transceiver. Ten
section an tenna is base-matched and boasts a 5.b-dB gain
over a 1J4-wavelength whip and as much as a 10-dB im
provement over stock rubber ducky antennas, according to
the manufacturer's measurements. (Photo courtesy of
YoCom Products Corp.)

entire 144-14B-MHz band.
(The HT sho uld not be oper
ated with the ante nna col
lapsed , as the whip would
no longer be resonant and
an excess ive swr would be
presented to the HT. This
could cause damage to the
rf output transistorts).)

As furnished, at full ex
tended length the whip is
designed for optimum per
form an ce o n 2 meters.
However, the antenna will
resonate at a ny frequency
from about 143 MHz to 450
MHz simply by cha ngi ng
the length of the co llaps ib le
whip. The company has
produced a c ha rt of the re
quired resonant lengths fo r
var ious frequencies, which
is ava ilab le on request.

Wonde ring just how the
ve ry good swr figures re
ported were measured, I
contacted the manufactur
e r. Fred Glenn K9S0, presi
dent, advised th at YoCom
uses production test fix
tu res the sa me approxi mate
size and shape as amateur
hand-held radi os. These test
fixtures a re fed through
Bird wattmeters to deter
mine th e resonant point
and swr. Fred also advi sed
that a fairl y good approxi
mation of reso na nce could
be o bta ined by mounting
the antenna d irectly to a
wattm eterlswr br idg e a s
long as other objects were

kept at le ast one-half wave
length from the radi ati ng
portion of the antenna to
a vo id di storti on in the
measuremen ts.

O bviously, using an H'l
mounted antenna of any
kind results in less-than
perfe ct ground-pl ane ef
fe ct s . Th e se e ffects
markedly influence anten
na pattern and thus ove ra ll
results-as mu ch o r more
so th an do matching consi
derat ion s. YoCo m fo und
th at the HT itself and the
o pera to r's bod y capaci
ta nce provide a n adeq ua te
g ro u nd pl an e fo r th e
SIB-wave an tenna; an ideal
ground plane wou ld yield
o ptima l re sul t s . Neve r
theless, t he firm reports
tests whi ch mea sured a
S.b-d B improvemen t over
the sta ndard qu ar ter-wave
H'l-mounted whip, and a
nearl y 1o-dB im provement
over the common rubber
d uc ky.

In eva luating the littl e
antenna's o n-the-a ir perfo r
mance, I immediatel y no
ticed the difference be
tween it and the stoc k
d uc ky. Tested under a vari
e ty of cond itions, repeaters
that were marginally read
abl e at my Q TH o n the
ducky were very nearly full
quieting, a nd it was fre
quentl y possible to access

machines th at we re un us
able before because of in
adequate signa l from the
HT.

All things considered, at
$24 .95, su pported by a
1-year wa rranty, the anten-

. .
na IS a very ni ce range-ex-

te nding accessory to have .
For more informat io n,

contact YoCom Products
Corporation, 65 E. Palatine
Rd., Su ite 11 1, Prospect
Heights IL 60070; (31 2H59
3680. Reader Se rvice num
ber 476. •

1981 FAR EAST ELECTRONICS TOUR
The Electronics TOllr for Marl\ellng. Purchaslng. Engineering . Manufacturing." Prodllct Development Managers and Elrecll t lves to Meet
with F~lgnOlatrlbutora. Rapa. Suppilelll. " Buyelll. • nd 10 Develop FOfl!llgn Buslntl" Conlacts Through Indivldu.l .nd Group Meetings.

Date: October 7-21, 1981
.""

October 8-23,1981

Jlpln Electronics Show In Ollkl
Korel Electronics Show In s.oul

HIGHLIGHTS
Tetwen Electronics Show In Tllpel

Hong Kong Conlumer Electronics Show

II Arrangllmllnts for Group lind IndMdu.1 Buslnesa Meellngs II Oally Pl"Oll••m for P.rtlc l~nls InlllrllSled In lmpo<llng II o.lI y Pl"Oll.am 10< Partic ipants Intll...sted In Elrpo<llng
II Bualnesa Briefing. by Local Governments. Chambe<ll of CommercII. and U,S. Embassy Commllrclal OllicefS II Free Tlmll lor Individual Appointments II FlllIt CIII8II HollI l
Accommodations II Dally Show Tfllnaporlatlon

PRICE
FrDtnW.I Coast S2,2lKI
FrDtn Enl Coaat S2lI55
Pl'lCII Incllidlla: .Iri. .... hotel. (doublll occupancy!. I.nd
transportation, dally A~clln brHkful. dlnnllrs, cocktails
" c ity tours In uch country•. . .•nd morII l

~or mo.. info rmation end tJrochu.... cell or Writll/O;
Ellen Heather
Commerce Tours Intllmatlon.l ....332
810 Ms~st Str..t, Sult ll 742
SIIn Ffllnc laco, CA 94102
(415)433-3072 0<~
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YOU NEED A
BATTERY - BEATER!!!

./

/

BATTERY
EATER??GOT A

OP ERAH your SYNTHESIZED HT CONTI NUOUSL Y from any
12-JOV O.C. ,ource : Auto. Truck . R ~. light Aircraft
(1 2 or 2!lv ,y, t""'l. H""'" O.C. Po~er Supply!!!
STE~RT ' . N",,"lIATIERY _BEATER"pr<lv ide, the pr<lper
REGULATEO voltago for your -ts and ~l enty of
current f or CONTI NUOUS FULL POWER TRANSMlTl All
day travel, .11 ..enl ng"""!Tiiip'reX1'Iet wltli "0 Q!rr
TO RE_CIlARGE ! TRANSMIT HEN WITH DEAO NiCad.! !! !

0!iQ! • bat tery cMr ger but a fULL POWER SOURCr wi t h
nro PROTECTION CIRCUITS !

oRUGGED ALLfoIINIJM CASE! HEW, IMPRO~ EO MOOEL FOR ICOM!
SO TOUGH THE AV ERAG E 'IAN CA N STANO ON IT!

' YOtJl HiC ad, Rt MA IN IN PLACE ! SllllP l y unplug for
INSTANT PORTAB ILITY!!

, OESI GN ED by an engineer f """, NASA' s Jet Propul Sion
La bor at ory with comPQnents rated 50t beyond
requ; ........nt,)

' PRE· W1RED JJl.CK for your r,di o ~it h deta iled, . t ep
by- , tep insta l latlon In< t r uoti ons .

onro 5 FT. POWER COROS - 10 FT . TO TAL REAC H! ~ El CRO

pad. to "",unt ,nywhero ! 1 f UL L YE AR WARRANTY !!
. NO INHRfERENCE with PL'" LONGER U fE f OR NiCad.!
. The ONLY 4coo"ory power supply th.t can chim ali

these excit i ng f. atures • •nd rna r o!!
. NOWA~ AI LABU for TEMPO S-I .2,5; KENWOOD TR- l4 00;

YAESU FT - l07R ; ICCtI iC- 2A/ T; WilSON MK 11. 'I: l~;

SANTEC HT-1200! (MEMORY RIGS Rn AIN MEMOR Y! ! )
' PRICE' AlL II.lOE l S- f 30. 00 Po, t Paid. Ca . Res. add

$1 .00 Ta,. C. O.O. ' s_ You p.y Po, tog e .nd COD fee••
' PH ONE: 1-213 - 357-1 8 15 Col Toc t f or c. O•.J!.L

STBWlT lJ..L<"ffi P,O, B:!x 2335 IRWINllAl.E, CA, 9lJ1JJ

P .O. Box 5103 Tacoma. WA 98405
(206) 759-1611 ..- 89

• Large. 42" H x57" W x 29"D
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & l ace plate
• For ham or home computer
• Visa and Master Charge

Organize your shack with a

CLVlTERFREE MODULAR
CONSOLE $179.95

(RadiO not includod)

BEAT YOUR BATTERIES!

CLUTTERFREE
MODULAR
CONSOLES

Available at selected
dealers, add $2.00
postage and handling
in U.S. A.
WRITE FOR UTERATURE

Model 370-1B
2 Element Tri-Band Beam
Designed for portable and
lightweight. Twoworking
elements on each band 10, 15
and 20 meters. The 6.5 foot
boom can be easily raised on an
inexpensive mast and operated
with a standard T.V. rotator. WI!
handle 1000watts-2000 watts
P.E.P.

333 W. LAKE $ 1 " CHICAGO , IL 6Ofi()6 . (3 12) 263·1808

3.5-30 mHz $17.95
optimized 14-30 mHz
includes hardware tor
2" boom $21.95

Barker & Williamson, Inc. ..- 11

10 Canal St . Bristol, PA. 19007 215-788-5581

Model ZA-1A
Model ZA-2A

• Lets your antenna radiate-not your coax

• Helps fight TVI-no ferrite core 10
saturate or reradiate

• Rated 5 KW peak-accepts substantial
mismatch at legal limit

• DC grounded-helps protect
against lightning

• Amphenol '" connector; Rubber ring
to slop water leakage

~Rugged custom cvcotace
\fill' case. UV resrstant tormurauon

...Heavy threaded brass
ViiI' contact posts

Model 370-17
3 Element Ttl-Band Beam
Three working elements on each
band 10, 15 and 20 meters.
Sixteen foot boom provides
excellent performance, yet
lighter in weight. WI! handle
1000watts-2000 watts P.E.P.

VVrite for more detailsand other
B&W products.

Model 370-16
4 Element Tri-Band Beam
Four working elements on each band 10, 15
and 20 meters. Twenty four foot boom permits
optimum spacing for maximum forward gain
and front to back ratio. All traps pretuned. WII
handle 1000watts-2(K)() watts P.E.P.

~BenCHe R, inC

Beneher
1:1BALUN

BARKER & WIlliAMSON

MULTIBAND
BEAMS
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Aluminum cabinet Black and eggshell white

O",tr rrom MfJ and lry it - no obligation, II
not delighted. re ten II wlthm 30 days for refund
(less ShiPPIng). C!!!!t year ullConditional guarantee

Order loday. caN tolllree 800647·1800 Charge
VISA. Me or mail check, money order tor $49.95
plus $4.00 shipping/lland'ing lor MFJ311.

Don't wait anw longer to en,oy exciting police
and tire calls. order now, call MFJ or see dealer,

CALL TOLL FREE • •• 800·647·1800
Call 601 ·323·5869 for technical information. or
derlrepalr status. Also call 601 ·3235869 outSide
connnentat USA and in Mississippi ....,

MFJ Enterprises, Inc.
BOI (9( , MlSS, STA TE . ill S 391.,

~ o.

_ 1f00'L iIII ' ~ - a ll....,~~..•
Heat uciting police/lire n ils and more 0tI

your 2 meter rig.
Scanning rtgs become policellire scanner.
litis ingenious MfJ VHf Conwer/er turns yOOl

synthesized or VFO 144·148 MHI FM rllIlOto a
hot police/lue receiver (154 158 MHl) WIth direct
frequellCy readout on your Fig

Enjow all benefits 01 yom rig SUCh as squelch,
excellent sensitiVity . seleClIvlty, sta!)lltty. Ilmlllng,
AM rejection. For handheld~, 100

l wo MOSFETS (tuned RF am~, miur), bipolar
crys tal oscillator gives excenem performance.

Bwpassloll switch allows transmll1lng. won't
bum out il you transmit (up to 2!l watts) With
converter on. Low insertion SWR.

" On" LEO. 50·239 coax connectors. 9 10 18
VOC. Mobile motmtmq brackets. 3x4x l Inches.

NEW MFJ VHF Converter lets you

HEAR POLICE/FIRE CALLS
and more on 2 meter rigs. Receive 154-158 MHz. Direct
freq. readout on synthesized, VFD 144·148 MHz FM rig.
Covers nearly all FCC allocated policelfire VHF-hi frequencies.

Direct freq. readout on
synthesized and VFO rigs.

S canning r igs b e c om e
police";re s c anne r _

Check your signal.
BLACKCAT Monitor Scope $209.95 ppd.
Blackcat JB-4001 S - for continuous both sine and trapezoid patterns. Bunt-in
monitoring of your transmitting qua~ty at audio generator for modulation and
lOIN cost transmitter testing purposes.
The dedicated moni tor, Leave it in the 3~ gree n phospher scope tube with
line and you'll always know what's hap- printed refe rence graticule (useful for
pening with your rig. Opera tes from calcula ting percentages). Black vinyl
160--10 meters. clad steel case with black anodized alu 
Versati le, With familiarity you'll be able minu m panel with white nomenda-
to interpret the scope ~tterns to dele.r- ture. Size: lOW'W x6 Y4"H$ ?
mi ne power 0':ltput, dl.stornon, a~dlo xll 'h"D. S 7 $ ROruCS ~.,)98

sWR'e~;;,a6::~c:a;~~pr~:~I~, %JtWAsEE E;;-£!I)01~ \!'l 4fP' 1Pd\
flat topping. plus AM module- ()ePt. 1~ ' litt3\9\1JPS ~(l1'iJ\9 1'T:'\ •
lion characteristics. Provides Ph~'3\~ \__.~~:.""::4~"=::"';d'---

£.n~-:: \ndi~a I
2 KW Coa. Antenna Switch \tooCO~'d Mode\\s\ - ~te'lcaTd _I

4 ·positions l thr. . f'\ea!o'! '~'""~tv~..~;o:~~:::lor ants. & dummy ChaTg. lt: C.."s too - _
1000d, fourth 101' ee - p ..,.. _
(II;". o nlyI. e Oall l ..t> _ .
ccnnectoes, black to..~- \ple ..se P""'\ _
~~thw~~~ _ ~
m.nclalur. m•• · "ddf~' :

swoes 3-7J16-H x 4-3 / 32 ' W " 4 ' 0 C'l~_ :J
Modo!l,JB-lOO7SW. o nly S24.9S ppd. ZiP _

S,..,e _

DEBCO
elECTRONICS

RAPID MOBILE CHARGER

" SEE THE
WORKS" CLOCK

OUR EASIEST CLOCK
TO ASSEMBLE!

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

VEHICLE INTRUSION ALARM
An easy to assemble and install kit that
offers options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions tor
sensors and remote control switch. Pro
grammable time delays for exit, entry and
alarm periods. Basic hook-up utilizes
dome light circuit activating when doors
are opened. The alarm will drive a siren
or pulse horn at a 1HZ rate. Not prone to
false a larm due to reliable CMOS c ircu itry.

No external switch required! Complete kit
with easy to follow instructions and
diagrams .... """""", .. $12.95
Wired and Tested , , , , , , , , , , , , .S19.95

P.O. BOX 9169
CINCINNATI,OHIO 45209

Phone:(513)531·4499
• M d 5% Sh,pplllg lor U S, & ca~

• A_ foreign Of~ add 10%
• COO «cers add $1.25
• !,laster Cf\aroe and Visa Welcome
• Orrers UnOer 520 00 add $1(10 handlll'lO
• OhIO rMi(lenlS add ..Y: % Tax

Oe. /er Inquiries In,ited ..330
'-__ CALL OR WRITE FOR CATALOG,_ _ ~

The DEB·TED Rapid Mobile Charger is a
constant voltage Charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times, this includes transmit and receive
periods. It is equipped with a cigarette
lighter plug on the input side and the ap
propriate charging plug on the output
side . MOdels available now for the Ken
wood TR2400. Vaesu 207R, Tempo 51 ,
52 , 55, the Wilson Mark II and IV, and
the Santee HT·1200. Other models
available also please call or write
lor inlo . . . . . . . . $34.95

AC VERSION NOW AVAILABLE
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QUALITY AT AN AFFORDABLE PRICE

MORSE
RTTY
ASCII -- -- -• • • -d:_ - - --- - - • • •.- -"""- ----... •--

MKB·2000 MVD·1000
• Complete set 01alphanumeric, punctuation, and

special function keys
• 512 character led butler
• 10 reprogrammable 50 character message memories
• 5-99 WPM, keyboard selectable
• Buill-In sidetone with adjustable lone anet volume
• Buffer/Memory fullness Indicators
• 1 year warranty on parts and labor
• Attractive anodized brushed aluminum and gray

wrinkle fin ish case, only 13.3x 9.4 x 3.5 in .
• ATTY/ASCII option Includes-"Brag Tape" Interface,

CW ID, OBF and AY test messages, auto CA/lF and
l TA/FIG shi lt

• Other options-Memory expansion, AFSK modulator

• Copies Morse Code d irectly lrom your receiver
• Automallc speed I racking with sell ca llbratlon
• 6-60 WPM speed range
• Manual speed tracking to give operator more

control
• Active inters and digital sampling lor increased

noise rejection
• Operates with any TV HI, no 81lpensive monitor

needed
• Two page display with 16 lines 0132 characters per

page
• Attractive anodized brushed aluminum and gray wr inkle

finish case, only 3x 10 It 10 In.
• RlTY/ASCII option Includes demodulator

MKB·2000 (Morse Only)
RTTY/ASCII Option

$319.00
75.00

MV[).. l (l()O (Morse Only)
Al TY/ASCIi Option

$369.00
89.00

[II
~

(608) 362-0410

Arid $5.00 per unit for shipping U.S.A
Send For

/DGMIELECTRDNICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

Free Information

HAM HELP
I am in need of a schematic

lor a Dumont 224A osc illoscope
of World War 11 vintage. I will
g lad ly pay.

Gordon Fulp
Rte. 3, Box 572A

Placervi lle CA 95667

I'm looki ng for a schemati c
f or the Edgecom FMS-25 .
Thanks.

Mark M. Maddox Kl71WT
Rte. 3, Box 46

Rap id City SD 51701

After several years of t rying to
co mplete my co llection of 73
Magazine th rough scrounging
at hamfests and trying to keep
up a subscript ion through years
of m ilitary service, I need help
for the unet few issues. I deeper
ately need the January, Febru
ary, March, and April 1961 and
November 1960 issues to com
plete my private COllect ion! I
have many extra issues between

1965 and 1974 to swap or sell at
5()( each. I a lso need a power
transformer for a Heath H().10
monitor scope.

Bill Ward W4PCK
5521 Ashwood Drin

Anniston AL 36201

I need diagrams for the 101
lowing: GBC Electronics (Japan)
type VR.{l21 and Packard Bell
Model 920 "svnc-tck" TV cam
eras; Prec ision Aparatus CO.
series 858 VOM; Jackson Elec·
trcntc Model TVG·2 TV sweep
generator; G.E. " Accent 450"
mobile model EU·EG48ST8. 1will
pay reasonable fee and post
age.

Joel Jones W4JCB17
PO Box 745

Airway Heights WA 99001

I need manuals and/or
schematics for the fOllowing
pieces of equipment. Copy
yours and return or state price;

Aerovox Model 97 LC checker;
Precise Development Corp. os
cilloscope, Model 300; Anadex
Counter, Model CF·203-4R; ME·
74/U elect ronic voltmeter type
RUQ; VHF·AM receiver (Co ll ins);
Chadwick Helmuth sweep sync,
Model 201R.

Anthony T. Lux KC4MI
1421 Eastem Avenue

Rocky Mount HC 27801

I am a high school Spanish
teacher and a General class
ham. In order to improve my
operat ing skills in Spanish, I am
searching for technical and
oracucat materials written in
Spanish. Could anyone provide
me with a source of such matert
als?

Patricia Knaslnskl WD9FQA
Winchester Community

High School
100 North Union St.

Winchester IN 47394

I need a schematic andlor
manual for a Hemcratters 5-38E.
I'll pay copy ing and mailing
costs.

Paul Grupp KA1LR
RFD

Marlborough NH 03455

I have a sears and Roebuck
CB radio , model 934 36772600,
which I wou ld like to convert to
10 meters. This is an aeldc
za-cnannerSSB rig. I would ap
prec iate any Info on converting
this rig. Thank you.

D.L. Hecox WA7iRT
6517 Brookvlew Lane N.E.

Cedar Rapids IA 52402

I need service infold iagram on
Collins KW5-1 transmitter. W il l
pay reasonable cost for info,
copies, etc.

Harold D. Wright K4MFN
Rte. 1, Box 259

Ch ancellor AZ 36316

Just a note to say thanks to
all of you at 73 MagaZine for
placi ng my recueet for Ham
Help In your January, 1981,
issue. I quickly received many
offers of help and obtained the
manuals and schemat ics I need
ed. It's this kind of service pro
vided by your magazine and the
fr iendship o f those who re
sponded that makes our hobby
SO enjoyable. Thanks for a great
magazine, keep up the good
work.

Phil lip R. Lofton
Collierville TN
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MFJ ENTERPRISES, INC.
BU 494. MISSISSIPPI STATE, MS 39762

CALL TOLL FREE ••• 800·647·1800

Order from MFJ I nll try it - no obligation. It
not del'!lhted. fllturn It wlthn 30 days lor a relund
(less shiPPIng). This bridge is uncoodltiona.lly
cueranteec lor one year.

Ta onler, sImply cal us lUI tree 800·647-1800
and charge n on your VISA or MasterCharge or
mail us a cheek or money order lor $54 95 prus
S3.00 fOl" shipping and handling,

Oon" walt any longer to enjoy maximum an
tenna performance. Order today.

Call 601 ·323·5869 lor lechnical inlormalion, or
der/repair status. Also call 601 ,323·5869 outSide
continental USA and In MiSSissippi. .... .,

And more! Those of us who still enjoy
occasionally operating AM appreciate
the Modulation -Percent meter scale a nd
earphone monitor jack. And the rugged
metal cabinet with black vinyl-dad steel
cove r and black anodized alumin um
panel has white nome ncla ture for
easy reading. S ize: 9lh"W
6"H 5WD

x x. r· I
• , ,. •• .,,}-\CS 39&

• 7 - \J'.CI"RO" '
- £ \lJJ\~S£.~;36. 5'!'"aCUSll

• \~ prlltlalf!,)
D ep t 1 ~~9'4~"1 .3191U?5 g,~~5 tll!ll l I
Ph~~~ \5 \ --re5- add " - ________
E1\eco~ \l:'~\sl~d
\~ ¢'d f"'A."""" 0 t-\3s::,--- I
~;'::ge \t : a V-.sa ca,d too.

oa" '--..,
I

JB-l000 KW Dummy Load
~ .
... ; ~ 50 ohm oil-o>oled.

temperatu 'e-stable.
reslstM load
handles up to 1 kW
""llh low SWR
Less c u. $29.95 ppd.

... ' .. "" •.~ -.:'-
·9- "<

MfJ fir NOISt MUDGE- --
Tllis new MFJ..202 RF Noise Bridge lets you

qUICkly adjust your SIngle or muttlband dipole. 10·
vel1ed Vet! , beam, verucal, mOOiIe whip or random
system lor maxunum penomarce

Tl!fIs reunant Rquenty and whelher 10 shorten
or lengthen yoor antenna for minimum SWR over
any portion of a band.

MFJ's exclusive rlnge extender, expanded ca
pacnerce range ( ± 150 pi) gives unparalleled Im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer pl"oven manual.

Works with any fKeiver Of transceiver. 50·239
connectors. 2 x 3 II. 4 inches. 9 vol t ballery.

Other uses: tune nansmarcn; adlust tuned CII '
cots: measure Inductance. Rf Impedance 01 ampli·
hers. tanms. translormefs; electricaf Ienglh. vee.
CIty iacro. Impedance at coax; svnttesrze RF im
pedances With uansmatcn and dummy load ,

This MFJ RF Noise Bridge ...
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia
tion resistance and reactance. Exclusive range
extender and eXr!anded capacitance range gives
you much extended measuring range.

• Exclusive range extender • E!P.!ll1ItlI
capacitance range • Series Bridge

New from
BLACKCAT
Antenna Sw./Watimeter/SWR Meter $169.50 ppd.
Bla ckCat JB·4000SW- e very shack
needs it, every ham can afford it
4·position Antenna S wit c h . Hea vy
duty coax switc h rated at 2 kW PEP.
Three positions for antennas (AUX may
be used for dummy load ). Fourth posi
tion parallels positions 1 and 2 for re
ce ive use only.
Dual-reading RF Power Meter. Switch
to RMS or Peak. Three ranges: 20, 200,
and 200C1 wa tts, full scale.
Buih-in SWR Meter. S hows SWR from
1:110 7: 1. Two-positio n "Set SWR"
switch plus RF level control.
Calibra ted for 80- 10 meters.
50 ohm non-inductive load.

SS9 9S

PRICE
149.95
14 7.95

S36,95
U 5 9S
nus

14995

$39 95

USgS

137 95

SMALL LOT TAAP DIPOLES

MODEL BANDS LGT I-I
l S L 8040 80.40 18 '
TS l4020 40.20.15 40 '

SMAll lOT SHORTENEDDIP OLES

''''

GOTHAM a l
ANTENNAS'~
(813) 584·8489 ~

• l nc lu~ $) shP9/hdlg" $5 l_i9n.
eA rIS , alld ,"*5 \ax lilow lour -"'S~

P.O. Box 32145· Slin Jos., ca. 95132
Phone (408) 294-8383 ...«Ill

COMf'lIES WITH NEW FCCRULES, PARTS &9. 91,93, 95
• MULTI·MODE OPERATION: MANUAL. SEMI-AUTO

AND....1,1 10
MANUAL MODE - A pu shbutton 5" llch I 'ig~rs the ldeo
III." ",tllch ~~s Ihe l';lnSlll<tlll lor 1M durlll lO o! the 10

""SE MI-AUTO MODE- Tile pTT ..... itl..i1tISthe 10'" ~ the
flllN1l1l1....i1 r...... nas ~sed m k8l()1 1M l'inSll'llller
lIeyec "'fllIlQ/lllUl Il'le dUJllllllllll' 1M 10 o;ycIc
AUTO MODE - Tile _ Iil... *" key 1M l,"""",ner...cl
10 .......,. """ me rtPUIlIlIef'IJl """ J\u Npsed

• CONNECTS DIRECTlY TO MICAOP!fONE AIlD stt
INPU TS OF r.tOST TIWISMITTUIS MtfrlIATLlR£ SIZ£
MU ES IT FEASIBLE TO MOUlI ' INSIDE TilE
TAAIlSMITT{1l

• PROGRAMMABLE CODE SPUD . TONE . AND
AlPEAI l iME

• ADJUSTABLE CODE AUDtO LEVU
• PREPROGRAMMEO MEMOAT ELEMENTS 

2'!>1 DR (510 BIT) CllPTt()Ij"'l l
• SIZE _ 1 X 41NCHES
• INCLUDES SWITCHES , WIRING AND INSTRUCTION

MANUAL,

• ONE YE ARWARRAHTY • MADEIN U,S,A,

MODEl 97813. ONLY 574.95'

MINIATURE AUTOMATIC
CW STATION IDENTIFIER

Securltron

FAMQUS G01HAM DUA0 5

U 2EI.......I$_J B."".Complet.S 119.95

CH,UIlPIDNSI-tIPGOT HA M BE " IIIS

f ull Size Comple'. hom S19 95

CAl l Ofl S END LAR GE SASE FOR CATA·
LOG 5 1>'1>1""9: Dlpol•• & V.rt,ca"
S2 SO USA,S700 C,n.d.: SSOII FPO. " PO
Bums & Quads Sl'lIpped UPS 01 f ,a ...,hl
ColI.ct Fla . a dd • •,. Sa les r ..

P.O. Box 776' l a r90. Fl 33540

, V·M,-

fOld s 10 S' Pac~ag e . No Raol, I• . Requ i 'ed
f Ully "' f umbled. Fu ll l .-ga' l,m, ' 11 VSWR
MODEl BANDS HOHT PRICE
PV·SOIO 80 ,10 I)' SS99S

PROVEN DES IGN · GOTHAM ALL BAND
.. VERT ICALS

V· I60 160.60.40.20. 23'
15,10 ,6
80 ,40,20
15,10 ,6
40 .20.1 5,10 .6 23'

-

5l·&O10 &0. 40.20. 75'
15.10

5l·'&O 160 130 '
Sl ,ao 80 63'
sr.ee 40.15 33'

FULL SIZE PARALLEL DIPOLES
fPC·SOIO 80..0.20. 130'

15.10
f PD·40 10 40.20.1S.10 83 ' $4495

NEW! PORTABLE VERTICAL'IDEAL f OR

I
APAflTMENTS. CAMPING , TRAILERS'

,
,
•
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COMrun.lTs.. CO NSISTI NG OF EVERY ESSENTIAL PART NEEDED TO
MAK E YOUR COUNTER COtJI PLETE HAL.eooA r DIGIT COU NTER WITH FRE
QUE NCY RA NGE OF ZERO TO 600 MH l FE...TU RES TWO INPUTS O NE FOR
LOW FREQUENCY AND ONE FOR HIGH FR EQUENCY. AUT OMATIC l ERO
SUPPRESSION Tl tJlE B"' SE IS I 0 SEC OR 1 SEC G...TE WITH OPTIONAL 10
SEC G"' TE AV...IL ...BLE "'CCUR...CY ~ 00 1"". UTI LIZES 10 MHl CRYSTAL 5

~"COMPLetE KIT , .. lUI
"Al.JOGA 101GIT COUNTER WITH fREOUENCY RANGE O F lERO TO 300
~Hl FEATURES TWO INPU TS ONE FOR LOW FREOVENCY AND Ol\IE FOR
HIGH FREOUENCY. "' UTOI,4...TlC l ERO SUPPRESSION TI~E BASE IS 1 OSEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GU E A"'''' 'LABLE "'CCUR ...CY
~ 001""" UTlLllES 100 MHl CRYST"'L S PPM

CO M"LETE 1t1T......... . ... . . . . . • . .• •... ...... .. . . . . . . .. . • . . . .. ... __1101
HAL·~OA SOIGIT COU NTER WITH FREQUENC Y R"' NGE OF l EAD TO' SO
~Hl OR BETTER AUTO", ...TIC OECII,4 "'L PO' NT, lERO SUPPRESSI()tol UPON
DE MANO FEATURES TWO INPUTS O NE FOR LOW FREQUENCY INPUT, "'N O
()tol E ON PANEL FOR USE WITH ANY INTEFl N"'LlY I,lOUNTE D H"'LTAQNIJ(
PR E SC AL EFI FOR WH ICH PROVISIO NS HAVE ALRE"' DY BEEN I,I "'OE 10
SEC AND 1 SEC TII,I E GATES ACCUR...CY ~ 001"', UTILIZES 10 lol Hl
CRYS TAL S PPIoI
CO MPLETE KIT__

DELUJ( E 12 SUTTON TOUCHTOfolE EfoICOO ER . IT "t ,hl'''9 t"e "". ICI,4 7206
cll, p Pto • .oe-s bOlh "'ISU AL AND "'UOlO '''''''' ......ns '~s w'ln ,, s o wn I..,
10- anod 'll'd a ,,,m ,n,,m eabo"'" l,I" a ...,,,. Oftll 2 31 • • J 31 _ Complel" ." In
Touc" TOft" pad bOa'd c , , " a' C"'P ..nC:l a ll OK"na,~ e omoonen,s 10 h n,sz,
Ill••"
.. "ICED "' .

(lOC, CAW ..... 'I. Ol. a lld w ,lI .,1 a n~ _ 0 1 '''' ..bO... e lOch R......I..'
Pt,e. 56 SO _(IooIy , • .so_-...._ .....
5fJl -IM(,lT ALAI" (IOU! .11 to< home, c amP'l' . RV, or !"'d -day ..sa Operal es
on 12,001l "'C 0< DC . a nd IlU ' IS Own 6O-HlI ,m. b.se on l1le IlO.IfCl Complel.
w,lh a ll .IKI,on,c components and Iwo -p'Ke. p'.,d" I1 "" PC boa' ds Boa' d
~' le . " . )" Comp l,, ' e Willi s""a_e' a nd S.,l<:Ile5 If 0 P'l...I"" on DC , Ihe'" 's
no lll ,ng mo" 10 bu ~ •
r.KlO ...T ... ... ... .. . .. ..• .•..•..•..•..•..•... ..•.. ... .. ... •...... 1 ..."
T...I<, <oll"'C line COld 10' II1OS. wno w,sII 10 ope, . I. Ih. ctoce " om ' lo- voll
"'C U ."

$t41Pf'1IotG IHFOJl.ATION
ORDERS OVER S20 00 WILL BE SHIPPED POSTPAIO U CEPT ON ITEMS
........ERE AOOITIONAL CHMIGES ...Fl E REOVESTEO ON ORDE RS LESS TH"'N
S2000 PLE"'SE INCLUDE AOOITlO", AL S1 50 FOR H......DLI NG "'N O I,IA IU t+Q

CH... RQES SEND SASE FOR FREE FLYER • Z

-:~_•.~,:_. HA~}B~~,~IX ~"
'~ SOUTHGATE. M ICH 48195

'"HAl H HAaOLO C_ NOWlAND PHON E (313) 285-1182

WIZ XH

1'0< 1"0", w"O .. ' s n 10 mO..nl Ill" .neoo", ,n a hand Il"ld " n'l l"e PC boa'd
_a~u'.S Oftl~ 9'16" • '31. Th'S pa'''a ' .'1 w.ln PC bOa'd , CI , Sla' c",p a""
c om pone nlS
.. RICEOAT, . . . . _ ............. .. . . . .. •..• . I1. "S

A<:(UltUtl_"lIIlO':l 0fTI0N In THIS ...CCUKEYER ~ E"'ORY KIT PRO
VIDES A S IIoI PLE. LOW COST METHO D QF "' OOING ~ EI,40RY C...P"'BI LITY
TO THE WB.VV" ACCUKEV ER WHILE OESIG NEO FOR DI RECT "' '''''CH
I,4 ENT TO THE ...BOVE ACCUKEVER, I~ CAN ALSO BE An AC HE D TO ANY
ST...ND...RO "'CCU KEYER BO...RO WITH LITTL E OIFFICUL TV 'I • .n
A<CUUnl ' l n l THIS "'CCUKEY ER IS A REVISED "'ERSION OF THE "'ERY
POPULAR WB4VVf "'CCUKEY ER ORIGlH"'LLY DESC RI BED BV JAI,4 ESG...R
REn , IN aST MAGAZ IN E "'NO THE '975 R"'0I0 "' MATE URS HANOBOO",
, ...n

A<:(",l..II_ .._' anJON.IT _TOG ETHER ONLY ' n .oo
6-DIGIT CLOCI • 12 /24 HOUR

COMPLETE "' IT CONSISTING Of 2 PC GIO PRE OflILlEO PC BOARDS
CLOCK OlIP. 6 FNO Y.>i RE"'OOUTS , I) TRANSISTORS. 3 C...pg 9
RE S IS TORS , S DIODES. ) P USH B UTT ON S W ITCHES PO WE R
TRANS FOR MER "'NO INSTRUCTIONS
OONT BE FOOLED BY P...RTlAL "' ITS WHERE VOU ......VE TO BUY
EVERYT HING EX TRA
NlCI....T •.• . . . . . • .••••••••••••••••••.•.... ... ....... ... ....... , ' U .'5

FREQUENCY COUNTERS

•

SUMMER SPECIALS
I-iAL ZDI MI-iz _'_''''''''I1-...c.,-.-- 2Ol».25OO MH4"- , , all:
cloIconI _ _ZDI MoOaI n "" fW!ttl -* 55ll.ll6- 2X\oI _ ~ a" ......
~.-."Ill $6ll 1115 2X\oI "-.. .... coming aoon! A. 01"", _ a~

con-. _ cos.o~ IN _ OUT._ ••11'_'...........,_ "-'""G-
FKtory . wood _ tell. lot .,1 of lhe _ 160 """"1UPP!l' . ll:
' 11,85; . 11 ,~, $2ll,815
"'E~ ".pAGE MANUAL WfTM EACH KIT

ral·SCALla KITS
HAL Joo ral . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . $14.95

iP, ,,,d" lh!l<1 Gl0 boa'd and a ll eompoMnlS)
"AI )00 Alr.l. . .. • , ...•............ .. ..........•• .• $24.95

ISa m" as a tlo<e w,III p, umpi
"AI 600 '.1 $29.95

IP,e dfi lled G IO ee••d and, a ll compon"nl~)

"Al6OO A/'aE. •••••••• •••••••••••••••••••••••••.•••• 539 95
(Same as .bo<e bul w,lh p'eampi •

TOUCH TONE DECODER KIT
HIGH LY ST"' BLE DECODER KIT CO MES WITH 2 SIDED . PL"' TED THAU AND
SOLDER FLOWEO G-'O PC BOARD. 75067 s . 27402. ANO ALL ELECTRONIC
COI,lPONENTS BOARD IoI EASURES ) ') • 5". INCHES H"'S 12 L'NES OUT
ONLY n,_n

""""
""" "3 1 95
2595

."""""'''""""

" .."""ss

.... 373

WITH HI.Q
CENTEA

INSULATOR

HI- Q
Balun

""28.95

"" ss
""""""" "

PAICE WITH
Hl.o SALUN

so".

$10,95

Small, rugged. lightweight,
weatherproof

Replaces center insulator

Handles full leg al power
and more

W ith 80-239 connector

~_ 1og~t>1. """"'''''' ,,~
cA 1OP_"tf '''''..1. wolt> hogh_-
"OC _., and e.C8l'e<l1 wea'''''''·
_ If End oreulIolO<S a re COOSlnOClfI(J

'" a SClO'lll .....dot'9 lasnoon to pet....1
wondong at 1Oi<)"Q COOls or P<'rtlal --.cl
ong IOf Il#l8d \,_

LEN QTH

May be used lor
• Guy wire strain Insulators

• End or center Insulators for
antennas

Construction o f antenna load
ing coi ls or mull iband traps

BANDS

$5.95
HI-G ANTENNA

ENO INSULATORS

'U'.

HI-G ANTENNA
CENTERINBULATOR

() ~

Anten". acc.~.-aya '18tl1e Ml1l . nl....... orde's
Nylon guy 'ope. 450' lest. '00 1_
Ge<amo::: (Oogboo Ie Typel ..nlerna "'SUliolor.
$0-239 coe. CO'VWIClOfS

A.lI pflees a'" POSI~od USA 48
Ay,u .. tlIa al rou' lavor ,' " dea',,, or orde' dlfecl trom

Van
CordeD
Engineering
.0.. In••• I . aunl• • 0 ..10 ••IJ1

DIPOLES

• For d ipoles. yag ls , inverted
vees & doublets

• Replaces center insula tor

• Puts power in antenna

• arcecoencec 3·40 MHz
• Small, lightweight and

weatherproof

• t :1 impeda nce ratio

• For lull lega l power and more

• Helps eliminate TVI

• With 50·239 connector

MODEL
~....
ceo eots
0-40 01&15
o-ac '"
~15 15
0-10 10...........-
SD-80 8OfT5
$0-40 . 0
P• ••I"-I d lpcM.
PO-.flO1 0 80, .0.20,10/15 130 ' 39 95
PQ,.0 10 . 0,20,1 0115 66 ' 33 95
PD-8040 6lM0I15 130 ' 35,95
PD,4020 .0,20115 66' 2995
Olpol• • hon."••• •0"ly , u rn. n l" d le. t. d I" SO mod.l.
$-80 llOJ75 $I1951pr
$-40.0 $ 10 95lp '

A.l1.nte""lls a ' . complele w,' h I-i l-Q Balun or I-i l-Q ......Ienna
Cenle' Insutlllor, No ,. a nle"... wo< e _ ce,.m,c ",su talors.
100' nylOn .nlenna, SUPPOf1 ' OPe (SO 0'CIde1$ on..,. 5Ol. ' .'8d
lor lUM legal~ ......tennas ma~ Dt UMd n a n .,-.ened '"
and may.1IO be used by 1,4JU'lS or SWLs

HI-BBALUN
2-
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95

CALL TOLL FREE • • • 800·647·1800
Call 601 -323-5869 for technical information, or
der/repair status, Also call 601-323-5869 outside
continental USA aod in Mississippi. .... 47

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE, MS 19762

Use 1 ant.. 1 rcvr. 5x2x6 in, 9 V oat. 9-18 voe
or 110 VAC with optional AC adapter, $7.95.

Order from MFJ and try it - no obligation. If
not delighted, return it within 30 days tor refund
(less shipping)_One year limited warranty by MFJ,

Order loday. Call toll free 800647-1800. Charge
VISA, MC or mail check, money order lor $99,95
'or MFJ·1040 0( $69,95 tor MFJ-1045 plus $4.00
shipping and handling.

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

NEW MFJ ALL BAND

XCVR PRESELECTOR
Copy weak, barely readable signals. Rejecl images, eut-et
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic
bypass. PTT. 20 db allenuator. Use 2 ant., 2 rigs.

o Copy weak, barely
~~~ readable signals.

0«-~ Automatic XCVR bypa...

- _.. Iff'7 - ":" -z,~ $
.(J....(J:., .• •

0." "'" .. 0' ,..," '" ,,," " • ,
"'- "'''-

NEW MFJ·1040 transceiver/receiver preselector
lets you copy weak, barely readable signals.

Rejects out-ot-band signals, images,
Strong signal ability reduces cross mod, over.

loading, Excellent sqnaf.to.norse ratio.
Continuous 1,8 10 54 MHz: all HF amateur,

shortwave bands, Up to 20 db gain, Gain control.
Dual gate MOSFET, bipolar transistors for low
noise, high gain, str{}r1g signal ability,

Push bunon switches 'or 20 db anenuator.
ON /OFF BYPASS, 2 antennas, 2 receivers.

Dual coax and phono jacks for antennas, re
ceivers. RF sensing relay automatically bypasses
preseector when transmitting up to 350 watts
input. Delay control. Jack tor pusn-to-tatk.

LED. 9-18 voe or 110 VAC. 8x2x6 inches.
MFJ·l045. $69.95. Same as MFJ-1040. less

attenuator. xcvr auto bypass, delay control, PH,

New and Improvea
Rece ive,

and T,a nsm ille,

COR Identifier: "'II on~
OO"'d. progr..mm..bl .. . lull y,ad.

lu" ..bl ... ti",.. OU' (_ S.7 m in _).

h""S tifT><' (0-1 min.). id""llfi.. ,

(1 .10 min). Ion.. , . p.. ..d,

vo lum<', l.l.D_OUlpUIs, low cu,·

' ..nl d,a in. CMOS logic , pl ug.

fo r ..... y Ins , .. II..,lon .. nO

, ..mov.. 1 plus much mo,..

OrT1ONS
Dupl ..x .. rs

B..slc aUIO p.uch

Mal ch lng cab in..e
.000 5 % High
stabili ty cry.,al s

HI Pro Mk I
144 or 220 MHz

B,nlc R~p~..eer

Now Wllh courtesy

beep and beacon
capabil ily .

2M IlO- I 75 MH..- B... ic R"p"..t .., fo, 2 m..,.." wllh .. 11

l h.. f .... IU'... of lh.. HI r,o Mk I I.... ,h.. powe, .upply

dnO fronl p..n..1conrrols ..nd ..cc....o'I ... _

Moggto", Elecrnmlc Lab........."
84 15 WES T T O WN R D . ....46

W E . T C ... E . TE.. . ,.A,. '.3.0
P ...O N .. 2 1 !!l 4 3e.eOI!ll I

CALL
TOLL
FREE 800-545-7814

CALL
NOW

last delivery,
TOLL FREE

ICOM
IN STOCK - CAll FOR YOUR PRICE

TOLL FREE!!!
lowest prices,

most Items, &
We have the
free shipping
Orderline.

I
Contest Keyer

AEA=~~
All AEA in stock for quick delivery
Call for quote on Morsematic, Contesl
Keyer, Keyers & Trainers . Special Pack
age Deals available with Bencher Paddles

CAll NOW!!! TOLL FREE!!!
•
I

•

Also Stocking: AZDEN-ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANT!
KENWOOD·SANTEC-M FJ·CUSHC RAFT-TENTEC-ASTRO N

P II /I A R d' It I OPEN 10-5 M-F &eCO$ valley mafeu/, a 10 ~upp y MC & ~~s~ S;~'c.m.
112 W . First St. , Roswell , NM 88201 • (505) 623-7388 in New Mexico, Evenings, & Sundays
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HAM-KEY~

RADIO TELEGRAPH SENDING DEVICES

Model HK·3M ~

N_ $15 9 5

ADD $2.00 Sh ipping
• Deluxe st r;lIght key & Hand ling. (USA)
• Ant i-tIp bracket. C an ' t tIp • Navy type knob
• Heavy base. No need to attitCh to d~ • Smooth action

Model AT -B arttr-trp bfackt~1 only. 10 convert any H K · 3 10 H K -3M.
$1 .50 Post paid

CC·3P sh,plrle<1 cable & plug for H K ·3M S1.50
Add S .50 $ h,ppm 9 & Hand lin g .

Mode1 H K · 4 ~

N-$379 5

ADD $2.00 Sh ipping
& Hand ling. (USA)

• C om bina tIon H K·' & HK ·3 on same base
• S traIgh t ke y m ay be used co n ve n tI o na lly or as a switch to trigger

a memo.y .

CC ·113P Sh,elded t<lule w,' h plugs lor H K-4 53.50
Ad d 5 1.00 S h lppmg & H,lOd llng

MOdel~ N_$249 5

....~ ADD $2.00 Sh ipping
& Hand ling. (USA)

• Dual lever squeeze paddle
• Fo. use with all electronic keyen
• Heavy base w ith non-slip ruuber feet
• Paddles revers ible for WIde Or close

fonger spacing

Model I-IK -2 , same as H K· ' but jess base for .eco-oorano» In your
own ke ve r , $16.95
A dd $ 1.00 ShIppIng & Hand l ln9

CC· ' P sh,ekled cable & plug for H K· 1 $2 .00
Add S .50 ShIpping & Handtmq

Model HK-5A Electronic Keyer

ADD $ 2.00 Ship pi ng
& Ha nd lin g . (USA)

• Uses CurtIs 8044 keyer c h Ip
• Iambic CIrc u it for squeeze keying • Grid bl ock or d irect keying
• Self completmg d ot5 & dashes • Speed, volume , tone & w eight
• Dot & dash memory con t ro ls on fronl panel
• BUllt ·in sidetone • Use with HK·l or HK-4
• Batlery operated WIth provisions for external power

CUBIC COMMUNICATIONS
A _ of /tie C..ooc Cot_al_ la""", orc_.....
305 AIrport Road. OceanSiCle CA 92054 (714) 757-7525
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ASTRON POWER SUPPLIES
• HEAW DUN . HIGH QUALITY . RUGGED • RELIABLE •

now .nll.ble 'Of ttM
YAESU: FT227RA, FT227RB

AZDEN: PCS2OOO. PCS2880.
ICOM: IC255A
_ Updat. I.,. fllC'lory~nst'"«1 SCln"'" in your rig ..lIh
our ......Ufomlt lc resumlHCIn Moduli
_ No _ ... Itlng IOf. conl;nuou&-CImer_I.. 10
drop 0 11.
_ No mDf. m.nUlIlY<l98'.ung lhe 1CIIl........ ume
control .
_ The ....n"'" lor you' ng will be conlrolleCl e >lClly ••
before ,
_ TI'Ie only dllte,ence l. now you, sca""", will .ampl-l

• received I lg" . 1by . uloma tic. lly by,pl n lng • bUly
" lICluanc y In B 'lCOnds ,egard less 01 ..helhe, Of not
lhe Cl'rl" . t.YI on,
_ Now, you will be a ble 10 SClln lhe enU,e OInd
wiltlout lllling . linger
_ Inll. lls eI';ty In 1111-. ml.... le s ,
_ Clear, conel...Iep-Oy-etep Instruction. Included.
• Pr.........blid and .....ted Moduli $29.95

SCANNERS:

IC2A.T OWNERS ALSO
KENWOOD TR74ODA. TR7800.

• TR7825
TEMPO (5-1, 5-1A, 5-2, 5-5).

KDK 2015A, KD K 2016A,
ICOM 1C22S,

MIDLAND 13-510, 13-513,
CLEGG FM-28, COMTRON IX,

YAESU FT227R

YAESU, ICOM, AZDEN
OWNERS

AUTO·RESUME SCAN
MODULES

2852 Walnut Unit E
Tu st in, CA 92880
(714) 832·7770 ~".

ConllnL>OU. ICS' Siz. Qn.) Shlpplnlil__
Duty (I mp.) (.mp.) H .. W .. D WI. QblJ ..........,," " as 5x 11>< 11 29 $179.95

"""" " " 5 x 11>< 11 29 $159,95

","29" re 29 5x9x 10Va 29 $124,95

"'"'" re 29 5xlilx l0Va 29 $104,95

"'"'''' , ta 4 Va x S >< g ta $ 99.95

"'"". ,
" 4 Va x !l >< g " $7995

"'"" s r 3'" ><!l Va .. g • $ 59.95...... a • 3... .. !lVa .. g e SO,"

SPICIALfUTUR£S
• SOlID STATEELECTRONtCAllY REGULATED
• FOlD.BACIl. CURRENT UMm NGs-cteets Po_ Supply kom

exUSSlvt Clm elll & Cont",lUOUS s llorttd OUI~. , 1

• CROweARovtA VOlTAGE PROTECTIONon Models RS- 7A
FlS-12A. A$-2OA. RS-35A. RS-2OM & FlS-351ol

• MAINTAIN RfGULATION& lOWR1Pf'lE al 10.. ~.. lllj)UI VOltl9t

• HEAVY DUTY HEAT SINK. CliASSIS MOUNT fUSE
• THREE CONDUCTOR PO WER CM/)
• ONE YEAR WARRANTY . MADE I"" USA
• YOU & AMP METERON lol OOH S RS-2OM & RS-~ l STROHZO AJIII' REGULATED
PERFORMUCESPECIFICATIONS POWERSUPPLYModel I S·ZOM
o INPUT VOLTAGE: 105 _125 VAC 16 Amps continuous
• OUTPUT VOLTAGE t3 8 VDC .!0 05 voll5 2ll AmpsICS'

(I Mern ally Adjustable 11·1S VDC) S· (iii " 9" (WI " lOS" (Ol
• RIPPlE tess lhan Smv peal< to peak (tulllOild & low hne) ShIpping W" lIM 20 res
• REGU LATlON !05 volts no load 10 lull load & lo w nne 10 lugh nne PrIc, . . , ... , $11 7,95

01'* popular ~OWER SUPPLI ES ,llg Inillbl" IS,me lUlu'n ilnd speclh" liOns ilS il OOve)

' ICS - mterrmuem Communication Service (50'\ Duly Cycle)
n IlIf . n ll. lIll . YlUr IKIl d••'er. pll lSl C81rt1d us dlrldly.

SLOTIEO ARRAY ANTENNA 3500

• AEO oonIl...- 10 '''I*'d ~s "ne of qualiI)'~.
_ Alt 01 AEO', ICIn~ are c uSlom deSigned 10 In
. 1.11 comple lil y Inside 01 their ,espectiye , Igs.
_ Inlltll.llon I••Im ple. Unlike other competitive prod·
uc:tI. 1I AEO ICInners ..e des lg ned so thallt Is lot.tty
un_ ..ry 10 CuI .ny wi,,,,, inside)'OU' right d u,lng
I"slall.llo n.
_ All P.C.B.I a'e .lIk,scleefled a nd tin plated lor elaler
. nd more . lfecllve aoIde, lng .
• Th. kit OOfTlHcompiet...Ith all part. and. de l.11ed
;n. I' U'Cllon m.nUII Inclur;h ng SChemltlC' .
_ In the SCln"", OFF mode the ,Ig operlles nDmlllly.
In the IeIn"", ON modfIl..... sca""", lock, on .n oc·
cupled f'lIClUlncY. Pl'U_ 'Uf a prell! lime (. bOlII ~

....-l . nd II'Ien ...u.... leanning le>cepl22S~

_ ThI !rIqUlncy being ICIf'If'Ied ill d;lt)l.yed on 11'1I
d igit.1fNdoUf ",>c:epl 22S and IC2AT and TIffl~

_ ThI. II*- )'OU t'" lbility 10 ea_OP " I 0'0'ef I.,.
bind wll l'toul lilti ng • Unger. Whe<l you tiel.
MWr\IIhing Int....llng. )'OU flip the s wilf;ll lo t.,. t.OCK
modi ...., I.,. rig II rNdy 10 1'll\SI'flil ,

KIT PRICE $39.95
(TEMPO & IC2AT

PREASSEMBLED ONLY)
SPECIAL PREASSEMBLED: REG $S9.i5

SPECIAL NOW $49.95

FM AOAPTER NOW AVAILABLE

(with boll f or down
converter)

DOWNCONVERTERS
KIT'"'
ASSEMBLED

2300 MHZ PREAMPS
PREAMP # 1

KIT* . . . . . . . . . . .
ASSEMBLED .

SUPER AMP ICommercial Dualityl
KIP ....
ASSEMBLED .

POWER SUPPLY KIT" . . , , , ,
• All kit s Include P.C. board. parts. and detailed
oec-ocoons

2300
M HZ MICROWAVE
DOWNCONVERTERS

ALSO AVAILABLE: COMMERCIAL SYSTEMS,
BOGNER ANTENNAS, PARABOLIC ANTENNAS,
MICROWAVE PARTS AND SATELLI TE T.V. KITS

710 t.UCEIINE 110., SUITE 120 DlPtt.
MONTIIUL, Q UEBEC. CANAOA H311 2H,

TEL. $1""37·'2tS

CONVERTS EXISTING HF
TRANSCEIVERS TO

TRANSMIT AND RECEIVE 1Q.M FM
Kit $39.95

Pre....mbled $49.95 .»SA

INCLUDE $1.50 FOR
POSTAGE AND HANDLING PER ITEM

~, AED 5ForInformationCall

1-817-460-7071

~ P .B. Radio Service
1 9 5 0 E . P ark R ow • Arlington. TX 76010

Call OrderDept. TollFree

1-800-433-5169
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Ka rl T. Thurber, Jr. W8fX

317 Poplar Drive
Millbrook AL 36054

Kreco's SC-150A 2-Meter Collinear
- a commercial-quality antenna

built to take it

Kreco four-element collinear antenna gives an approximate
6-dB gain on 2 meters. A Quarter-wave radiator, three
Quarter-wave sleeves, and a ground-plane section constitu te
the antenna 's main components .
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I n the inf an cy of this
wri ter's a ma teur radio ex

pe rience, back in the seem
ing ly p re h isto ric 19 50 s,
heavy, massive "plumbe r's
de light" beams were a ll the
rage. Ind eed, you we re "in"
if your towe r sported an ar
ray that appea red to be
crafted by no less t han a
master p lum ber. I was,
therefore, fo ndly reminded
of the "good old days" by
recen t ads show ing t he line
of VHF ante nnas sold by
the Herb Kreck man Com
pany of Cresco PA.

The Kreckma n catalog
displays a line of antennas
fo r the ranges 25-50 MHz,
72-75 MHz, and 108-470
M Hz that is gea red fo r the
commercia l FM two-way
trade. Most of the fi rm's
sales are to install e rs fo r
tax icab fleets, po lice and
fire depa rtments, govern
ment agenc ies, paging se r
vices, and related applica
t ions. For obv ious reasons,
t he anten nas furni she d
these users must be rugged,
mainte nance-free , a nd re
quire little or no tune-up or
o t her insta ll at io n ad just
ments.

Mo st of the Kreco ante n
nas a re not pa rticular ly use
ful to hams, an d they tend
to the expens ive side due to
their except ional rugged
ness . However, I was in-

trigued by one particu lar
stacked VHF antenna in the
catalog, the SC-150, wh ich
is a fou r-ele ment vertical
col li nea r delivering a stated
ga in of about 6 dB. It can be
factory-set to any frequen
cy within the range 108 to
174 MHz, wh ich includes
the two-meter band.

Three versions of the an 
tenna are avai lab le, with
varying degrees of rugged
ness. The rel at ively light
weight (3-1 /2 Ibs.) SC-150A is
bu ilt of aluminum and re
quires a threaded 3/4" sup
po rt pipe. The intermed i
ate-d uty SC-151 A is simila r
e lec tr ica lly, but is made of
slight ly heavier materia ls
and weighs 4 Ibs.; 1" pipe is
req uired for the supporting
mast. A th ird and extremely
du rable ve rsion is the SC
155, which weighs 4-1 /2 Ibs.
and requires a 1-1 /4" sup
port pipe. Several brass ve r
sions are available for pre
mium insta ll a tions. (Weights
given do not incl ude the
we ight of the use r-furnished
support ing pipe.)

I o pted fo r the SC-150A,
the lightwe igh t aluminum
version, which I thought
would be equ iva lent in con
str uction to typical ama
teur-grade VHF antennas,
and a lso in the same price
category (cost of the SC
150A is about $66). I or-



dered the antenna fac tory
cut for 146.5 MHz.

Afte r a sse m bling the
antenna (which is UPS ship
pable) and mounting it on a
length of 3/4" pipe, I found
that I now had a plum be r's
de light of my own (the pipe
forms an integral part of the
anten na). The rad iator itself
is a Quarter-wave leng th of
stu rdy aluminum rod, which
is supported by a special
ceramic insulator into which
the user-supplied pipe
threads, al o ng with t he
PL-259 connector for the
feedline, which runs down
the pipe. A quarter-wave
sleeve d rops down over the
pipe at this po int , fo rming a
coaxial anten na . Two more
coaxia l qua rte r-wave
sleeves are used for de
coupling and gain-enhanc
ing pu rposes at appropriate
interva ls down the mast,
and a ring supporting the
fo ur Quarter-wavelength
radial s is located at a point
down the mast which is six
q uar te r-wa ve s (o r 1-1/2
wavelengths) from the feed
point.

The antenna performed
well , when compared with
my Cushc ratt Ri ngo Ranger.
Cain claims were not veri
fied, bu t seemed to be rea
sona ble, and the antenna
offe red a good matc h to
RC-8/U coax. Pa rticularly
impressive was the anten
na 's obvious p hysical
strength. Though living in a
relative ly benign climate, I
can picture this antenna

T8-8308 from page 67

Too low and the no ise is not
eliminated; too high and au
dio distortion may occur.
Once the happy medium is
found, the blanker works
quite well on pulse-type
noise suc h as fa ulty power
line transformers and au to
mo bile ignitions.

A 2o-dB rf atten ua tor is
selectable from the front
panel. It becomes usefu l
when you operate the rig in
the presence of st rong local

muc h more than some defy
ing the elements at a moun
taintop re peate r or remote
base location.

In t rying to be objective,
I shou ld emp hasi ze the fac t
that the antenna must be
mounted o n pipe. Regular
ga lvanized types are fi ne,
but stay away from alumi
num or steel TV mast sec
tions. The antenna feed
point insulator assembly is
threaded for 3/4" pipe, and
it will not accept an un
th readed TV mast. Also, the
a ntenna's coaxial sleeve
sec t io ns a re des igned
around the pipe o.d. (o ut
side diame ter), which af
fec ts the resonance of the
cavity be twee n the skirt i.d.
(inside diameter) and the
pipe o.d. I purchased and
had threaded a 12-foot
length of 3/4" p ipe (the
min imum required), plus an
adapter to 1" pipe and a
3-foot sect ion of 1" pipe
used to attach the assemb ly
to a standard TV-type eave
mount. All this plumbing
set me back nearly S18,
which added to the total
cost of the antenna.

Pra ct ica ll y all of the
Kreco a ntennas use the
pipe as an in tegra l part of
t he antenna. Most model s
are ava ilable in alumin um
o r b rass, a nd e ac h is
eq uipped with a fema le
UHF connector so that a
one-piece feedline may be
used between the antenna
and the transmitter. Type N
connectors are also avail-

signa ls whi le sti ll hoping to
hear the weak ones.

The RIT control has a
± 2-kHz range. There is a
separate XIT for offsetting
the transmitted frequency.

O ne re ce ive r function
leaves me complete ly cold.
Thi s is the Tone cont rol,
which is concent ric with the
VBT knob. To my ears, the
aud io sounds mushy whe n
the Tone knob is set to any
position othe r tha n full tre
ble. The manua l has almost
nothing to sayan this can-

able. lightning protection is
automatically provided by
a gap inside the insulator
assembly. All models are
designed to hand le any rea
sonable power level, being
limited only by the power
ha ndling capabi lity of the
coaxial t ransmission line
feedi ng the antenna.

Several particu larly inter
esting antenna designs sur
face in the Kreco catalog.
These include a number of
low-VHF band shunt-fed co
axial antennas; these boast
excellent lightning protec
t ion since externa l surfaces
are all at ground potent ial.
A large round cap at the t ip
of the vertica l rods on these
antennas conducts electri
cal discharge down through
the pipe and to ground via
the tower or supporting
structu re . Tw o folded
grou nd-plane antennas, one
for 25-100 MHz and the
other for 108-1 75 MHz use,
are avai lable t hat offer con
siderab ly wider bandwidth
than ordinary ground
planes; they also afford im
proved lightning protection
by virtue of the grounded
radiator element. Several
unusua l3-element vagis a re
also made by Kreco, using
folded grou nd-p lane drive n
elements . Most of the an
tennas can be retuned to
the 6-, 2-, o r l-l /4-meter
bands, and some are adapt
able for 10 meters.

For the "wideband spe
cialist," fo r the lack of a
more suitable term, the firm

trol funct ion, caus ing me to
wonder if it was included
merely to occupy an other
wise unused control posi
tion . I'd like to hear from
anyone who has found a
use for t his control!

The Transmitter
Com pared to the receiv

er, the transmitting por tion
of the 8305 is simple and
st raightforward . It uses a
proven combination of vac
uum-tube final amplifiers
with solid-state supporting

also sells a group of com
mercial discone antennas
that boast swrs below 2:1
over an 8-t0-1 frequency
range. Several mode ls are
available, including ones
for the ranges 30-240 MHz,
100-800 MHz, and 150-1 200
MHz. In these mode ls, the
disc and cone are not con
tinuous, but rather are fab
ricated of 12 rad ia ls each. A
note in the Kreco catalog
advises that the discone an
tennas can be furnished for
various freq uencies starting
at 4 M Hz!

The company also se lls a
ve ry m od e s tl y p r iced
($19.95 de livered) 2-meter
1/4A. coaxial antenna, the
CD-2A, also designed for
pipe mounting. For more in
formation on this antenna,
see the " Review" section in
the January, 1981 , issue of
73.

All t hi ngs considered, t he
SC-150A I evaluated repre
sents a good antenna
choice. It's a bit expensive
and heavy for the typical
amateur installation, but in
those instances where rug
gedness, durability, depen
dabil ity, and freedom from
mai ntena nce are para
mount, it would be a ha rd
choice to beat. For repeater
or remote base use, it looks
close to ideal.

For more information,
write to the Herb Kreckman
Co., Spruce Cabin Road,
Cresco PA 18326. Reader
Service number 478.•

circuitry. The tu bes used
are a 12BY7 d rive r and a
pair of 61468 finals , both
common va rieties.

The conventional design
of the output stage means
that the transmitter must be
tuned up, a relat ively ra re
skill these days given the
profusion of broad banded
so li d-state rigs on th e
m a rke t ! For tu na te ly, a
" t une" pos ition on the
mode switch allows tune-up
to be performed at reduced
power, protecting the final
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tubes from undue wear and
tear. Once learned, tune-up
is a 3O-second procedure.

The speech processor in
the 8305 is an rf clipper with
two stages. one in the VaT
ci rcu i t and one in the i-f. A
sma ll front-panel knob a l
lows ad justment of the
compress ion level. This set
ting is rather critica l. with
about 10 dB of compression
on voice peaks being about
right. More than 10 dB of
compression results in a
le ss-than-p le a sing voice
qu al ity. Incide nta lly, when
headphones are being used,
you can li sten to your t rans
mitted audio by pu shing the
"MON I" switch on the front
panel , just to the left of the
main tuning dial. I find this
indispensable in properly
setting the compression
level.

VOX controls for gain
and de lay are also located
on the fron t pane l, with
anti-VOX on the rear panel.
The range of ad justment is
wide enough to accommo
date almost any micro
phone you're likely to use
with the 8305. A high im
pedance mike is recom
mended .

The 8305 featu res semi
break-in opera t ion on CW,
with the VOX circuitry and
contro ls pe rform ing the
task. Hams with electronic
kevers should be advised

PCS-3000 'rom page 71

rear). High power is ad
justed by VR408 and low
power by VR407, both near
the center of the board.
Auxiliary offset crysta ls are
nea r the front, and can be
" pulled" to move the offset
up o r down, via adjacent in
ductors, by as muc h as 15
kHz.

Performance
Of cou rse, a ll t his

mic rocompu te r conve
nience is great. But how
does the unit perform? I
connected my new PCs-
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that the 8305 employs nega
tive keying, with -65 V at
the key jack.

As the 8305 is delive red
from the facto ry, the three
new WARC bands a re e n
abled only on rece ive. Get
tin g the rig to tra nsmit on
the WARC bands is a rel a
t ive ly sim p le proced ure, re
qui ring t he clipping of
diodes on the rf circu it
board.

The Manual

Ke nwood 's inst ru c ti on
ma nua l fo r the 8305 con
ta ins all of the basic op
e rat ing information, a sma ll
sec t io n on m ain tenance
and a lignme nt, and little
e lse. Hams plann ing to do
any serious work on thei r
8305 will be advised to pu r
chase a service manua l
from Kenwood . The lack of
even a rud imentary "Theo
ry of Operation" section in
the manu al is especia lly
ann oying, particul ar ly to
anyone a ttempti ng to write
a review of the rig! The
manual does contain a set
of small but serviceable
schematics, although you
may need a magnifying
glass to read them.

On the Air

O n the theory tha t co m
pe ti t ion is an excellent test
of mach ines as well as men,
the 8305 was pressed into
service in the CW section of

3000 to a fixed outdoor
anten na and wattrneter/swr
br idge , and after ge tting ac
qua inted with the micro
computer, I ran some tests.

My rad io. on my part ic
ular wattmeter, puts out 27
Watts in high power and 6
Watts in low power with a
1 .1 :1 swr o n the antenna.
(T he PC5-3000 is swr pro
tected to the poi nt tha t you
can tr an smit into an open
o r sho rt ci rcu it; high swr
will no doubt resu lt in lower
power ou tput, b ut yo u
don't have to worry about
burning out t he final ampli
fie r.) The low-power level is

the 1981 ARRl DX Contest.
The rig was operated, most
lyon 20 meters, for 48
straight hours. Since ou r
8305 is not eq uipped with
CW filters, we d ebated
whether it should be used
a t a ll. We finally decided to
try it, c ranking the VBT con
trol to the minim um band
width of 500 Hz, in an effo rt
to get the selectivity need
ed fo r contesting. The re
sults were very gratifying ,
Not only did the 8305 go
the whole weekend without
missi ng a beat, but a lso it
turned out to be a fine CW
ri g even without the acces
sory filters. I imagine that
dyed-in-the-woo l CW o pera
tors will opt for the c rysta l
filte rs, but even without
them, the 8305 does a nice
job.

One th ing becomes clea r
afte r you've ope rated th is
ri g for a whil e . That is that
Kenwood did some heavy
th inking about how best to
"human-engineer" the T5
8305. Take the knobs on the
front panel, for instance.
There are 5 distinctly dif
fe rent shapes and sizes. The
result is that your mind
quick ly becomes attuned
to seek ing out the "small,
flat knob" when se lect ing a
meter function, o r looking
for the "tall, ro und knob"
when going fo r the VBT.
This difference in physica l

internall y adj us ta ble by
means of a potentiometer,
VR407, in the cente r of the
board on top of the main
unit, over a range of zero to
25 Watts.

Other stat ions reported
excellent audio qua lit y.
without exception. Rea liz
ing that fo lks sometimes
tend to be ove rly cou r
teous, especiall y when they
know you 've just bought a
new rig, I pressed the issue.
I asked them specific qu es
t io ns. suc h as " Does it
sound tinny o r bassvt Is
there any background noise
o r distortion on modulation

appeara nce is cou pled wit h
a very thoughtful layo ut, in
which the most-used con
trols are placed in the most
conven ient posi tions. Corn
pa red to brand-new radios
from other man ufacturers,
and eve n compared-to the
old 8205, the T5--8305 gets
high mark s on human-eng i
neenng.

Summary

What we have he re is an
HF ham rig that is evolu
tionary, as opposed to be
ing revo lutio na ry. Kenwood
obviously wanted to pro
duce a worthy successor to
the 8205, and they have
done so, with a price tag
tha t is lower than the 8205.
The aspects of the 8205 that
endeared that rig to its ad
mirers have been retained
in the 8305, while more
mode rn receiver attributes
have been added and t he
layout o f co nt ro ls im 
proved a great deal. If, in
these days of the solid-state
ava la nc he, you sti ll feel
more comfortable with a
pai r of nice, friendly
61468s, then Kenwood has
a radio for you -the TS
8305. It's desti ned to be
come a n industry standard .

For further information,
co n tac t Tr io -Ke n wo od
Communica tions, Inc. , 111
West Walnu t, Compton CA
9Oll0 .•

peaks?" St ill, nobody had
anything bad to say.

Re ceived audi o quali ty
was also supe rio r. J con
nected my own exte rnal
speake r up to the rig via the
1/B-inch phone plug o n the
rear of the main unit. I
haven't heard a better FM
ng.

My PC5--3000 uses five
Amperes in high power. My
sup p ly d elivers six Am
peres, so this is no problem.
A couple of lantern ba tter
ies in series probably won't
do it. though.

I a lso conducted tests fo r
mic rophonics. While talk-



MEMPHIS. TENNESSEE

Write : 3202 Summer Ave., Memp, is. Tennessee 38112

Specifications
I was able to actually

check only a few of the
specs on my PCS·3000, and
have ma rked those with an
asterisk, in the list of vital
stat istics given in the litera
ture-see Table 1.

Introductory pri ce for
this rig (at the time of this
writing) is $339 with the free
touc htone pad kit. All ac
cesso ries such as power
co rd , fuse , m icrophone,
and mobile mounting
bracket/ha rdware are in
cl uded . Optional ac cessor
ies include an exte rna l
speaker. extra dc cord and
plug, extra mobile moun
ting bracket, 15-foot cable
for remote-head operation,
6-Amp ac power supply,
and touc htone microphone
back kit. The PCS·3000 is
distributed by Amareur
Whofesafe Electronics, tnc.,
8817 S. W. 129 Terrace,
Miami FL 33176; ca ll toll
free, 1-(600)-327-3102. Read
er Service number 479,_

limit in memory 7 and the
lower limit in memory
6 - the scanne r won't work .
In thi s case, as soo n as you
hit BAND SCAN, the mic ro
computer will go to memo
ry channel 7 and stay there,
blinking just a bit as it scans
that one channel over and
over!

The " c ha nne l loc k"
switc h, lo cated on the
microphone and used for
monitor ing the repeater in
put frequency, operates by
making the mic rocomputer
think the rad io is t ransm it
ting when it is actually re
ceiving. Since the keyboard
is disabled in transmit
mode, the channel lock
switch a lso has this effect.
You can sti ll transmit on the
repeater input frequency
when th is switch IS ac
tivated .

It 's almost as if thi s
microcomputer radio has
its own personal ity traits. t

already fee l as if I " know"
it!

IN TENNESSEE, CALL 90' ·452·4276
MONDA Y- SA TUROA Y 8:3').5:30

f OR YOUR SPECIAL.

(A) Complete Service Facilit ies
(B) Good Deals on most Brands
(C) Shipping with in 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years ex perience in ham radio
CALL TOLL FREE

1-800-238-6168

NO MONKEY BUSINESSI

almost unreadable . (In
cide ntall y, even the weak
est of weak signals will stop
the scan.) The mete r reacts
very rapid ly to changes in
signal strength such a s
" picket fencing" No me
c ha n ic a l meter c o ul d
possibly follow this .

In an unfam iliar area , the
programmable band-scan
feature is very co nvenient .
You may want to scan the
entire z-meter FM band, but
it is useless to waste scan
ning time covering a bunch
of frequencies you know
won't have any FM signals. I
program 145 .11 . the lowest
repeater output frequency
in the United States, into
memory 7 and 147.39, the
highest, into memory 8,
before go ing on long trips.
The PCS·3000 scans about
five channels per seco nd,
whic h is roughly 25 kHz per
second using 5-kHz incre
ments and 50 kHz per sec
ond using 1Q.kHz incre
ments. To cover the above
range, the scanner takes
one minute and 29 seconds
in 5-kHz steps a nd 44 sec
onds in 100kHz steps.

Interesting Q ui rks
One thing that I discov

ered, after several hours of
operation, is that this radio
a ctually has a hidden
memory c ha nnel. What' s
m ore , it is inst antly
available at any time, just
like the priority channel,
memory 1. The PCS·3000
remembers the frequ ency
you're on just before you go
into memory mode. When
you leave the memory
mode, you're back on that
frequency .

I usually set my rig to
146.52 before I go into
memory mode, so that I can
instantly go back to this im
po rtant simplex frequency.
Usually, I have 146.52 pro
grammed into memory 7 as
the lower limit o f the band
scan and don't want to du
plicate it in memory 1.

If you program the band
sca n limits in ba ck
wards-that is. the upper

Mobile O peration
You 'd better get ac

quainted with the micro
co mputer before you go
o ut and try to operate this
radio while driving. Once
you're fami liar with it, it's
easy and convenient to use;
it'll almost operate itself .

Here in Miam i. the interi
or of an automobile can rise
to formidable temperatu res
even in the winte r. Would
this have any effect on the
audio quality? Tests with
othe r stat io ns indicated it
didn't, other than to pro
duce intermittent gasps and
a rather sleepy so und on
the pa rt of the operator.

I made a special point to
inquire about a lte rn ato r
whine or ignition noise on
the transm itted signal . I've
never had any trouble of
this kind in the past with
prev ious rigs, so I guess my
car is pretty quiet in that re
spect . There wasn't any of
this kind of problem with
my PCS-3000. Other sta
tions reported the same ex
ce lle nt audio quality in
mobile operation as in fixed
operation . What about
background-noi se pickup?
Well , going 55 mph into a
st iff breeze with all the win
dows rolled down and a
semi truck pass ing me, I
ha ve to co nfess that other
stations noticed quite a bit
of background noise. But t
was sti ll "so lid copy."

The d igital " Sv-me te r,
consist ing of five red bar
type LE Ds. is very sensitive .
A full-qu ieting signa l al
ways lights all five of them.
If a signa l is so weak that
none of them is lighted, it's

ing to a friend , I literally
pounded on the radio and
dropped it from a height of
a few inches onto the table
(which was protected by a
placematr). In both receive
and transmit, there was no
detectable noise on the
signal , except for the noise
in transmit that was picked
up by t he m ic rophone
("What are you doing to
that radio, man?").
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The I98I Atlanta HamFestival
and

Georgia State ARRL Convention
June %O-%I, I98I

Downtown Atlanta Marriott Hotel
• GIANT covered Fleamarket/Swapshop! • 140 Major Exhibits!
• More than 25 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs for Ladies & Children
• Parking for thousands of cars! • Activities Galore!

Registration: $4 per person IN ADVANCE, $6 at the door
Children FREE!

If you do not receive a Preregistration Packet by May 15th, write:
Atlanta Hamfestival 1981

P.o. Box 45183
Atlanta, GA 30320

Hotel Rates: $44 per day single OR double!
Write for Hotel Reservations to:

Marriott Hotel. Courtland at International Blvd. • Atlanta, GA 30303·
or phone: Area 404/659-6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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Fast , Reliable Serv ice Since 1963

DON & MIKE'S

SPRING HAS SPRUNG
SPECIALS

Oublc - Swan 103 $1195.00
Astro 150A _ 779.00
Mirage 8 23 1 watt-3Dwatt

amp . . . . . . . . . . . . . . . . . 89.95
OSI 5600A w/Ant/Ac . .. 185.00
Robot 800 749.00
Cu sh craft A3 Tribander . , . 169.00
AEA Morsemat ic . .. . .. .. 169.00
Bird 43, Slugs Call
COE Ham-4 Aotor . . . . . . .. 199.00
Ham-X . . . . . . . . . . . . . . . .. 269.00
BT·1 H FIVH F Rotator .. _.. 79.95
FDK Palm 2 Handle w ith

BP/AC ... . . . . . ... . . . . 149.00
Cetron , GE 572B .. _.. _... 38.00
Kenwood Service Manuals

Stock 10.00 ea.
Telrex TB5EM _ 425.00
'ret -ex Monobanders Call
Santee HT·1 2oo

Synthesized . . . . . . . . .. 339.00

Order Your
KWM380 Now !

Old Pric ing & Free Goods !

Rockwell Accessories in Stock

Adel Nibbl ing Tool . . . . . . . 8.95
Janel aSA5 _. .. ... 41.95
Aohn Tower 20% off dealer

25G , 45G Sections
Be lden 9405 Heavy Duty

Botor Oable 2#16, 6#1 8 45e1ft .
Belden 82 14 AG·8 Foam 36¢1ft .
Belden 9258 AG-8 M ini-coax. 1 9~1ft

Alliance HD73 Aotor . . ... 109.95
Amphenol Sil verp late

PL259 . . . . . .. . .. . . . . . . 1.00
ICOM 255A 2M Synthesized 339.00

wrtouch-tc ne mike (lim ited qty.)
ICOM 260A 2M SS BfFMfCW 449.00

ilii\B~
3OJ03 Axora Fbad, t;Pieial d (S:Xn1Oh44139

Phone 1216/ 248-1200

v
lHRUUNE"WATTMffiR

o.45-2300 MHzjo.1-lQlX>Owans
The Standard of the Industry

What m ore need we say...
-""

All the featu res for 1 t"S~.

Covers from 0. 15 10 29.999
MHz w ith Pll svnthesized up
conversion circuitry - crvsta!
lattice fi lter 48 M Hz first IF.
12-ch annel rnemorv. Dua l
readouts. Clock and timer. RF
a ttenua to r. Noise bl a nker .
Gl l FER selecnvitv of 2 .4, 4 .0
and 6.0 kHz tat - 6 d B). Re
ceives AM, USB, lSB, CW,
NBFM with 0.5 1J.V sensuivitv.
lOO'I17/200'2JOVAC. 12VOC.

S72S+shipping
New Catalog-25¢

Gl l FER Custom
Yaesu FRG-7700

North America's Shor twave
Mail Order Place

• Receiver s • Converters
• An tennas • Preset ecto rs

• Clocks . Filters . Li sts
• World Rad io TV Handbook

G llFER SHORTWAVE
Dept. 735 Box 239
Park Ridge, NJ 07656

IRO N POWDER and FERRITE PRODUCTS

AM I~~oaiitU v ",,

RTT Y READER--NEW LOW PRICESl

Electronics Supply, Inc.
(8OQ.231-3057)

&10 p.m. CST, M, W, F
1508 Mc Kinney

Houston, Texas 77010

713/658-0268 v"

Late Specials:
Kenwood TS·520SE, TS-1 30S . Call
ICOM IC2AT/TIP/NICAD . . 249.00
Beercat 300-399.00
Lunar 2M 4·40P . . . . . . . . .. 109.00

Cal l for TS830S, TS1 30S
plus accessories

MASTER CHARGE' VISA
All p rice. fob Hou. ton eKcept w here tn
d icated. P rlce• • ubJect 10 ching. wlthoul
notic e , a ll Itlm. g ua rl n l.ed. Some Itlm.
s u bjecl prior 1I11. Sind t.ttlrhe ld for Olat lr
prt ce U. t. Tl x. , r•• ident. I d d 6 % 1• .11 .

Pl •• • • • dd po. t a ge •• lI m. t. $ 1.00
minimum.

•

Free "Tech-Data ' F lyer

C o r c c r a I i 0 n ..-50 Tele phone : 14 14) 24 1·8 144
Post Office BOK 5 13G, Thiensville . Wisco nsin 5 3 0 9 2

Sm all Orders Welcome

• '" .l""e-

Toroidal Cores, Shielding Beads. Shielded Coil Forms
Ferri te Rods, Pot Cores, Ba luns. Etc.

(213) 762·2418

12033 OTSEGOSTREET. NORTH HOllYWOOD, CALIFORNIA 91607

-"RTr~'"- -

Decodes RTT Y s igna ls d irectly from your re 
ceiver's lo udspeake r. * Id ea l lor SWLs, nOvices &
seaso ne d a mateurs. * Co m plet e ly solid st a t e a nd
self·co nUined. Comp"ct siz e fits 011most a nyw here .
No CR T o r demOClul" tor requi red . . . No t h in g
e xt ra to bUY! • Built ·in ac tive mark & space
uuers w it h lu n in g LEOs for 1 70 , 4 25 & 8S0 Hz
FSK . • Copies 60, 67, 75, & 100 WPM Baudot &
100 WPM ASCII. * NOW YOU un tune in RTTY
sign"ls from amateurs, news sources & weather
bulletins. The RTTY READER converts RTTY

signals in to amnanumertc symbols o n an eight ·ch.ar.acter moving LED re.aClout. Write
for del.ails or o r Cle r I'l ctory d irect.
RTT Y READER KIT , model RRK .. .. .•.•.................... . $169.95
RTTY READER wired .and tested, model RRF $249.95
Send c he c k o r money o eo e r. Use your VISA or MaslerCard. Add $5.00 shi p ping .a nd
h.andUng fo r continental U.S . Wisconsin resiClenh add 4 '" Wisconsin Sta le S.ale s Tax .
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print NE Waddress here:

If you have no label handy, print OLD address here.

Name CaIl _

MOVING] C.B. TO 10 METER KITS
AMERICA'S # 1 SOURCE FOR

10 METER CB. KITS
IN STOCK-I{its for mo st C.B. Models
A.M. and S.5.B.
COMPUTE KITS-Inc ludes all parts and de
tailed instructions for both crystal and
P.L.L. synthesizers.
CUSTOM ENGINEERED- Fo r easy insta lla
tion w ith minimum amount of t ime and test
equipment .
flEXIBLE BAND COVERAGE- To provide I
MHz coverage for most P.L.L. chassis and
up to 2 M Hz on special o rder fo r some
types.
LOW COST- I{it prices range from $10.00
to $50.00, accord ing to part s requ ired .
Average kit price under $ 25.00.
Free Ctltalog- w rite o r call today for our
free 10 meter catalog. Includes details on
kits and our many other products.

AMERICAN CRYSTAL SUPPLY COMPANY
P.O. BOX 638
WEST YARMOUTH, MA. 02673
(611) 771·4634

'-

r

o Payment enclosed

o Bill me La ter

Subscription Department
P.O. Box 931

Farmingda le NY 11737
19magazine

o Address change only
o Extend subscript ion
o Enter new subscriptio n
o 1 year 525.00

let us know 8 weeks in ad va nce so tha i you won' t
miss a single issue of 73 MaRazine.
Attach o ld label where indi ca te d and print new ad
d ress in space provided . Also include you r mailing
la bel whenever yo u writ e co nceee tng yo u r subsc rip
t io n. It hel ps us serve you prompt ly . Wr ite to :

~

~ Name CaIl _
-e
~ Address _

-1:tCity State Zip _
-e

I
I
I
I
I
I
I
I
I
1
I
I
I
I

Address I
I City State Zip :.;1

301855'---------------
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MARK J F~

$205 $299
.144-148 MHz • 143-149 MHz (synthesized)

• 12 channels-erystaJ controlled . 25 wan (variable)
• 15 watts • .25 uv receiver

• Special modif ications for CAP & • Provisions for non-standard offse ts (MARS. CAp, etc.)
MARS available • 1 year warranty

Phone 1(800) 233-0250 (In PA(717) 299-7221) today to place your order or to request
a detailed brochure describing these transceivers and related power supplies, anten
nas, amplifiers and other accessories.
·Special quantity p ricing is available on the MARK 3 and FM-76 transceivers. Get
your group together and call for a quote on your requirements.

F....76
$195

• 220-225 MHz
• 12 channels-cryslal controlled

• 10 watts
• If you' re not on 220, now is

the time 10 try it w ith an FM-76

~ I, ." ""1Features:

~TRYLONABC
V TOWERS

a/so availab le
TILT-QVERJCRANK·UP TOWERS

TRYLON MANUFACTURING CO.
50 HIGH ST. LL7

BUFFALO N.Y. 14203 .... 438

(716) 881-0937

TV
HAMS

MOBILE
LIGHTING

-RUGGED
triangular
coostruetion \ -'-~-!.r --- ~

-rn 96 FEET \ :
in 8 h. sections

-PRE-ENGINEERED
for heavy loads

-GALVANIZED
A526 Quality steel

-ECONOMICAL
as low as '71ft.

-KIT FORM
easy to assemble

lor

• •.'.,. . .. ,.. '''.,
,' (312)848-6777 .

.., . . . -' .. ' "

Specialists in Amateur Radio,
ShortWave listening

And Contemporary
Electronic Gear.

Ful Service Shop · Spectrum Analysis - Antennas
New and Used Equipment - CW·SSB·FM. Ele. -Towers
FCC SbJdy Guides _Code Tapes - Books -Accessories

COAX·SEAl~...me new space age marerQ/ thaI ISqUICk and
simple to apply, Remove backinll from approxImately 6 · 01ouuc.
Wrap outer co ~eflnll toward hmnll Alter wraPPing, knead to torm
a smooth sur/ace and force ovt alf . EfffCTNE - fOOL PROOf 
INEXPENSIVE.

Universal Electronics, Inc.
1280 Aida Drive, Reynoldsburg , Ohio 43068

, LAND-MOBILE . ·
RADIO

oyn 70 BRANDS
IN STO(l

NEW, MOLDABLE PLASTIC

COA V SEAL" Seals coax.!ittings from moisture
ItA- and corrosion

• Only matenal that w. , adhere to poly VInyl
or vin\"l ecter cou a ceets.

• Forms and seals over odd shaped and
difficu" l iltlngs.

• Ncn-c mtam.nannq and ncn-concucnve .
• Wkle ambient temperature range
{- 3Q"F to ... 18O"F}.

• Slays nexible 101 years thus insuling
moisture prool connections.

• Reusul:lie· alllrtts YOtJ to qUICkly
d1sconned.llltIllQS and reseal them With
tile same mateoal

• A must lor satel lite TV·ffilCHlwave worll l_~=~~~~~ "-'--..;~-'~ ;-wee antenna at solderjo ln\S"nthestlack.
Packaged lfl convenient v,. ~ 60· roll.

2 rolls $4 ,00 post paid .. 407

DEALER
INQUIRIES WELCOME

.... "'..doIo S- .ice _ ".ge '30 73 MagaZine - May , 1981 117



73 ON THE AIR 15m-20m phone
15m (NoYice)-2Om CW
4Om-30m phone
2Om-40m phone
15m-40m phone

Chris Brown KA1D-Chris is
a contributing editor with 73and
also shares his time with the
computer magazines. He nen
dies leature writing assign
ments and enjoys operating out
01 the mainstream-1oo CW lor
instance. His interests include
running (Bos ton Marathon sur·
vivor), mountaineering, asrrce
amy, and reading. He can olten
be lound on 80 and 40 meters in
the still 01night.

Ed Ferman WA 1UFY- Ed is
our director 01 publications. He
keeps the magaZine 'S printers
honest and our editoria l and art
departments on deadfine. He's
on his feet so much he doesn 't
even have a chair in his office.

His outside in terests include
ra is ing championship Golden
Retrievers, gourmet cooking,
sailing his 36-loot Choey Lee,

operator). If you work NSD during
a contest, the impatient voice at
the other end of the exchange
will be Jeff's (unless he's man
aged to trick some fellow staffers
into operating with him'.

His interests include comput·
ers, astronomy, and motorsports
(NASCAR, Formula " and Indy).

Penny Brooks KA lGA W-Pen·
ny, one of our newest Novices, is
in advertising space sales 10r80
Microcomputlng. She is a Navy
veteran with two years 01 ser
vice under her belt who 's been
known to copy CW at over 30
wpm. Look lor her clean fis t on
the 80, 40, and ts-meter Novice
bands, hopefully not at 30 wpm .

THE SCHEDULE

June
2

•
18
23
30

15m-20m phone
4Om-80m CW
2Om~m phone
80m-160m phone

MO,
s

",.
26

RX-7 owner). gourmet cooking,
and technology. He'd enjoy talk ·
ing about any of these with
readers.

Jeff DeTray WBBBTH-Jeff is
second in command at 73 and
has a fu ll range of administrative
and technical responsibifit ies.
He's known as " The Wizard"
around here due to his ability to
patch together ham rad io and
computer projects from a bot·
tomless ;unk box of LEDs and
74J ICs.

Jeff, a transplanted midwest·
erner from Napoleon, Ohio, is the
driving force behind the NSD
contest effort. Under his tute
lage, the station amassed over 1
million poin ts in the phone por
tion of the 1980 CQ Worldwide
OX Contest (multi/single) and
195,OOOpoints and a clean sweep
in Phone Sweepstakes (single

Jeff WB8BTH

for the second half of the ses
s ion.

The operator could be any of
our ncensed staffers , and don't
be surprisecl if the OM himself
answers you r call so me Tues
day evening.

We are looking forward to
speaking with our readers and
hope to meet many of you In the
coming months. To help you get
to know us better, here is a brief
look at who we are and what we
do at 73.

Wa yne Green W2NSDn-Wayne
is the founder of the 73 organiza
tion . In addition, he publishes
two computer magazines (Kilo
baud MICAOCOMPUTING and
80 Microcomput ing), two tnaas
try newsletters, and heads up tn
stant Software, Inc., a micro
computer software pub lishing
house.

Wayne's interests include trav,
el, economics, sports cars(a Jag
uar XJ6, Datsun 280Z, and Mazda

Wa yne W2NSD

Starting this month, W2NSD/1 ,
our stat ion here at 73 Magazine,
will be on the air each Tuesday
even ing between 8:00 pm and
11:00 prn EDT (0000 and 0300
UTe Wednesday). An operating
schedule is provided for May
and June.

In order to meet as many of
our readers as possible, we will
be operat ing in the General
class portion of most bands.
You will f ind us somewhere
within the f irst 25 kHz 01 each
General class segment, so on
2().meler phone look lor us be
tween 14.275 and 14.300, on 40
meterCW find us between 7.025
and 7.050, etc. Our Novices and
Technicians will be operating in
the f irst 25 kHz of the Novice
bands on 80, 40, and 15 meters.

We will be operating on two
bands per night, using the high
er frequency band for the first
half 01 the operating session
and the lower frequency band

Penny KA1GAW Chris KA 1D Ed WA1UFY
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Jim W1XU Paul KA tLRAlyson N1BEJ
•

and blacksmith ing. Ed, an Air
Force vet with many hours of jet
time, p lays jazz bass and hopes
to have h is own haute cuisine
res taurant some day.

Jim Gray W1XU-J im is the
Advertising Manager for 73
Magazine. He spends his time
on the phone with advertisers
past. present, and future trying
to convince them of the benefits
o{ tour-cotor versus two.

Jim is a licensedpifo t (privatel
sing le engine, commercia l/glid
er) and flies whenever he can.
He a/so does 8 lo t of walking in
the hills of New Hampshire,
rides a m otorcycle In a1/
weather. p lays tennis , and
shoo ts 35mm photos. J im has
been hamming for 31 years and
has 8 speciaf p lace in his heart
for CWo

Alyson Grupp N1B EJ- Alyson
works in our data processing
department. She thrives on DX
and wants the 73 station to ac
qu ire a bigger tower and more
monobanders. Aly p lans to u,r
grade to Advanced shortly,
withou t us ing the Bas h book.

She enjoys kit-building and
writing, and has penned several
reviews for 73. When she 's not
DXing, Alyson is likely to be

canoeing with husband Paul.
Together they've paddled most
of Minnes ota 's Boundary
Waters hauling ham gear and
generators with them.

Paul Grupp KA1LR-Paul is our
Product Review Editor. He pores
over ham magazines and ca ta
logs looking for likely review
prospects and enjoys evetuet
ing new equipment. He is a
hopeless DXer and operates
phone almost exclusively, pre
tending that he can 't find the
CW position on the new rigs that
come into the shack.

When he's not building re
peaters or chasing DX, Paul en
joys photography, working in his
recording studio, and playing
his guitars. He was raised in
Egypt and hopes to organize a
DXpedition to the Mid- East.

Knud Keller KV4GG-Knud, our
accounting manager, is the
money man at 73. He is the one
who ends up with the invoices
for the ham shack equipment
that the rest of us neve ordered.
He then tracks down the perpe
tra tor to find out why we have
yet another new rig, and how we
intend to pay for it. Everyone
avoids Knud at invoice time.

Bes ides being good with fig·

ores, Knud is an accomplished
musician specializing in strings
and keyboards. He's e tso one of
the fe w licensed piano tuners in
New Hampshire and the best
VOlkswagen mechanic on sta ff.

Ross Kenyon KA 1GAV-Ross is
the manager of 73 's printing
department. He spends his time
work ing on CSL cards and a
host of other ASAP projects in
the 73 print shop. He is both a
new ham and a new daddy, and
h is No vice ticket arrived at
about the same time his new
daughter did. His hobbies in
clude fishing, photography, and
child rearing. Ross is also a
member of the Masons.

Gene Sma rte WB6TOV-Gene
wears a few hats at73. He is the
News Edi tor and also the Acqui·
sitions Editor. Gene separales
the wheat from the cha ff in the
newspages and is on the horn
with authors when 73 wants to
cover a hot topic and needs a
story written, pronto.

Gene is a rare bird, a native
Californian living in New Eng'
land. He copes with the puritans
in a laid back and mellow man
ner and, were i t not fo r his col
lections of weird, flower-print
California shirts, we'd almost

bel/elle he was a Bos ton ian by
birth.

Gene is interested in bee
keeping, astronomy, scrounging
flea markets, banjo picking and,
by his own admission, Califor
nia dreamin '. He'd enjoy speak
ing with sixes.

Tim Danief N8RK (not shownr
After serving two summer in
ternsh ips with the 73 organiza·
non; Tim has fina lly come on
staff tun-time. Tim graduated
from the Rose-Hulman Institu te
of Technology in Terre Haute, tn
diana, in February with a B.S.
degree in Electrica l Engineer
ing; he will be in charge 0'
specia f projects at 73. He has
authored our new Novice and
General class study gu ides and
enjoys writing almost as much
as engineering and design.

Tim is an enthusiastic con
tester. He opera ted with Je ff
DeTray from Turks and Caicos
in March during the ARRL In ter
national DX con test under the
ca ll VP5TDX.

A transplanted flatla nder (Ox
ford, Ohio), Tim is now getting
used to biking up and do wn New
Hampshire's hills and valleys.
He also enjoys hiking in the
Whi te Mountains, reading, and
travel.

Knud KV4GG Ross KA1GAV
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NEW PRODUCTS

CORRECTION

The pr ice for Benjamin Michael Industries' 24-hour clock
was incorrectly listed in our March " Review" section. The cor
rect pr ice is $29.95.

Versa Tuner V from MFJ.

NEW ZAP TRAPPERTIol
PROVIDES SUPERIOR

PROTECTION FORANTENNAS,
CABLE, AND COMMUNI·
CATIONS EQUIPMENT

The new Zap Trapper" (pa
lent pending), int roduced by
PolyPhaser Corporation, signifi
cantly outperforms previous
lightning protection apparatus
for communications antennas,

HUSTLER INTRODUCES NEW
TEN·METER YAGI ANTENNA

The new beam from Hust ler,
designated 1D-MB-4, is the con
clusion 01 extensive design re
tinements o f previous beam
technology.

The result is a four-element
yagi opt imized for best duecnv.
ity, excellent trent-to-beck ratio,
and maximum ga in through se
lective element spacing and pre
cisely resonated element length.

The 10 ·MB-4 employs a
qarnme-matcn leed system and
is fUlly adjustable for a 1.2:1 or
better swr at resonance.

The mechanical structure of
the Hust ler 1o.MB-4 is ruggedly
designed to withstand severe
weather, yet is light enough to
be accommodated by a TV
antenna rotor.

The entire antenna is con
structed from hlgh·strength
aluminum tubing and can be
easily grounded for lightning
protection.

For further information, write
Hustler, Inc., 3275 North B Ave
nue, Kissimmee FL 32741.

Valor Enterprises specializes
in communication products. Ad·
rntronar information may be ob
tained by writ ing Va lor Enter
prises, West Milton OH, or call
ing (513)-698-4 194. Outside Ohio
call ton-tree I -{BOOJ.543-2197.
Reader service number 480.

The COMM-X Is power rated
at 200 Watts and Is made of
quality materials. These rnaterl
als include 17-7 taper-ground
stainless steel whip, 16-gauge
copper matching coil, and stan
dard 3/8-24 chrome-plated brass
base. This combination pro
vides excellent wear resistance
for long-lasting service.

Both models feature adjust ·
able wh ips designed to allow
fie ld tuning for optimum vewr.
typically 1.5:1 or less at reso
nance, and typical gain of 3 dB
oyer a 1/4 wave standard. In ad
cnttcn, two stainless steel set
screws secure the heavy-duty
whips to provide double-locked
protection. The ferrule is at
tached with adhesive, besides
being mechanically staked to
ensure integrity.

COMM·X FROM VALOR

A forerunner in the Valor En
terprise family of new products
for 1981 is the "Commumca
ucns Extender" antenna series.
Known as " COMM·X," the series
presen tly includes two models.
Model eX·144 is designed for
144·148 MHz and is 52" in
length. At 35" in length, the
CX·220 model operates in the
220-225 MHz range.

to raise the front for easy view
ing.

If ordered from MFJ , there is a
JO.day money-back trial period.
If you are not satisfied, you may
return it within 30 days for a full
refund (less sh ipping). MFJ also
prayides a one-year limited war·
ranty.

For more information, write
MFJ Enterprises, Inc., PO Box
494, Mississippi State MS 39762,
or phone ton-tree 1-(800)·
647·1800. Reader Service nurn
ber 487 .

NEW MFJ J.KW TUNER
WITH ROLLER INDUCTOR

The new MFJ·989 " Versa
Tuner V" uses a roller inductor
with a 3-digit turns counter and
a spi nner knob lor prec ise
inductance control to get swr
right on down to minimum.

Th is new tuner has a big J.kW
PEP rating that you won't out
grow and smaller, more com
pact, size to match the new
smaller rigs.

For convenience, the MFJ·989
gives you several products in
the same compact cabinet. First
of all, it's a 3-kW antenna tuner,
ro ll er inductor and all , that
matches coax, balanced line,
and random wire from 1.6-30
MHz. second, it's a six-costucn
antenna switch (2 coax lines,
through the tuner or di rect, ran
dom/balanced line, and dummy
load). Th i rd, it contains a
300-Watl, 5O-0hm ncn-rnoucttve
dummy load. Fourth, it's a watt
meter using a lighted meter with
2% accuracy (requires 12 volts
for lighted meter). This walt
meter reads both forward and
reflected power on 2 scales (200
Watt s and 2000 Watts), plus it
reads swr directly. Finally, it has
a built-in 4:1 balun for balanced
line.

It's amazing that all these
features can fit into such a
small package (just1o.3J4" W x
4-1I2"H x 14.718"O).Thedeluxe
alum inum low-profile cabinet
has a subchassis for RFI protec
tion. It has a black front panel
with raised brushed aluminum
lettering, and the cabinet has a
black finish. There is also a bail

has taken the lun out of their
competitive hobby!

Both programs are available
now for the price of one.

For further details about
MICRO-ao products and ser
vices, write MICRO·BO, Inc. ,
5-2665 North Busby Road, Oa/(
Harbor WA 98277. Reader ser
vice number 489.

SUPER LOGTM\I

Whether you're a rag chewer,
contester, award hunter, or DX
operator,the new Super Log Ills
the radio operator' s ult imate
dream come true! Created by
MICRO-80 programmer Joe
Richey, th i s " machine lan 
guage" software is compatible
with both the TRS-80 Model I
and Model III computer sy s
tems.

How many Urnes have you
had to search through all your
logs trying 10 find a record of a
particular con tac t made? If
you're an award hunter or OX
operator, you already know the
nightmare 01sorting through a ll
those asos trying to sat isfy
various award requ irements. II
you 're a contester, we don't
need to remind you of the awe
some task of keeping an accur
ate and legible log 10 be able to
determine il a contact is a dupli
cate or not. Now you can eurm
nate atl those frustrat ions and
enjoy keeping a log once again.

Super l og II w ill mstanran
eous ly retr ieve in form ation
about a previous contact with
its special " lightning Search &
Sort."

Super Log II initializes popu
lar column headings found in
conventional rad io operator log
books: date, beginning and eno
ing aso trme e. ca ll sign worked,
aTH, RST sent and received,
mode and Irequency of opera
lion , and a special sec tion is
reserved lor entering comments
relative to the contact made.

For a limited time only, all
customers purchasing Super
Log II will also receive tree from
MICRO·80 the very popular ama
teur radio program Super Duper
II. With this program, the opera
tor can keep calls sorted by
band or mode. The computer im
mediately alerts you to dupli
cate contacts as they occu r and
allows the opt ion to delete them
lrom the log. Now contesters
can eliminate the drudgery that
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MFJ provides a 30 -day
money-back trial period. It you
are not satisfied, you may return
it with in 30 days for a full refund
(less Shipping). MFJ also pro
vides a one-year unconditional
warranty.

The MFJ ·810 is like the
MFJ-812, less the f ield-strength
function.

For more information, write
MFJ Enterprises, Inc., PO Box
494, Mississippi St8te MS 39762,
or ca ll tott-tree 1'800r647-1BOO.
Reader Service number 486.

w x 2-114" H x 2-314" D. The all
aluminum cabinet has an egg
shell white front panel with
black top and sides.

NEW 5 dB-GAIN MOBILE
ANTENNA FROM AVANTI

Avanti Commun ications has
recentty modified Its 5-dB ga in
on-g lass mobile antenna de
signed for use in two-way and
amateur rad io communications.

The new 3/4·meter 41()..512
MHz AP450.5G features a
straight 3O-inch wh ip with a
small center-posi t ioned phasing
con. By popular request\, the
former loop section has een
eliminated and replaced by a
small, sleek coil measuring only

...
..

New audio filter from M & M.

_oon _'''_111 ... ,.
MFJ VHF SWR t
WATTM ETE R ..

cal vswr o f less than 1.5:1 at res
onance.

Valor Enterprises is a manu
facturer o f personal and arne
teur communication products
and accessories. For more infor
mation and complete product
catalog, write Valor Enterprises,
West Milton OH or call (5 13)
698-4195; residents outside
Ohio dia l tott-tree HBOO)-543
2197. Reader Service number
481.

MFJ INTRODUCES NEW LOW
COST VHF OPERATING AIDS

The new MFJ-812 is a VHF
ewrrwet t meten uerc-st renot n
meter combination. It keeps you
informed about your antenna
and feedline as well as you rig 'S
output. It reads swr at lower
power levels from 14 to 170 MHz,
and a lso reads forward and
reflected power from 144 to 148
MHz on two scales (30 and 300
WailS). Easy push-button opera
tion switches from forward to
reflected power.

Bind ing posts are provided on
the back panel for easy f ield
st rength antenna connection .
The MFJ-812 read s fie ld 
strength level from 1 through
170 MHz.

The MFJ·812 measures 4-1 /4"

MSB-1 AUDIO
FILTER FROM M & M

The MSB·l audio filter from
M & M Electronics utilizes four
basic utters arranged to provide
the maximum in I lexibill ty and
effectiveness during 558, CW,
or RTTY reception. The fixed
high-pass flIter, tunable notch
fitter, six- and eight-pole tunable
low-pass filter are engaged at all
times. The tunable bandpass Iii
ter can be switched in for further
shaping 01 the audio. This
means that all three tunable fil
ters can be engaged at the same
time and tuned independently.

For more information, con
tact M & M Electronics, PO Box
1206, Brewton AL 36427. Reader
Service number 488.

NEW BASE STATION
ANTENNA FROM

VALOR ENTERPRISES

Join ing Valor Enterprises'
most recent announcement of
the "Omni-Gain " mobile anten
na is the " Dmnl-Gain" base sta
tion antenna. Designed to com
plement its mobile counterpart ,
the base station antenna fea
tures the same unique construc
tion and power rating of 200
Walls.

Made of 17-7 stainless steel
Whip, 6061-T6 electro-polished
aluminum coax ial matching
sect ion , and chrome-plated
brass 3J8.24 ferru le, the -ornni
Gain" has no copper coil.

The base station antenna is
518 wavelength, has a 3-dB gain,
and is available for 2-meter and
22O-MHz amateur bands. The
series Is field tunable to a typi-

cable, and equipment, accord
ing to Roger A. B loCk, Poly
Phaser president.

The new Zap Trapper impulse
supp ressor uti lizes controlled
atmospherIc technology. "This
process is field-proven In the
telephone industry and ensures
a microsecond response to
lightning impulses, plus multi
ple impulse suppression which
is especially critical for the pro
tection of today's solid-s tate
communication equipment,"
Block stated.

" Typical a ir-gap type arres
tors will shunt the first of many
impulses within a single strike
sa l e l y to g round and then
become useless due to contact
vaporization for the remaining
impulses. " In effect, Block re
marked that " arrestors" or air
gap devices do lillie more than
provide a sense of fa lse security
beyond the init ia l energy im
pulse.

PolyPhaser's Zap Trapper tn
sta lls quickly, directly into the
transmission teecune. and is
available with either type N or
UHF connectors.

The Zap Trapper will handle
up to 750 Walts of rf power with
an Insertion loss of 0.1 dB at
1000 MHz. Vswr is less than 1.15
wIth a constant 5O-Ohm imped
ance. Turn-on voltage is 280 V dc
and it will handle a 10,()()().Amp
surge.

For more information, con
tact PolyPhaser Corporation,
1500 West Wind Boulevard,
Kissimmee, FL 32741, telephone
(305}-846-1807. Reader Service
number 482.

Po/yPhaser'S Zap Trapper. New swrlwattmeterlfield·strength meter from MFJ.
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Avantl's AP450.5G antenna . New tuner from Grove Enterprises.

1·1 f2 lnches in length and a max
imum diameter of 318" , making it
the smallest UHF !>dB gain whip
and phasing coil combination
on the market .

As with each of Avantl 's on
glass communications anten
nas, the new AP450.SG offers
Improved performance, requires
no ho les to be drilled, features
shorter install ation time, and re
quires no metal ground plane,

thus allowing it to be used in
many more applications than
conventional mobile antennas.

For more information, con
tact Avanti Communica tions,
340 Stewart Avenue, Addison IL
60101; phone (312)-628·9350.
Reader Service number 483.

SHORTWAVE!
LONGWAVE TUNER

Designed to enhance recep-

non In the 10-kHz t hrough
JO·MHz spect rum, this new
shorlw ave/longwave antenna
tuner claims the widest rrec uen
cy coverage of any tuner on the
market .

The wideband tuner prese
lect s des i red s igna ls w h il e
reduc ing or elminating inter
modulation, crossmodulation,
images, and desensitization
from unwan ted signals.

Fron t-panel swi tching allows

puSh·button selection of two
an tennas and two receivers ,
while a front tuning d ial permits
signal enhancement.

The wldeband tuner Is guar·
anteed to Improve recept ion on
any shortwave or longwave reo
celver.

For more information, write
Grove Enterprises, Inc., Dept K.
Brasstown He 28902, or call tal/
free 1-{8oo)-438·8 155. Reader
Service number 485.

WORK THE V.H.F. BANDS
Add a transverter or convener 10 YOllr e:win, 10m, 6m or 2m eqllipmo:lllt .
Choose from lhe: largc:st sdc:rtioll of mod liles aujlablc: for DX, OSCAR,
EME. ATV.

TRANSVERTERS

MMT 4] 2-28 (S) S]]9.9S
MMT 4]9-ATV S369.9S
MMT 1296-144 S42S .9S

ATTENTION MOBILE HAMS
Vehicles-AircraIt - Marine

IS METER MOBILE TRANSCEIVER
CW&USB
NCGIsSB

",, 311II II~

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER- RF GAIN-CW SWITCH 
SQUELCH - MIC GAIN-DIGITAL FREQUENCY
DISPLAY-Hl/lO POWER SWnCH-13.8 VDC SA
POSITIVE OR NEGATIVE GROUND. 9.5" x 8.5" x 2.5"

AVAILABLE SOON: torneter AM/FMISSB.

DEALER INQUIRY INVITED.

1275 N. GROVE S T.
ANAHEIM, CALIF. 92806 (714) 630-4541

7O/MBM 48

Prevent OSCAR 8 Mode: J desense
Use M" F200-7 S42.9S
Stop receiver I!\tD birdies
Use PSF4] 2 SS9.95

ANTENNAS
420-450 MHz J-bcams
48 d . 15.7 dBd S7S .7S
88 d . 18.5 dBd-Ask
1250-1300 MHz loop yagi I296-LY S49 .7S

Send 36C stamps for full details of all OIJT VHF/UHF items,

::~-::0~1~~;n 2~a:~:sc:rs a v~ 7
Varactor triPlers . · Antennas .
Pre-amplifiers Crystals

Spectrum Int«national. Inc.
"" 0136 Post OfrM:e Boll 10845

Concord. Mass. 01142 USA

CONVERTERS
Choose: from many models to suit your needs.
Examples; MMC 4]2-28, M MC 426/439- ATV

MM K 1296- 144 , MMC 121lO-ATV
Writ e: for dctails and available: options.

IOt l LU RS
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• COE ROTORS
• HY GAIN-TELEX

• MIRAGE . ICOM
• CUSHCRAFT

• ROBOT . INFO--- TECH
• PANASONIC • B&W

• TRIO KENWOOD
• YAESU ELECTRONICS
• TEN TEC • HUSTLER

• DENTRON

• RL DRAKE
• MFJ ENTERPRISES

1280 AIDA DR .
614-866-4257

REYNOLDSBURG, (COLUMBUS) OH43068

UNIVERSAL AMATEUR RADIO INC.
.... 435

AU OTHER MAJOR AMAUUAUN ES SALES " SERYICE
UPS _ IIIC - YISA

AUTHORIZED DEALER FOR

AMERICAN CRYllAllUPPlYCOMPANY
PO Box 638

W Yar mout h, MA 02673
(617) 771·4634 .... 7

• Low Cost from $ 10.00
Easy to Install w it h All Instruc tions
Tune-Up Procedure Alignment

. W rite o r Call Today for Ou r Free
10 meter catalog

• Kits for over 300 Models 01 CB
Rad ios

• KITS FOR MOST POPULAR UNITS
Over 5,000 Sa tisfied Customers

I
I. ..

10 METER CONVERSION KITS
FOR MOST C.B. MODELS

• es
SIZE I 020 .oss ,032 . O~ O· .OSO.~TH/CK
12·X~8· 8 .65 9.2510.00 /2.7$ /~.7$ RICE
2~·X~8" / 3 .3 0 1~.50 /6.0020.95 4 .86 5

P!k
· NOT E ' . ~O : AT'

-'"r£ L ITTLE CIANT ONLY
~ SMOOTH CLEAN BENDS IN
~ ALUMINUM AND MILD STEEL 21~ +

...... UP TO .060 THk. (, IB" WIDE ! fv.~

~ NEW FULL SIZE REUSABLE 22'+
'" PATTERNS -ONLY 50¢
Ii EXPANDABLE-WITH S TE:P BY STEP P~/>i
~ INSTRUCTIONS M ilKE CUSTOM ENCLOSURES ~
I AND CA BINETS II, SNAP l HOW TO MA KE '"

l:l PROJECT BOx eS . BRACK ETS t SUPPOR TS ~
!:i WITH r OUR " LITTL E GIANT ",S EXPLAINED '"
:: IN CASY TO UNDEflSTAND F'DR M. YOU M AY '"
"l NEVER FIND IT NECESSARY T O Bur A /l Y '"
~ MORE ENCLOSURES OF AN Y K IND I ! ! ~. ,
w ~"f' ::~v":: ALUMINUM! ~
lil ALL NEW FACTORY F RESH ! i:l
l-- 025 f 032 IS R£CCDMENDEO FOR !il/CLOSUN

i,
::: 0 $. 0 5 0 M L SUBJECT TO A
~ CRAT/ N G ClIA RGE 01"14.00/12"(. /9.00/2 4".
" USE ONE CHii FOR LA RGEST SIZE ORDEJ?£D.
o MUI./. IS SHIPPED UPS -FRE/GJ./T COLLEC T.. -
Z

ASSOCIATES s'.~;;~:,:,"
PO BOX 757 CllRIUDR
.1050 NE 55TH AVE". SALf,fDlJT3ItK

SIl.VER SPRINGS. FL .J26BB USA

No C.O.D. Cash only in
mon. y o.-d• • Or ¢crsh i•• ¢he<:k

,,_, ..__"" ' .... _, _<00 ..~_ _ ' ''''

- ,,"' ........._------_.-

BRIGHT FREQ COUNTERS

The A500 series counters are a real
must lor all hamshacks. Because the
bands are cro wded, gud ops must
know precisely Iheir Ireq uency .
BRIGHT counlers give last and ac
cu rate read ou ts . Ask about the
BRIGHT 1,1 GHz and commercial
models.

TO ORDER CALL 404-952.()968

.0.500 U1 U lO ~ NCL ANTENNA I AC SUPP1.Yl

• MEASURE ALL BANOS
• USE WITH ANYTRANSMmER
• HIGH ACCURACY lOMHI nME 8ASE
• FULLY lESt ED" CALl8RATED

_GH1'
ELKTRCNICS
404-257-1494

35w 2m FM AMPLIFI ER KIT . MODEL
335-K • 3 IN • 35 O UT . 2 IN • 30 OUT

• 1 IN • 15 OUT . COR . CLASS C
• 4 ,5 A AT 13 .6VDC • BNC

CONNECTORS ASK ABOUT OUR
OTHER VHF a UHF MODELS

COMMUNICATION CONCEPTS INC.
.... 382 2648 NORTH ARAGON AVE.

•
DAYTON. OHIO 45420 -.,..(513)296·141 1

2m AMPLIFIER

PRICE
45.00
35.00
'.00

15.00

2300 MHZ Antenna

This antenna is fo r your 2300 MHZ down ceo
verto r. Design ga in of up to 20DB. Some c s
sembly required. Variable voltoge , IS0MA
power supply fo r down conve rto rs, BY· 1SY.

SHIP. &
HNDl.
5 .00
' .00

"'",eo

2300 MHZ antlnna only
POWI. supply kit
POWI' supply PC board only
2300 MHz PC Bcnord wIO.t. ,

H.M, GOODWIN WSEEY
11421 FERNALD AVE,

DALLAS, TX 75218 ..- 393

Complel e syslem: 230 MH Z converto" antenna ,
powe, supply. 18" coa ~ , 50' coax, Ready to hook up

and lurn on. $225.00 PLUS $5.00 Shipping.

..-311

MICROWAVE

In" oO'" " o n ' 0 B OOMH, ss , .~~
p" ' , ~e '",,'~".. ,"~' q "",. y <lown <on,~" .. ,,,<. 1 0
".~~, "~p· by·"ep ;n' '' ''' ''"n" M"."...." e Amenn,
Co,,'OOo. ~eq"".. .,.".p l. 8· 11 vlX rs

Down C"n".. ' ~, ~o ..... Supp" H I '>5

." A ll pO''' ,n" ,.",
M<><I.' I U·8 8·' I VlX
M"".II U ,I r z je vrx;

MICROW"", "N nN"' A CQOI( fIOOI( S1 Q~

10' /lOO MH, I"~ m ,~,,,", 1

~Mr 0''''''''' ""'''8-~A~{
"" P' " e, I'<'>< P' ''' ,n U5 v.~A ,,,,,, M" , IlR( MD ., ,.p'.d
on "'"." " .,., ~ l o "dd $1 ' 0' COO ""'8 ,n,. """.n" '''''
"'.' ...

• Covers 100 to 179.999 MHz in 1 kHz steps w'lh
thumb-wheel dial · Accuracy ,00001% at all tre
quences e Internal frequency modulaf ion from 0 to
over 100 kHz at a 1 kHz rate » Spurs and noise at
leas160dBbelow carrier . RFcutout adjustable I,om
5 to 50flmv ac ross 50 ohms . oce-ares on 12vdc
@ 'h amp . Price S 329.95 plus shipping

In stock lor immediate sh ipping. Ove rnight
delivery avai lable at extra cost. Phone: (2t 2)
468-2720 ,

• • • r .... ' . ' I...".~ ~• •• ~.,."j.~

· , .

• 1., n" ••.•11.' H' .

·..., ~.....".....~ ..~......~

'N' ·u·r o... D••OOUU'oo. I••,." • • ,

• ...." ......~ . ......r. . .. I.J In . h .

• uh• • " , h 1 .

• . .... 11... ,..1•• 1.......11.

INOTEK
ENGINEERING
PRESENTS: RTTY!

· ,••~,.•••, ,. U.." t I 2 11 'U"'.
~. IU.~ ,... 1>• ••" ... I.~ ""._.ao.,I.~ . J !J•• '

. . ... . ,. ,••" uo.oo ONLY: .... 414

110. ..... ' 10
-~j.~ $69.95
U' 0

.......I>l.~ _~ .11..."
VANGUARD LABS

196-23 Jamacle Ave. Hollis, NY 11423

aMP
Sup.rlor MierolW~"'.PrOfiluers, Ine•
P.O. 80• .124.1 .... 37'
VI_nna, Va• .1.1.18.
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10 METER RIG? CB BOARD
Hvga,n 40 ch. nM I CB board , "',' " PLL IC, 9W amp

w lheat , in k, R F 8< modu lato r " >\0". lo ts mOfe! A
few co nnect ion, and a" er"ion. make' a 10 me'. r "9
la, d.""ibed in a 73 Mag ,.". '1 Wilh lyp ical ,che ·
m M<c. _ 120' .• lOlKSOOO7, . ' $9 .88 each!

ASCll ENCODED KEYBOARD
Sond... 720 ,urplu' keyb03,d. "'oth por.lI&1

output . Thi. n,ce un" ha. been ""ilte.. up 10'
p ,ojec ls numerous lim•• in 73 and ethe' compule,
mag's. SI>. WI. 5 Lb.. . ' 1A30126 .. $39.95 ea.

LOTS MORE SURPLUS COMPUTER
PER IPHERAL EQUIPMENT AVAILABLE!

CIRCLE READER SERVICE FDA OUR CATALOG
T o, ",,, Add p o . ta . . . Me I VIS A f AI;: Wolcomel

Pnon. 0"'." we'como On c•• d" 0"0 o,d.,,?

...402 IQ'.:b¥~

FREE GIANT CATALOG of ~IJ
ELECTRONIC BARGAINS -

COAXIAL CABLE SALE

POLYETHYLEME DIELECTRIC
AG213noncontaminatinG95% sh'eld mil spec .. 35c/tl
AG11AU 750hms G7% sh..ld mil spe<:...... :l1eIfL
RG26U 93 ohms 1ll$/fl
RGBU80%shJeId 1k:/f1.
RG58U 80% shield ·, 08cIlt.

LOW LOSS FOAM OIELECTIlIC
AG8U 97% snield while jltC."",.. . . 2SIIItl
RG58U 95% Snie1d.... .. .. .. , 10C11t.
RG5llAU strardad COOle, 80% shield... ... . . . . . • . 11c/fl.
Ro!Ot cstlle 2·18Oa 6022ga , , 1e.'11.
'Cab.._,hipping $2.50 1,t 100 1'I.,$2.ooNCh l'dd'iloo It.

CONNECTORS
PL-259 pu'h-On ad ter shell , 1CL1$3.1ll
PL·259 & SQ.239 . .. , 10/S5.18
Coo!>e Mal.. Conneclor , , . , , . , . $1.19
1It, palcn COtd wlflCA lype plugs eachend 31$1.00
Reduce< UG-H~ Ot 1]6, , _ 101$1.811
UHF T (MJ58l , , ."" . $2.§9
Elton. (M~, ,., ,. , $1.19
F59A(TVlypel. • .... , . , ., .. , , , , . 101$1.811

COnnecl~-shlpplng 10'1. add'I, $1.25 minimum
FREE CATALOG- VISAiMASTER C!'ARGE_

C.OD. ADD $1.5O-Fl.A. RES. ADD.% .....12

NEMAL ELECTRONICS
588S s.w. I!IOIh Sf. DEPT. RLO, MIAMI, FlORIDA 331'*3

TEL.EPHOME CXI6lllll1<65304

ARRL ATLANTIC DIVISION
& NV STATE CONVENTION

nmblned willi

Ra:hester
HAMFE~

Bigger than ever

MAY 15 -16
Better than ever

Monroe Counlv Fairgrounds
ilnd Marrioll Inn.

nm NY Thruway ul! 46

For information write :
Hamtest, Bo x 1388,
Rochester, NY 146 0 3
Phone: 7 16-42 4 -1 100

AM ATEUR CAU.SIG N D1SPtAY

3210 N. County Line Road , Farwell, MI48622

~""

$1 4,95
'No more dead batteries due 10 memory back-

"'"30"/. less power drain when squelched
' Simpie 10 Install; Slep·by·step instructions
and parts Included

•• mA memo')' backup reduced 10 5OCI1.A.
' 45 mA re<::eiver drain rsduced to 30 mAo
' tmproved audio fidelity and loudness

R ·WS B AUER! SAYES KiT MOREL BS·1

YAESU FT·207R OWNERS
AUTOMATIC SCAN MODULE

15 minutes to in
stall ; scan restarts
when carrier drops
off: busy switch
controls automatic
scan on-oil ; m 
eludes module and
instructions.

Model AS·1. $25.00

ENGINEERING CONSULTING
P . O. BOX 94355

RICHMOND, B. C. V6Y2A8 , CANADA

Better than Cable TV-Over 200 TV and radio
services, Why waste money? Learn the whole
story and bu ild a video system the family can
enjoy. No commercials . FREE movies . sports
and Vegas shows -worldwide . crystal clear
reception connects to any TV set, Big (8 x 11 in.
book loaded with details. photos. plans. kits
TELLS EVERYTHING! Satisfaction Guaranteed.
Send 57,95 TODAYI Add $2.00 lor t st class lair mail) or cal
our 24 hour C,OO, rush order line 1305) 862-5068.
GLOBAL ELECTRONICS,
P.O. Box 219-H, Maitland, Florida 32751

Enjoy Satellite TV Now

.... 410

•

Copy riShl19'19

AM'!L.~
~.lrl!O mlVIi

WD8JH
•

Ideal for desk, shack, and operating posi
tion. Neat, attractive, colorful. To p quality
throughout. Sizer j" x 8"
Available with or without Plexiglas holder .
Colors available: Black, blue, red, or
woodgrain background with white leiters;
or whitc or yellow background with black
letters . Please specify 2nd choice of color.
Price: (without holder) $6.00 plus $.75 ship
ping; (with holdcr) $8.50 plus SI.OO ship
ping. Shipment guaranteed within two
weeks of your order. Checks, cash or
money orders accepted
(SI715811-6255

G & T St:RVICt: COM PA N Y

UnIversity Microfilms InternatIonal
18 Bedford Row
Dept. P.R.
London, WC1R . EJ
Englarld

this ~Iication
is available in
microform

300 NOrlh z eee Road
Dept. P.R.
Ann Arbo r. MI 48106
U.S.A.

-----------73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

73 Magazine does not keep subscrip
tion records on the premises. there
fore calling us only adds time and
doesn't solve the problem.

Please send a description of the
problem and your most recent ad
dress label to:

Than. you an-d enjoy your subscnpl ion.

••••••••••••••••••••••
• •• •=CASlccBo... =• •• • ><ou•. _ "" ... _ ...., •

om . 0.., """'.. , .
• . • "'" "~,.,., . c", "" •. '....',, "" .,, """ , .

....' •s""".."• • 0 ....· ,."" '" """.""."', .
• ..... . _ CI0 18~ •

• ",.""._ COO"." •= ONLY 69 95 :

• •
•

.... , ., ..",• • !XC I " •

"AU CA" uO .....

• MO D EL CBOBK •

: JUST 49 9 S
:=<.,,, ''''OIN'' AOO ••" U N ' ..... TU =

UO "'0 , "'AH M '0' •• ,'''NG AMG MU O" M O• •= SI(ELECTRONICS =• •
• ....374 •10/>72 WOODBURY RO AD= GARDEN GROVE, (A 92/>43 :

• •••••••••••••••••••••••
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BY DR. RALPH E. TAGGART

- ....-

"-' ~-

• PRAC TICAL ANTENNAS FOR THE RAD IO AMATEUR 
BK1015-A man ual describing how to equ ip a ham station with
a sui table antenna. A wide ra nge 01 antenna topics, systems,
and acce ssories are presented giving the reader some food for
thOught and practi cal data fo r const ruct ion. Designed to aid
th e experienced ham and novice as wel l. Only $9.95.·

. 73 DIPOLE AND LONG·WIRE AN TENNAS- B K1016- by Ed 
ward M. No ll W3FOJ. This is the l irst collection of vi rtually
every ty pe of wire antenna used by amateurs . Includes dirnen
sions, conf igurat ions, and detailed const ruction data for 73 dif·
Ieren t antenna types. Append ices describe the constructlon 01
noise bridges, line tu ners, and data on measu ri ng resonant tre
quency. veloci ty factor, and swr. $5.50. "

.THE GIANT BOO K OF AMATEUR RADIO ANTEN NAS
BK7304-With the GIANT Book of Amateur Radio Anten nas by
your si de, antennas will become the least o f your worries. Over
450 pages o f des ign idea s, theory and reference data make th is
book li ve up to its title. The 7 chapters cover everything from
basic ant enna theory t hrough desi gns for DIY acce ssories , as
well as dozens of antenna designs. Whether planning 10 bu ild
or buy, design or admire, test or enjoy a ham antenna-th is is
the book for you . From the editors of 73; published by Tab
Book s. $12.95 " hardback.

. 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- B K1069
-by Edward M . Noll W3FOJ. Describes 73 differe nt ant enna s
for amat eurs. Each design is the resu lt o f the author's own ex
periments covering the const ruc tion of noise br idges and
antenna line tu ners, as wet! as methods for measuring reso
nant frequency. veloci ty factor , and standing-wave ratios . 160
pages. $5.50. •

• VH F ANTENNA HANDBOOK - B K7368- The NEW VHF An
tenna Handbook details the t heory , design and construction 0 1
hundreds of different VH F and UHF antennas ... A practical
book wri tten for the average amateur who takes joy in building,
not full of com plex formu las for the design eng ineer. Pack ed
wi th fabulous antenna project s you can build. $5.95. ·

•

fromNEW

Here is the completely updated and revised edition of the best
se ll ing W..ther S8telllt. H andbook - co nt ain ing all the infor
mat ion on the most sophisticated and enecuve spacecraft
now in orbit . Or. Taggart has written this book to serve both the
experienced amateur satell ite enthusiast and the newcomer.
The book is an int roduction to satellite watching, provid ing all
the info rmation required to const ruct a co mplete and highly ef 
fect ive ground stat ion. Not just ideas, but solid hardware de
signs and all the instructions necessary 10 operate t he equip
ment are included . For the thousands 0 1 experimenters wh o
are operating stations, the book detail s all procedures neces
sary to modify their equ ipment lor the new series of space
craft . Amateu r weather satellite act ivity represents a unique
blend 01 Interests encompassing electronics, meteorology
and astronautic s. Join the privileged lew in watching the spec
ta cle 01 earth as seen from space on your own monitoring
equipment . Order BK7383 $8.95

WEATH ER SATELLITE HAN DBOOK (Iirs t ed ition)
By Dr. Ralph E. Taggart WB8DOT. Valuable information in this
f irst edit ion is not included in Dr. Taggart 's just published
book, The New W..tner s.telllte Hendbook (see above).
Chapters such as " How to Build an Electr ic Timer lor Satellite
Tracking" and " Building an Automat ic Control for the Satellite
Receiving Station" will no longer be available when this edi
t ion is out of print. This is a good entry level text l or those
discovering the excit ing new use of weather satellites. Regular
price: $4.95, SPECI AL PACKAGE PRICE-BOTH BOOKS FOR
ONLY $1 0.95, SAVE $2.95! (This o ffer ava ilable only wh ile su p
plies last.) Order WS7300 and receive both editions 01 the
Weather Satell ite Handbook for only $10.95 (plus $1 .00 ship
ping and handling charge).

THE
NEW
WEATHER
SATELLITE
HANDBOOK

.. Use lhe oldel card In lhe back 01th is magalineor Itemln. your order on a saparate
piece 01paper end mell 10: 73 Radio BookShop • Pelerbofough NH 03458. Be Sure
10 include check 01 deleiled c redit card inlOfmelion. Add $1.00 handling charge.
Nole: Prlcee subjec l to change on books nOl publlshed by 73 Magal ln",. Qu",slions
,egsfding you' OIde<1 Please ", rll", 10 Customer $ervic. ., l he . 1>0..... add'ess.
Pleese ello", . -e ..-".1 101 del i~"'Y . No C.a ,D,o fdflfa acc.pled, FOIToll F' ee OIdflf '
Ing ca ll l-«lO-25&-5ot73.

*Ule l h' ordar caru In tfle b.ck 01tllil meg""lne 0' llemlle your o.de. on a lepa,ate
piece 01 paper and m.11 to : 73 R.d io Booklhop • Pelerborough NH O34S6. Be l u.a
to Include clleck or d",tal led ereen ca.d Information. Add $1.00 h.nd llng chafge.
No'" Prices subject 10 clI,nge on booka nol pubil i hed by 73 Mag""lne. Quealiona
-.glfdln.g yoor Ofder? Plelle ..m a 10 Cul lomef 5enlce ., llle .~ add.....
PI.... '110'" 4-e ..eeks 101 d.li~e'Y . No C.O,O, OIderl aeeepled. FOITolI F,ee Old"'·
It>g call l-«lO-25&-S473.
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- 10' even la s/e, orde'lng serYlt;e t;al/ foll/ ree (800) 258-5473

Canad~n: '27. one: yeM ont.\', U.S. 1.., ..15. Otht:r lOrt:ign:
Sl5, one .\'ea. onl.\'. U,S. lunds , Plea se a llo.... 6- 8 ....eeks for 3 158 6
<It: I.v.,• .\' '

Card # In terban /t. I' _

Signature Exp, date _

Name

Address
City State __Zip

•••

o 12 issu,," fo r '25.00

0 2 4 iss for $38.00

[] l6 i u for U l.OOo AE 0 Bill me

o Rene ... al

A recent ........ey showed OWIt 2~ o f ltM: 1l subocribers al ....."ad
Kllob.oud I'IICAOCOl'Ip(JTIN(; maQad~ , , , a nd enjoy I!. Thi. i. IM bu t ....ay
10 Iea ,n and kee p up .... ith tM .apldly 6f, y,,!oping .......Icl 0 1 microcompute,s .
TM..., '. nothlr>g to bt: al,ald o l,.\'Otl jusl have 10 ,ead an Inl" , u Ung
maga'ln" and YOtl'III"a,n , Try a s ubsc rip tio n to Kilobaud M1CACOMpUTING
and see lor you..elf ,

O Ne ... subscription

o Payment enclosed $-,,,,.,,;;:;;=
o VISA 0 Me

Our dealers are telling us that "73" outsells
them all . .. so call today and join the dealers
who make money with 73 Magazine.

Selling 73 Magazine. the ham radio magazine
that oilers quality and quantity, brings the
ham into your store. Once through the door
you can sell him anything.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau. our Bulk Sales Manager. Or write
to her at: ~

~~~ *'~~
'Il ~fi::J~~
~'\S

~~315B6

G 12 bouu for 118

0 24 llouu f..- 130

G l 6 1" ""s ,,,- ' 45A£ [ BiIl me

"""" .. t Kllptlon
P.yrnt:nl a>elosed • _

'lISA Me

M\CROCOMPUTING. POB 997. Farmingdale NY 11 73 7

Arise and subscribe to 80 MIC ROCOMPUTING , the
new est and fastest growing microcomputer maga zine , This
is full of news about programs, accessories and theory on
the world's largest selling computer, the TRS-BO· ,
Definitely beginner level and includes lots of program
listings. Find out what au tne fuss is about.

Ca rd H _

Inte rba nk # Exp. date _

Signaturc _

Name _

Address _

City State__Zip _

Plea ... a llo.... 6 10 8 ",.,,,k s lor M liv"ry

[-~J'l '"1 Canadian: 1 y•• onlyl5 lO In U,S. fundsOV;microcomPJtirg f ..-t:ign: I y,. onIy l$28 In U.S. F'-I

• P.O.B. 981 • Farmingdale N.Y. 11737
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--FOR THE NOVICE----,

NEW, UPDATED

EDITIONS OF OUR

FAMOUS NOVICE CLASS

STUDY GUIDE AND

NOVICE THEORY TAPES

• NOVICE STlJOY GUIDE_ SG7357_Here is a completely new study guide lind reterence book lor
l ila polttntlal ham. This 18 not a question/answer memorlzaUon coorse. Electronic and radio funda·
mentals ere presented and e~plalned In an easy·to-undersland fashion, preparing the beginner tor
lhe Novice exam. Includes the latest FCC amateur regulations, as well as application torms. Easily
lhe bes t path Into the exci ting world of ham radio! $.4.95,'

eNOVICE THEORY TAPES- CT7300- Start l inll Learning Brea kthrough. You'll be astounded at
how really simple th" tMory is when you haar it expla'ned on these tapes. Th,ee tapes 0' theory and
one of quest ions and answers from the latest Novice exams give you the edge you "8<ld to breeze
through yOuf exam. 73 is Interested In helping ljet more amateurs, so we' re g iving you the complete
set ofour tapes for the Incredibly low price 0' ONLY $15,95,'

SCientists have proven that you learn faster by listening than by readina because you can pley a cas
sene tape O\'9r and over In your spare time-even while you're drivingT You get more and more mfo
each t ime rou hear It. You can't progress without solid fundamentals, These four hour·long tapes
glV<l you al the basics YOU'll need to pass the Novice exam easi ly, You'll have an understanding of
the basics which w ill be Invaluable to you for the rest of yourli 'e! Can you afford totakeyour Novice
exam without first Iisteni~ to these tapes? Set of 4- $15.95,'

18CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

" GENESIS"
5 WpM- CT7305- This Is the beginning tape for people
who do not know the code at a ll. II takes them through
the 26 letters, 10 numbers and necessary punctuation,
complete wilh practice every step of the way USinll the
newest blitz teaching techniques. It Is almost mtrac
ulouslln one hour many peop le-Including kids often
are able to master the code. The ease of learning gives
conf idence to beglnnera who might otherwise drop out.

"TH E STICKLER"
6+ WPM - CT7306_ Thls is the pracfice tape for thl:l
Novice and Technician licenses. It is made up of one
solid hour of code, sent al the official FCC standard (no
other tapa we've heard uses thase atandards, so many
people ' Iunk lhe cooe when they are suddenly_under
pressure_faCed with characters sent at 13 wpm and
spaced for 5 wpm). This tape Is rot memorizable, unlika
lhe zany 5 wpm lape, since the code groups are entirely
random characters sent In groups oflive,

" BACK BREAKER"
13 + WpM - CT7313- Code groups a~a ln, at a brisk 13
per so you will be al ease when you s,t down In front 0'
Ihe steely-eyed government Inspector and he starts
sending you pla in languagaat only 13 per. You need Ihls
extra margin to overcome the panic which Is universal In
the test situations. When you've spent your money and
time to take t he test, you'll thank heavens you had this
back-breaking tape.

SPECIAL OFFERI Both Novice CluBStudy Guide and Novice Theory Tapell
$ 20.00 Order NP73oo.

--'OTHER STUDY GUIDES--

" COURAGEOUS"
20 + WPM_CT7320_ Code Is what llets you when you
go for the Extra class license. II Is so embarrassing 10
panic ou t lust because you dldn 'l prepare yourself wi th
this tape. hough this Is only one word laster, the code
Ilroups are so dffficu lt that you'll almost fall asleep copy·
109 the FCC stuff by comparison. Users reporlthat lhey
can't bl:Il ieve how easy 20 per really is with this tenteeue
one hour tape.

• EXTRA CLASS LICENSE STUDY GUIDE- SG1080
Before going for your 1 x 2 call, i t palS to be a muter of
the Extra class electronics theory. his study guide Is
the logica l extension of the 73 theory course, All the
theory necessary to pasa the exam Is presented, Anten·
nas, transmiSsion lines, swr are discussed, as well U
noise, propagation, and specialized communication
techniques, This book Is not a classroom lectura or
memorization guide, but rather a logical presentation of
the material th.at must be understood before attempting
the Extra exam. Save loursl:llt a return trip to thl:l FCC
and try the 73 method irat! $5,95.'

.ADVAN CED CLASS LICENSE STUDY GUIDE
SG1OB1-Ready to upgrade your license? To pr8'lent
retaking the FCC theory exam, you need the 73 Advanc
ed thl:lory guldl:l. SSB. antl:lnna theory, tr ansmitters, and
eleclronlcs measuring techniques are covered In datall
In this easy·tll-follow study guide. Special modes and
techn iques, such as RTTY, arl:la lso treated. An engineer.
Ing degree Is not necessary to mester the Advanced
'"OO'!i-try this book be'ore visiti ng the examiner's o f·
ucet .95.·/PUbIiShed by TAB aeeeeprevious to recent
changes In CC exam material.)

" OUTRAGEOUS"
25 + WPM- CT7325_ This is the tape tor that sma ll
group of overachieving hams Wl!owou ldn't be content to
simply sallsfy the code requ irements 0' the Extra Class
license. It's the toul/hest tape we've got and we keep a
permanent ure of hams who nave mastered it. Let us
know when you're up to speed and we'lI Inscribe your
name in 73's CW "Hall of Fame:'

-SSTVTAPE-

-FOR YOUR HAMSHACK- II SLOW SCAN TELEVISION TAPE- CT7350- Prize.
w inning prog rams from the 73 SSTV contest. Excellent
for Demo! $5.95 '

Style ,Y:.- -'S.:;tyle w

~}¥1NSlJlI

STOOOO-Single bac k issue before July 1980-$3.00
ST0250-Single back Issue alter July 1980- $3,50
ST0500-5 your cholce-$8,75
ST1000-10 your choice-S14.oo
ST25OO-25 our cholce_S12.oo
ST2501-25 your choice-$25.00

BACK ISSUES
II BACK ISSUES- Complete your couection; manr ".
prime collectables now, c lassics In thl:l field! A ful cot
lecncn Is an invalu able compendium of radio and eiee
tronica knOWledge!

Style X

=.-

--

'/

~~
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W2NSO/l
• QSL CARDS _ 73 turns out a fantastic series of QSL
cards at abou t hall the cost 01 having them done else
whl:lrl:l because they are run as a tllI·ln bet ween printing
books and other items In t he 73 Print Shop, 250 Sty le
W_QW0250_ for $8.95 '; 500 Style W_ QWQ500 _ ' or
$13.95': 250 Sty ll:l X_QX025O_for $8.95 ': 500 Slyll:l
X_QXQ500: 250 Styll:l Y-QY0250- 'or $8.95 '; 500
Slyle Y-QYOSOO-for $13.95.' Allow 6-12 wk s. for
dl:lll vl:lry.

• LIBRARY SHELF BOXES - These sturdy wh ite, cor
rugated, drn.resretent bo xes each hol d a ' ull year o f 73,
Kilobaud Microcompuling or 8C MlcrocompuOng. With
your order, request selt ·stlcking labels for any of the
fo llowing: 73, Kilobaud Mlcf OCOmPUting, 8O Microcom·
puling, CO, OST, Ham Radio, Personal Computmg,
Radio Elactronlcs, In/erface Age, and Byte. Order 1
BX1000-'or $2.00 '; order 2·1-BX2002-'or $1.50
each': order 8 or more-BX1OO2- 'or $1 ,25 each'.

• FREE BACK ISSUE CATALOGS are yours fo r the ask
mg . . . speci'y 73 Magazi" e, Kilobaud Microcomputing,
and/or 8CM,crocompUfmg back ISSue catalog when you
send your namll and address to ue on a postcard.

MAGAZINE
BINDERS

• Preserve and protect your COllection for a Iifetimel
Order these h.andsome red b4nders with gold letterlnll.
$7.50 for 1, 3 for $21.75, 6 'or $42.00. (Postpaid wlthm
USA, please add $2.50 per order outside USA.) Chf:l(;k or
money orders only, no phone or C.O.D, ordllfS, 73
Binders. P.O. Box 5120, Ptl iladelp/l l. , pA 19141.

° NOTE-Ab<rt-e addre.. for BIDden olll,.,
' Use the order card in t he back of thiS magazine Or Itemize your order on a separate piece 0' paper and mai l to: 73
Radio Bookshop ' Paterborough NH 03458. Be sure to Include check or deta iled cred it card information. NoC.O.D,
orders accepted. All orders add $1.00 handling, Please allOw 4.6 weeks for delivery. Questions regarding your
order? Please wrile to Cuatomer Service althe above address, (Pricea sutqect to change on books not publ ished
by 73 MagaZine,)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



Ie

HANDBOOKS
FOR THE
HAMSHACK

• VOL IV IC TEST EQUIPMENT - LBl362-Become a
troubleshoollng w izard! In this l ourth yolumeol l he 73
TEST EQUIP MENT LIBRARY are 42 hOme conS/ruelion
llIojeclalor building test eq uipmenl to ...ork wil h your
~m alalion and I" servicing digllil equlpmenl. Plus I
cumullll... Index lor an loor oolumea lor t!'lll 73 TEST
EQUIP MENT LIBRARY. « .95. '

e THE TEN METER FM HANDBOOK- BK1190- by Boll
Hell K9EID. This handbook has been publl.hed 10 help
the tsn meter &nthusiasl leam more lbout lhe many
melhods 0 ' conyers Ions and Irick.lhill a re used to mi ke
e.istlng "nlll ...M belter. Join lhe IIr..1" t lnkBf9fS" of
the world on t.., FM and flI'Ijoy the fantastic amount 01
lun In commur>lcaUng wilh amal_ Stallons worI<twide
on len meter FM. « .95."

e THE PRACTICAL HANDBOOK. OF AMATEUR RADIO
FM REPEATER5-BK11B5-by Bdl Pasternak WAlllTF
~ulhOr of 73 Maguiroeos monlhly- COI\ltnI1 MLooklng
Weaq ThIS1I 1he book lor lhe VHFNHF FMer. compiled
!rom mater1allUbmltled by ov.- s hundrwd kldioldoaJs.
clut.. organizations and eq~ moanulllClurl!ll'S. A
Mmust~" lor your ham ShaCk II'lIIlI . S9.ll5.

e VOL III RADIO f REOUENCY TESTERS- LBT.l61
RadIO frequency- waves. the common dIIInomin.alor 01
Amaleur RadiO. Such ilems .. SWR, anlenna Im
pedance, line Impedance, rI OUlpul and I leid strengl h;
delalled InslructiOna on leafing lhese lIems includes
secflon. on signa l generators, crystal callbralors. grid
dip osci l lators. noise generelor•• dummy loada and
much more. $4.95."

e RF AND DlGrTAL TEST EQUIPMENT YOU CAN
BUILD -BK10«-Rf bu.st , l unction. IIqUlre ...aye gen
eralors. Yarlable lenglh PlIIIlII generalors-100 kHz
_er. j.1and rI $Weep generator.. audiO OSC, .11ff Sig
na l injllCtor. 146 MHz synthesizer, digltll '8lIdouts lor
coun l ers, IlIIYIIl'a l coun lera, PfllKal.r. mic,owlye
meter , lite. 252 pages. S5.95.·

--The 19-
Test Equipment

Library

e VOL I COMPONENT TESTERS_ LBl 359_ ... how
to build trlnsl.IOI tllll18l'S (Ill, diode tesl ers (31. IC teSI·
ers (31, yoltmeter. and VTVMsltl. ohmmeter.(B di ffer·
flI'It kind.), IndU-Clance (31, caPKlly (9), a m....s" ••
ment, orytlll checl<ing (6), temperalu,e (2), aural
meIer. lor 1!'IIl blind (3l and .llsortl 01 miscellaneous
dala on meter• . . . u.ing l hem. making them more oer
Hlile, makIng stlndlrds. Inoalulble book. « .95- .
. VOL • AUotO FREQUENCY TESTERS- LB7360
...;am P&d<ed with all kine. 01 aucllo !l'equency _ I
eQUIpment. " you"e into sse. RTTY. SST\'. 1IIe., thli
booI< lS a must for you ... I oood booI< lor hj.11addicts
and experlme"tlll'5. too! « .915."

--
,- :_~ .._........
~--

...--

e WEATHER SATELUTE HANOeOOK- BK7370-By
Of. Ralpll E. Taggart WB800T. V'lu~ Information in
tl'lis edition wIll nol be illcluded in the _ t edition 01
the Weat t\<w S.Iellil. Handbook cavall-.ble In Spring
1981). Cll.pllll<s such as " How to Build en Electronic
Timer lor satell,t. Tracking" and " BUlldl~ an Automatic
Control lor the Selellite Receiving Stalloo ' wilioo longer
be ava ilable when th i, ed ition Is O'JI 01 prln\. This is a
llood enlry level lut lor those cteccv••Ir>g the e~Cjll n1
new use of we.the. sal elillee. Regularly~,~, SPECIA
SALE PAICE $2.00.

• MASTER HANDBOOK OF HAM RADIO CIRCUITS
6 11.1033- This ia an encyclopedia of .m.'...... radio c ir·
euits, lleaned trom past Issues of 13 MafPlzina and
ca.relul y MleCted llC<:Ofding to applicallOO. You'll find
many you 've_.-. before. _ new ' WlStSon tllll
tried and trull. and _ ...1Ihllt ""... bMn tong forgott...,
but .... well wutll temembllring. 'NhIIre you< interll51
ranges from r-oct-ing 10 EME, lrom CW '0 aJow«:an
TV. trom OX '0 county nets. this 1\aliClbOOk will bII a
" ! IcCOTlll add,11On to your shack. S8.9S. "

_OWNER REPAIR OF RADIO EQUIPMENT_8K7310
Fr;anl< Gina K&ROanar_O¥'III' <lO y.....of operal ing.""'·
\'lclng. and design experiencllin Ulis booI< which rwoges
trom lI'IOI ",,,,,,Iary to IN! highly lecIlnlCal wrlll..., lor
the top enoi-., in the t;eId. h .....rlll.... in narrative
sty-Ie on the subjllcls of electronic servicing. how compo
nenls work. .nd how Illey . re combined 10provide corT1'
municalion equipment. This booI< will Ilelp you under·
stsnd the coocepts required to service yourown stalion
equipment $1.~. "

elC Op·AMP COOKBOOK_ BK 102B_ by Wolle r G.
Jung. Covers not only the bas ic Iheory o f I he IC op amp
in great delail . bul also Inc ludes over 250 precflca l c;r·
cun applica llons. liberslly illust rste<l. !>92 pages,
5'12 "BV., softbound. $1 4.95. "

e THE POWER SUPPLY HANDBOOK. - B K1305
NefId a pOwer .uPply lor. gadgel you're building? In
Ihe POWER SUPPLY HANDBOOK there a,e dozens
ready-·'o-bulld , plus detailed sleps lor designing your
own. Thele .re circui l s and parts lists lor a ll kinds of
supplie$. ranging lrom .imple DC types to highly
Slable legu laled YIIl'.ions. II you need a eneeu 10 con
veri a DC '''Ollagelo a higher or lOwer VOIlage, I",n DC
into AC, or AC to DC-IIlIIn IhlS IS Ille book you need.
With more .""n aoo pages. you S-I'lOul<! be.bIe 10 find
JUSI 1!'IIl clrcu i' you need. Without a doubt one of l!'lll
bIIS1 power supply source booI<s ayai lable. compiled
by IIlII ed Itor. ill 13. $9.95. ·

• THE NEW FlTTY HAHDBOOK-6K7347-it;....ed~
lion a nd the only up-lO'da le RTTY book .vail,bIe. The
s tat. 01 Ille II" twas been cl'\<lngi"ll .lIllieally and /'lad
made all~, RTTY books obsolete. II hu the latesl
circu; IS, greet tor the new<::ome< a nd fIX(l&rt alike . SS.9!).•

THE 19 TECHNICAL LIBRARY

FOR
THE
CONTESTER

e BEHIND THE D....L_ BK1301_By Bob Grove. Get
more lun oot 01 st>ort.... . ... li stening ...it h thl ' inter"l
Ing guide 10 .eeel"". anlfll'lnas. frequeocles and In
terlerence. «95."

e THE CHA LLENGE OF 180- BK7J09- is lhe newest
book In the 13 technlca l llb ra'Y, dedlcale<llo 160 meIer
operafing. 51 Dunn provides all necessary Inlormation
to get start ed on IhlS unique band. The alHmporlant
ant enna and ground systems are described In detail.
The Introductfon conta;n. Inlerestlng photos at Stew
Perry's (the King of 160)shack. This reference Is a must
lor new and experienced " Top Band" operalors. Price :
«95. '

e sse ... THE MfSUNDERSTooD MODE- BKl351-by
James B. Wilson. Single Sideband Tl1Insmlaalon ...
It1ousancl.ot uS uM It every diY, yel il 'ema!nl OM 01 lhe
INst un<ler5100d lacets of amateur l1Idio. J B. WilSOn
~s _III malhOdl of SIdeband generltlon, ....
ply itlustrlted Wllh c:hWII II1Cl schemahCS, which wltl
_bill lhe ambil ioua readel to conslruct Ill. own SIde
b¥od qen-ator .A mulIl lor l!'IIllectwWcal~iouahamS.....
e PAoPAGATlON WIZARD'S HANDBOOK_ BK73ll2_
tJ)' J . H. Nelson. WI'IIln sunspoIs riddled the worldwide
communi&lltionl nelwor1<$ 01 lI'IIl 1901O'S. John Herwy
Nelson looI<ed to 1!'IIl~s for an ans_. The result
was a Illeory 01Plopagatlon lorecasling based upon In
terplanetary Ilignmenl lhal made IhfI author lhe mOIIl
relilble lorecasfer In America today. The booI< Plovidfts
an enllghlfll'led i0oi< II communications past. present ,
and lu lure. U well all tN ching the art 0' prQ9agalion
lorecasl lng. $6.95. "

e TOOLS & TECHNIQUES FOR ELECT RON'CS
BK1348-by A. A. Wicks IS an easy·lo-unde<stand booI<
wrlllen lor tha bIIlIlnnlng kll builder all well as lhe e.·
perienced hobbyist 11 hils numerous pictures and
deSCflplion. of t!'lll Mte and correct ways 10 uM basic
Ind specialized 1001. lor electronic projecls as well as
specialized melal worI<ing loois and 1!'IIl chemical aids
wtlich Ire used In ._ir Sh<»5. « .9!>."

·Use tllll order cillrd in the back o t Ih,s magsz lneor il emize your orde< on I separate piece of paper end mall 10: 73
Radio Bookshop • Pelerboroogh NH 03458.~ 'ure to inc lude clleo;k or delailed credit card in lormallon. No C.O.D.
orders iIIccepted.. A ll orders add $1.00 handling. Please alia.... e ...eeks 10 ' deliyery. Quest ions rega,dinl '00'
order? Please wnle to Cu8l0mer service al lhe above address. (Pnce••ubjecllo change on bookS nOI pub iShe<l
by 13 Maga:ine.l

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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WORLD REPEATER A TLAS- BK1315- Completely up
dated, over 230 pages of repeate, listings are Indexed by
locat ion and frequency. More than 50 maps pinpo int
2000 repeater locations throughout the USA. Foreign
l istings include Europe, the Middle East, South
American and Africa. $4.95.

eTHE MAGIC OF HAM RADIO- BK1312- by Jerrold
Swank, W8HXR ~ins wit h a brief history 01 &mateur
rad io and of Jerry's Involvement In It. Pari 2 oetans many
of tern radio's heroic moments. Hamdom's close ties
with the continent of Antarctica are the SUb,'ect of Part 3.
In Part 4 the strange and humorous sides 0 ham life get
thel, due, A nd what 01 the future? Part 5 peers Into the
crystal ball. $4.95.'

eA GUIDE TO HAM AADI O- BK1321- by larry
Kahaner W82NEL Whilf s Amateur Rad io all about? You
can learn the.basics 01 this fascinating hobby with this
excellent baglnner's gu ide. Il llnswers the mOllt frequent·
Iy asked quesllons in an llasy-going manne<', and It
shows the best way to go about gelling an FCC license.
A Guide to Ham Radio Is an Ideal Introduction to a hobby
enjoyed by p90ple around the world. $4,95,'

eWORLD RADIO TV HANDBOOK 1931 , 35TH EDITION
-BK1184-This book Is the blbieof intarnalional broad·
casters, providing the only authoritallve source of exact
InformatIon about broadcasting and TV stations world
wide. Th is 1981 edition is completely revised, lllving
comprehensive coverage of sheri, medium and kmg
wave, 560 pages of vllal aspects of world listening
$16.SO.

COOKBOOKS

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

eRTL COOKBOOK_BK1059_by Donald lancaster.
Explains the how and why of RTl (Resistor-Transisto,
logic) and glyes design Inlormatlon that can be put to
practica l use. Gives a multitude of digital appllcallons
ranging from the basic SWItch to the sophIstIcated
counter. 240 pages; Regular price $6.50, Sale price
sa.co,

_ CMOS COOK BOOK-BK10ll-by Don lancaster.
Details the application of CMOS, the low power logic
family suitable lor most applications presently
dominated by nl. Required reading for every serious
d igital experimented $10.SO."

by d ..1 of IIcelUe, e.wllton type, and fre·
quency from 180 tbra :I meterl, Includina pro
ril lan for the new 30, 17, and 1:1 meter bands.
This :1:1 I:l8 In. tweh'e-color chart tl the firlt
01 lu lltnd to be both Informath-e and decora·
tlve. 53.00 "a1ue, only 5 1.9 11 with the pur·
chase of 1 or ll1OI'e books from the Radio Book·
s h o p. (S u p p lies limited. order now.)
CH 7 300 Sl.9S.

e PRACTICAL ANTENNAS FOR TH E RADIO AMATEUR
-BK1015-A manual describing how to equip a hilm
station with a suitable antenna. A wide rangeol antenna
topics, systems. and accessories are presented giving
the reader some food for thou ght and practical data lor
construction. Designed to aid the e~peI'lenced hem and
novlCf! as well. onry $995. ·

eTVT COOK BOOK_B K1064_by Don lancaster.
Describes the useof a standard television recalveras a
microprocessor CRT terminal. Explains and describes
character generation. cursor control and Interlace In·
formation In typical, easy·to-understand lancaster
style. $9.95."

eTTL COOKBo OK-BK1063-by Donald Lancaster.
Explains what nL Is, how it works. and how to use II.
Discusses practical applicat ions, such as a digital
counter and display system, events counte r, elect ronic
stcpwatcn, digital voltmeter and a digital tachometer.
$9.SO.

-SALE PRICE $3.00-

--Save over 50%__

_ VHF ANTENNA HAND80 0K- BK7368- The NEW
VHF Antenna Handbook d",tails the th8O/)'. design and
construction 01 hundreds 01 different VHF' and UI1F an
tennas . .. A practical book written lor Ihe aVefage erne
leur who takes joy In building, not full 01 complex ror
mules for the design 1I"'Ojln....r. Pecked with fabulous an·
tenna projects you can build. $5.95. ·

ANTENNA
BOOKS

••

e 13 DIPOLE AND LONG·WIRE ANTENNAS- BK1016
_by Edward M, Noll W3FQJ. This is the flnlt collection
of virtually every type 01 wire antenna used by ama·
taurs. Includes dimensions, con figurations, and oe
tailed construction data lor 13 dillerent antenna
types. Appendices describe the construction 01 noise
bridges. lIne tuners, and data on measuring resonant
Irequency. velocity factor, and swr. $5,SO. ·

eTHE GIANT BOOK OF AMATEU R RADIO ANTENNAS
_With tho GIANT BOllI< 01 AmlItu, Radio Aol..,08&_
BK1104-by your side, antennas will become the least 01
your worries. Over 450 pages 01 design Ideas, theory and
,eference data make this book live up to lis tille. The 7
chepte<s cover everything from basiC antenna theory
through designs for DIY acceesones, as well as dozens
of antenna dltSlgns. Whether planning to build or buy.
design or admi'a, test or tmjoy a ham antenna- this Is
the book lor you. From the editors of 73; p<Jbllshed by
Tab Books. Hardcover $12,95.'

e 13 VERTICAl, BEAM AND TRIANGLE ANTENNAS
BK1069-by Edward M. Noll W3FQJ. Oescribes 13dlller·
ent antennas lor amateurs. Each design is the result of
the author's own axperlments covering the construcllon
01 noise bfldges and antenna line tuners, as well as
methods for measuring resonant frequency. velocity lac.
tor, and standing·waye ratios , 160 pages. $5,50"

---MICRO COMPUTER BOOKS FROM 73---
e 40 COMPUTER GAMES- BK1381- Forty games In ail
in nine different cstegories. Games for large ,ux! small
systems, and even a section on calculator games. Many
versions 01 BASIC used and a wide variety of systems
represented. A must for the serious compu t81' games
man, $1.95'

e HOWTO BUILD A MICROCOMPUTER-AND REALLY
UNDERSTAND IT-BK7325- bv Sam Creason. Theelec
tronicS hObbyist who wants to build his own mic,ocom
peter system now has a pract ical ':How.To" guid~.
This book Is a combination tecnmcar manual and pro
gramming guide that lakes the hobbyist step-by-stap
fhrough the des illn, construction, testing and debugging
of a complete mICrocomputer system. Must reading for
snyone desiring a true understanding of small computer
systems, 59.95."

e SOME OF THE BEST FROM KILOBAUDJMICROCOM·
PUTING- BK1311- A collection of the best srtlcles that
have recently appeared In Kilobaud! M1CRQCOMPUT·
ING. Included Is materlsl on the TRS-80 and PET
sY5tems, CPIM, the IlO8OIl1065IZ8O chips, the ASR-33ter·
mlnal. Data base management, WOfd processing, text
editors and file structures are covered too. Programming
techniques and hardcore hardware construction prOj.
ects for modems, high speed cassette Interfaces and
TVTs are aiso Included In this large lormat, 200 piUS
page edition, $10,95."

eUNDERSTANDING AND PROGRAMMING MICRO
COM PUTERS-BK1382-A valuable addition to your
cornp<Jtlng IIbfary. This two-part text Includes the best
articles that have appeared In 73 and Kilobaud
Mlcrocomputl ng magazines on the hardware and soft·
ware aspects 01 micrccomputtnc. Well-kn-own authors
and wel~atructured text helps the reader get InVolved.
$10.95' eTHE NEW HOBBY COMPUTER5-BK1340-Thls
eHOBBY COMPUTERS ARE HERE1 - BK7322-11 you book takes It from where "HOBBY COMPUTERS ARE
want to come up to speed on how computers work. . . HEREI" leav8$oll, withehapte~onlargeScale Integra·
hard ware and soltware ... this Is an excellent book. \I tlon, how 10choose a microprocessor ch ip, an Introduc·
starts with fundamentals and e~plalns thil circuits, and l ion to programming, low cost 110 lor a compu ter, com-
the basics of programming, along with a coup le a t TVT puter arlthmetlc, checklnll memory boards . . .and
construction projectS, ASCII-Baudot, etc. This book has much, much more! Don't rmss this tremendous value!
the highest recommendations as a teaching aid. $4.95.' Only $4.95.'

'Use the order card In the back 01th is magazine or jtemtze your orde, on a separate piece of paper and mail to: 13
Radio Bookshop . Peterborough NH 03458. Be sure to Include check or detailed credit card Inlormatlon. NoC.o.D.
orders accepted. All orders add $1.00 handling. Please allow 4.6 weeks lor delivery. Questions regard ing your
order? Please write to Customer Service at the above address. (Prices subject to change on books not publiShed
by 13 Magazine.)
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear ... and you' ll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You'll see these changes coming in 73. where you 'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine ... often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state , with several times as many articles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined ... and you
can see w hat changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters ... which might give us six times as many repeaters
in our present bands. We 're looking at automatic identification systems which may make it possi
ble for us to read out the call letters of any station tuned in ... and even the development of se lf
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming ... present and future . .. and just a bit of
the past. too.

31586

7"_________51010 4> _

Canodian 527 /1 yea arty. US fLnds. Foreign 53511 year arty. US fI.n:is
Please oIow 4 to 6 weeks rce deivery

73 Magazine e PO 80)( 931 eFarmingdale. NY TI737

Without the end less fillers on station activities and club news, 73 is able to
publish far more information ... valuable information ... on hamming and
ham eq uipment.

You may or may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs a re going to be like. And, frank
ly, your support of 73 is needed to keep this type of information coming.

Name' _

Ada"" _

Y!@®~ bill me for 1year of 73 Magazine at $25.00

----------------------------
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CONTESTS

•

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

COUNTY HUNTERS
SSB CONTEST

Contest Periods:

0001 to 0800 GMT May 2
1200 GMT May 2 to

0800 GMT May 3
1200 to 2400 GMT May 3

Please note the two a-hour
rest periods. Mob iles may be
worked each lime they change
counties or bands. Mobiles that
are worked again from the same
county on a different band
count for po int cred it on ly .
Mobiles thai are contacted on a
county line count as one con
tact but 2 multipliers. Fixed ste
nons may be worked by other
fi xed stations only once during
the contest. Repeat esos be
tween fi xed slat ions on other

bands are not permitted. Fixed
stations may be worked by
mobiles each time they change
counties or bands. Repeat con
tacts between mobiles are per
mitted provi ded that one slatIon
is on SSB. Contac ts made on
net frequencies wi ll not be
allowed for scoring in this year's
contest.

EXCHANGE:

Signal report, county, and
state or country.

FREQUENCIES:

Suggested frequenc ies are as
follows: 3920-3940, 7220-7240,
14 275· 14 295 , 2 1375·2 1395,
28625·28650. There will be a
" mobile window" of 10 kHz on
the fo llow ing frequencies: 3925
3935, 7225-7235, 14280-14290.
Mobiles will be in this 10-kHz
segment and fixed stations are
asked to refrain from calling
" CO Contest " in the mobile win
dow. Alter working mobiles in
the window, fixed stations are
requested to aSY outside the
window to work fixed stations in
the contest. This will allow the
mobiles running lower power a
chance to be heard and worked
in the contest. There will be a
special effort to work OX on

28.636 by mobiles.

SCORING:

Contact with a f ixed US or
Canadian station ::: 1 point.
Contact with a OX station (KL7
and KH6 count as OX) ::: 5
points. Contact with a mobile
etaucn e 15 points. The multi
pli er is the total number of US
counties plus Canadi an eta
tions worked. The f inal score is
this multiplier times the total
a so point s.

AWARDS:

MARAC plaques to the high.
eet-ecortna fixed US or ceoe
dian staUon, OX station, and top
2 scoring mobile stations. cer
tificates to the top 10 f ixed and
mobile stations in the US and
Canada and to the hiqhest-sccr
ing slat ion In each OX country.

ENTRIES:

l og s mu st show date and
time, stallon worked, report s ex
changed. county, state, band,
claimed a s o points (1 , 5, or 15),
and e_ach new mult iplier must be
numbered. Logs and summary
sheets are free for a . 10 SASE or
SA E and appr opriate lACs.
Write to : John F erg u so n
WDOWS. 3820 Stonewall Ct., In
dependence MO 64055. All en
tries must be received by June
15th to be eligible for awards.
OX entries should use air mail.
Winners will be annou nced at
the 1980 Independent County
Hunters Convention during July
and In the MARAC newsletter.

ALEXANDER VOLTA
RTTY OX CONTEST

Starts: 1200 GMT May 2
Ends: 1200 GMT May 3

This is the 16th contest spon
sored by the SSB and RnYClub
of Como and the Assoctaztcne
Radioamatori Italiani. Use en
amateur bands from 80 through
10 meters. Operating classes in
cl ude single operator, rnuttt
operatoosrnqre -t renemrt ter, and
SWLs. Stations may not be
worked more than once on any
one band. Addit ional contact s
ma y be made on different
bands.

EXCHANGE:

RST, aso number, and zone
number.

SCORING:

All 2-way RTTY contacts be
tween stations of the same
country are not valid. Contacts
with stations outside your zone
count for points In accordance
with an Exchange Points table
(avail abl e from Assoc iazione
Radioamatori neuann Any AnY
contacts made on 80 or 10
meters are worth double.

A multiplier is given for every
country worked on each band
worked. An extra multiplier is
given for each intercontinental
country worked on at least 4
bands. Use the ARAl Country
List and count each USA, c ene
dian, and Australian d istrict as
separate cou ntries.

SWls use same scor ing rules
but based on stations and meso
sages copied.

CALENDAR
RESULTSMay 2·3 County Hunters sse Conlest

May 2·3 Aleltander Volta RnY OX Contest
May 9-10 Rocky Mountain Division aso Party 3rd DARC CORONA CONTEST
May 10 DARC Corona-1~Meter RnY Contest ThHe ... rasuIb ol-.. 3td DARCCotona ConI"1t.ld on27.,
May 16 Dogwood Festival aso Party SIIptw" obon. 1910. Congralul.tlo... 10H8ES lor....IyGCH, olo w:lo ljj

May 16-17 Florida aso Party win• • nd 10 G3HJC lor beltijj lOP MG -.

May 16-18 Michigan aso Party
May 16-18 Massachusetts aso Party C. 11 "- oso Count,l.. ",..n.
May 23·24 Europe and Africa Giant RnY Flash

CLASS A:
Jun 6·7 VKfZUOceania Any ox Contest
Jun 6·7 New York Stale aso Party

1. N8ES "., ., ts "a DL5GAS "'" " " "Aug 8·9 European DX Contest-CW 3. WB2UEF ".. '" ta .,
Aug 15-16 SARTG Worldwide RTTY Contest 4. OZlCRl ".. " " "Aug 22·23 Ohio aso Party s. DF6ZVIA "" " " "Sap 12·13 European DX Conlest-Phone

I. WA6WGl '" " " "7. AOO'I ... " " "Sep 12·13 G.QAP·Club CW Activity Weekend I. G3H.lC ." ea ts "Sep 12·14 Washington Stat. aoo Party I. ISC8F '" " " ""026 DAAC CORONA-1~meter AnY Contest 10. SlSAR '" za " "Nov 8 DARC COAONA-1~meter RnY Contest CLASS 8:

Nov8 OK DX Contest 1. H. If....geI on " " aa
Nov 14-15 European DX Contesl-AnY

:l. w_ lJ.idw1g ... '" .. "3. OK1·2lMln '" " .. "Dec 26-31 G·aRP-Club Winter Sports 4. Y2·71111'" '" .. " ..
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AWARDS:

Usual awards to top stations
In each class.

ENTRIES:

Use one log per band . Log s
must be rece ived by June 20th to
qualify, so It is adv isable to use
air mail. Logs should contain
band, date/time in GMT, ceu
sign, exchanges sent and re
ceived, po ints, and multipliers.
Enclose a summary score sheet
along with any comments. Ad
dress entries to: G. Vulpettl
12VTT, PO Box 37, 1·22063 Cantu,
Italy.

ROCKY MOUNTAIN
DIVISION aso PARTY

Starts: 1800 GMT May 9
Ends: 2400 GMT May 10

The contest is sponsored by
the Arapahoe Radio Club of Lit 
tleton CO. Stat ions outside the
Aocky Mountain Division may
work any station. The same sta
t ion may be worked once per
band, although mobile stations
may be worked each time they
change counties. Novices will
indicate as "IN", c lub stations
with "IC", and moblles with
"1M" . RM states are: Colorado,
Wyoming, Utah, and New Mex
ico.

high scorer in each state and OX
country, high Novice in each
state, and to high·score mobile
In each AM Divis ion state. Club
stations In the Divis ion will cern
pete by state for the Silver Dollar
Award.

Submit logs, with large SASE,
by June 15th to: Buster Boa t
man KAIlCLS, 8973 W. Harvard
Drive, Lakewood CO 80227.

DARCCORONA
1a-METER RnY CONTEST

Contest Period: 1100 to
1700 GMT May 10

This is the second of four
tests during the year sponsored
by the DARC eV to promote RnY
activity on the to-meter band .
Each of the four tests is scored
separately. Use the recommend
ed port ions of the to-meter
band.

EXCHANGE:

RST, aso number, and name.

SCORING:

Each station can be con.
tacted only once. Each cern
pleted two-way RTIY aso is
worth 1 point. Multipliers in
c lude the WA E and DXCC lists
and each district in W/K, VENO,
and VK. The final score is the

tota l number o f asos t imes the
tota l multiplier.

A WARDS:

Plaques wi ll be awarded to
the leading stat ions in each
class with a reasonable score
present. Operating c lasses In
clude: Class A lor single- or
mum-co and Class B for SWLs.

ENTRIES:

Logs must con tain name, call ,
and fu ll address of participant.
Also show class, times in GMT,
ex change, and final score.
SWLs apply the ru les eccorcrnc
Iy. Log s must be rece ived within
30 days after each test. send all
entries to: Klaus K. Zielsk l
DF7FB, PO Box 1147, 0-6455
Erlensee, West Germany.

The remaining contest peri
ods are on September 26th and
November 8th.

DOGWOOD
FESTIVAL aso PARTY

1300 to 2200 GMT May 16

The annual Dogwood Fest ival
celebrated in Fa irf ield CT will
also be observed on the ai r by
members o f the Greater Fair·
field Amateur Radio Assocre
tion with a Dogwood Festival
aso Party. Members of the club
will operate on six bands with

the club call WB1CaO. A spec ial
commemorative a SL card will
be available to confi rm each
aso upon rece ipt 01an SASE or
lACs to aSL manager Grace von
Stein KA1JT, 248 Euclld Avenue,
Fairf ield CT 06432.

Dogwood Festiva l stations
will operate on SSB using 3975,
7235, 14330, 21 420, and 28710.
FM operation will be on 146.55
simplex.

The DogWood Festival marks
the b lossoming of 30,000 pink
and white dogwood trees in the
town 01 55,000 persons. The
Festival began in 1936, although
the original trees were imported
from Japan in 1895 and earlier.

FLORIDA aso PARTY

Contest Periods:
1400 to 1900 GMT May 16
0001 to 0500 GMT May 17
1500 to 2300 GMT May 17

This is the 16th annual Flor ida
aso Party sponsored by Florida
Skip. All amateurs worldwide
are elig ib le and invited to part ic
ipate. All amateur bands may be
used. All stations will separate
phone and CW logs; phone and
CW are separate contests. A
station may be worked once on
each band mode. Neither cross
band nor crossmade contacts
will count for contest credit.

SWL SUlIJcwt4

1. "ont all"'~ CIt. $WL 61,172
2. DIodIc JltOIlIw &2.111

3rd VK·ZL·
OCEANIA

arrv CONTEST Bon". $con
15.372.0$6
=>2",

50.000 1U 43.75O
11U 71.ooo
,""-'"
11370-110

26.000 12..31M1 BB5
se.eoc 10.57&302

10.366.11&
1.771.llOll

Point. cso, Mull.
1) 13FUE ,."" ". ..
2) 15MYL ,..", '" ..
3lW4CQI 3.U17 '" "II 15FZt ,...,

'" "51120LW ,." '" "1l17FKO 1.172 ,.. ea
7)3BaRS "" '" "8l03UUP 1.141 '" "" 12WEO , ." '" ..

'OlI2DMI ,..,
'" eo

SWLs

RESULTS

AWARDS
I3f'UE-~pYque lnet~.
I5MYL_P!.IqlM...cl e-t1l1cl18
W4COI_P!.IqlM...cl CMtIflcltl
Kontlllll'" ~ I.,.. P!.IqlM snd e-tltlcatl

15th ALEXANDER VOLTA Rny OX CONTEST

11 "onl a..........,.. OL-8WL
1.411 In 72 51.000 11.t1e7.28a

2..t DIodIc J-," OK1·n157
1.227 171 II 11.000 14.o2&.ll11

:l.I v..,.., CMak ()I(1 ·2OI71
1.610 131 II 1• .000 10-717.240

4J K..-t W..._ DL-5WL 015-1..785
172 105 15 41.000 3.NL1'OO

$J Ek:Ner HIoImuI 0...281.....
U3 11. 40 23.DOO 2.081 oao

793.2'2 l101)
714,1i96 (117)
'11.031 ('19)
531,.13.5 ('12)

111,'" (12)
w,oeo ($4)

:152.432 (54),.,...., ""
2&8.-00 (31)

253,Ml) l60l

1.0JIUC
2. VK5RY
3. JA601J

'" VK3KF
s, VK,HA
6. VKIAHD

7. F'lCT
I.llTXO
•. w5HEZ

10- OF2QK

RESULTS

Mum-o,..,.,W SUlbonl

I. VK2TTY 1.207,310 (135)

a, VK300A S2O.352 111)

:I."HZ 422,1100 cae)
.. OKOMM 180,120 (58j

&. own '1.200 l60l
6. L21KOP ts.3OO l60l
7.0K3VSZ 7'iI.3OI fllOI
6. OFs.LK 37,555 1311

FREQUENCIES:

3560, 7060 , 14060, 21060,
28060, 3900, 14300, 21370 ,
28570,3725,7125,21125,28125.

ENTRIES AND AWARDS:

Awards will be Issued to the

EXCHANGE:

AS(T) and state; Rocky Moun
tain Divi sion stations will also
send their county.

SCORING :

Phone asos count 1 point;
CW osos cou nt 2 points; osos
with club stat ion s count 3
points. AM entries multiply aso
points by number of states, RM
counties, and OX countries (not
to exceed 5 OX multipliers).
Others multiply aso po ints by
the number of RM states and
counties worked per band. AU
stations add following bonus
points after mu ltiplying by the
appropriate mu lt ip lier. Working
5 RM Divis ion Novices-add 50
points. RM mobiles operating
from 3 or more counties-add
100 points. AM club stat ions
with at least 5 operators (mini·
mum 10 asos per oceretcn-,
add 100 points.
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Florida stations may work other
Florida stations, but tor contest
points only . Out-of-state sta
tions may not work each other
lor contest credit. Contacts
made on repeaters do not count
lor credit.

Florida stations will be divid
ed into two c lasses. Class Asia·
lions are those operating corte
tne or mobile on emergency
power and running 200 Watts or
less (eW or PEP phone) inside
Florida but outside of their
home counties. Class B stations
ere all other stations operating
in Flo rida.

Each entrant agrees to be
bound by the provisions of the
coniest announcement, the reg
ulat ions of the applicable ncen
sing authority, and decisions of
the Florida Skip Contest com
mittee, which are f inal.

EXCHANGE:

Florida stations send RS(T)
and county of operation. Others
send RS(T) and US state, Cana
dian province, or country.

FREQUENCIES:

Phone-3945, 7279, 14319,
21379,28579,50.2, 146.52.

CW-3555, 7055, 14055,
21055,26055.

SCORING:

Florida stations count one
point per aso wi th out-of-state
or other Florida stations. Multi
plier Is the sum of states (49
max imum), provinces (12 maxi
mum), and OX countries (27
maximum) actua lly worked;
maximum multiplier Is 88.
Others count 2 points per aso
with each Florida station. Multi
plier is the number of different
Florida counties worked (67
maximum). Final score Is the
product of aso points and the
multiplier. Class A stations only
multiply score by 1.5 to obtain
linal total.

AWARDS:

certificates lor phone and
CW to the top single-operator
score in each state, province,
OX country, and each Florida
county. There are ereo s plaques
to be awarded as toucwe: high
single operator in Flor ida and
out-ct-etete, CW and phone, and
to the Florida club with the high.
est aggregate score.

ENTRIES:

Phone and CW entries are to
be separated! Along with legible
logs in chronological order, a
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summary sheet is required with
each entry. The summary sheet
must contain score, number of
asos, multiplier, station's can
sign, entry class, and number 01
Florida counties, power source
for Class-A entries; county,
state, province, country , or
region of operation, callsigns 01
all operators/loggers it multi-op;
name of club if part of a club ag
gregate score; name and ad
dress TYPED or PRINTED in
BLOCK LETTERS; and a signed
declaration that all rutes and
regulatlons have been observed.
All stations making more than
200 asos snoutd also include a
dupe sheet. Inc lude a ts-cent
stamp for con test results f rom a
future Issue of Florida Skip. At
the discretion of the contest
committee, stations and/or op
erators may be disquali fied lor
improper reporting, excessive
dupes, errors in multiplier lists,
unreadable logs, obvious cheat
Ing, etc. Anyone disquaUlied in
this year's Florida aso Party
will be barred from the contest
next year. An entries must be
received on or belore June 15th;
late OX entries will be accepted
within reason. Mall all entries to:
Florida Skip Contest Commit·
tee, PO Box 501, Miami Springs
FL33166.

MASSACHUSETTS
aso PARTY

Starts: 1600 GMT May 16
Ends: 0200 GMT May 18

Sponsored by the Greater
New Bedford Contesters. A sta
tion may be worked once per
band. Phone and CW are consid
ered separate bands. No cross
band or repeater contacts are
permitted. Mobiles and porta
bles may be contacted each
time a county change takes
place.

EXCHANGE:

RS(T) and state, VE province,
or Massachusetts county.

SCORING:

AU stations count 2 points lor
each completed SSB exchange
and 4 points lor each completed
CW exchange. Massachusetts
stations then take the total aso
points and multiply by the total
number of Massachusett s coun
ti es, states, and provinces
worked to compute the final
score. Others multiply the total
aso points by the total number
of Massachusetts counties
worked. Add a 5O-polnt bonus to

the total score for each sponsor
worked; each can be worked on
Iy once for bonus points. The
sponsors are W1FJ I, N1AS, and
K1KJT. OX stations count lor
aso points only.

FREQUENCIES:

Phone-1820, 3960, 7260,
14290,21390,28590, and 50.110.

CW-1810, 3560, 7060, 7120,
14060, 21060, 21120, 28060, and
28120.

Use of FM simplex is encour
aged. Please use CW in CW
bands only!

A WARDS:

Certi f icates wlll be awarded
to 1st. 2nd, and Srd place wtn
ners in each Massachusett s
county as well as each state.
Two special awards will begiven
out: one to the amateur radio
club with the highest aggregate
score in Massachusetts with a
minimum of three logs, and a
2nd award to the station in
Massachusetts who submits
the all-time highest number 01
asos. The current record is held
by K1GSK with 1483aSOs in the
1979 Massachusetts aso Party.
In addition, a certificate will be
given to stations wOrking all 3
sponsors.

ENTRIES:

Logs must show date, time,
band, mode, censtcn. state and
province worked, and exchange
RSm. Submit a separate sum
mary sheet along with the logs.
Summary sheet should Include
name, call, mailing address,
club atunanon lor aggregate
score, total aso points, multi
pliers claimed, and total score.
Deadline for mailing is June
30th. For awards and results in
clude $0.30 postage (no enve
lope). Address entries to: Larry
Purcell N1AS, 146 Armour
Street, New Bedford MA 02740.

MICHIGAN aso PARTY
Contest Periods:

1800 GMT Saturday, May 16 to
0300 GMT Sunday, May 17

1100 GMT Sunday, May 17 to
0200 GMT Monday, May 18

Th is year's aso party will be
sponsored by the Oak Park ARC.
Phone and CW are combined In
to one contest. Michigan sta
tions can work Michigan coun
ties lor multipliers. A station
may be contacted once on each
band/mode. Portable/mobiles
may be counted as new con
tacts each time they change
counties.

EXCHANGE:

RS(T), aso number, aTH as
state, country, or Michigan
county.

FREQUENCIES:

Phone-1815, 3905 , 7280 ,
14280,21380,28580.

CW-1810, 3540, 3725, 7035,
7125, 14035, 21035, 21125,
28035,28125.

VHF-5O.125, 145.025.

SCORING:

Multipliers are counted only
once. Michigan stations score 1
point per phone aso and multi
ply by t he total number of
states, countries, and Michigan
counties. Each CW contact
counts 2 points; KL7 and KH6
count as states; VE counts as a
country. Maximum multiplier is
85.

Others teke cso points times
the total number of Michigan
counties. 050 points are 1point
per phone aso and 2 points per
CW aso. Maximum mu ltiplier is
83.

All stations score 5 po ints for
each club station contact with
W8MB.

VHF only entries: same as
above except multipliers per
VHF band are added together
lor total multiplier. Score 5
points for each OSCAR aso. No
repeater contacts are allowed.

AWARDS:

Only single-operator stations
qualify. Michigan trophies to
high Michigan sco re, high
Michigan (Upper Pen insu la)
score, high aggregate club
score. Plaque to high VHF only
entry and high mobile. Certif i
cates to high score in each
county with a minimum of 30
0505. Out-or-state high trophy
and certificates for high score in
each state and country.

ENTRIES:

A summary sheet is re 
quested showing the scoring
and other pertinent mtonnatlon,
name and address in BLOCK
LETTERS, and a signed oectere
non that all rules and regula·
tions have been observed. Mich
igan stations include club name
lor combined club score. Party
contacts do not count toward
the Mic higan Achievement
Award unless one tact about
Michigan is communicated .
Members of the Michigan Week
050 Party Committee are not
eligible for Individual awards.
Decisions of the Contest Com-



mittee are final. Results will be
f inal on July at st and will be
mailed to all entries. Mailing
deadline is June 30th to: Mark
Shaw K8ED, 3810 Woodman,
Troy MI 48084.

MICHIGAN
ACHIEVEMENT AWARD

This will be the zaro year that
hams have had their own pro
gram to publicize Michigan and
it s produc ts. Just as for the past
years, the Governor will award
Achievement Certi fi ca tes to
hams who take part in telling the
wor ld of Michigan's unlimited
resources, opportunit ies, and
advantages. Cert ificates are
awarded on the following bas is:

1. A Michigan ham submits
log information and names and
addresses (if possible) of 15 or
more contacts made to out-o t.
state or Ox hams with informa
t ion regarding Mich igan.

2. An out-or-state ham, includ
ing Canada, submits log tnfor
matio n and names and ad
dresses (if possible) of at least 5
Mich igan hams who relate facts
to him about Mich igan.

3. A foreign ham, excluding
any resident of Canada, submits
the call letters and name/ad·
dress plus log information for at
least one Mich iga n ham who
has told him about Michigan.

Onl y asos made d ur in g
Michigan Week, May 16·23, wi ll
be cons idered valid . All appnca
trons for cert ifica tes must be
postmarked by Ju ly 1st and
mai led to: Governor William
Milliken, Lan sing MI 48902.

EUROPE AND AFRICA
GIANT arrv FLASH

Contest Periods:
1400 to 2400 GMT May 23
0800 to 1800 GMT Mey 24

This is the 13th annual con-
test by the IATG Radiocommu·
nications as part of a new pro
motional program for RTTY. The
basi c purpose of this contest is
to increase interest in RTTY, but
even more to increase interest in
intercont inental contac ts. The
contest committee is open to
and wel comes suggest ions
which might improve future con
tests.

Use all bands from 80 to 10
meters. Remember that all con
tacts must be on RTTY! Each
station may be contacted once
per band.

EXCHANGE:

RST, aso number, and your
continent.

SCORING:

aso points are as follows:
aso on 80 or 40 meters = 2
points; aso on 20 meters _ 3
points; aso on 15 meters = 6
points; aso on 10 meters _ 8
points.

No points or multipliers for
contacts with one's own coun
try . Only 2·way Rny contacts
are valid.

Mu ltipliers ere given for coun
tr ies and cont inents. Use the
DXCC Country List plus count
each call area of VENO, WIK,
VK, PY, LU , JA, and UA0/9 as
separate countries. A multiplier
is given for each country worked
on the 20 through 10 meter
bands. No multipliers for con
tacts on 80 or 40 meters with

one's own cont inent. A separate
multiplier may be claimed for
the same country if a different
band is used (maximum of 3
times). Only countries which ap
pear in at least 3 other logs will
be valid multipliers. One's own
country is no t valid as a multipli·
er. For contacts with Europe and
Africa, both the sender and the
receiver will receive 100 points
as a multiplier. Each of the re
ma in ing continents receives 50
points. An additional 100 po ints
will be given for each contact
with Europe and Africa on 15 or
10 meters.

The final score is the total
aso po ints times the tota l num
ber of count ries times the total
number of continents plus the
total points for EU and AF ate 
tions worked. Example: 6ooaSO
po ints times 10 c o un t r ies
worked times 100 cont inent
points equals 600,000 prus 20
stations of EU and AF worked
on 15-10 meters giving a grand
total of 602,000 points.

ATTENTION! Two promotion
a l peri ods are inc luded in the
contest: 1700 to 1800 GMT May
23 and 1000 to 1100 GMT May
24. Stations operating from
North America, South America,
Au stralia, Oceania, and Asia
contacting EU and AF during
these hours will double their
points for these periods.

Beginner handicaps are ot
tered to RTTYers entering logs
in the contest who have not par
t icipated in previous contests.
They will receive an additional
5% of their f inal score, Aoottron
al handicaps are offered as 10%
of the total final score for the
winner of previ ous RTTY Cham
pionsh ips or 8% of the total

final score for the winner of one
or more preceding RTTY con
tests.

SWLs may also ente r and
they should use the same scor
ing rules. A separate result s
table wilt be made for these en
tries.

AWARDS:

Prizes, as usual, are reserved
for the four f irst place winners.
Consolation prizes will also be
awarded.

ENTRIES:

Use separate log sheets for
each band. Logs must contain
date/time in GMT, call sign , RST
and aso number sent/received,
cou ntry and conti nent muttipli
ers, points, and finat score. The
contest disqualification criteria
used by the ARRL in its contest
apply also to th is contest.
Failure to observe any rules will
result in exclusion of the entry
for the final results and any
such log will be considered as a
check log , Logs compiling er
rors exceeding 10% of the fi nal
score will also be excluded from
the final standing. Each log
received becomes the property
of the IATG Hadiocomrnunlca
ttons and will not be returned.
The decision of the organizing
committee in any dispute will be
final and any subsequent con
troversy may not be refe rred to
the Civil Court. Remember, the
contest is val id towards the final
standing of the 5 Continent
World Championship.

In order to qualify, all logs
must be rece ived no later than
June 30th and sent to: Prof.
Franco Fant i, Via A. Dallolio n
19, Bologna 401 39, Italy.

FUN!
t rivia, the AARl provides your
" FU N!" co l um n i s t with a
veritable field day (if you should
pardon the term) of material.
(Fo r instance, how many non
governmental organizat ions do
you know that once had their

own " Department 01Defense?")
All in all, the ARRl should

make for a very entertaining cor
umn. Even more interesting, one
might say, than evaluating the
League's financial status from
their annual report.

ELEMENT l-CROSSWORD PUZZLE
(Illustration 1)

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

When I mentioned to a friend
that I was going to do a column
on the American Radio Relay
League, his reaction wa s,
" Don't do it; they're too easy a
target !"

True, but it 's also too great a
temptation . Few topics supply
as much grist for the old puzzle
mill as our friends in Newington.
When it comes to creating off
beat, unusual, and downright
strange tidbits of ham radi o

Across

1 League's orig inal aTH
5 What incentive licensing

made many hams
7 Propagation form (abbr.)
8 ARAL message service

(abbr.)
9 League "breakthrough "

(abbr.)
11 Pin or spike

12 Over
13 Interference type
15 League often gets this in its

bonnet
16 ARRL const ituents
17 League state (abbr.)
18 BigWig's initials
19 Choose
21 Pacific prefix
23 Oceanian prefix
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Iffustration 1.

ELEMENT 2-MATCHING
MWho Am 11"

Below are sen-cescnpuons of various people associated with the
ARRL Match these statements with the names list ed.

1) In 1914, I co-founded theARRL wit h Hiram Percy Maxim.

2) Although I drew the ca rtoons and illust rat ions that
became an integral part of all league publications,
my death was all but Ignored by OST.

3) Back in 1953, when W1AW caught fire and suffered
severe damage, I was the last operator on duty. The
f ire burned a hole through th e floor directly behind the
main operating console.

4) Alter being a sales representat ive for Motorola, I
joined the ARRl as osrs managing editor in 1956.
Today, I am the day-to-day boss of the League, having
even more direct power than President Oannals.

5) I write th ose " fo lksy" humor articles for OST that you
have to read twice to "flgger out" wh at I'm saying.

6) In 1971, 1led the ARRl delegation to the ITU Space
Conference-a conference that took away 99.99684 %
of our satellite frequencies.

7) I wrote osrs " How's OX?" column for over 30 years.
Since my retirement , Qsrs had a problem f inding
anyone to writ e the col umn fo r more than 30 hours.

8) I was the league's first general counsel and the
author of its " Amateur's Code."

I

24 Old Island prefix
25 Opposite 01 short path
27 Charged partic le
28 Double dash
29 League watchdogs (abbr.)
30 British tube
33 Morse mode (abbr.)
34 league headquarters

(2 words)

Down
1 ARRL publication
2 l eague seeks this
3 league banner
4 Old rig
5 l ong-term Leaguer (2 words)

6 ARRL areas
7 Slow scan (abbr.)

10 Code of Ethics descrip tion
14 Gulnea-gtsaau prefix
20 Night (abbr.)
21 Midnight sun prefix
22 Former league president
26 Late OST cartoonist
28 League forum byproduct

(abbr.)
29 ARRL awa rd (abbr.)
31 AI gain (abbr.)
32 Morse slash
33 Personal radio service

(abbr.)

9) For many years, I was Qsrs VHF column ist. In 1946, I
took part in the f irst 6- to to-meter crossband trans
atlantic oso.

10) In th e June 1964 QST, I w rote an art ic le extolling the
virtues of incenti ve licensi ng. However, by the begin·
ning of th e 1980s, I still hadn' t achieved my Extra
class ticket.

A) Robert W. Denniston weox B) John 'rroster W61Sa C) William
Orr W6$AI D) Rod Newkirk W9BRD E) Richard Baldw in W1RU
F) Michael Samanka KA2AEV G) Edwa rd Tilton W1HDQ H) Paul
Segal I) Murray Powell W1QIS J) Phil Gildersleeve W1CJD K) Clar
ence Tuska 1WD

ELEMENT 3-MULTIPLE CHOICE

1) W1AW pays its operators. Since hams are not a llowed to accept
material compensation for th eir radio efforts, how is this legal?

1) It isn't
2) By the grace of FCC Part 97.112, which allows

compensation to operators of club stat ions
under certain restricted c ircumstances

3) W1AW operators may be pa id on ly when the
station Isn 't actually transmitt ing

4) W1AW operators aren' t paid

2) Accord ing to the ARRl's " Amateur's Code; ' to whom does a ham
" owe his amateur radio to" ?

1) The FCC
2) Radi o pioneers
3) The credit company
4) The ARRl

3) Back in 1977, when Jack Anderson ripped amateur radio apart in
his column, how long d id it take the League to form its reply?

1) 24 hours
2) 1 week
3) President Dannels met with Anderson to d is

cuss the co lu mn 2 weeks after it appeared
4) The A ARL never formally responded

4) Under ord inary circumstances, how much does OST pay wr iters
of top-notch co nst ruction art ic les?

1) Noth ing
2) .SO
3)$200
4) A 2-year ARRL membership

5) What d id the ARRl "slay" in 19777
1) 22O-MHz CB
2) Amateur radio
3) The " Russian Woodpecker"
4) Mobile logging requirements

ELEMENT 4-TRUE,FALSE

True False
1) W1AW is a club station.
2) The 1980 ARRL Hudson Division Con

vention was actua lly held in the Atlantic
Division.

3) The ARRL's goodwill is worth on ly one
dollar.

4) In 1979, out of the 2,238 people who ap
plied for ARRL code proficiency cer.
tlflcates and st ickers, only 90 failed.

5) Under a special agreement with the
FCC. W1AW is allowed to run up to f ive
kilowatts of dc input power.

6) The ARRl is in favor o f giving phone
privileges to Novices.

7) When the FCC raised Novice power
rest rict ions from 75 to 250 Watts in
1976, the league expressed Its disap
proval.
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8) The l eague's headquarters in Newing·
ton CT stands on the si te of a former
mental hospital.

9) Eugene C. Woodruff was the founder of
"Amateurs for Action," an anli·ARRL
organization 01 the 1950s.

10) "The American Radio Relay League"
was almost named, at its inception,
" The American Amateur Radio League."

ELEMENT 5-MISSED QUOTES

Below are misquotes of familiar League slogans, titles, and expree
sions. Your task is to restore them to their correct lorm.

1) " You'll f ind RIT in a League publication: '
2) "01, by, and against the amateur: '
3) " Devoted entirely to itse lf ."
4) "Calling some radio amateurs; this Is W1AW."
5) " The World Above 50 kHz "
6) " Ham's Wild World"
7) "Silent Key Night"
8) " Kinky Hints for the Radio Amateur "
9) " Yl Views and News"
10) "Frequency Est imat ing Test"

THE ANSWERS

MAD
I
V

Illustration 1A.

HAM HELP

Element 2:
Two points lor each correct answer.

Element 3:
Four points for each correct answer.

Element 4:
Two points for each correct answer.

Element 5:
Two points for each quote corrected.

Think you know your league? let's see.
1-20 points-Received a congratulatory form leiter

from W2HD aller passing Novice test
21-40 points-Once threw away a League promo-

tional mailing
41-60 points-Ardent member
61-80 points-You wear your 25-year pin to work
81-100+ po ints-Charter Ufe Member

By the way, about the ARRl "Department of Defense" mentioned
at the start of this column: That was the league's World War I ptan
10 organize an amateur civil defense network in the event of an
enemy Invasion. It's a good thing the Kaiser never tried invading
Connecticut; his forces would have been no match against dozens
of amateurs carrying hand-held spark rigs.

Elemen t 7:
See illustration 1A.

Element 2:
1-K, 2-J, 3-1, 4-E, 5-B, 6-A, 7-0 . 8-H, 9-G, 1G-C

Element 3:
1-2 The socauec "W1AW clause:'
2-4 Who else?
3-4 Instead, they asked members to write their local newspapers.
4-1 You get what you pay lor.
5-1 To paraphrase Mark Twain: The report s 01 220-MHz CB's death

are greatly exaggerated.

Element 4:
1 True U's actually licensed to the "ARRl Headquarters Operators
Club."
2 True For convenience of d ivis ion members, no doub t.
3 True That 's what it says in their Annual Report - l think It's an
overestimate.
4 True Gee, and who says code is hard to lea rn?
5 False W1AW must live wit h the same rules as the rest of us.
serves them right.
6 True They've even liled a petition with the FCC to allow Novices
phone on 220 MHz. See Element 3, question 5.
7 True W2HO got so mad, he even wrote a letter.
8 False No comment.
9 False Not likely, since Woodruff was League president from
1936-1940.
10 True It would have made a better name, but could you imagine
griping about the AARl?

Element 5:
1 "You'll find it In a League publication."
2 " Of, by, and for the amateur."
3 "Devoted entirely to amateur radio."
4 "Calling all radio amateurs; this is W1AW."
5 " The World Above 50 MHz (mc.)"
6 " Ham's Wide World"
7 "Straight Key Nigh t"
8 " Hints and Kinks for the Radio Amateur"
9 "YL News and Views"
10 " Frequency Measuring Test"

SCORING

Element 1:
Twenty points tor the completed puzne. or Vz point lor each ques
tion correctly answered.

The Sinclair/Microace Ama
teur Users ' Group has located a
source for those impossible-to
find connectors for the ZX-80
computer. Amateurs wishing to
trade amateur-related programs
and Informat ion such as this
source may contact me at the
address below.

Marty Irons K2MI
46 Magic Circle Drive

Goshen NY 10924
(914)-294-9462 after 9:00 pm

I have just completed a Sig·
nencs 2650 microcomputer
(2650 motherboard wlth 5-100
expansion to 64K) and would
like to send RnY and CW with
thi s unit. I can't, however, f ind
anything on a demodulalor from
my rig to the mic ro. Can any
body help? Thank you.

Max Sims VK5NHM
19 Stuart Tee.

Port lincoln, S806
Australia
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LOOKING WEST
Bill Pasternak WA61TF
c/o The Was/link Radio Network
Suite 718
7046 Hollywood Blvd.
Hollywood CA 90028

last month, I presented the
lew Collins W1GXT letter in
which he expressed his reaction
to the proposed six-meter band
plan. This month you can read
my reply .

I finally have the time 10 prop
erly answer your leiter. Many
apologies for the delay, but as
my earlier quick note explained,
the " bug had me down lor a bit."
Enough on t hat . On to six
meters and your letter. I will t ry
at this t ime to respond on a
point·by-polnt basis, addressing
the points on which we seem to
disagree.

First, I am tar from a "casual"
six-meter user. Rather, I have
been on that band almost co n
stantly since 1959 when I wa s
f irst licensed in New York as
WA2HVK. I believe this was
deta iled in depth in the colu mn.
By " user," I think you mean one
who engages in day-to-day two
way operation. To me, the term
" user" mean s anyone who
spends any t ime concerned with
the band. Going with my deflnl
tion, and , again referring to what
I have printed on the subject in
regard to my own six-meter op
eration, I can say with assur
ance that my interest is far from
casual.

I see that the one major poi nt
we do agree on is that six meters
is by and large a " dead band,"
mainly due to the TVI problem.
Two meters was a good out , and
most amateurs took It. I am,
however, well aware of the die
hards and their OX record this
past year. In fact, I make it a
point to try to call Ray Clark
K5ZMS at SMIRK at least once a
month for news updates. The
5().to-72·MHz " across the pond"
activity was something el se
again. I can remember back In
the early 19605 when many of us
were trying for such OSOs, most
of the time with no success. 1f
only " C.C. & R's" didn't exist out
here! Three element s in one's
attic leaves a lot to be desired,
especially when your at tic is sur
rounded by rather high hills.
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I think our greatest disagree
ment seems to lie In the area of
technical parameters. In your
analysis , you view only the
operation of today's "minority"
who inhabit the band on FM, us
ing some excellent equ ipment.
Something akin to the two
meter band about 15 years ago.
The era of the BOD. RCA lD-I50,
and alike. In that day, the FMer
on two meters was a " m inorit y."
He was the technically compe
tent amateur who had the ability
to take a piece of hlgh-quality
land-mobile FM equipment and
co nvert It to amateur use. But it
was not until the amateur manu
fa cturers came along with off
the-shelf, ready-to-u se equ ip
ment that FM activity really
began to grow on two meters.
Rad ios like the Drake TR-22 and
Regency HR·2 are what " made"
two meters. Not the converted
Motracs and Mastra. For the
average amateur, the tatter were
ju st too limited in scope of
operation to gain w idespread
acceptance.

Keep In mind that not every
amateur is a technolog ical
wizard. A goodly number of to
day's hams have no Interest
whatsoever in bu ilding or con
verting. Maybe it's a sad com
mentary, but it's true, nonethe
less. Hams today want ott-the
shell, ready-to-u se rad ios. They
want the type of features that no
converted land-mobile rad io can
ever give. They are w il ling to
sacrifice the extreme quality
l ound In land-mobile equipment
in tavor of something small
enough 10 carry in a briefcase,
yet giving them total access to
an entire band. look at the
equipment marketed for two
meters. What sells best? The
answer Is sel f evident.

If six meters 15 to grow, it
must be made easy for the
average amateur to gain access
to the band. This means mass
appeal amateur radio equ ip
ment, avai lable c t t-t he-eheu .
Again, it 's in the same situation
as two meters was back a few
years ago. , remember well the
way that those of us using our
Big·M rad ios felt toward the
newcomer with his rice-box
special. Even today, there are
amateurs in my area who will

not talk with another station on
two-meter FM unless he knows
for sure that he is in esc with
another amateur using a con
verted land-mobile radio.

But for a band to grow, It
takes people. For people to
come onto an amateur band
takes being able to walk into a
local radio store, plunk down his
hard-earned bucks, and buy the
rig o f his dreams. And, for the rig
of his dreams to be made avail
able In the first place means
that we amateurs must give
def inite assurance to those who
build the equipment we use that
we will purchase their wares.
The only conceivable way for
this to happen in relation to the
six-meter band, especially In
regard to FM, Is for this nation to
adopt one specific bandplan
and then st ick to It.

It matters not who writes the
bandplan. It does metter that it
be one that lends itsel f to the
ease 0 1 manufacture o f equ ip
ment d irectly oriented toward
the general amateur populace .
This, so that a lawyer, doctor,or
anyone, technically oriented or
not, can turn It on and get on the
air. Yes, it means going against
one o f the traditions of amateur
radio. The tradition of believing
that when one's amateur license
arrives in the mall, he or she Is
automatically elevated to the
exalted position 0 1 electron ic
w izard, par excellence. Reality
says that those days are gone
and probably will never return.
How often does one lind a U.S.
Dxer operating with home-built
equipment these days? Very,
very seldom.

I take a s imple view. The
bands belong to the majority,
not any specif iC finite minority. I
foresee any mass inhabitation
of six meters taking place when
and only when the equipment
manufacturers begin to offer the
type of equipment that the
average amateur wants. Equip
ment that operates " out 01 the
box." This is tcoey'e world of
amateur radio, for better or
worse.

For six meters, or any band, to
be safe from outside attack
means popu lat ion and use. Not
Just casual use by a select lew,
which I think you and I qualify
under, but, rather, It means use
by the masses, the availability
of the band, on a day-to-dey
basis akin to today's use of two
meters . It means further deregu
lation and internal voluntary
standards from the amateur

community. It means that we
start today and select a band
plan. A plan that Is best for Joe
Ham and Joe Ham Equipment
Manufacturer. It w ill also mean
the same sort of confrontat ion
developing between those with
commerc ial reno-rncene radios
and others who will be the new
comers. The tetter Is but human
nature. If you have something all
to yourself and you know how
good it is, you might not be in
cli ned to wa nt to share It w ith
others. This was the way it was
In regard to the early days of FM
on two meters and the way it is
in regard to FM on six these
days.

It Is not for me to argue the
merits 01 any specific bandplan.
My only call Is that we stop the
procrastination and move lor
ward now, lest we wa it and lind
that " 10-4, Good Buddy" has
made his move, and it's too late
for us to make ours. When I pub
lished the band plan, I invited
readers to pick It apart and put it
back together. Thus far, yours
has been the only In-depth leiter
received, and I am sincerely
grateful that you took the time
and trouble to do 50. Maybe It
w il l encourage others to de l ike
w ise.

As to the modelers' channels,
I had ex pected a flurry of ma il on
that and was surprised that little
was received at f irst. A few
weeks later, I learned the possi
ble reason. As you are aware by
now, the Academy of Model
Aeronautics had requested a
hearing before the Commission
in the hope of gaining permis
sion for non-amateurs to use six
meters for model cont rol, under
the supervision o f an amateur. I
suspect that many modelers telt
that this would go through as re
quested, so they d idn't bother to
write.

I began to receive very neqa
tlve commentary from the mod
elers the week of November 12,
1980. As you are probably well
aware, on November 6, 1980, the
Commission not only tu rned the
request down, but we nt so far as
to question the rationale 0 1 per
mitting anyone, amateurs ln.
eluded, the use 01 six meters for
rad io remote contro l o f models.
While I have yet to get a copy o f
the proposed plain-language
amateur reg u l ati o n s (P .R .
Docket 80-279), I have heard
rumors that the latter Is the
case. I have ordered a copy and

Continued on page 154



editorial by Wayne Green

WIN A FREE BOOK!

We are reviving the " Circuil s2" feature in 73. Just send In
your fa vorite circui t , along with a brief description o f its
operation or intended use. (Make sure tnet It works !) If we
print It, YOU'll get your choice of a book from our Radio Book
shop. Be sure to include your book choice with your ci rcuit.

W2NSD/i
NEVER SAY DIE
from page 8

isn 't all thai difficult if you go
about it th e right way. I th ink I
cou ld se t up a sy st em which
would bring in tens of thou
sa nds o f technic ia ns lor the
mili tary ... and it wou ldn't cost
all thai much either.

Also, the military seems to
have had some problems with
winning wars in recent years.
The Vietnam confl ict comes to
mind in this respect. If I could
have gotten my ideas on the
subject where they would have
done so me good, we might have
saved 99% of the money we
threw tntc that s illy war . ..
saved lens of thousands 01
lives ... and beat the hell out of
communism. Before you decide
without a trial that I'm a nut, I
might explain that 1have writlen
about my scheme in 73 and gal·
ten compliments on it. The plan,
which I'll cover aga in if anyone
is interested, is an oriental ap
proach to outsm ar ting t he
enemy instead of trying to out
f ight him. New concept.

Much of my li fe is spent in
solving problems, so I tend to
th ink in th ose terms. Often I f ind
it helpful to take ideas from
many d ifferent fields and put
them together to form a new
concept . My grandfather made
his fortune as an inventor and I
think a lot the wa y he did. Fan
tastic man. Mult ipled iSCiplina r.
ian ism, they call i t .

One o f the reasons that I read
as widely as I do is so that I w ill
have ideas from many f ields. I
wh ip through some 200 maga
zines a month, covering not only
the ham, electronics, compute r,
ca, ra d io , autosound , hl- ti,
radar, satelli te, m icrowave, and
other associated f ields, but al so

things li ke skin diving, obot oe
raphy, UFOs, psychology, poli
tics, news, sk iing, cars, pre
m iums, business, stock market,
t ravel , and so on.

The idea for outsmart ing the
North Vietnamese came from a
m ixture o f ideas which I found in
New Caledonia, Yugoslavia, and
Singapore. Once I had the idea, I
explored it with f riends when I
was visit ing o ther count ries
such as Burma, Ind ia, Thailand,
and so on. They all thOught it
would have to work.

That's one of the beauties o f
amateur radio .. . anywnere you
go in the world you have friends
.. . people yo u ca n sit down with
to ta lk about ideas like tnat .

Late ly, in the interests of sav
ing time, I've been giving some
of my talks at shows via video
tape. I did olter to send a tape 10
the War College wi th my ideas.
we'u see how that goes over.

HOW WOULD YOU LIKE
TO BE OX?

Early on in my ham publishing
career, I managed to get a taste
of working from the OX end of
things. I'd gotten particularly
bitten by th e OX bug back in
1946, immediat ely after the war.
My f irst move after gett ing out
o f the Navy wa s to spend one
sum mer on vacation in my home
town in New Hampshire, com
plete w ith a kilowatt ham sta
tion and an enormous vee beam.
What a summer tha t was!

Then, on ret urning to college
in the fall , I moved my ham ate
non there and set it up in the
basement o f the frater n ity
house. There wa s room in the
yard for a pair of Twin-Three
beams, so I began to set the
world on fi re, knocking off new
countries as fa st as they sur-

fa ced. I will never forget some of
those exciting contacts.

One morn ing I wa s up early
and heard a very weak station
calling ca. He wa s in the OX
band, so I called him blind. It
wa s a W7·somethlng, portable
somethi ng. , only called once
because I fe ll so foolish catli ng
a stat ion when I hadn't heard
Ihe callsign . He came right
back , with his s ignal gradually
improving. It was W7l MW/C7 in
Tientsin, China . He was running
ten Watts and a very long wire
... and I wa s the only station he
was hearing. I got the aSL card
for the contact. too t

After I became the editor of
CO, I managed to get on a px
pedition to Navassa Isl and In
1958. That was an exc iting trip
for me, though it was a sort of
la st m inute change from our
o rig inal plan to go 10 Clipperton,
I'd managed 10 get a license for
Clipperton, but transportation
fell through. I then got a license
for Navassa . . . KC4AF . . . so we
went there. Years later, when I
wa s in Tah iti for a few days, I
checked and found that my
FQ8AS t icket was still good, so I
operated f rom Tahit i wit h it in
1966.

Down through Ihe years, I've
been on several Dxpedrt jons . ..
even going again to Navassa in
1972. I' ve also vis ited almost
one hundred co untries now and
operated from over half of them
. . . usually using the gear of a
local ham. I've been on the hot
end of the pileups hundreds of
t imes . . . and it is a thrill.

Some of the more interest ing
places I've operated from we re
Afg hanistan as YA1NSO, Tehe
ran from the American Ernbas
sy, Beirut, Damascus , Nairobi,
Katmandu, Delhi, Amman,Suva,
New Caledon ia, Western sa
moa, American Samoa, Wake Is
land, Korea, including the DMZ
at Panmunjom, Australia, New
Zealand, and many, many more,
Each is a story ... and I have the
slides to show for most of them.
I'm working toward being able to
put some of these st ories on vid
eo cassette, so that they may be
ava ilable for club show ings
soon. I'l l leI you know.

Even with the respons ibil ity of
ru nning four month ly maqa
zines plus Instant Software, I
still manage to get away occa
sionally for a vis it to some rete
tlvely rare spot. During the last
year I managed to visit Japan,

Korea, Taiwan, Hong Kong , Ma
cao, Ch ina, Guatema la, Hawaii,
Germany, France , Belg ium,
Netherlands, Luxembourg, Ber
lin (East and West), Eng land, Ire
land, and Northern Ire land. I met
with hams in most o f those
countries and gave ta lks in
wresbecen. Paris, HawaII, Tai
wan, and Tokyo.

You may be sure that 73 will
always reflect my personal inter
est in both wor king OX and DX
peditioning . .. as we ll as my
o ther ham interests such as
RTTY, SSTV, OSCAR, micro
waves, VHF, repeaters ... et c.

WORK WAYNE WRAGGED

Alter operating for a few days
in the Turks and Ca icos Islands
in March part ly during the OX
contest 1found that this was
a great way 10 sort o f keep in
touch with Ihe readers of 73. I
can do this to some degree from
Peterboro ugh, but It really takes
a location in the Caribbean to
reach all of the US . . . and, be
sides, it is more fun that way.

My present plans call for me
to be able to get away for a few
days in May ••. so I'm hoping 10
gel down to SI. Luc ia (J6L) and
gel on the a ir for a couple of
days ... probably May 16-17th.
Look for me around 21.380 dur
ing the day, 28.70 i1 10m is open,
14.210 and 14.285 in Ihe eve
nings, and 3.820 during the tate
evenings. I'll try to be around
th ose frequencies so you can
find me.

While I obviously am not able
to talk business over Ihe air, I
wil l welcome any quest ions . ..
on just about any subject. I'll
also cook up a special aSL for
the expedition. I'm going to t ry
to arrange further such t rips, so
we might eventually come up
with a certi ficate if you can work
me In Nptaces.

That brings up an idea. I
wonder how many of you have
a SL cards from me from more
than len location s? We might
co me up with some sort of rec
ognit ion for those who have
managed to contact me in a
number of d ifferent spots. In the
past I've been on the air from
something near 50 countries.

Keep in mind that I am also an
avid scuba d iver, so I' ll be out in
the mornings checking out the
reefs w ith an underwater cam
era. I had a couple fine dives at
Provrdencrates Is land in the
Turk s and Ca icos. I'l l write
about that more when the pte
tures come back.
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C..'NOClIle World W6SULD

Radio Club, wi ll run a commern
orat ion of The Day the Sun Drs
appeared, which occurred on
May 18, 1980, when Mou nt St.
Helens erupted . Yakima, Wash
ington, wh ich is 80 miles N.E. of
the volcano, saw the sun d isap
pear by 10:30 am and d id not see
the light o f day until 7:00 am the
next morning. May 18th was
" black as midnight " by 12:00
noon.

W7AO wa s celebrating its
50th year of ex istence with its
hamfest that morning. At 8:38
am, word was received that the
mountain had a major eruption.
Near 9:30, they watched a " thun
derstorm front approach out of
a clear blue sky," Then the rain
of dust started. Over 600,000
tons of volcanic dust fell within
the city of Yakima alone. Every
thing was covered with up to
one inch of dust and ash. Local
and vis it ing amateurs provided
emergency com m uni cations
and handled Information traffic
fo r the next three days.

Commemorat e w ith them
from 1700 to 0200 UTC on May
17·18. Li sten for W7AO on
28.660,21 .370, 14.280, 7285, and
3.940 o n SSB, and 28.120,
21 .130,14.040,7.140, and 3.740
for CWo A special-event OSL
card w ill be available: sene an
SASE to W7AO, Yakima Ama
teur Radio Club, PO Box 9211,
Yakima WA 98909. For lurther
information, contact Kenneth

Sahn KA70WH, PO Box 921 1,
Yakima WA 98909.

MACKINAC ISLAND

The aroeeomrano Amateur
Radio Association will sponsor
a bicentennial expedition to
M ack inac Island (M ac k inac

THE OLD SOUTH

ror lwo way coeimumcanon w th each or

ttie stales ot the Otd SOuth Atabama

Arkansas FIOflda, Georgia lou slana

M,SSISSIPP', North Carolina, South

Carolina Tennessee, Texas and Virgin,,,

ThIS certificate awarded /0:

DISAPPEARING SUN

W7AO, the Yakima Amateur

FIDDLERS' PICNIC

The Alamance Amat eur Radio
Club, K4EG, will operate a spe
c ia l events station at the
Alamance County Histo rica l
Museum during the Fiddlers'
Picn ic fund-raising event for the
museum. The Historica l Museum
building is the birthplace of Ed
win M. Holt, a pioneer in text ile
manufacturing in the South.

Operation will be on May
16-17, 1981, from 1600 to 2300
UTC. Frequencies of operat ion
will be 7.260 and 21.360 MHz,
General phone. An attractive
certi ficate w ill be issued on
receipt of OSL and legal·size
SAS E. For informat ion and OSL
submission, contact Alamance
ARC, c/o Gary Hills KA4KJI ,
2416·C Huntington Rd., Burli ng.
ton NC 27215.

WINDMILL ISLAND

Amateur radio station K8DAA
will be operating lrom Windmill
Island in Holland, Michigan, on
Saturday, May 16, during the an
nual Tulip Time Festiva l. certm
cates will be sent to amateurs
co nt acti ng K80AA b etween
1400 and 2300 UTC. Approx i
mate frequencies will be 7.125,
7.275, 21 .125, and 21.425 MHz.
Please send OSL and 75( to
Jack Van Voorst W 08RNO,8737
Summi t Court, Zeeland MI
49464.

commemorative OSL cards are
available-OSL club direct. For
inlo, write Read ing Radi o Club,
Inc ., PO Box 124, Read ing PA
19603.

Have your list of contacts ver
ified by two amateurs and en
close this list w ith an awa rd fee
of $1 .00 or six IRCs to: Certili ·
cete World Awards, Rte. 2, Box
72, Fulton MS 38843.

VIRGINVILLE

1981 marks the 50th anniver
sary of the found ing of the gead
ing Radio Club. This year, many
events will be held commemo
rating their Golden Jubilee.

The first event is a Special
Events operat ion with the c lub
traveling to Ber1<s County'S fore
most spot , Virg inville. Station
W3BN will operate on 3.950,
7.250, 14.300, 21 .400, 29.500, and
146.31/.91 MHz phone and 7.125
and 14.045 MHz (alternating be
tween phone) CW from 1300 to
2200 UTC on May 3. Special

amateurs of the world who make
one contact with each of the
states 01 Alabama, Ar1<ansas,
Florida, Georgia, Loui s iana ,
Mississippi. North Carolina,
South Carolina, Tennessee, r ex
as, and Virg inia.

Bill Gosney WB7BFK
MicrcHJ(}. Inc.
2665 North Busby Road
Oak Harbor WA 98277

THE OLD SOUTH AWARD

Depict ing a scroll listing the
eleven stales of the Old South,
this award is made available to

COLONIAL AMERICAN AWARD

To QuaUfy for a very beautiful
red, white, and blue award, ap
plicants must work all the orig
inal thirteen colony states. In
ca se you need help 10 identi fy
which states they are: Connect
icut, Delaware, Georgia, Mary
lan d, Massach usett s, New
Hampshire, New Jersey. New
York, North Carolina, pennayr
vente. Rhode Is land, South
Carolina, and Virginia.

Have your list of contacts ver
if ied by at least two amateurs or
a local radio c lub secretary. En
close your application and $1 .00
award lee to: Cert ificate World
Awards, Rte . 2, Box 72, Fu lton
M$ 38843.
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Continued

and 21.400 USB, and 28.175 and
21.1 75 sicw-eoeeo CWo

A special certi fica te and aSL
ca rd will be sent to those who
confirm with an SASE. aSL to
John oaudet KB6IT, 2001 Scenic
Circ le, Hollister CA 95023.

CWB
DAZ cr

.........

LIECHTENSTEIN o XPEDITION

Th e W iesbaden Am a t eur
Radio Club will sponsor it s sixth
annual Dxpedrtlon 10 liechten
stein during May 23-31, 1981.
The cens tcn will be oA1WAJ
H BII. The aSL Manager is
DJIlLC. His address, which is
good in the OX Cal/book, is Dr.
Hugo Jakobljevich, Am wefn
be rg 10, 6200 Wlesbaden
Auringen, West Germany. State
side aSLs. a long with an en
closed SASE, may be sent to Mr.
Stephen Hutch ins, Box 4573.
APO New York 09109.

-
~'
"

L •

.-".-

side Austria req uire one contact
w ith e ight o f the nine call areas.
Stations outside Europe need
only to contact one stat ion in
four of the nine call areas. Re
member, each of these contacts
mu st be two-way communlca
tions on the tee-meter band. A
real toughie for us west coast
boys !

To apply, have your l ist o f con
tacts verified by a local radio
c lu b secretary. Enclose this list
wit h 10 IRCs and forward to:
O E1FMC, Awa rds Man ager,
Postfach 999, A·l 014 Vienna,
Austria.

- oJ',.., '
- TI4 UOllK TQWU."

TIlt OWl: IlUIAI/olt; TC'O'IIl ee r io[
I"IOAUD CMtu_T ""\Ol~n.O('
~_y. C."'1,2.$O .· SO WOO!ll> 1IlUUS~

01" ~ :iTOlbU 'liS' 000 "~ K .... .

SAN BENITO COUNTY

The Gabilan ARC will pu t San
Benito County, Californi a, on
th e air on Sunday, May 31.
Times o f operation will be from
0800 to 1600 PDT, and will be ex
tended if activit y is good. Ope r
at ing frequencies w ill be 28.775

the event is planned. Look for
the " Olym pics" on 40, 20, and
15. The stalion call w ill be KU4K
(closest Russian-looking call).
aSL 10 EN in Ables KU4K, PO
Box 88, Mosco w TN 38057. For
further info, contact Jo Ann
Wilder at (901r52J..5310.

OE SERIES AUSTRIAN AWARD

WADE. To qualify for the
Worked All Au stria Award. ste
trone in DE, DL, OK. HA, YU, I,
HB, and HBII must contact all
nine call areas 01 OE·land with
three stations in each ca ll area
USing at least two bands, one of
which must be on either the 4().

or 8().meter band. Call areas
OE4 and OE9 count as one call
area. Stations in other Euro pean
count ries requ ire the same
amount of contacts on at least
tw o bands wi thout the 40- and
so-meter restriction. Stations
outside Europe need one con
tact w ith any eight of the nine
call areas.

Awards are available lor all
CWo all phone, 2 x SSB, 1.8
MHz, VHF, and mixed modes. To
be valid, all contacts must be
made on or after April " 1954.

To apply, prepare a list of con
tacts and have it verified by a lo
c al r adIo clu b sec re t a ry .
Enc lose your application with
an award fee o f 10 IRCs to:
OEl FM C, Awards Manager ,
Postfach 999, A·1014 Vienna,
Austria.

WAOEI160. This one sepe
rates the men from the boys.
Stat ions In Au stria requ ire two
contacts in eight o f the nine ca ll
areas. Stations in Europe out-

Coun ty) duri ng the M ichigan
a s o Party, May 1& 17. opere
tron on 80-10 ON and SS B, wit h
z-metee SSB is planned; look for
W8MAI. Enc lose an SASE for
special certi ficate and mail to
PO Box 175, St . Joseph MI
49085. For add itiona l rntcrma
tion, contact Da le H. Cole
K A9 F K U , 5248 0 Wi ndi ng
Wate rs, Elkhart IN 46514.

MOSCOW OLYMPICS?

The Mid·South VHF Assocta
tion wUl operate a special-event
station on May 22·25, 1981, at
the " Mosco w Olympics" in Mos·
cow, Tennessee. This event is a
spoof of the Moscow, USSR,
Games and will include cow
chip throwing, skillet tossing,
and tobacco chewing contests,
among others. Proceeds from
the " Moscow Olympics" w ill go
to the establishment 01 an edu
cational fund for the chi ld ren o f
those men killed in t he at
tempted hostage rescue in Iran.
A special aSL commemorating

STORK TOWER AWARD

A new award from the c ane
dians In West Germany Is called
th e Stork Tower Award. Spon
sored by the Lahr Amateur aa
dio Club, all contacts must be
made on or after July " 1980.

Contact 5 club members and
the club station, oA2CF, using
all bands or modes. Mall a list
with lull name, call, and US$l o r
5 IRCs to LARC, PO Box 2771,
CFPO 5000, via Belleville, e nter
lc, Canada KOK 3RO. Remember
-only members of th e Lanr
Amateur Rad io Club co unt for
this award.

NINE DRAGON S AWARD CORRECTION
Phil Weaver of the Hong Kong Amateur Radio Transmitting Society writes 10 tell us

that the lee for the Nine Dragons Awa rd is US$3 or 251RCs not the US$2 as listed in the
February Awards column . Sorry lor the inconvenience, Phil.

MSB-l AUDIO FILTER

MICRO-BO'" INC,
5-2665 No. Busby Rood
Ook Harbor, WA 98277

ANNOUNCING
the New 1981

LICENSE THEORY REVIEWS

FOR THE

TRS·SO 16K Computer

. 12 Programs Per License Class

• Each Comprehensive Package

Totals 98.000 Byt es.

• General , Advanced or Ext ra.

$19.95 or $39 .95
each for all 3 ... 313
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USS CROAKER

Durin g the entire operation. 2-mete r FM wilt be conducted on
both local as well as simplex frequenc ies. For information,
contact Charles Burke WA2SLK, Box 164A, RD #1 , Georgia
Tavern Road, Farmingdale NJ 07727.

A DEEP SUBJECT

The month of May provides us with the opportunity to
work three submarines in three different locations. The USS
Croaker, USS Ling, and USS Cod will be activated for at least
one weekend each. Can you fathom this? Read on.

The Amateur Radio and Elec tronics Association of New
Jersey (AREA·NJ) radio club will conduct a mini-DXpedition to
Groton, Connecticut, on May 2 and 3. The club will operate
from the radio room of the submarine USS Croaker which will
be moored in the Thames River . This event will commemorate
the anniversary 01 the sub's commission into service during
WWtl. A special ost.cere will be issued to all amateurs estab
lishing contact with the submarine. The following IS a
schedule 01 the activities:

WORKED ALL
BERMUDA AWARD

Sponsored by the Radio
Society of Bermuda, this award
is made available to licensed
amateurs throughout the world.

To qualify, applicants must
work one station in each of the
nine par ishes of Bermuda. Only
one mobile or portable station
may be claimed for credit. The
rest must be f ixed stations. The
city of Hamilton is in Pembroke
Parish and not in Hamilton Par
ish as you would be led to be
lieve.

CE 25·P AWARD

Also sponsored by the Radio
Club of Chile, this award re
quires South American appli·
cants to make contact with 25of
the 31 divisions of Chile. Ap-

the air. Air t ime not known yet ,
but all bands, SSB and CW, are
contemplated. 146.52 FM sftn
plex will also be monitored.
Calls are W0YBV, CW; WMNZ,
SSB.

A Novice band might be used.
CW operation will occur 25 kHz
up from bo ttom, spli t frequency.
Most SSB operat ion should be
in the General class portion of
the band.

aSL requests must be accom
panied by an SASE or proper
postage (or IRC equ ivalent). A
special aSL will be sent in
answer to such requests. Cards
should be sent to the Callbook
address of either station.

For more information, write
Charles J. Ellis W0YBV, 2304
Storm Street, Ames IA 50010.

WORKED ALL CHILE AWARD

Sponsored by the Radio Club
of Chile, applicants who wish to
meet the requirements of this
award will have to confi rm con
tact wi th eight of the ten call
districts In Chile.

To be valid, atl contacts must
be made after November, 1945.
White there are no band or mode
restrictions, special endorse
ments will recognize band or
mode accomplishments u re
quest is made at the time of ap
plication.

To apply, prepare a list of con
tact s and submit this list with
your aSL cards to the awards
manager. Enc lose with your ap
plication and cards an award
fee of 6 IRCs to cover return
postage of your cards. Forward
to: Radio Club of Chile, casma
13630, Santiago, Chile, South
America.

NEBRASKALAND DAYS

A week-long statewide cele
bration, Nebraskatand Days, an
event held the th ird week of
June every year in North Platte,
Nebraska, the home of Buffalo
Bill Cody, features the Buffalo
Bill Rodeo. This rodeo is named
after North Platte's famous resi·
dent, who started rodeo as we
know it today in North Platte.

In honor of Buffa lo Bill and to
celebrate Nebraska land Days,
the North Platte Amateu r Radio
Club will operate a special eta
tton, W0CXH, from 1800 to
OOOOZ on June 13-14. Frequen
cies used will be 21 .400,14.290,
and 7.250 MHz SSB, and 21 .150
CW plus or minus aRM,

A handsome certificate will
be available for contact with the
station. Send a legal-size SASE
to North Platte Amateur Radio
Club, PO Box 994, North Platte
NE 69101.

OLD MAN RIVER AWARD

A very unique award can be
yours by meeting the require
ments of the Old Man River
achievement award. The cer
ti ficate pi ct ures the mighty
Miss issippi River and the ten
states bordering this river. To
quali fy, appli cants mu st make
two-w ay contact with all ten
states: Arkan sas, Ill inois, Iowa,
Kent ucky, Lou is iana, Minne·
sota, Mississippi, Missouri, Ten
nessee, and Wisconsin.

Prepare a list of contacts and
have it verified by at least two
amateu rs. Enclose an award lee
of $1.00 or six lACs to: Cer
t if icate Wor ld Awards, a te. 2,
Box 72, Fulton MS 38843.

PODUN K CENTER

On the weekend of May 9,
Podunk Center, Iowa (yes, there
is such a orecen. will be back on

SCHOLARSHIP INFO

The At lanta Radio Club an
nounces the th ird annual com
pet it ion for two $500 cash schot
arshlpa. Each scholarship will
go to a licensed amateur enter
ing college in the fall of 1981.
Deadline for completed eccnca
nons is May 31 , 1981 ; request an
application from ARC scncrer
ship, 259 weatberstone Park
way, Marietta GA 30067.

mation, contact Hugo about CW
operations, Steve about 160-me
ter operations, or Claude R.
Matchette DA 1PN/W B3CEA,
HHC V Corps (G·2), APO New
York 09079.

Frequency
21 .355-21.375
21.035-21.045
21.1 10·21. 120
21.355-21.375
14.035-14.045
3.900·3.920
3.73-3.75
7.035-7.045
7.235-7.255
14.300-14.320
7.130-7.140
21.355-21.375
21.035-21.045

The object of this year's
DXpedition, besides having fun,
is to provide am ateurs around
the world the opportuni ty to
work " HB0". For further lntor-

and 21 .120 MHz, ~ 5 kHz, be
tween 1900 and 2100 hours EST.

Band
15m phone
15mCW
15mCW
15m phone
20mCW
BOm phone
BOmCW
40mCW
40m phone
20m phone
40mCW
15m phone
15mCW

Time (UTe)
1400-1600
1600·1800
1800-2000
2000-2200
2200-2400
<XXX><l200
()2OO.()400

040000OO
()6()().()8()()

0800- rooo
1000-1200
1200-1400
14()().16OO

USSCOD

Once more, the members of the Parma Radio Club will be
operating from the WWII submarine USS Cod, using the club
call, K8UZW. The USS Cod is on permanent display in
Cleveland, Ohio. Operations will start on May 30 and run
through September 6 every weekend with the exception of
Field Day weekend.

An attractive certi ficate will be awarded for 2-way contacts
from the ship upon receipt of a aSL card and 30¢ fo r postage.
All bands will be operated, 10 to 80; band condi tions will ere
tate band of major activi ty. Send aSLs to WDBRZG. For info,
contact Don Winner WDBRZG, 8927 Torrance Ave, Brooklyn
OH 44144.

USS LING

On May 16, Armed Forces Day, the Meadowlands Amateur
Radio Association will be on board the USS Ling (SS 297)
docked on the Hackensack River in Hackensack, New Jersey,
and will be operating under club station call N2BMN. Possible
frequencies are: 14,280-285, 21,360-365, and 7,230·235 kHz,
and 146.520 and 146.550 MHz from 1500 to 2000 UTC. For fur
ther information, contact Ralph Francavilla N2BMN (MARA),
154 Redneck Ave, Little Ferry NJ 07643.

This year's operating modes
will be: CW, phone (SSB), and
RTTY on all bands; OSCAR
Mode A; CW and SSB on 160
meters; and e-meternc-meter
crossb and operations. For
American Novices, CW opera
tlons will be attempted at 3.725
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Is land OX Listing. The lOX Award program depicrs OXCC countries wh ich are bona .fide
" islands" as recognized by the National GeographiC Society. First criterion, ho wever: They
must be a OXCC country as stared on the ARRL OX Countries List. Any qualifying OXCC coun
tries either omitted from th is fis t by error or those whIch have been recognized for OXCC after
the release of this l isting will be added to the lOX List when it is printed next.

possession at the t ime eccnce
tion is made.

Forward you r verified list, an
award lee of $3.00, and a busi
ness-size SASE to: Whidbey Is
land OX Club, 2665 North Busby
Road, Oak Harbo r W A 98277.

NORTH DAKOTAJ
SOUTH DAKOTA

Two activities are made avail
able courtesy of the Central
Iowa OX Association.

On the weekend of 30 May,
two special-event stations will
be on the air from one or the
other or both of these states.
Which one (or both) will not be
known until the day of opera
trcn. ac-to-meter operation is

plicants outside South America
need only to contact 20 out of
the maximum 31 divisions.

Do not send aSL cards! Have
you r list 01 contacts verified by
at least two fellow amateu rs.
Enc lose your list wi th 3 IRCs to:
Radio Club of Chile, CaslUa
13630, santiago, Chile, South
America.

The Divisions for the CE 2S.P
Award are: CE1-Tarapaca, An
tofagasta, Atacama; CE2-Co
quimbo, Aconoagua, vetpar
arso: CE3-Sant lago; CE4
Ta loa, O'Higgins, ccrcnacue.
curtco. Linares, Maule, Nuble;
CE5-Concepcion, Arauco, Bio
Bio, Malleco; CE6-cautln, Val 
vid ia, osbomo: CE7-Lianqui
nue.cnnce. Aysen; CE8-Magel
Lanes, Tierra Del Fuego; CE9
AA·AM Antarct ica , AN·AI South
Shet land Islands; CEltZ-Juan
Fernandez Arch ipelago; CEltA
Easter Island; and CElIX-5an
Felix and San Ambrosio Islands.

ISLA ND OX AWARD

On the OXscene, the Whidbey
Island OX Club is proud to an
nounce the continuation of the
world renowned Is la nd OX
Award.

Sponsored by the Whldbey
Island OX club, the Island OX
Award is available to all li
censed amateurs and SWl eta
tions throughout the world .

This award is offered for CW,
SSB, SSTV, RTTY, OSCAR, and
single and multi band accom
pli shments. A total of 50 isl ands
Is required for the basic award.
Endorsements are given In In
crements of 50 Islands, up to
and Includ ing the maximum
number of islands possible.

The 73 Magazine Work the
World OX List ing Is used as the
basis for determining what is or
what is not a OX country. Only
OX countries which are bona
f ide islands will count. See the
list of countries.

To be valid, all contacts must
be made alter October 1, 1977.
There is no mode or band re
striction but endorsements will
be recognized if requested at
the time of application.

To apply, prepare a list of con
tacts In prefix order. Applica
tions received in any other order
will be returned to sender. In
clude on your list, the stat ion
callsign, lOX island name, band,
mode, date, and GMT. Do not
send QSl cards! Have your list
verified by at least two amateurs
or a radio club secretary. You
must have QSl cards In your

A3
A,X
BV
C2
CO
CEIA
CEeX
CEllZ
CO,CM,KG4
CT2
CT3

D'
DO
DU
EA.
EA.
El, GI
FB8W
FB8X
FB8Z
FC
FG (Gaud)
FG,FS
FH8
FK
FM
FO (Clip)
FO
FP
FR (Glor)
FR (Juan)
FR (Reun)
FR (Tram)
FW
G.GM,GW
GC.GU
GC,GJ
GO
GI,EI
H4,VR4
HCB
HH,HI

HK' (Bajo)
HKe (Malp)
HKe (San An)
15
J3.VP2G
JA·JR-KA
JD,KAl (Mina)
JD,KAl (Ogasa)
JD.7Jl (Oklno)
JW
JX
KG4 (See CO)
KH1,KB (Baker)
KH2,KG6 (Guam)
KH3,KJ
KH4,KM
KHSK,KP6 (King)
KHS.KP6 (Palmy)
KH6,WH6.AH6,NH6
KH6,KH7 (Kure)
KH8,KS6
KH9,KW
KHI,KH2,KG6 (Marl)
KC6 (West)
KC6 (East)
KP (Desoth)
KPl (Navassa)
KP2,KV
KP3,KS4,HKI (Ran-Ser)
KP4,NP4
KX
OH8
OJ8
OX,XP
OV
P29
PJ (Neth Ant)
PJ (S1. Martin)
PYI (Fernando)
pye (Peter & Pau~

PYI (Trinidade)
57

S9,CRS
SV (Crete)
SV (Dodecanese)
T2,VRS
TF
TI9
UA1,UKl (Franz Jo)
VEl (Sable)
VEl (St. Paul)
VK (Lord Howe)
VK9 (Willis)
VK9 (Christmas)
VK9 (Cocos)
VK9 (Mellish)
VK9 (Norfolk)
VK9 (Heard)
VK9 (Macquarie)
VP2A
VP2D
VP2E
VP2G (See J3)
VP2K
VP2L
VP2M
VP2S
VP2V
VP5
VP8 (Falkland)
VP8,LU (Ork)
VP8,LU (Gee)
VPS.LU (Shet)
VP8.lU (Sand)
VPO
VO'
VRl (Br. Phoenb;)
VRl (Gilbert)
VR3
VR4 (See H4)
VRG
VR7
VR8 (see T2)
VSS,9M6,9M8

V56
VS9 (See Sa)
YS9K
VU7 (Andaman)
VU7 (laceadiye)
XF.
XP
YB.YC,YD
VJ
VV8
ZD7
ZOB
ZOO
ZF
ZKl (North)
ZK l (South)
ZK2
ze
Zl (Auck·Camp)
Zl (Chatham)
ZL (Kermadec)
ZM7
Z82 (Marion)
15
3B6,3B7
3B8

38'
3CO
302
3V
4S
SB.ZC
5R
SW
.V
8P
8C,VS9

'H
9M6.9M8 (See YS5)

'V,y
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contemplated . SSB and CW
modes will be used and 144.52
simplex FM will be mon itored.
Calls will be WIlYBV, ON, and
WIlANZ, SSB.

Novice band operaucn is pos
sible. Most CW operation will
occur 25 kHz from the low end of
the band and spli t frequencies
will be used. Most SSB opera
tion will occur in the General
c lass band.

o st,e will not be sent to ste
tions f lagrantly vio lat ing ethics
of good operating or fa iling to
respond posit ively to sugges·
tions made by these special
event stations. Stat ions calling
on the tran smitting frequency
will not be answered. a SL reo
quests must be accompanied by
an SASE or proper postage (or
IRC equ ivalent). Cards should
be sent to the Callbook address
or either station.

County Hunters-Attention !
En route to the site, these two
stations will operate mobile.
The route will pass through sev
era l Iowa count ies from Des
Moines to 1·29 . From there, 1·29
will be followed to the North
Dakota/South Dakota line.

WORKED ZAMBIA AWARD

Ava i lable t o lice nsed
amateurs o f the world , the
Worked All lambla Award is
socnsorec by the Radio Society
of Zambia.

To qualify lor the award, ap
plicant s In zones 36, 37, and 38
require 20 points while all other
stations need to accumulate a
total of 10 po ints. Each 9J2 sta
lion count s 1 point on 7, 14,21,
and 28 MHz. On 1.8 and 3.5 MHz,
9J2contacts will count 2 points.
The same stat ion may be
worked on different bands for
awa rd credi t. Other prefixes
used by zambian stat ion s will
count double points.

To apply, do not send aSL
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cards! Have your l ist of con
f irmed contacts verified by at
least two fellow amateurs Or" a
local radio club secretary. It
should be mentioned that sepa
rate award c lasses are available
for all CW, all phone, all AM, and
mixed modes.

Enclose your verified list of
contacts with an award fee of
$2.00 or 7 IRCs to Awards Man
ager, RSZ, Daniel Soko, Box
1831, Ndola, lambia.

EL GULFO DE MEXICO AWARD
This award, in the term of an

old map showing the Gulf and
Spanish explorat ion, is avai l
able to those amateurs making
contact with the states of Ala·
bama, Flo rida, Louisiana, Mis
sissippi, and Texas. There are
no band or mode restr ictions
nor any Ume limit.

To apply for the EI Gulfo de
Mexico Award, have your list of
contacts verified by two ama
teurs or a local rad io club secre
tary. Enclose your applicat ion
a long with an award tee c t $1.00
or six IRCs to: Certificate World
Awards, Rte. 2, Box 72, Fulton
MS 38843.

WORKED ALL
YUGOSLAVIA AWARD

To be valid, all contacts must
be made on and after February
1, 1950. To qualify, YU appli
cants must confi rm contact
with 10 stations In each of the
six YU republics. European sta
t ion s requi re confirmation for
contact wi th three stations in
each of the six republics, while
all other stations require two
station contacts within each of
the six Yugoslav republics. In a ll
three categories, app licants
must utilize at least two ama
teur bands. YU7, YUI, 4N, 40 ,
and YT count for the republic
from which the asc was made.

To apply for this award, pre
pare a li st of con tacts and have

It authenticated by a radio c lub
secretary. Enc lose this ver if ied
list and award lee of 5 IRCs to
Awards Manager, SRJ, Box 48,
11001 Belgrade, Yugoslavia.

ESPANA DIPLOMA

From Spain comes word of
the Worked All Spain Award. To
be valid, all contacts must be
made on or after January 1,
1952.

To qualify, award applicants
must work 125 different EA sta
tions in eight ceu districts and
have a minimim of three con
lacts from each of the eight ere
mete. The same station may be
worked only once regardless of
band or mode. The Spanish
provinces and call areas In
c lude: EA1 , EA2, EA3, EA4, EA5,
EA6, EA7, and EA8.

To apply, haveyour list of con
tacts verified by a local radio
club offic ia l. Do not send aSL
cards! Forward your verif ied l ist
and the award fee of 10 IRCS to
URE, PO Box 220, Madrid, Spa in.
We are told that SWL stations
may also apply under the same
award requirements on a heard
basis.

MOUNT ST. HELENS AWARD

The Clark County Amateur
Radio Club, W7AIA, annou nces
the Mount 51. Helens Award to
commemorate the 1980eruption
o l l his ecttve vo lcano in the cas
cade range of North America. A
unique full -color photographic
award of the awesome eruption
on May 18, 1980, is available to
all radio amateurs throughout
the world. Two opportunities,
with no mode or band reetnc
tions, are provided to qualify for
the award.

1) Contact eight or more sta
t ions in the Mount St. Helens
area of southwest Washington
State (Clark, Cowlitz, Skamania,
or lewis counties) after March
27, 1980, the date of the moun.
tein's Ilrst eruption in the past
123 years.

2) Make one contact with
W7AlA (Clark County Amateur
Radio Club) during its operation
from 0200 UTe May 16 until 0200
May 18, 1981, to mark the l irst
anniversary of the disastrous
eruption wh ich took the life of
Reid Blackburn KA7AMF who
was a member of this club.

Sen d log inl ormatlon (no
aSLs, please) including call of
station worked, date, sig nal re
port, and $2.00 or 9 IRCs to
Award Manager, CCARC, PO
Box 1424, Vancouver WA 98668.

Proceeds from this fund will
go to the Relcl Blackburn Meml>
rial Scholarship Fund wh ich has
been established by The Colum
bian, a Vancouver newspaper. A
brief resume 01 the mountain's
volcanic act ivity and a short re
port of Mr. Blackburn's involve
ment will be included with the
award.

LION CITY AWARD

Ava ilable to amateurs world
wide, this DX award requ ires
that contacts be made on and
after september 10, 1969, to be
valid. Stations In zone 28 requ ire
a minimum of 40 station con
tacts in Singapore. All other sta
tions in the world requ ire only 20
Individual contacts with Singa
pore.

Once con firmation Is reo
cejved. have your contacts ver
if ied by at least two amateurs
and forward this list with 10
IRCs to the award manager:
MARTS, PO Box 725, Penang,
Malays ia.

WORKED ALL
MALAYSIA AWARD

Also sponsored by the Malay·
sian Amateur Radio Transmit·
ting Society (MARTS), the re
qu irements 01 the Worked All
Malays ia Award are qui te chal
lenging. Applicant s must work
109M2 stations, 10 9V1 sta
tions, 1 VSS station, 1 9M6 sta
t ion and 19M8 station. There are
on band or mode requ irements
but endorsements are available.

To apply, forward a verified
list of contacts and an award fee
of 5 IRCs to: MARTS, PO Box
725, Penang, Malaysia.

SAMUEL F. B. MORSE
AN NIVERSARY

The Chelsa Communications
Club of Chelsea, Mich igan, is
spon soring a special event from
May 18 to May 24, 1981, to cele
brate the anniversary of Samuel
F. B. Morse's first coded tete
graph message. The message
was sent In 1844 between Balt i·
more, Maryland, and Washing
ton, DC, a distance o f 41 miles.

Frequencies of operat ion are:
phone 3.900, 7.235, 14.285,
21 .360, and 28.51 0, and ON 15
kHz up from top of all Novice fre
quencies.

A special cert if icate will be
sent to all those who send a aSL
card with contact number and a
it10 SASE envelope to Chelsea
ARC Manager N8AVY, 51 91
Esch Road , Manchester MI
48158.



LEA YLINES

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

The traditional concept of
avo iding controvers ial subject
metter while on the air is becom
ing markedly weakened; people
seem to teet that because stan
dards have become measurably
looser in other areas of public
communicat ions (t elevision,
f ilms, books, theater, etc), there
Is no need to preserve those tao
boos which, after all, are no
longer consistent with our pres
ent level of sophist ication and
are relics 0 1 a bygone puritani
cal age.

As strong as the ham ubera
tfcntsts have become, however,
there is still a s izable number of
amateurs who teet that we must
not drop cert ain standards of
morality. Those who have al·
lowed a loosening to occur in
their own operat ions are Ire
quent ly importuned by anony
mous fel low amateurs (whO
rarely identi fy themselves by
callslgns) to s tee r c lear o f
touchy subject matter. The pro
sc ribed topics, usually, are pen
t ics, relig ion , and sex , not nee
essaril y In that order.

Of course, when dealing with
large numbers of Individual s of
vary ing backgrounds, one finds
an enormous range of opinion
stretching from one extreme to
the other. What you consider ec
ceptable may only raise my
hackles, and what I may f ind
perfectly innocent may give you
apoplexyl If this Is carried far
enough, you come to the rnevrta
ble conclusion that there is no
such thing as a topic that is not
anathema to someone or other.
Thus, lf you were to accede to all
the demands of the self-styled
censors, you would scarcely be
able to discuss anything at all!

We live in an era with fewer
restr ictions on speech and be
havior than ever before. At no

former time can I recall such
phenomena as " streakers" and
people " mooning" in the win
dows of automobiles. And the
language that spews forth into
the living rooms from TV sets is
unprecedented. It is not d ifficu lt
for the Impressionable to Infer
that nowadays anything goes,
bar nothing.

But just because there Is a
plen itude o f foul fo ur-leiter
Ang lo-Saxon isms In books,
movies, magazines, and televi
sion, It doesn't mean that they
have now taken their place
alongside of mother, apple pie,
and Old Glory!

A writ ing colleague recently
sent me some cassettes, trans
cribed off the air. I be lieve they
were recorded on the frequency
of one specific repeater In a
large city on t he west coast. I
have listened to them carefully
and have come to the conc lu
sion that even though I am a
strong proponent o f free
speech, I have to take a fi rm
stand against the sort of un
bridled filth on those cassettes.
Just because Oliver Wendell
Holmes' famous quotat ion on
th is subject Is restricted to the
hollering of " Fire!" In a crowded
theater, some bubote-neecs
have concluded that it's perfect
ly legi timate to say anything
else . They have also conc luded
that civil rights ga ins of recent
decades have validated the t he
ory that an ind ividual has the
right to do practically anything,
and that this right must be de
lended against the " tyranny 01
the majority." They hold that in
dividual freedoms are more pre
c ious than coll ective rights.

This view Is quite a distortion ,
to say the least.

But let's not talk about ob
scene language alone. Alter a ll,
foul language is nothing new; It
has been onthe scenealmost as
long as language Itself . I can
recall that when I was in the Ar·
my there was a certa in univer
sally applied ad jective. It was so
common that nobody paid any
attention to It.

" Pass the --butter, wmya
buddy?"

" Sure. watcna doin ' this
- weekend?"

" Gonna go nome and see my

- family. How about you?"
" Nah! I'm gonna stay on the

- base."

As I say, It became so ubiqui
tous that it lost it s offens ive
ness. And perhaps that is what
has happened while we weren't
looking. Someone once said
that eternal vigilance is the pr ice
of liberty. Well, obv iou sly, it is
also the price of the mainten
ance o f high behavioral stan
dards. If they are not watched
and guarded, they can deterior
ate right under our very noses.

There Is another element,
however, that may be a good
deal worse than foul language,
something that has been buno
Ing for a long time. Llked ry rot in
foundation timbers , it has
spread virtually unnoticed , and
it could threaten not only the
microcosm of ham radio, but the
entire society itself.

Someone has passed along a
leiter written by a licensed ama
teur, a diatribe wh ich he sends
as his QSlo It Is one of the most
scurr ilous pieces of racist prop
aganda and f ilth that I have ever
seen, and believe me, I have
seen plenty! like most of its
type, this one masks Its veno
mous po lson behind a facade of
phony patriotism and religiosity.
It uses well-documented center
ate slanders to construct a us
sue of mendacious and mali
cious li es, and propagandizes in
exact ly the same way that simi·
tar pieces of fascist material
were spread during the height of
the fifth column activity immed i
ately preceding our ent ry Into
World War II. The line is the
same old Hitlerite garbage that
once plunged humanity into a
global conflict that snuffed out
millions of lives before It was
quelled!

The letter itself is awful
enough. But the disclosure that
this same vile f ilth is being
regularly t ransmitted on our
amateur f requen c ies is an
abomlnallon ! Apparent ly there
are nets being operated by this
sed itionist and his confeder
ates. According to the letter
there are also two publications
which are pushed by these peo
ple as well, tracts designed for
the purpose of spreading the
fa lse gospel of rac ism and reli
gious Intolerance. And in the
classic manner o f most such
groups, this one relies upon t he
traditional fear and distrust of
communism to whip up the pa s
stone.

Steps have been initiated to
bring the matter to the attent ion
of authorities so that it can be
determ ined whether radio requ
lations are being violated. But I
fully expect that when and if a
hearing lakes place, these ex
tremist lunatics wil l bomba rd
the FCC with all sort s o f arqu
ments claim ing that their ci vil
rights are being vio lated. They
will accu se their adversaries of
persecution and will righteously
and pious ly scream that they
are victims o f a communist plat.
And they will call upon " real
Americans" to join them in a
common crusade against the
forces of Satanic bolshevism.

The question poses a para
cox. We who believe in freedom
of speech generally oppose all
limits and boundaries. Yet , there
is such a thing as a "clear and
present danger." Much to our
d isadvantage we learned that
no matter how small and seem
ingly weak such groups may
seem, they can gain unbeliev
able strength and power. Hit ler
began with a small group o f tav
ern rowdies. Castro's msur
gence start ed wit h just a few
revolutionaries, perhaps fifteen
or twent y. Khomeini 's c irc le
consisted o f a few fanatics
quartered in a cheap room In
Paris, thousands of miles away
from Teheran !

Let no one dism iss such car
ryi ngs·on as Inconsequential
tr ifles si mp ly be cause they
seem ineffectual and their advo
cates are few in num ber. At the
same t ime, we can rely , I feel, on
the common sense o f the over
whelm ing majority of our ham
colleagues, and can be conn
dent that such appeals to crelu
d ice will fall on deaf ears. There
Is little to suggest that any but
the most ignorant and those al
ready infected with the virus of
racism wou ld be foolish enough
to be swayed by such arrant
nonsense.

It does present us with a d i
lemma, however, and that is
simply this. Should the amateur
frequencies be available as a
base of operat ions and a sanc
tuary for those whose ult imate
aim is the destruction of trad i
tional democrat ic concepts? Do
we want our ham bands used as
an avenue for allen propaganda
programs, and if we do not, how
can they be stopped without we
ourselves violat ing the pr inci
ples of tree speech wh ich we
hold dear?
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RTTY LOOP
ing the tones put out by the
AFSK generator to be su re it is
accurate. Are you using direct rf
FSK? Put the counter on the
speaker leads of you r receiver
and zero beat you r mark signal.
Now send a space, and will you
look at that! The counter shows
your shift , directly!

Are you involved in nets? I
have been, and there is nothing
so aggravating to a net control
of a RTIY station than to see
stations spread up and down a
few hundred Hertz. Boy, it really
does! Hurt , that is. Now when I
am on a MA RS net where the
mean frequency is4035 kHz and
the control station says to put
your mark on 4035.085 kHz,
straddling the center frequency
with 170-Hz shi ft , that is exactly
where I am.

Digitally inc lined? An easy
way to set up the baud rat e of
the RnY program you have
been working on is to run a bit
chain to the counter. Remember
that bit rate is related to baud
rate, and that means frequency.
Sixty words per minute is 45.45
baud; see if yours comes close.

Need more ideas?Just look at
the number of co unter-related
artic les in the pages of 73 over
the past few years and you may
get more of a feel fo r It.

Our circui t this month comes
from Vince vreinacer KA8CSH
and Joe St ragea KA8GOS. They
needed a TIL-level signal to key
an AFSK generator off a 6O-mA
loop. Only one problem-the
log ic high, + 5 volts, needed to
be present during space rather
than mark. The need to Isolate
the AFSK unit from the line, as
well as the unusual biasing re
quirement, resulted in the ci rcuit
in Fig_1. Two optoisolatora are
cascaded, with the second one
operating as an inverter to the
first. If you need the signal out in
the conventional , mark-h igh
fashion, the second optoiaola
tor could be eliminated and the
signal derived only from the
first. Looks like a nice piece of
work, fellows, and thanks.

Regards also t o Alfred
Giuliano K3QJO, who passes
along h is interest in the
eaec-rereted a rrvartrcres. More
are certainly on the way, both
here and in the rest of the maga
erne. Remember, 7.1 is the leader
in articles of technical interest
to the active amateur, and the
place to start lo r RTIY is right
here, in RTIY Loop.

Also, a couple of accessories
are available to make life easier.
A short antenna mounted on a
swlvel-BNC plug allows easy rf
monitoring. I didn't get one and,
after the third antenna I jury
rigged fell apart, I wished I had.
Several probes also are offered,
all of Which look like good deals.

So, why am I so hepped up on
a counter, here in a RnY col
umn? Do you have an idea how
many ways a counter can be
used in a RnY station? We can
start with the obvious, measur-

How much, you wonder? The
counter itself comes in just
under $100, assembled and
tested. If you are on a tight
budget, you can order it as a ki t
and save f ifteen bucks. The
ntcaos and charger will run an
other thirteen doltars, and the
antenna another eight. All in a ll,
a very good value for the money.
(Ramsey offers several other
counters, by t he way, both high·
er and lower in price. Check thei r
ad in the back of the book for
current details. If you write
them, be sure to mention RnY
Loop, OK?)

Inpu t t o the counter is
through a front-panel BNC jack;
very convenient and easy to get
to. Power is supplied by four in
ternal AA·size ceus. I chose to
purchase the counter equipped
with nickel-cadmium recharge
able cells and a wa ll-pl ug
charcer. Makes a very conve
nient package.

tenth-second gate what you
gain in time you lose in ac
curacy, so no useful inform~tion
is lost when the display is trun
cated to a bottom limit of 10 Hz,
100 Hz, and 1000 Hz on each of
the three ranges, respectively.

HEREATLAST! THEALLNEW

AZDEN PCS·3000
2 METER TRANSCEIVER

AND PCS·300 2 METER HT
We'll Beat Any Price in This Issue

LCC engineering'
116 Country Fanns Rd., Box 140, Martton NJ 08053

609-983-8844 DAILY 6 PM·MIDNIGHT

The Ramsey Electronics Mod
el CT-70 frequency counter, ad
vertised rig ht here in the pages
of 73, was what caught my eye.
Let 's take a look at what it does.
The basic counter's range is
f rom 10 Hz to 5.5 M Hz. Within
that range, sensitivity is under
50 mV and resolution with a one
second gate is to one Hertz. The
stated accuracy of the straight
counter is to within one part per
million at normal operating tem
peratures. That is the equivalent
of .0025 Hz at a 2500-Hz tone fre
quency, or 3.6 Hz when tuning
up on 3620-kHz RTIY. Close
enough for my standards.

A shift in the input circui t ex
tends the range ten t imes to 55
MHz with the loss of only one
digit of resolu tion . Sensitivity
and accuracy stay the same,
only now the readout is within
10 Hz. Since the stated accuracy
at , say, 50 MHz would be within
50 Hz, the units digit would not
be significant and it would make
little sense to show one.

As if all that were not enough,
at the flick of a switch a divide
by-ten prescaler is placed in the
line. This extends the range
through 550 MHZ, with a stated
sensitivity under 150 mV. Now
the resolution Is to within 100
Hz, again consistent with the ac
curacy of the device.

If you need faster updates
than once per second and are
willing to take a ten-percent
penalty for doing tt, a one-tenth
second gate is available. Some
math will show that with a one-
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A couple of years back, I ac
quired someth ing called an
" EPUT meter." Taki ng up about
a foot of vertical space in a nine
teen- Inch rack, it had over a
score o f lubes and sported its
own cooling fan . Its face was
adorned with many knobs and
switches, central to wh ich were
six columns, each composed 01
ten neon bulbs which shone
through a mask 10 display the
numerals zero th rough nine.
EPUT?Thal stood for Events Per
Uni t Ti me. Yes, this power
hungry monster was my f irst fre
quency counter, able to count
up 10 100 kHz, and originally
costing several thousand dol
lars.

Despite its limitations, the
EPUT meter proved invaluable
when settrnc up my AnY sta
tion. AFSK tones, filters, an
ST-6, and countless other proj
ects were aligned with its help.
But it was big and power-hun
gry, and its 1OO-kHz frequency
limit put quite a crimp in its
applications.

Then, at a hamfest , I saw a til 
tie box fo r sale, the likes of
whi ch I just could not believe. A
frequency counter the size of
one of t he EPUT meter's readout
modules, that could literally run
rings around the old unit.

Fig. 1. Sixty-rnA loop-to-TTL con
version . . _with inversion.

Marc I. Leavey, M.D. WA3AJR
4006 wtntee Road
Randallstown MD 21133
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LETTERS

To All Indiana Amateur Radio
Clubs and Interested Hams:

As you probably are aware by
now, the present leadership of
t he ARRL has swindled centra!
Division league members out o f
their right to be represented on
t he AAAL Board by the candi·
date of their choice. In good
faith, central Division league
members recently cast secret
ballots for their choice to serve

I RADIO SHACK CLASSES I
I had to wr ite 10 congratulate

you on your great idea tor ham
cl asses through Rad io Shack. I
have often wondered why more
stores don'! use this as a valu
ab le advertising tool as we ll as a
way to gain numerous new cus
tomers. I have taught Novice
classes at a local community
college with good results, but I
think you r Idea is by far a better
approach.

I would li ke 10 o ffer any sup.
port or services I co uld to help
this idea advance. I wlll ap
proa ch the local owner of the 5-6
Radio Shack stores In the Spo
kane area with the Idea or willie!
you approach the company as a
who le.

I am looking forward 10 hear
ing how this idea develops. II the
company Isn' t interested tor Its
6000 + stores, how abou t lis
computer centers in many large
c ities? These al ready have train
ing lac ili ties for use so would be
ideal with no new expense to the
company.

For ease in starling, the Radi o
Shack book From 5 Watts to
1000 Watts, their code oscillator
on a board, plus a cheap speak
er and code key could be put
together in a small package. I
think a $25 fee would be plenty
unless you anticipate paying the
instructor. If so, I would say not
more than $100 for a to-week
cl ass.

Aga in, it's a great idea, and let
me know if I can be of any help in
making it a success.

Dan Robinson WB7PSO
Spokane WA

I ARRl SWINDLE

as Central Division Director for
the next two years. However,
two days before the votes we re
to be counted, one of the caner
dates, Director Don C. Miller
W9NTP, was summoned to ap
pear before the ARAl Executive
Committee the following day to
answer charges of a lleged erec
t ion m isconduct. Upon his ar
rival at League headquarters on
th is incredibly short notice, Don
wa s ushered into a private rneet
ing w ith President Harry Dan
nals. After being browbeaten
and verbally abused by Dannals,
and other League offic ia ls for
over two hours, Don, at Dannels'
direction, s igned a leiter of
resig nat ion as Director for the
term ending December 31,1980.
Two other points about this
meeting should be noted. First,
prior to his signing the resigna
tion, but unbeknownst to Don ,
the League's Executive Commit
tee (out of Don's presence) had
reviewed all of the various alle
gations of misconduct that had
been made and voted to dismiss
them and to proceed wi th the
previously scheduled November
20 ballot count. The second and
most signillcant is that Don
Mil ler never withdrew as a ca n
didate in the pend ing election
nor was given a hearing on the
question 01 his alleged dtsqueu
ficat lon.

Upon his return from Connec
ticut, Don report ed the above
c ited events to the Officers and
Directors o f the IACC. The un
dersigned then directed our at
torneys to conduct a complete
investigation 01 the si tuation. A
report of that investigation and
advice on potent ial future action
was delivered to a special meet
ing of the IRce Directors held
on December 16, 1980, in In
dianapolis. The two conc lusions
reached at that meeting were,
one, that Don was cl early not
guilty of any wrongdoing that
would d isqualify him from ot
uce, and two, that if Don was
will ing to partic ipate in any
necessary legal act ion, the
lAce wou ld ra ise the necessary
funds and sue to vind icate our
members' rights to have their
votes counted and results cer
t ified. Several phone calls and

letters to the ARAL and their at 
torneys made it absolutely c lear
that they would not accede to
our demand unless ordered to
do so by a court. If ordered by a
court to seat Don Miller as Direc
tor, they would then initiate pro
Ceedings to oust him as a Direc
tor on frivolous Charges. When
Don was not ified of this s itua
tion, he advised the lAce that he
appreciated our efforts but did
not w ish to become a party to
the lawsu it. Our attorneys have
advised us that without Don, we
have no rea l chance to w in a
case. So, reluctant ly for this
term, ou r hands are lied-le
gaily at least.

A lthough the league has ap
parently won the battle, the war
is not over; in fact, it has Just
begun. By their patent d isregard
for the rights of our members in
the Central Division, the current
League leadership demonstrat
ed to us the acute necessity to
take immediate acllon to pro
tect our rights from this type o f
outrage in the future. Our f irst
task is obvious: We must do
everyth ing we can to st rengthen
the one statewi de organization
that can and will speak for the
interests of hams in our state
and In the entire Divi s ion. We
must not be cheated again - our
strength lies in numbers. If you
are presently a member of a
Radio Club or know 01 any In
diana rad io club or o rganization
who is not yet a member of the
IACC, please seek their support
In becoming a constit uent memo
ber of the Cou ncil. The annual
dues for clubs Is $7.50. Ind ividu
al members may subscribe to
the Bison, the Council pcbnce
tion, for $5.00 annually. Our
members h ip c h a ir m a n Is
George Aansfo rd W9VMT, 6015
Forest View Drive, Ind ianapolis
IN 46208, phone {317}-255-6160.
Remember, your right to have
anything Is solely dependent on
your resolve to do something
about It. Help us help a ll Indiana
hams.

T. Jam• • Bam• • K9TFJ
Indiana Aadlo Club Council

SecnltaryfTnla.urer
Greenwood IN

GETTING A JOB

Last week I sent your person
nel department a resume de
scribing my virtues, but this
week I have second thoughts
and wonder if I would be a good
staff member considering my

experience o f the last t wo
weeks.

1 thought I would write and
give you a few facts which have
been evident to me during the
last few days regard ing the nrr
ing of middle-aged technicians
in their f ifties. Do they retire? Do
they start new careers? Or do
they just fade away like WWII
surplus until there just ain't no
more?

I'm pretty typical. I worxec in
radio stat ions and two-way
shops most of my life, and uner
Iy started my own shop in 1962.
Aller 18 years 01 grappling with
the pressure of customers, gov
ernment, and raising child ren, I
sold my shop to a young man
who is now do ing real we ll with
it. I realized enough from the
deal to ret ire-for one year.

The relief from the pressure Is
great, but the not worJo; ing is
awful. Some began to say, " If he
would eat, let him also work."
This is a true saying, so I hit the
st reets, made phone calls, and
filled the mail boxes with resu
mes. My goal was to connect
with an indust rial outfi t who
needed a competent electronics
man.

Now, when I say competent, I
don't mean brill iant, but rather
consistent, loyal, and industri
ous. The kind of fellow I would
hire would also be imaginative
and empathetic to his fellow
workers, not necessarily br!l
Iiant. The brilliant tech nic ians
are ca lled "hot shots" around
here, and, though having more
smarts than Bill Buckley, they
cannot be trusted to come In
from a hail of hatavah or to w ipe
when finished. Addi tionally, the
rea lly bright technicians have a
kink somewhere and either ride
fast bikes, fly planes, collect
poisonous snakes, chase wom
en (or men), are super relig ious
or super atheist, o r live in f ilth
that would rival the ghettos of
Babylon.

So, being competent (but not
brilliant) and with a good record
that stretches back 35 years, I
began to collect rejection s lips
from the job market. After con
tacting many electronic firms, I
can say, w ithout fa lse modesty,
that my resumes have entered
the f inest companies in the
state and exited in a dumpster.

Jnteresting results of the ex
perience: Technical jobs come
in four categories. First, the
standard techn ician (tv, audio,
two-way, industria l) can make
$135 to $175 in fort y hours but
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must climb towers, pull stub
born coax through condulls, pun
control cables under trucks with
greasy dirt failing In his face,
and repair his supervisor's
stereo on his day off. The next
step is the experienced techni
cian of 10 to 20 years who
makes $200 to $275 a week and
has majored In the localtechnol
ogy of his company while taking
a healthy minor in lis politics.
The $275 to $400 slot Is filled
with Phi Beta Kappa doubte-Es
who are willing to work 15 hours
a day and will relocate In Nome,
Rome, or Khomelni's home.

Above $400 a week is reserved
for a unique group of techni
cians who must be led to work.
told when to breathe and how,
wound up in the morning and
pointed toward their simple
tasks, and escorted to the john
when they begin to wear a
pained expression, wave their
arms aimlessly, and grunt
urgently. This seeming con
tradictlon of classification Is
understandable when you real
lze that the above $400 category
is reserved for the boss's kin
and buddies, the kin and bud
dies of his Secretary of Carnal
Knowledge, minority groups he
Is compelled to hire, and in
divIduals skilled In sexual per
version and narrowly special
ized in the kissing of feet. Re
sult: many staff positions f illed
by LPNs (L1mlled Productivity
NUisances).

A lot o f people think I am
ret ired, and, temporarily, they
are right. It's like the business
that didn't Intend to be non
profi t. Strangely, I couldn't find
technicians when 1 was hiring
and now, from the other side of
the situation, jobs are as scarce
as virgins in the brothels of
Hong Kong. Uncle Wayne, why
are there no tooth fairies, San
tee. and jobs for old radio men?

For a moment, accessing the
real world, I can answer my own
question. Picture, if you will, a
large balance scale such as the
one hel1 aloft by Blind Justice
(sister 01 Talmage Justice,
pickpocket, porn dealer, and CB
operator); In the left pan picture
a neat stack of attractively
wrapped parcels labeled Experl.
ence. Morality, Integrity, Imagi
nation, and Good Record, which
represent the offerings I make to
the labor market. In the other
pan Imagine a dlmunitlve box
labeled simply "54 and choosy."
Now, to complete the picture,
imagine the left pan with Its
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burden of many boxes high In
the air while the right pan with
Its single box is flat on the
ground, heavy as neutron ium
from a dwarf star.

There are several options for
a rejected technician: I could
join IRTRTFSFMALAIPT, or "I
reserve the right to feel sorry for
myself as long as I pay taxes."
Feeling sorry for myself is a
valley I like to visit, but I don't
want to live there. Another op
tion Is to run away with the fat
lady across the street who
makes obscene gestures at me
from her front window, a result
of identifying me with the
pnamc-symbct antennas on my
oid Ford. But if I can't afford the
tastes of my little cute present
wife, how can I afford a king'
sized one? Besides, summer is
coming on and poverty pre.
etudes either air conditioning or
Arrld, both necessary when uv
ing with a blimp. So I stay put
with my little cute XYL who has
geography like Doll y Parton,
cooks like a French chef. and
thinks hams are cute.

While pondering these alter
nat ives the other day, a still,
quiet voice said, "Well, Isn't this
what you wanted -freedom
from pressure?" I said, "Yes."
The still quiet voice said, " Why
not be satisfied?" I said, "Say,
who are you, stili, quiet voice?
Where Is yourQTH. What mode?
FM, SSB, or AM ?" And the voice
said, "I am the Spirit of Th ings
Put Off, Sotpo to you, fe llow."
And I said, "So send me a
resume, yet," and it said, " I am
all the great books you were go
ing to write but flu nked senior
Eng lish og ling at Theresa Hlg·
gens low neckline. -I am all the
splendid music you were going
to write but didn't know your A
flat f rom first base. 1am all the
marvelous inventions you were
going to birt h. anti-gravity, fu
srcn power, humanoid robots, a
decent domestic automobile. I
am all these things you nectect
ed while you were rag-ehewing
on 3930. I am all the businesses
you .....ere going to start, but
found that mongoloids scored
better on management skills. I
am .....

" Spare me, spirit," I said. "I
am indeed guilty of all you say,
and more. But don't tell me what
I really am."

Relentlessly the spirit contin
ued, " You are," it thundered, if
indeed a still quiet voice can
thunder, "You are a tinker."

So I replied, as did Abou ben

Adhem when waking from his
dream, "Shade, I dig thee not,
lor thou hast come so close to
the truth that I must now close
my ears. A human trait, I am
alrald ."

I told the spirit to split and
pondered this revelation. It was
true: With all my good traits, 1
am a tinker and, as such, have
probably tinkered my way into a
tough situatlon-unemploy·
ment.

Warn your readers, Wayne-a
good job Is hard to find.

I hope this letter will repay
you for the many fine editorials
over the years. I teet a little in
debted for the good thoughts
you share with us.

John Townsend
Wilson Ne

John, you have been caught
up In the lruitless job-hunting
syndrome. It Is all too easy to do,
spurred on by the stupid system
set up by the government em
ployment service (and most
firmS), which thinks In terms 01
jobs they have open. The mid
dle-aged person has a difficult
time breaking through the usual
personnel departments. They
don 't want youngsters because
they have neither the specific
needed training nor the experi
ence in how to work. And older
people are not appreciated be
cause their training is seldom
exactly wha t is wan ted and they
have a strong tendency to want
to do wha t they already know
how to do, whether i t is really ap
propria te or not in their new job.

Rather than figh t this situa'
tion, I would suggest not even
trying to find a job opening.
Rather, you decide wha t it is you
are best at doing. Then you
figure what firm might be able to
use your abilities and talents.
The next step is to do some de
tective work and find out what
the company needs ... what
things are not being done for
them that would help. Then you
can go In and show how you can
benefit them il they crea te the
job you want to 111I. It is ter
easier and better to create a job
which calfs for your abilities
than to try to lind the open job
which lits you.

To give you an idea 01 thiS, let
me say that almost without ex
ception when I get letters asking
for work, they always are want
Ing to know what jobs I have
open. Never do they write and
tell me that ill hire them they

will be able to do thus and so lor
me, a job which will easily pay
for itsell in added income orsev
ings to the firm.

My publishing lirm is growing
and I have a serious need lor a
lot 01 new people. For example,
at this writing I need an experi
enced PR man, an ad manager
to create and produce our in
house ads, ad salesmen lor the
magazines, a DP manager, a
general manager, and a statisti·
est department manager to get
data and prepare reports for the
computer industry which we
would sell. f need several more
people to work in our book
department, some for the two
new magazines we will be srerr
ing this year, a couple 01 elec
tronic draftsmen, a good ono
tographer to help us prepare our
covers, people with video expe
rience to he lp us prepare video
training programs, more stett
ers lor BO, which is growing in
credibly, people to help us get
amateur radio growing again as
we did ten years ago, program·
mers to help us convert pro
grams from one computer sys
tem to another, more staffers lor
Instant Software which has a
projected 500% growth over the
next year, marketing people,
programmers to write In-house
needed programs, technicians
to keep our computer equip·
ment working and set up new
sys tems, lab people to work on
proto types of new equipment
for articles and for indus try,
teachers to help train our people
in aI/ phases of publishing and
computing, school eamtntstre
tors to help us lound a college of
computing, a financial advisor
to help us pay for all this . . .and
soon.

Jobs? I've got plenty, if I can
find the people. And I think we
can provide a lot 01 benefit by
this growth. A school to teach
computing would help the micro
industry to grow. It would also
help American computer firms
compete with Japan. An elec
tronic school would also help
American industry to compete
with Japan. A growth of Instant
Software in the international
markets could bring mil/Ions or
even bJllions of dollars to the
U.S. as this market grows.

Getting amateur rad io into a
strong growth mode, which I am
convinced we could do if I had a
few enthusiastic people to help
me, might even reverse the
technological advantages that

•



Fair-weather Iriend.-Wayne.

Ronald C. Will iams
W9JVFIZB2CS

Indianapolis IN

a pencil lead for a detector
through tubes and now micro
processors and am still Just 31
years old.

I have started but never re
ce ived my amateur's license for
almost 20 years now, all be
cause of the code requ irements
on the exam. I never had the feel
Ing of mystique or curiosity
about the Morse code and never
saw any need for it, as voice
made for a more personal con
tact and teletype was a perfect
form of data-coded messages,
not to ment ion the ASCII of late.

I feel that without the code reo
qulrement, I could have become
a radio amateur long ago, and
by now would know the cod e
and could have possibly helped
with development of some form
of communication through the
amateur bands. Instead, I teach
basic electronics and kit build
ing at my daughter'S school
through a commun ity education
program that pays me less than
$8.00 a course, but is worth a
mil lion dollars when I see the
kids' eyes light up when they
turn the switch on and their f irst
nend-maoe project works.

My proposal for a code-free II·
censlng program would be to se
lect some band or bands where
no commercially available rigs
are built, making admission to
the band possib le on ly through
building or a ltering equipment
that Is available on a nearby
band. FCe-type theory and rules
tests should be used, but not
even a code recognit ion test.
Th is would defeat the point, as
code recogn ltlon Is about 5
wpm, which can get you a Tech
license after taking the General
theory test now.

Have a small port ion 01 each
band code only, and this portion
of the band would be the only
port ion of the band where Gen
era l class or above incentive
ticket holders could use the oth
erwise c losed band. This would
give the non-coders a desire to
try to learn the code to contact
needed areas and possibly to
upgrade to General or higher
t ickets later on. Power should be
limited to 250 Watts or less, and
all forms of emissions could be
used or leave seve ral small
bands with one or two emission
forms In each.

Now I realize that this pro
posal is a little offbeat, but I feel
that the basic idea could be
used to form a new class of elec
tronic experimenter amateurs
that would more than likely

A NEW PROPOSAL1'-----__1

The Foundation is devoted ex
cluslvely to promoting the inter
ests o f amateur rad io and to sci
entif ic. literary, and educational
pursuits that advance the pur
poses of amateur radio.

Found.tlon for Amateur R.dlo
Washington DC

This letter Is in response to
the appeal in the December
Issue of 73 for a code-free
licensing proposal. , have been
a subscriber to 73 for a few
years now and have enjoyed and
kept every issue and have bu ilt
dozens of projects from your
const ruction artic les.

If there ever was a victim o f
the Incentive licensing plan, I
am one. I built my first broad
cast band receiver from instruc
tions in a Cub Scout handbook
at age 9 in 1958. Over the next
few years, I followed my new
hobby through Popular Elec
tronics and borrowed electron
ics books (I had not heard of 73
until the late 19705). In the ear ly
1960s. I mel my first amateur,
the father of a school class
mate. 1"11 never forget be ing
mesmerized wh ile listening to
him talk to the end of the unt
verse (to me), some foreign
country called Argentina.

I began visiting the father
more than my classmate and be
gan studying to get my li cen se,
but a strange thing happened to
my amateur friend. Something
new he called Incent ive Ltcens
Ing had just been approved, and
he went on and on about every
thing that had been lost and
how some of his amateur
friends couldn' t operate as be
fore. I never d id qu ite under
stand what he was talking about
until I subscribed to 73. He lost
considerable Interest in his ste
t lon and turned more and more
to public and Civil Defense type
weather radar and police com
munlcations.1 qu it going over so
much, and I soon moved to Ka~

sas City where I built my fi rst
three-band tube receiver from a
kit I bought at a local store I had
been using as a ma ll -order
house when I lived out of state.
BfA had all kinds of electronic
goodies, Includi ng my favorite
device at the time, the CK722. It
Is hard for me to realize that in
the last 22 years of my life, I
have experimented wi th every·
thing from blue razor blades and

HAM SCHOLARSHIPSI ........JI
The Foundation for Amateur

RadiO, Inc., a non-prolit organi·
zatron with its headquarters In
Washington DC, plans to award
eight scho larships for the
academic year 1981-82_All ama
teurs hold ing a license of at
least the FCC General c lass or
equ ivalent can compete for one
or more of the awards if they
plan to pursue a fu ll-time course
o f studies beyond high school
and are enrolled or have been
accepted lor enrollment in an
accredited un iversity, college,
or technical school. The senor
arship awards range from S300
to $900, with preference given In
some of them to residents of
various areas.

For those who wish to get rid
0 1 the CW, I ask this: Just why
do you wish to get rid of the CW
requirement? Is it so someone
you know can get on amateur
radio? Is this "someone" a per
son who shows no interest in
learni ng CW? I can't buy the " I
can't learn" Une. I had all sorts
of problems learni ng CW, and
still do. I am at about 16 wpm
now, slowly working up to 22.

If that is your basis lor eliml
nating CW, get on yo ur feet and
teach the code. If you have to,
learn It well yourself. Teaching a
class will do wonders for your
CW, as well as theory. It is easy
to s it back and complain about
how hard It is to get people ln.
terested In our hobby, bu t to get
out and do something abou t It Is
not so easy. I have taught one
class, onboard the Coast Guard
Cutter Sherman, while on patrol
in Alaska (sort of a captive
Class! ). The schedule we had
and my transfer d id not allow me
to see the people in the class to
their Novice, but I d id get one
person to get h is Genera l
(N60 0 F). I realize one is nol
enough, but it is a start. So. ln
stead o f complaining about the
code, go and teach it. I find very
few people with General class or
above who hate the code to the
point of wantlng it eliminated.

Rick Malnhart WB3EXRJ6
San Francisco CA

Addi tional information and
application forms can be reo
quested by a letter or postcard,
postmarked prior to May 31 ,
1981 , from; FAR Scholarships,
8101 Hampden Lane, Bethesda
MO 20014.

YES ON CW

FACE THE WALLL......-__II
The Wayne Green view of the

ARRL makes a lot more sense
since the Don Miller f iasco. I
never did f ind o ut the real
reasons behind th is mess, only
that Dannals and Baldwin ap
peared to be afraid 0 1 him. As I
suppose you have detected,
many of us In tndlana consider
Don Miller a g iant, as a man. a
ham, and an eng ineer. He has
helped scores of people get
started. Many ATVers and slow
scanners have received good
advice from Don. He has the de
lightfu l fac il it y of being ab le to
deal with skilled technical peo
ple at their level of understand
ing and also help some rank be
ginner grasp the mysteries of
Ohm's Law without putting him
down. I contributed to the ARRL
building fund and sent in a
check for the WARC fund. How
ever, after this distasteful ere
play 01 power politics on Don
MUler, I have turned my ARRL
Life Membership plaque to face
the wall.

Japan has over America at pres
ent. There are so many fantastic
possibilities for ama teur radio
over the next few years that i t is
incredible that we are jus t
standing still, rag-chewing and
working OX as usual instead 01
getting ou rselves bUsy with
inventing the next generation o f
ham gear.•• and bringing in
hundreds of thousands of new
hams. We can do it, if we decide
it is important. I will be delighted
to help . . . but I sure can 't do it
alone.

Does that answer you, John?
-Wayne.

Just dropping a line to say hi
and keep up the good work. I
may not agree with all o f your
comments and opinions, but I
keep an open mind to them. I
can always change.

One of the things bu gging me
lately is the outcry for eliminat
ing the CW requirements for
amateur licensing . I cast my
vote to keep CW as a require
ment lor eu amateur license
classes.

1'-- 1
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J. Olsen
St. louis MO

Olsen . . .no clickee, no !ickee.
-Wayne.

With regard to the letter from
verte O. Francis WlISZF (March,
1981): Just wait a minute! Mr.

Well, Glade, while I'm all for your
conference, I suspect that one
of the reasons your attendance
and participation have been
dropping on the ham end has to
do with the lack of mediaatten
tion. AdvertiSing still pays. You
don 't have to pay for ads for
such a conference, jus! see that
some of the more interesting
papers are made available for
publication. There are thou
sands of hams who would be in
terested in some of the material
presented at your conferences,
but they have no way to get it. I
attended a simi/ar conference at
the University of New Hamp
shire and I was dismayed at the

Keying. e ...~~n, and Control Clrev,ta

Measufementa Ind T.,I EQUipment tor

'"'M(lI)iIe end Pottlble Equipment and

Operlting

PIcture T"nsmillSion Ind Recepuon

Powor Supplies

Propagation

Rocf!iving

Recent Equipment/New Appara tua

R&gulationa

"TV
satellites

Transceiver$

T"nsmrtting

One of the basic purposes of
this conference is to provide a
maximum opportunity to pre
sent findings by those experi
menting, designing, construct
ing, test ing, and inquiring into
problems and methods eccuce
ble to VHF radio.

This Is an opportunity for be
ginning or mature researchers
to report their findings 10 their
peers. We especially encourage
the unexperienced inquirers to
obtain some experience by pre
senting a paper at our VHF con
ference.

Au thors wish ing to present
papers should send a synopsis
(typically one or two pages with
diagrams) describing the paper
to: Dr. Glade Wilcox W9UHFI8,
Program Chairman, VHF Con
ference, Department of Elec
trical Eng ineering, Western
Michigan University, Kalamazoo
MI 49008.

Deadline for submission of
synopses is June 3D, 1981 .
Speakers will be noti f ied of ac
ceptance by October 1, 1981.
Final drafts may be given to the
Chairman the day of the Confer
ence. Awards of papers and the
possibility of publication are be
ing explored.

Glade Wilcox W9UHFI8
Kalamazoo MI

A"tennlS I nd TrlnBmlnlon linos

Audio Frequency Equipment Used With

VHF Transmltllll'8 Ind Receivers

8Ioginner end No¥Ic:. TQPle$

Contes' Band Operlling Act ivities

rm.geo iCy Operlllon end Gear

Gi'ounding end Shielding

products. Ed TIlton W1 HOQ
("The World Above 50 MHZ" ,
Doug DeMaw W1CER; Dave Hal
lock (ccutns on FET Front
Ends), Dr. D. M. Chen ("Free
Space Antennas"), Dr. John
lyons ("Ferrite Antennas"), Dr.
J. McM echan ("Two Meter An
tenna Systems"), Dr. Gooch
("Three Phase SSB on Two
Meters" ), Chris Frank (Halll.
crafters), Robert Groh (Heathkit
" Microprocessors in VHF 'rrens
ceivers"), Jim xeermen, Tom
McMullen, Ted Hartson, ClarXe
Green, and many others have all
contributed. To them we give
our thanks.

Now we are endeavoring to go
a step further. For the past two
years the con ference ncn-ama
teur attendance has increased
whlle the amateur attendance
has decreased. We are now ap
pealing to the practicing radio
engineer as well as the amateur
who is interested in an educa
tional conference rather Ihan a
social swap-enc-sncp session.
We are getting the tecnntcei
m inded amateur and crotes
s lona l rather than "operator
types."

As a univers it y sponsorer,
this is as it should be; we would
like to raise the quality of the
conference and at the same
time give young pre-profession.
als experience in paper presen
tation. One way to do this is to
ca ll for papers. We may stili
have to invite papers, as we have
done in the past, but we st ill feel
that a ca ll for papers to all sec
tors, both amateurs and other
VHFers, will produce some re
sults.

The 27th Annual VHF Confer
ence will be held on saturday,
October 17, 1981, trom 2;QO.5:00
pm at Western Michigan umver
sity, Kalamazoo MI. Papers are
Invi ted for the 1981 Annuat VHF
Conference sponsored by the
Electrica l Engineering Depart
ment. Princ ipal emphasis will be
placed on engineering develop
ments applied to radio commu
nication, design, and construe
tlon on the frequencies of 30 to
1200 MHz.

Papers are solicited from a
wide range of areas including,
but not necessarily limited to,
those listed below:

CAll FOR PAPERS

LIKES THE PRICES

1---__1

1 1

For the past 26 years we have
held an amateur VHF center
ence at Western Michigan Uni
versity. It started when Emeriti
Pro fessor of Phys ics, Walter
Marburger W8CVa, recognized
the need for a rad io amateu r
conference to promote VHF ac
tivit y.

Through the years we have
had some outstanding presen
tations of new designs and tech
niques, construction, testing,
and the announcements of new

I, too, dislike advertisements
which fail to mention an Item's
price, and as much as possible I
refuse to bUy anything from a
manufacturer or distr ibutor who
is so ashamed of his prices that
he will not pri nt them. You, as
editor of the amateur radio mag
azine with the most advert ising
copy, could do all amateurs a
great service by refusing ad
copy which didn 't contain
prices.

Also, you have been singing
the praises of caste watches in
recent issues. I own a casio F-80
wh ich I bought in September.
Tw o months later, several tu nc.
ttcns failed . I retu rned the watch
for in-warranty service to the
manufacturer's service center. I
received the watch back veeter
day, well scratched, a prompt 83
days after I sent It for repairs.

Bla ir B.te. K3YD
H.zleton PA

I

Right, Bill; let's go to Novice at
50 wpm and see if we don't ge! a
better class of ham.-Wayne.

Okay, phooey on easio.
Wayne.

Francis "proposes" to allow
"code-free, teet-tree licensees"
to use all amateur phone bands
with a code test the only require
ment for c:w operatlon. I think
that no regulat ions is carrying
deregulation a bit far.

I also suggest that if my Wife,
who Is about as technically
competent as a flashlight, can
earn, yes, earn, her Technician
class license (that's the General
written test, group), then any
yo-yo can, Mr. Franc is included.

am Hocutt KC4P
Birm ingham Al

ANY YO·YO
1---__11

learn the code and upgrade
much laster and in greater num
bers than what we have now.

I don't know whether or not
we should keep the present form
01 licensing also so that non
electron ical ly-Inc lined people
can memorize the theory and
practice in groups until they be
come programmed to take and
pass their Incentive plan and be
come appliance operators.
These people don't know the dif·
terence between a rnicroprcces
sor and an op amp; maybe so,
we could always use a lew more
goocl net controllers. If you don't
believe this, listen in on some of
the "technical" discussions on
the air, and li sten to the cries for
help on simple modifications 10
modern-day CB rigs to go onto
10 meters to enjoy an etmost va
cant band.

I've read letters condemning
CBers in your letters column,
and then tuned in on a OX con
test only to hear the same CB
type 01 operators, only on legal
am ateur bands with amateur
call letters, full FCC support,
and l eagu e encouragement.
There is no wonder that the ama
teu r ranks are falling; after all,
so did the CBers. It is too easy to
just buy a rig, plug it in, and
know nothing about how it
works or even how to make sim
ple repairs or modifications.

1have the 735 wpm tape and
the 6 + tape and have loaned
them to people that express an
interest in amateur rad io. I even
helped a man at work with his
theory so that now he is an ama
teur. The main thing Is, he is
starting (because of my lnsts
tence) to experiment with kits so
that now he knows the cuter
ence between a diode and a re
sistor. He didn't have to know it
to get his ticket, he just had to
know the code and a few rules.
Is th is the way to keep the unde
sirabl es out 01the ranks of radio
amateurs and off the air? Some
how I think it would be better to
build your way up to be an arne
teur instead of memorizing the
present system.
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581C.rtson KA6ERF
N.P8 CA

ENJOYS EVERYTHING

I would sure like to see you
blast the ARRl contest organi·
zat ion tn your Never Say Ole edt
tenet,

check for a course set would be
in the next post. Other high
school teachers I know would
do the same.

J im MCSherry N3AMF
Phll .delphl. PA

When a contest Is on- tor ex
ample, the Novice Roundup
a ll of the Novice band sec t ions
are pure aRM, teaching and en
couraging complete disregard
for courtesy on the air. A sma ll
portion of the ent ire Novice!
Technician popula tion hogs all
parts of the band s and creates
havoc for those with skeds. etc.

No, I 'd only make i t worse. I hap
pen to enjoy contes ts, ORM,
fru stra tion, aggravation, and
such, while not liking skeds. 
Wayne.

Why can' t contests be limited
to a portion of each band where
they can enjoy(?) the CRM and
know where to find their o ther
contestants? I bet that if you
were an o ff ic ial in the ARRl, you
would do something like I sue
gest.

cense, over the badly wounded
body of the ARRL Up until
George Sterl ing, the ARRL had
its own way with the FCC.
Wa yne.

I',. :1:E:~~:~~~: ; to,; a! ,-----------1
goal of gearing up a quarter-nul
lion hams in the near future. I am
Impressed, and excited. I am a
high school chemistry teacher,
and I have been looking for
some assistance in sett ing up a
ham station at the school.

We have over 500 students, in
cluding three act ive hams, all
capable and interested. They all
get over three hours a week on
Apple II computers, o f wh ich we
drive eight, wit h double disk . I
be lieve t can Interest at least
10% of these kids to try amateur
radio, and surely half of those
would get their ticket.

The notion of video training
sessions seems to me a god·
send. I have had a Technician
license for two years, but have
not been act ive enough to con.
sider mysel f a good model of op
eration. Having video tapes for
training wou ld overcome this
problem. I am already familiar
with your code tapes, and con
sider them excellent .

Please let us a11 know when
the video tapes are ready. My

I

G. D. C.usey
3641 North 11th Sireet

Abilene TX 79603

t ionship with him since in 1964 1
was a member of a slate of elec
tors pledged to Goldwater/Miller
which was elected in Mississ ip
pi. AlSO, I wrote to both because
they are influential members o f
the Republican Party. As yet,
there has been no response, but
that is not unusual; they get so
much mall.

Perhaps a few letters from
your readers on the subject to
either or both would bring this
idea more forcefully to their at
tention. Of course, if there are
readers who know other per
sons high In the party, letters to
them, too, would help.

While I am putt ing myself tor
ward, I must, In all honesty, ad
mit that there are others in the
broadcasting and amateur fra
ternity who are more qualified
than I. II anyone has others to
propose, I would be happy to
support them because I feel we
should have a voice-mine or
another amateur's.

Should anyone want to know
where I stand ph ilosophically on
the specific issues, amateur or
otherw ise, fac ing the FCC, I
wou ld be most happy to corre
spond with them.

Wrong, GO... we did have a
ham commissioner and it was
he who got us the Novice 1/.

wealth of material presented
which never rea lly reached more
than the few attending the con
ference. Pity. Perhaps your Jet
ter will bring in some ham re
sponse. , suspect that if you
were to make arrangements for
some 0' the materia l to reach us
fo r publication, you 'd soon be
getting 8 lo t more interes f. 
Wayne.

I FCC COMMISSIONER? I
II has occurred to me that

there has never been an FCC
Commissioner who has been an
ama teur. We have never had a
voice in the inner circle of that
agency. As It happens, there will
be several appointments to the
FCC by June of 1981. I am an
amateur as well as a working
broadcast engineer. I th ink I
have a feel for both broadcast
ing and amateurs. In consider
ing who usually occupies those
offices on " M" Street, I am re
minded of the old Mexican curse
-"May your life be f illed with
lawyers." We need a change
from that.

I have communicated my Idea
to both senator Tower because
he is my senator and to senator
Goldwater for three reasons.
First , he is an amateur, second,
he will be Chairman of the Sub
committee on Communicat ions;
and third, because I have a
spec ial, non-Obligatory , rete-

HAM HELP
I am trying to locate anyone

having back Issues o f Kilobaud,
73, Ham Radio, or other similar
magazines who would be wil ling
to either donate or sell them to a
young Indian ham.

Ra j VU2UT Is a college stu
dent in India, and is very inter
ested in rad io and microcomput·
ers. He currently has a 6502·
based micro called the Junior
Computer, with a 1K RAM made
by the publishers of Elecktor in
Germany. Any in formation and
help for him with this unit would
also be appreciated.

H. Christopher Ayers WBTTXY
2914 SW 116th

Seattle WA 98146

I'm look ing for paperwork or
an actual working model of a
digita l readout lor the HW·101.
Thanks.

L.D. Dickerson N4DBS
12453 Northwood Road

S.v.nnah GA 31406

I need a schemat ic and/or
other info on a 45Q.MHz solid
state transce iver, " Trans-Com"
model 940, manufactured by
Com munications Com pany,
Coral Gables Fl (no longer in
business), I will pay for a Xerox,
etc, Thanks,

Hart.n Goodsall W7lTH
70 South 2nd East

Hyrum UT 84319

I need a manual or schematic
for an Omron Systems Model
8025 CRT termina l. A photocopy
is f ine. I will be glad to pay for
any copying costs.

Roger Eslick K84VT
29 ElmO(. Avenue

Goose Creek SC 29445

I am looking tor anyone inter
ested in forming an 1802 users
net on 20 meters. Any info, corn
ments, or suggestions abou t
this would be welcomed.

Bernie Murphy
102 McCr.ney Street

O. kvlUe, Ontario
C.n.d. l6H 1H6

Wou ld someone be willing to
help a lad who is wOrking his
way through high school as well
as helping a widowed mother,
younger sister, and brother? An
uncle gave a several years sub
scription to 73 as a birthday

present to help future ham exam
aspirations, but the lad 's hatred
o f scrounging keeps him quiet
on a further wish. If someone
has no further use for a set at
Csllbooks (one issue) from las t
year, these would be gra tefully
received, as his own ncmeeunt
receiver is in use. In return, post
cards or a souvenir o f Zl·land,or
your requirements, could be
sent. Please sent to:

B. Wilson
PO Box 1082

Hamilton, Waikato
New Zealand

I want to thank you for your
help In getting a much needed
schematic for a frequency coun
ter I have. One week after I re
ceived my copy of 73, I received
a letter from Gil Desvern ine
W2PKZ who offered to copy it
tor me. Thanks again.

Dennis Cornell WD4HRO
Mil lington TN
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KAHANER REPORT

Radio District Group A Group B Group C Group 0

o KII H KBIVU NtclH KAIKJK
1 KC1F KA1N X N1BIM KA1GOB
2 KK2H KB2WU N2CHL KA2LHO
3 KC3L KB3NS N3BQZ KA3HAU
4 NJ4C KC4WP N4EEF KA4TJL
5 K0 5X KCSGT NSCTW KA5KXS
6 KV6F KD6QO N60YT KA60MB
7 KG7A KBTTI N7CHS KA7JQJ
8 KK8L KCSAI N8CJW KA8MCJ
9 KE9H K89VC N9BYW KA9KEG

N. Martna Island AHIA AHlAA KHIAC WHlAAE
Guam AH2K AH2AH KH2AO WH2ACT
Johnston Island None None KH3AB WH3AAB
Midway Island None AH4AA KH4AC WH4AAF
HawaII NH61 AH6CK KH6LN WH6ANX
American Samoa AH8A None None WH8AAK
Wake, Wilkes, Peale None None None WH9AAA
Alaska NLTT AL7BS KL7LU WL7APC
Virgin Islands KP2B KP2AC NP2AH WP2ACK
Puerto Rico NP4E KP4BZ NP4BV WP4BTG

Table J. Calfs igns issued February I, 1981. Group A = Extras; B =
Advanceds; C = TechS and Generals; D = Novices.

Larry Kahane, WB2NfL
2307 Cathedral Ave. NW
Washington DC 20008

PLAIN TRUTH ABOUT
PLAIN RULES

Highlight ing my first column
from Washington DC, the center
of the empire, Is perhaps the
most Important FCC ac tion
since ham radio began. The
Commission has chosen ama
teur radio rules and regu lations
for plaln-languaqe revision. Fol·
lowing the FCC's success wit h
the plain.language rewrite of
CItizens Band rules-which, in
cldentally, changed the name to
Personal Radio Service- it de
c ided 10 continue the process
with amateur rad io.

The leoa1stuff happened last
year. A notice of proposed rule
making was adopted by the
Commission in November and
released the following month.
That NPAM laid the groundwork
and said, in part, "We chose the
Amateur Radio Service rules as
our latest plain language revi
sion because the existing rules
are unnecessarily complex and
difficult to understand. This is
especially a problem in the Arne
teur Radi o Service since many
of our applicants and licensees
are young persons."

Amateurs will benefit from
the rewrite In many ways. The

darn rules will be written In
English, so we can all under
stand them. In fact, the format
will be question and answer. It's
not beautiful prose, but It's easy
to understand. In add ition, some
rules will be relaxed, others
brought up to date.

First of all, the Service's new
name Is " Amateur Telecommu
nications Service." In its own
subtle way, the Commission
hopes that this will make us
think o f ourselves as more than
just voice and Morse code peo
ple. The name change reflects
growing Interest In digital com
munications.

Second, good old Part 97 will
be d ivided into four sections: (a)
Amateur Radio rules, (b) RACES
rules, (c) Amateur Satellite ru les,
and (d) Standards, for all three.

Now the good part . Most
changes are just In wording, al
tering tawyereee to American.
But while the FCC clutched its
pen, some deregulation crept In.
Here are some bright po ints.

The FCC proposes enmmat
Ing all logging requirements. In
Its place, you must keep the fol
lowing when you operate: your
license or photocopy, copies of
letters In which you Informed
the FCC of address changes,
copy of the Amateur r ereccm
munlcations Service rul es, any
written permission you received

from the Commission, and cop.
tea of leiters from the FCC about
your station or operator'S li
cense.

For repeaters, you must keep
these items: computations for
average height above average
terrain and externa l power. For
remote control operations, you
need: control operators' names,
calls, and addresses, block dia
gram and technical explanation
of link, description of measures
for shutting down the station If
control li nk falls, and, I inally,
measures lor monitoring trans
mission frequency.

You must retain these records
for your li cense term.

Not bad. The FCC shows a lot
of class wi th these changes.
And not only are the new rules
easier to understand, they're
easier to read. The old rules
were written in super-emeu type
that looked like a cut-rate wash
ing machine warranty. New rules
are in typewriter-size type.

The FCC isn't doing this In a
vacuum, mind you. If you harbor
comments about plain language
ru les, let the Commission know.
You may respond to the propos
al by reading the text, or just the
parts you 're hot about, and let
ting them know If they're on the
right track. Posit ive comments
carry as much weight as nega
tive ones.

For information on how to
contact the FCC about Docket
PR 80-79 (the PR means Private
Radio Bureau , 80 is the year it
was written, and 79 means it
was the 79th Issue Irom the bu
reau), call John Johnston at
(202)-254.QB84. Or you can write
him at FCC, Private Radio Bu
reau, 1919 M St., Washington
DC 20554.

Comments are due by June
19. Replies to those comments
must be In by August 19. And, if
you be lieve, or your group be
lieves, that the Commission is
making a huge mistake and you
have some ideas 01 your own
but need more time to get them
orga nized, you may ask for a
deadline extension. If the rea
son is important enough, the
FCC will grant extra t ime.

NO NEW LICENSES FOR
CLUBS, SO FORGET IT

On occasion, the FCC will ts
sue statements on subjects that

seem to cause a lot of concern
or misunderstand ing. Some
times they are just rehashes,
sometimes gentle reminders,
sometimes clarifications.

The FCC has received loads
of queries about new licenses
for clubs, military recreation,
and RACES stations. Last May,
the Commission amended rules
pertaining to these stations, and
the folks in Wash ington want
you to know they haven 't
changed their minds. No new
licenses for clubs, milita ry
recreation, or RACES stations
will be issued. Period.

Only renewals or modifica
t ions are a llowed. However,
changing a trustee or club name
Is considered a modif icat ion ,
and that is all owed. II you sti li
don't believe It or you wan t to
argue, call the Consumer Assis
tance Staff in Gettysburg PA at
(717}-334-9167.

CALLS1GNS: CAN'T SEEM
TO GET ENOUGH

In keeping with hams' Insatia
ble hunger for call-letter rou lette,
the FCC published a chart of Is
sued call leiters. C8 l1slgns list
ed in Table 1 are the last ones
mailed, as of February 1.

MARINE GRAB FOR 220?

Contrary to rumors floating
around In ham circles, the FCC
never seriously considered plac
ing the automated Inland water
ways communications system
In the 220-MHz band. The sys
tem, wh ich will be used for ship
to-shore communications only,
was slated lor 216-220 MHz or
806-890 MHz.

Similar to the proposed cellu
lar mcoue-tetepbcne service,
the inland waterways service
places repeaters all along the
Mississippi River and it s major
tributaries. To contact a boat,
you d ial a central number and it
connects to the repeaters. In
stead of the o ld system of trying
to find the marine operator near
est your vessel -and maybe
taking several radio call s from
various operators -it takes only
one dia ling. It works the other
way , too. Instead 0 1vessels call
ing the nearest marine operator,
the crew simply dials a conven
tronartereoncne and the nearest
repeater is keyed up. The aye
tarn al so tran sm it s data and fac
simile and will be used mostly
by commercial vessels such as
barges and tugs.

The FCC decided to euct
216-220 MHz lor the service.

•
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WELL, THERE GOES
THE NEIGHBORHOOD

Whether t he FCC is defin itely
moving across the Pot omac to
Rosslyn VA is 51ill a tough one
to call. In the long run , the FCC
could save money, and instead
of bein g spread out over three
downtown build ings, they would
be in one. Amid all the controver
sy and alleged under-the-table

dealings, Congress is ba lking at
the move because it's never hap
py when federal agencies leave
the District.

ONE OFTHE OK GUYS LEAVES

Charles Ferris, FCC top ce
nana, retired last month. Heavy
duty broadcasters didn't like
Ferris because of his yearning
for broadcast deregulation,

Under Ferris' rule, row-power
TV was proposed, cable cern
pan ies flourished, and satellite
superstations grew. Networks,
which for years had the only
wheel in town, wanted 10 keep it
spinning their way. The more
players in the game, the less
each player gets. And the big
guys couldn't handle it.

AI presstime, h is replacement

wasn 't named, but smart money
Is on Mark Fowler, a communi
cations lawyer. To be an FCC
commissioner (the chairman is
also a commissioner), you don 't
need a h igh-school d ip loma or
any discernible skills. It's strict 
Iy by presidential appo intment .
Even money won't help you get
the job unless it f inds its way fn
to the right po litic ian's pocket.

Reprinted from the Fed",1 Register

FCC

(h) Application. for a maleur r. dio
alltlon licenllft .nd RACES .telion
licen.... are nol reviewed for anlenna
.truclure epproval Applicanta and
licen_ in thOM aervi~ may nolered
or UM an antl!flfla which excee<b the
heiJ't llimit.liolUi l;Ontained in II 17.7

and 17.14 of Illi. chapter unl.... nOlice
h.. been filed willl both the FAA on
FAA Form 1460-1 and willl the
Commiaaion on FCC Form - " ,
prior . pproval by the Commle.ion hu
been cbtaleed.

I"AS U. lkH --.
(.) Except .. proYided in paral"'ph

(b) of thie oection. an anl.nna for a
alalion in lbe AlMteur Redlo SankaP
which exCMd. llle foDowlfll h.taht
ll-.ita tioN _J not be erected M uaad
unw.. notice ha l t-o filed willl bolll
the FAA on FAA Form 7'llO-1 and with
the Commiulon on FCC Form-. and
prior . pprov. 1b, Ille Couuai..;OII hal
bMa oblained for.

It J • 0 •

(Z) , 0 °
(3) "''hen requeeled by the FAA. an y

con.tructlon or -.Iteration Ih.t would be
ln en inatrumenl . pproach ....a (d<>nned
in Ihe FAA .t.ndarels go~emi n.s
Inetrumenl approach pnx:edun. ) and
"'allable Information indicateo il mlghl
exceed an ob.truclion .tan darel of tho
FAA (I 17.7Ie) of !hil chap ler).

{4) Any co....truction or . Iterallon on
any of th~ following ailJlorte, includin.s
heliport. (f 17.7(d) of thia chepter}.

(I) An airponthat i. availa ble for
public uae and i. Hlled in the Airporl
Direclory of Ille cUm!nt Ai'0160'e
Infonnalion Manual or in ellher the
AI...lr.a or P. cific Airman'a Gui de and
Om Supplement

(II) An airpon unde' conllruc'ion. lllat
ta Ihe .ubiect of a ncuee or propoaal on
file willl llle Federal Avi.tion
Admini. tretlon. and except for mUiI.".
alrpot1.. ill. clearly indicaled thaI the
airport wiD be available for public UM.

liiI] An airpwlthall. operated by an
armed force of the United Slales.

PART 17-AMATEUR RADIO SERVICE

II , P.rt 'IT of Chapter t crTHle 47 of
the Code of Federal Regul6tiona ia
a mended, 81 follow. ,

In 191,45 p6r68l'a ph (a ) int roduclory
lui and .ubparegraph (3J thereof are
rflvi.ed .. follow•. Allo. e new
. ubparaaraph (.) ia added 10 paralraph(.,

•••••

ordered eonoem!he Commi..lon'e
ant~nna approv.1 pl"OCedurea a nd
pr.cllon. end elao involve an edilorl-.l
amendm~nlto confonn Part 'IT Auta 'eur
Radio San-lca Rule. 10 Pat1 17 anlawla
Nlqw.....n\a., ..~ . .... dlepanam,: with
lhe pri£w 001101 end public proce<fura
pro"l.lolll of Ill. Admini. tr. Uve
ProcedUrfl Ael (ue 5 U.S.c. M3(b) (AJ
a nd [BJ). HlIwever, ,, the ."",ndmenl.
be lna adopted a re aubject to Illa
c1 ea renc. of Nportlna requl Nlmllll te by
Ihe Gen. ... l Aocountl", o mce, !he
etfncti". d.l . of Illla eclton wtll be
announced bJ public nolk>a lit ille _
Ntura.

a. FOl lnfllrma.lion on Ill..... rule
chaJl8lla contact Jobn B.lobneton. (202)
63z-491,lo1.

tSe<:a. .. :t01 J07. 48 SUl-".-oded. 10lllL
l oa. 10ll3i; 41 USc. 154, J03, lI01).

Fodenol Cooamunlcaoo... 1:<-'";"'_

PAATt7~

MARlUNG, AND UGHTlNG OF
ANTENNA STRUCTURES

I. hrt11 of Chapter I of Title 41 of 'he
Code of Fede... l Regulallo.... I.
amended. a. follow",

In 1 17 4. paragra ph (. ) i....vilJed.•nd
• new pllrflgraph (h) I. added:

1 17.• CORn' . 'on ..... ' .... lkH iol'
prOll g , . d anlenna .truo;tura wllh reaped to
poaaIbIoI haunt 10 atr ....tlorl.

(a ) Except u provided in paragraph
{hj Dl lhl••ecli lln, all applicalion. are
reviewed In determine whelher Ihere ie
a rcquiremenl Iha' Ihe applicanl file a
Notice of Proplll ed Conslrud illn or
Alter. lion {FAA Form 14M-1) with lhe
Federlll AvtaUon Adminiltralion.

they may eon.tltule, a esenece to air
nn l,.lIon.~ Part 11 of the COmmiulon·.
rules ...1. forth ~teria aod procedure.
by which Iha COmmtulon n lll"Cillft thla
aulbority.

%. In the AlMtlN!' Radio Service. an
antenn".tnoeture which would exceed
",rim heis!t l limita tiona (Nt forth ID
1 91.4$J lIl8y not be et'IICled M uaed
unleq priM a pproy-.l by Illa
Commlaaion baa been obt.ined.
CuTf'ently. amatlN!' radio openI ton
oblain thia appt"llval by filinS FCC F~

610 -.nd 714 willl 1M Commiaaion and
FAA Fona 7'llO-1 witb the FAA no...
req","b fM antenna alruclure approval
• .. prooeued paniaUy a l the Privala
Radio Burna IicenaiIIJI facility in
GeUy.burg. Pa. a nd panta lly at FOB
Antenna Survey Bnnch In W",hinglon,
D C.

3. We arfl amendina Pam 17 and 97 of
our rulH to aUow a mateur radio
opera to.. to file a ainllle fonn to oblain
6ppronl of propoaetl anlenna
l iruclure. , In.tead of Ille two fonn. (610
and 114) cutTllnlly required By !hi.
achon, we are almpUfying the antenna
approva l proce.. for both Amateur
R6 dlo Ucenlees an d the Commi..ion,
All antenn• • tructure approval reque.l.
filed on Ille new form wi.ll be pnx:e. ...d
en lirflly In W.e.b.l",ton. D.C. hy!he
Anlanne Survey Br.nch,

4. We are alao .mendi", paragrapb
(al of 1 W .4$ 10 agree with the c:urrenl
worelllll of 111.7 of Ille Nle•. Since
Amateur Radio Servioce Iicensefl arfl
aubjft<;t 10 1M provielona of Pat1 17, .ru.
amendmentla edllortal lD n.ature and
impoaet no lIew requlrementa.

$. Since the rule daanges he...in

AOENCT. F...anl CommWllca llon.
Commi..ion.
~Final rvI..

Chan9n In Proudurft, 101 Appl 0\-.1
of Ptcpc"ed Ant...... svuetur" In_
Am.t_ Ra4lo s.me.

.. 'n: 'The Corruni..ion it amend.i1lJl
Pam t1 uod ." ol u. rule. 10 . Implify Its
pnx:edure for prooealna requnt. lot
.ppro..1of AlMtlN!' b dlo . Iatior\
antenu .tnIct_ willi~ 10
pouib~ h.arel to .1r n.rig.lliOD. The
Comml..ioD la alto mald na an editorial
chanae to coafoml a rule HCtloa ID Pat1
." to a paraDeI rula aeclion In hrt 17.
IA'KTI'A 0AlW: The amendmenta beiIIJI
.doplfll are aubjed to the c:Iearance of
reportinc requlre~ltby Ille General
AccoWItinIJ 0ffIca. the elfectlv& da til of
llliJ action will be al1l\OUDCed by pubUc
notice In !he Ilear tuturfl.
~ Federal COmmunicalto....
Commi..lon. Wuhlngton. D.C. 205M.
FOIl F\IIlTlIEIII _ OIIMATJOH CONTACT:
John B. [e hnaton, PrInt. Radio Burea u
(ZOO) 632-4964.

~frfT""Y '"POIIIlIATIO!oI;
In lhe "",Iter of chanllea in procedure.

for apprllYllI of propo...d .ntenna
atruc!urel in the Amateur Radio Service.

Adoplod ' enuary" 1981.
~lNord: 'anuary %I , 1981.

8) the CommiHl"'" Chairman FIItria al>-ll.

I. Sec1ion 300(q} of Ill.
Communk:alio"", Act of 19J4, ..
.mended. proYidN 111.' liM CommlNioo
IlhaU "'haveaulllotily 10 requi re lhe
p;oinli"l a nd/M IUumlnation of redlo
Iownw if and when in Ita judgment ° 0 °
there iJ a ~aaonabla ponibili ty Illa.

VAN I ~ P LAT E COMPANY
POBOX 136. W. Ydlrnouth . MA 02673
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CALL SIGN PLATE
-WE ATHERPROOF -
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LOOKING WEST

SOCIAL EVENTS

trom page 138

hope to be able to discuss the
Important points of the pro
posed rules in the column the
next few months. At this time,
everything is just innuendo and
rumor except the al ready welt
publicized po in ts. I guess there
will be some who say that this
lates t "bug" In the FCC's eye

Listings in this column are
prOVIded free of charge on a
space·available basis . The
following information should be
included in every ennoonce
ment: sponsor, event, date.
lime. place. city, state, eamts
sion charge (if any). features.
tal/(·in frequencies . and the
name of whom to contact for
further information. Announce
ments must be received two
months prior to the month in
which the event ta/(es place.
They should be sent directly to
Editorial Offices, 73 Magazine,
Pine Street, Peterborough NH
03458. Attn: Social Events.

SUNNYVALE CA
MAY 1·3

The West Coast UH F Society
and Project OSCAR, Inc., will
hold the 26th Annual West
Coast UHF Conference on May
1-3, 1981, at the Sunnyvale
Huton, 1250 lakeside Drive,
Sunnyvale CA 94086. There will
be registration Friday night and
a social In the hospitality room.
Saturday registration will begin
at 8:15 am and be followed by
orientation, technical sessions.
a barbecue cookout luncheon,
prize drawings in the afternoon,
and dinner. Saturday night will
also Include noise f igu re mea
surements. Sunday morning will
feature a show-and-tell of horne
brew projects, as well as enten
na measurements tests. Pre-reg
rstretrcn is $5.00; cost at the
door will be $8.00. For more In
formation or pre-registration
send an SASE to West Coast
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was caused by the modelers. I
doubt it. If there is anything to It,
and if amateurs eventually lose
RIC privileges on six meters. It
wilt probably be the result of In
ternal FCC policy more than
anything else.

Oh, yes, lest I forget: It seems
thai there are many differing In
terpretations of Carson's Rule

UHF Conference, PO Box 5283,
San Mateo CA 94402.

GRAY TN
MAY 2-3

The Bristol Amateur Radio
Club, the Johnson City Amateur
Radio Association , and the
Kingsport Amateur Radio Club
will hold their fi rst annual Trl
Cities Hamfest on May 2-3, 1981,
at the Appa lachian Fairgrounds,
north of Johnson City (off High·
way 137), Gray TN, from 9:00 am
to 5:00 pm on Saturday and from
8:00 am to 4:00 pm on Sunday.
The dealer space charge at the
door Is $30.00 for the weekend
for a 10 x 12 space. The dealer
Charge also includes security
and admission for five employ
ees. There are approximately 40
RV spaces with complete hook
ups renting for $5.00 per night
inside the fairgrounds. Motels
are available nearby. Dealers
can set up anytime after Friday
noon or alter 6:00 am Saturday
and Sunday. Further intorma
tion can be obtained by writing
Mary S. Biggs KA4EXP, Secre
terv-rreasc rer. 'rn-cures Ham
fest, PO Box 3682 CRS, Johnson
City TN 37601, or phoning either
(615)-928·1818 or (615)·282
1711-x380.

GREENVILLE SC
MAY 2·3

The B lue Ridge Am at eu r
Radio Society will ho ld its en
nuat hamtest on May 2-3, 1981,
at the American legion Falr
grounds, Highway 25 bypass,

as there are engineers. I suspect
that aU are correct in some way.
Not being an engineer myself, t
hazard to venture any further
guesses. I learned 01 the el(
lstance of carson's Rule during
the time I was heavily involved in
two-meter repeater coordina
tion activities here in the south
west, this during the time we
were considering whether to go
upright or invert the 150kHz ter
tiary channels. When applied,
both the definition you give and
that utilized by the then SeRA
seem applicable. Another result
of the bandplan article has been
a myriad of interpretations of
the aforementioned Carson's

Gree nvi lle SC. On Satu rday,
FCC exams will be given at
Greenville Tech from 10:00 am
till 3:00 pm. Other features will
include dealer exhibits, inside
flea markets , chicken/pork
plates. prizes, overnight RV
parking. and motel rooms avan
able at the Ramada Inn (1-800
228-2000).

WOODBRIDGE NJ
MAY 2

The DeVry Technical Institute
Amateur Radio Club (WA2MOl)
will hold its f ifth annual amateur
radio and computer flea market
on May 2, 1981, at OeVry Techni
ca l Inst itute, 479 Green Street,
Woodbridge NJ. The flea market
will begin at 9:00 am and for
those who wish to set up tables,
a lee of $3.00 will be charged.
Talk-in on 146.520 beginning at
8:00 am. For further information,
call Frank Koempel WB2JKU at
634-3460 or Steve Hajducek
KA21 FX at 727·5962.

MEADVILLE PA
MAY 2

The seventh annual North
western Pennsylvania Hamlest
will be held on May 2, 1981, at
the Crawford County Fair·
grounds, Meadville PA. The
gates will open at 8:00 am. Ad·
mission is $3.00; children under
12 will be admitted Iree. Indoor
table spaces are 55.00 per space
and ou tdoor car spaces are
$2.00. Bring your own tables. Re
fres hments will be available.
Commerci al displays are wel
come. Talk-in on .04/.64, .81/.21,
and .631.03. For information,
write CARS. PO Box 653. Mead·
ville PA 16335, Attention: Ham
fest Committee.

;

Rule. The basic differences are
semantic in nature.

Again, l ew,thanks very much
lor taking the time for writing
the detailed letter. As I said in
the note of two weeks back, I
will endeavor to see that it ap
pears in print.

The last two Looking West
columns might be described
best as a discourse between two
amateurs who have sincere con
cern for the future of an impor
tant amateur band. There is no
doubt that our end objectives
are the same. We differ only In
the way we approach solving the
dilemma.

LYNCHBURG
MAY3

The lynchburg Amateur
Radio Club will hold Its third an
nual swactest at Brookville High
School in lynchburg on Sunday,
May 3, beginning at 10:00 am.
Tables, food service, and plenty
of free parking will be available.
Talk-In on 146.011.61 and 146.52
simplex. For further lntorma
tion, contact Kenneth O. Grimm
K4XL, 505 Hayes Dr., lynChburg
VA 24502.

STIRLING NJ
MAY 3

The Trl.county Radio Associ
ation will hold its annual Indoor
tremtest flea market on May 3.
1981, at the Passaic Township
Youth Center, Valley Road, sur
ling NJ, from 9:00am to 4:00 pm.
A donation Is $2.00 and the ta
bles are $5.00. Hot lood and re
freshments will be served. An
Icom IC2AT will be one of the
many door prizes. Talk-in on
147.8551.255 or 146.52. For inter
meucn. write TCRA, Box 412,
SCotch Plains NJ 07076, or call
Herb Klawunn W2CHA at (201~

647-3461 .

PENNS PARK PA
MAY 3

The Warminster Amateur
Radio Club will hold the 7th an
nual Ham-Mart on Sunday, May
3, 1981, from 9:00 am to 4:00 pm
(rain or shine) at a new location,
Middleton Grange Fairgrounds,
just minutes from 1-95 or the
Pennsylvania Turnpi ke on
Penns Park Road, Penns Park
PA. Featured will be door prizes,
plus a grand prize to be drawn at
3:00 pm, a flea market, a free FM
Clinic, and an auction. Therewill
be ref reshments, rest rooms,
and shelter available. Regislra·



KEY WEST FL
MAY 16-17

The annual Conchfest will be
held on May 16-17, 1981, in Key
West FL Activities will Include
an all-you-can-eat conch dinner
on Saturday night, a social hour,
a Iree conch train tour, a free
conch trolley ride, a conch shell
blowing contest, and prizes. A
discount book for many Key
West ettracttons will be evan
able. Conchfest tic kets are
$25.00 per person, tickets for
harmonics (12 and under) are
$15.00 each, and rooms at the
Sportsmen'S Inn are $34.00.
Tickets include Saturday night
d inner, three free drinks at the
social hour, the Sunday morning
cont inental breakfast at the
Sportsmen's Inn, and the dis
count book. For more informa
tion and advance reservations,
write Key West Amateur Radio
Club, Inc., PO Box 2371, Key
West FL 33040.

DURHAM NC
MAY 16-17

The Durham FM Association
will hold its Durnamtest '81 on
May 16-17 , 1981, at South

"... at last . . .
your shack organized!

A beaut il ul piece of furniture - your XYL will love It!

$16450 S-F RADIO DESK
Deluxe- Ready to Assemble

plus many smaIter prizes. A
lunch counter and parking will
be available, as well as camping
in the immed iate area, and free
transportat ion for flying to and
from the Wexford County Air
port . Talk-in on 146.37/.97. For
further information, contact the
Wexaukee Amateur Radio Asso
c iat ion, Box 163, Cadillac MI
49601 .

SILOAM SPRINGS AR
MAY 16

The Northwest Arkansas
Amateur Radio crub, Inc., will
hold its t st annual hamfesU
swapmeet on Saturday, May 16,
198 1, at the Siloam Springs
Communi ty Bu ild ing , Siloam
Springs AR, from 8:00 am to 5:00
pm. It will be all indoors and
commercial exhibitors' tables
are free. Flea market tables are
$2.00 each. Doors open at 6:00
am for setting up tables. Great
prizes will be available, In
c ludlng a T5·830. There will be
refreshments and free parking.
Talk-in on .16/.76 or .52 simplex.
For more information, send an
SASE to Bob Harmon WSSEP,
Route 1, Box 13E, Elkins AR
72727.

RadiOeq"i~I

not incl_

Designed with .ngled rear shell lor your
viewing comfort and ease 01 operation.

FINI SHES: Walnut or Teak Stain. sq
FIOOf Spac.: 3'" Wi"" by 30" DHp

A"",honal lnl""""l lon on Req t .

cr-....Money Orders. BankA ncII'd
• ..., Male , cr..,~ Accepled ,,~

Also A.....tlI<f F 08. Cutvet C<1y. (In cali! Add , .. S-Ies Tax.)
FIoot Space·51·· WIde by 30··~ __ DEAL ER INOUIR IES lI\l VITED __

$ 192 .50 $-I' AtnCtotrw RcwhoJ'ft'nce-1
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 _ PHONE (213) 837-41170

CADILLAC MI
MAY 16

The Wexaukee Amateur
Radio Association will hold it s
21st annual Swap Shop & Eye
ball QSO on Saturday, May 16,
1981, at the Michigan National
Guard Armory, Haynes Street,
Cadillac Mlfrom 9:00 am to 4:00
pm. Admission is $2.00, and
a-teet tables are $3.00. There
will be a grand prize, a Yaesu FT
207R hand·held transceiver,

boro its annua l indoor sweetest
on Saturday, May 9,1981 , at the
cedarburg Community Center
Gym, Washington Avenue, Ce
darburg WI . Cedarburg is 22
miles north 0 1Mi lwaukee. Doors
will open at 8:00 am lor the
general public and 7:00 am for
table setup. Admission is $2.00
in advance and $3.00 at the door.
Tables are $3.00 per 6 teet (ad
vance purchases are recom
mended). Features will include
door prizes, load, refreshments,
and free pa rking. Talk-In on
146.37/.97 and 146.52. For more
inlormation or advance tickets,
send an SASE to Ozaukee Radio
ClUb, PO Box 13, Port Washing·
ton WI 53074.

DEERFIELD NH
MAY9

The Hosstraders will hold
their e ighth annual ta i lgate
sweetest all day on Saturday,
May 9, 1981, at the Deerf ield
Fairgrounds, Deerfield NH. Ad
mission is $1 .00, which includes
tailgating and commerci al deal·
ers . Proflts will benellt the
Boston Burn Unit of the Snrtn
ers ' Hospital lor Crippled
Children. Last year we donated
$2,058.16. Talk-in on .52 and
146.401147.00. For more Inlorma
non. send an SASE to Joe
K1ROG, Star Route, Box 56,
Bucksport ME 04416; Norm
WAlIVB, AFD Box 28, West
Ba ldw in ME 04091 ; or Bob
W1GWU, Walton Road, Sea
brook NH 03874.

non Is $3.00 per person, wh ich
inc ludes one ticket lor door
prizes. YLs, XYLs, and children
under 14 will be admitted free.
Seller (tallgater) spaces are
$2.00 (wi t h tables available).
Talk-In o n 146.52 or WARC
147.691.09. For addit ional inter
mat ion, wr ite WARC, PO Box
113, Warm inster PA 18974, or
ca ll Mark Hinkel WA3QVU at
(215)-657·7295.

SULLIVAN IL
MAY 3

The 20th annual Moultrie
Amateur Radio Klub Harntest
will be held on May 3, 1981, at
the Moultrie County 4-H Genter
Fairgrounds, located 5 mi les
east 0 1 Sullivan n, on Cadwell
Road. There will be a heated In
door and a large, covered cut 
door I lea market. There is no
charge to vendors. Space is
available on a lirst-come, first
served basis. Talk-in on 146.94
and 146.055./.655. For more
inlormatlon, write MARK, PO
Box 327, Mattoon IL61938.

EAST HARTFORD CT
MAY 3

The Pioneer Va lley Radio As
sociation will sponsor Its fourth
annual I lea market on Sunday,
May 3, 1981 , at a new location in
the George Penny High SChoo l,
East Hartford CT, from 10:00 am
to 4:00 pm. The admission dona
t ion Is $1 .00 and tables are
$8.50. For advance table reset
vations or inlormation, contact
Arnie K1NFE, PO Drawer M,
Plainville CT 06062.

CEDARBURG WI
MAY9

The Ozaukee Radio Club will
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Square Mall, Durham NC. There
will be a large covered flea
market, and rental tables will be
available. General admission is
$3.00 with no additional charges
for tailgaters or dealers' spaces.
On May 17 there will be ladies'
bingo. Talk·in on 147.8251.225,
146.52, and 222.341223.94. For
further in formation and advance
tickets, write Durham FM Asso
ciation, PO Box 8651, Durham
NC 27707.

EASTON MD
MAY 17

The seventh annual Easton
Amateur Radio Society hamfest
will be held on May 17, 1981, rain
or shine, from 10:00 am to 4:00
pm at the Easton senior High
SChool catetcrfum on Route 50,
justsouthol Easton at mile mar
ker 66. Donation is 52.00, with an
additional 52.00 for tables or
tailgaters. Talk-in on .52 simplex
and 146.4451147.045 on the re
peater in Easton. For more de
ta il s, write R. C. Thompson
KA3BKW, PO Box 1473, Easton
MD 21601 , or Easton Amateur
Radio Society, tnc., Box 781,
Easton MD 21601 .

EVANSVILLE IN
MAY 17

The Tri-5tate Amateur Radio
Society will hold its annual ham
fest on May 17, 1981, at the Van
derburgh County 4·H Center,
Evansville IN. There will be an
air-conditioned Indoor flea mar
ket, and over 70 Indoor tables
will be available. Adult admis
sion is $1.00. An outdoor flea
market will also be featured.
Talk-in on 147.751.15 or 146.19/
.79. For further information, con
tact Tom WA90DZ, 2851 Way
side Drive, Evansville IN 47711.

ATHENSOH
MAY 17

The Athens County Amateur
Radio Association's annual
hamfest will be held on Sunday,
May 17, 1981, at the Athens City
Recreat ion Center, East State
Street, Ath ens OH, from 8:00 am
to 4:00 pm. Tickets are $1.00 In
advance, 51.50 at the gate.
There will be a free flea market
for electrcmcs-related items in a
large outdoor, paved area. Some
indoor space will be available on
a first-come, nest-served basis.
setup will be at 7:00 am. Food
and plenty of free parking will be
available. Several restaurants
and a recreation area are adja
cent to the Athens Malt. Talk-in
on .341.94. For further Informa-
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tlon, send an SASE to ACARA,
clo Jeff White WD80XK, PO Box
767, Athens OH 45701 , or tete
phone Joe Foll rod WBBOOD at
(614r797-4874.

WEBSTER MA
MAY 17

The Eastern Conneclicut
Amateur Radio Associat ion will
hold Its seventh annual hamfest
and flea market on May 17, 1981 ,
rain or shine, at Point Breeze
Restaurant , Webster MA. For
more i nfo rmat ion , con tact
Richard Spahl K1SYI, Lake Park
way, Webster MA 01570, or call
(617r943-4420 alter 8:00 pm.

BOULDER CO
MAY 17

The Rocky Mountain VHF S0
ciety will hold the annual spring
hamfest on Sunday, May 17,
1981, from 9:00 am 10 4:00 pm,
rain or shine, at the Boulder Na
tional Guard Armory,4750 North
Broadway, Boulder CO. The ad
mission donation will be $2.00
per fam ily, and there Is no
seller's charge. Setup starts at
8:30 am and we suggest you
bring your own table. The door
prizes will include a synthesized
FM transceiver, and extra raffle
tickets will be available. In addi
tion 10 the big ham swap, there
will be formal technical demon
strations and seminars, cover
ing topics such as teet-scan
ham TV, microwaves, satellite
communications, etc. Food and
dr ink will be available.Talk-in on
146.16/.76 and 146.52. For more
Informat ion, contact Richard
Ferguson KA0DXM, 1150 Albion
Road, Boulder CO 80303, or
phone (303)-499-2871 .

WABASH IN
MAY 17

The Wabash County Amateur
Radio Club will hold its 13th an
nual hamfest on Sunday, May
17, 1981, lrom 6:00 am until 3:00
pm at the Wabash County 4-H
Fairgrounds, Wabash IN. Ad
mission will be $3.00 at t he gate
or $2.50 In advance. Therewill be
plenty o f food and parking avail
able, as well as camping space
for Saturday night. Talk-in on
7.631.03 or .52. For tickets or
more inlo, send an SASE to
Dave Spangler N9ADO, 45 Grant
Street, Wabash IN 46992.

MARSHALL MO
MAY 17

The Indian Foothills Amateur
Radio Club will hold its 6th an
nual hamfest on May 17,1981,a.'

the SaUne Cou nty Fa irgrounds
building, Marshall MO. Tickets
are $2.00 each or 3 for $5.00 at
the door, or 4 for $5.00 in ad
vance. There is no charge for
tables but reservations are re
quested. Registration will be at
8:00 am and coffee and break
fast rolls will be served from 8:00
am to 10:00 am. Lunch (all you
can eat) will be at 11:30 am and
the drawing will be held at 2:30
pm (with a I lrst prize of an teem
IC·2An . Talk-in on .52, .281.88,
and 147.841.24. For information
and advanced tickets, contact
Phyll is French WflWIE, Route 4,
Box 168, Sedalia MO 65301, or
phone (816rB26-8319 alter 5ilO
pm or KflBVB at (816}-886-2837.

ISLIP LI NY
MAY 17

The Long Island Mobile Ame
teur Radio Dlub, rnc., will hold
the ARRL Hamfair '81 on May
17, 1981 (rain date June 7th), at
the Is lip Speedway, 2 blocks
sout h on Islip Avenue (Ate. 111)
or Exit 56. General admission is
$2.00 for all hams, with family
members admitted free. Each
exhibitor space is $4.00 and ad
mits one person. Features in
clude the L1MRUN at 11:00 am,
over 350 computer and ham ex
hibitors along with general mer
chandise and swap 'n shop,
food and refreshments, and
many awards presented through
out the day. Talk-in on 146.251
.85. For more Information, call
Sid Wolin K2LJH at (516)-379·
2861 , or Hank Wener WB2ALW
at (51 6)-484-4322 in the evening.

PITISBURGH PA
MAY 17

The 27th annual Breeze
Shooters Hamfest will be held
on May 17, 1981 , from noon to
5:00 pm at the White Swan Park,
a te. 60 (ParXway West), near Ihe
Greater PittSburgh International
Airport, Pittsburgh PA. Registra·
tion is $2.00, or three for $5.00.
Activities will include a large
free flea market, pr izes, ccn
tests, and a family amusement
park. Sheltered tables fo r ven
dors are available by advance
regist ration on ly. Talk-in on
.281.88 or 29.0. For further Infor
mation, contact Don Myslewskl
K3CHD, 359 McMahon Road,
North Huntingdon PA 15642.

NEWPORT RI
MAY 18

The Newport County Radio
Clu b will hold an auction on
Monday, May 18, 1981 , at 7:00

pm at the club headquarters in
the Seamen's Church Instit ute
Building, 18 Market Square,
Newport RI. Talk-ln on 147.961.36.

GASTONIA NC
MAY 23

The Gastonia Amateur Radio
Society will hold its fifth annual
namteet on Saturday, May 23,
1981, beginning at 9:00 am, at
Karyae Park near Gastonia NC.
Pre-regist rat ion Is $2.50 and
t ickets at the gate are $3.00.
Flea market tables are $5.00
each, with a limit of 4. Flea
market as well as rag-chew
space will be provided. Tailgat
Ing is invited. Exhibitors may set
up at 7:00 am. Features include
retreenments. a grand prize of a
Kenwood T5-520SE (plus other
prizes), a bingo hour, plus plenty
of parking facilities. Talk-in on
147.72/147.12 and 146.52 sfrn
plex. For more information, ccn 
t act the hamfest chai rman,
Glenn Varner W4PBO, 1322
Poston Circle, Gastoni a NC
28052, or phone (704)-866-8339.

HAMBURG PA
MAY 24

The Reading Radio Club will
hold its third annual hamfest on
May 24, 1981 , rain or shine, at
the Hamburg Field House, Pine
Street, Hamburg PA. Adult ad
mission is a $2.00donation. Out
side space is $2.00and an inside
table is $3.00. Doors will open at
7:00 am for taueaters and 8:00
am for the public. Door prizes
will consist of cash and equip
ment. For more Information and
reservat ions, write Box 124,
Reading PA 19603.

ST PAUL MN
MAY 30

The North Area Repeater As
soc iat ion will sponsor a swap.
fest and exposition for rad io
amateurs and computer hob
byists on May 30, 1981, at the
Minnesota State Fairgrounds,
St. Paul MN. There will be free
overnight parking for self-con
tained campers on May 29th. Ex,
hibits, booths, and prizes will be
featured. Admission is $3.00.
For information or reservat ions,
wri te Amateur Fair, PO Box
30054, SI. Paul MN 55175.

COLUMBIA SC
MAY 30

The Columbia Amateur Radio
Club will sponsor the 4th annual
Columbia Hamlesl on Saturday,
May 30, 1981, at Midlands Tee
College, Beltline Campus, Co-



lumbia SC. Doors will open at
9:00 am. There will be plenty of
room available for the outdoor
flea market in the south parking
lot. Dealer displays will be In
doors, and the food stand will be
on campus. Talk-m on .341.94.
For more information, please
contact Mr. Bob Burks KC4lB,
CARC, PO Box 5802, Columbia
SC 29250, or phon e (803)
776-9054 .

GORHAM ME
MAY 30

The Portland Amateur Wire
less Associat ion and the Untver
sity of Southern Maine/Gorham
will hOld an amateur radio Ilea
market on May 30, 1981 , from
8:00 am to 5:00 pm at the gym
and the parking lot (inside if it
rains) at the University of South
ern Maine, Gortlam ME campus.
The cost is $1.00 per person.
Food and drinks will be avail
able. For more information, con
tact John A. Taylor N1 SD, 44
Mitton Street, Port land ME
04102, or phone (207}-773-2651 .

HARTWELLGA
MAY 30-31

The Anderson, Hartwell, and
Toccoa Amateur Radio Clubs
will hold the 3rd annual Lake
Hartwell Hamfest on May JO.31,
1981, at the lake Hartwell Group
Camp, located on Highway 29, 4
miles north of Hartwell GA. Fea
tures inc lude free admission,
free camping, and free tree-mar
ket spaces. Activites include live
musical entertainment, tours of
Lake Hartwell dam and power
house, a rett-tocteo CW contest ,
a horseshoe tournament, and
many other act ivities for the
whole fam ily. Fishing, swi m
ming,and camping are ava ilable
at the site. The campgrounds
opens at 6:00 pm Fr iday and the
ma in prize drawing will be held
at 2;00 pm Sunday. Talk-In will
be on 146.191.79, 147.93/.33, and
146.8951.295. For further mtcr
matlon, co ntac t Carl Davis
KY4T, 203 College Avenue, Hart
well GA 30643.

RANCHO CORDOVA CA
MAY 31

The North Hills Radio Club
will ho ld its 9th annual Sacra
mento Valley Radio Ham Swap
on Sunday, May 31 , 1981 , from
9:00 am to 3:00 pm at the Ma
c hinis ts ' Hall, 3081 Sunrise
Boulevard, Rancho Cordova CA.
There will be table rentals, food,
club auctions, and prizes. Ad-

mission Is free. Talk-In on
144.5911 45.19 and 223.181224 .78.
For further information, contact
NHRC, W6Bwz, PO Box 41635,
Sacramento CA 95841 .

WEST FRIENDSHIP MD
MAY 31

The Maryland FM Associat ion
will hold its annual hamfesll
computer sho w on Sunday, May
31,1981 , at the Howard County
Fairgrounds, West Fr iendship
MD, from 8:00am to 4:00 pm. Ad·
mission is a $3.00 donation, ten
gating is 52.00, and tables are
$6.00. Talk-In on 146.161.76. For
more in formation, write MFMA,
clo Heru Walmsley, Post Off ice,
Harmans MD, or phone (301)
766-3545.

TRENTON TN
MAY 31

The Humbo ldt Amateur Radio
Club will hold its annual ham
fest on Sunday, May 31 , 1981 , at
Shady Acres City Park, Trenton
TN. Featured will be a f lea
market , prizes, ladies' activities,
and light lunches. There are res
taurants available nearby; also
ava ilable will be overnight park
ing for a limited number of RVs.
There is no admiss ion charge.
Talk-in on 146.371.97. For further
informat ion, con tact Ed Holmes
W4IGW,501 N. 18 Avenue, Hum
boldt TN 38343

GRAND RAPIDS MI
JUN 6

The Independent Repeater
Association wil l ho ld the Grand
Rapids Spring Swap & Shop on
Saturday, June 6, 1981, at the
National Guard Armory, 44th
Street, just 114 mile west o f US
131. There wil l be door prizes,
dealers, food, and indoor swap
area, forums, and trunk sa les.
Reserved dealer area is even
ab le. Doors open at 8:00 am.
Tickets are 52.00 and indoor
tables are 55.00. Talk-in on
147.765. For further information,
contact David Jenrsta WD8NZZ,
437 Airview SE, Wyoming MI
49508.

MANASSAS VA
JUN 1

The Ole Virgi nia Hams Ama
teur Radio Club, Inc., will hold
its annual Manassas Hamfest
on Sunday, June 1, 1981, at the
Prince William County Fa ir
grounds, Route 234, Manassas
VA. Booths are available. Ad·
mission is $3.00, children under
12 will be admitted free, and tail
gaters will be charged an addi-

trooat 52.00. Features will in
c lude a ladies' program, indoor
and outdoor exh ib it areas, a fu ll
breakfast and lunch, ch ildren 's
entertainment, CW proficiency
awards, and aSl bureaus. Talk·
in on 146 .3 11146 .9 7 repeater
(W1CROj and 146.52 simplex.
For booth reservations, contact
Joseph A. Schlatter K4FPT, Ole
Virginia Hams ARC, Inc., PO Box
1255, Manassas VA 22110.

CHELSEA Ml
JUN 7

The Chelsea Swap and Shop
will be held on Sunday, June 7,
1981, at the Che lsea Fe lt
grounds, Chelsea MI. Gates will
open for sellers at 5:00 am and
for the public from 8:00 am until
2:00 pm. Admission is $1 .50 in
advance or 52.00 at the gate.
Children under 12 and non-ham
spouses are admitted free. Talk
in on 146.52 simplex and the
147.855 Chelsea repeater. For
more Info, wr ite to W illiam
Altenberndt, 3132 Timber line,
Jackson MI49201.

SHARONVILLE OH
JUN 12

The Hami lton County Ama
teur Rad io Pub lic Servi ce Corp.
will sponsor the f irst annual Cin
c innati ARRL '81 Convention at
the Scarlet Oaks Vocational
Campus, Sharonville OH, on
Saturday, June 12, 1981. This
event will not be replacing the
Cincinnati Hamfest wh ich will
be held on Sunday, September
20, 1981, at the usual location at
Stricker's Grove , Ross OH.

MIDLAND MI
JUN 13

The central Michigan Ama
teur Repeater Association will
ho ld its seventh annual hamfest
on June 13, 1981, from 8:00 am
to 2:00 pm at its new location in
the " Great Ha ll" In the Valley
Plaza complex, just off US Rte.
10 In Midland, Michigan. Tickets
are 53.00; children under 12 will
be admitted free. Tables are
available for 56.00 (53.00 for half
a lable).Trunk sa les wi ll be 52.00
in a designated area. There will
be plenty of free parking . The
Valley Plaza Complex o ffers mo
tel accommodations, RV hook
ups, swimming, dining, a bowl
ing alley, theaters, and a picn ic
area. The major prize drawing
will be at 1:30 (for an H1); there
will be hourly drawings for other
prizes. Videotapes of the Saturn
Ily-by will be shown. Talk-in will
be on 146.13/.73 and 146.52 si m-

piex. For information, contact
carol Hall WD8DOG, 4651 Cardi·
nat Drive, Mt. Pleasant MI 48858;
(517}-n 2.Q363.

GUELPH ONT CAN
JUN 13

The Guelph Amateur Radio
Club will ho ld the 6th annual
central Ontario Amateur Radio
Fleamarket and Computer Fest
on Saturday, June 13, 1981 , at
the Cen tennial Arena, College
Avenue West, Guelph , Ontario,
Canada. Ad miss ion is 51.00,
with children 12 years and under
admitted free. Adm ission for
vendors Is an add itional $2.00.
Tables are $5.00 each on a urst
come basis. The hours are 8:00
am to 4:00 pm; vendors may
beg in setting up at 6:00 am.
There will be commercial dis
plays, computer software and
hardware, surplus dealers, in
door and outdoor displays, and
door prizes. The refreshment
concession will open at 12:00
noon. Talk-in on .521.52, .37/.97
(VE3KSR), and .961.36 (VE3ZMG).
For further informat ion, contact
Dennis Gore VE3DGA at (519)
836 -6226 o r Andy Janosik
VE3GDY at (519)-824-3227.

WILMINGTON OH
JUN 14

The Clinton and Highland
County Rad io Clubs will seen
sor their annua l hamfest and
flea market on June 14, 1981,
rain or shine, at the Clinton
County Fa irg ro und s, St a te
Route 22, Wilmington CH, from
1200 to 2100 UTC. Admission is
$3.00 and flea market space Is
free with admission tlckel.
There will be a sheltered display
area, a food concession, an auc
t ion , and door prizes-,camping
is ava ilable at nearby Cowan
lake State Park, as well as at
private campgrounds and
motels. King's Istand Park is
also nearby. Talk-in on 147.721
.12, 147.81/.21, or 146.52. For tur
ther Informat ion, contact Bob
l ew is KE8E , 192 Northview
Road, Blanchester OH 451 07, or
phone (5 13r783-2740 evenings.

SANTA MARIA CA
JUN 14

The Satellite Amateur Radio
Club will hold t he Santa Maria
Amateur Radio Swapfest at the
Newlove picnic grounds (Union
011 Company), santa Marla CA.
For information on prizes, swap
tables, d inner t ickets, etc., mail
inqui ries to Santa Mar ia Swap
fest, 1600 E. Clark .49, Santa
Marla CA 93455.
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OSCAR ORBITS
Courtesy .f AMSAT

The OSCAR satell ites are subject to atmospheric drag , of course,
and the present period of intense solar activity has accentuated the
problem. During this peri od, ou r sun has been expelli ng huge
numbers of charged part icles, some of which lind thei r way in to the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this reg ion that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously at 
rectec of the two.

If the drag factor is not considered when OSCAR calculations are
performed, long·range orbital projections will be in error. For exam
ple, by the end 011979, OSCAR 8 was more than 20 minutes ahead
of some published sc hedu les. The nature of orbi tal mechanics is
such that extra drag on a satell ite causes it to move into a lower or
bit, resulting in a shorter orbi tal peri od. Thus, the satelli te arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W31WI ot AM·
SAT, the equatorial crossing tables shown here were generated
with the aid 01a TRS-80TM microcomputer . The tables take into ac
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tell s you the t ime and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbi t for the first t ime
each day. To calculate successive OSCAR 7 orbits, make a list 0 1
the fi rst orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orb it is 11 5 minutes later
(two hours less five minutes). The chart gives the longitude of the
day's first ascending (northbound) equatorial crossing. Add 29° for
each succeeding orb it. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To lind the

equatorial descending long itude, subtract 166° from the ascending
longitude. To fi nd the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees ct you. The eas iest way
to determine if OSCAR is above the horizon (and thus within range)
at your locat ion is to take a globe and draw a circ le with a radius o f
2450 miles (4000 kuometersj from your QTH. If OSCAR passes
above that c ircle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary li ne drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute lor
each 200 miles that you li ve north of this line. If OSCAR passes 15°
east or west of you, add another minu te; at 30° , three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press t ime, OSCAR 7 was scheduled to be in Mode A on odd
numbered days o f the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set as ide
tor experiments and are not available for use.

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

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the f irst orbit. Each successive orbit is
then 103 minutes later. The chart gives the long itude of the day's
f irst ascend ing equator ial crossing. Add 26° lor each succeeding
orbi t. To f ind the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator . OSCAR 8 will c ross the
imaginary San Francisco-to-Norfolk line about 11 minutes alter
crossing the equator. Mode A: 145.85-.95 MHz up link, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J : 145.90-1 46.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.
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1..11 " 1I11<J1 .... 1"" .. 'U" l ' 'I.' lll" .. "" ,"" 1f.1 IU.. " 112h:K ".~
l ... l .. 112'," '1. , l Ull .. .... ,II 7 ' .1 lIl11 .. 1I)l<U Ill. , IU.I .. 111'.1' 11.1,.... .. lI11d • n . • lun .. ....' .. 11. ~ lO llio .. .1l2<)1 ".~ I.... .. 11)2<1> II ••

"'1' .. ..", 1. .2.l l Ull .. •"h Ol 71 .1 1.,11 .. 111"'1 In. ' 1611 . .. Ill"" ".1

'"" u 1111 , 1) '~ .. lUll " ." .,,," n .'

$OISCOUNT$

-, _.

-....• .._•...-- . .:......
26·1061 AI( I. $619 ,00

26·1062 16K 1II B65.00
26- 1063 32K III
2 Dr ives. RS131 2115.00

DEALER A 301TRS-80®
FREE
COMPUTER

CATALOG
UPON
REQUEST

26·3001 4K Color. . . . . . . . .....•.•. . ....•......•... 5353 .00
26·11 45 RS·131 Boord _ _ B OO
16·11 40 "0" K Inler l oce 24Q.00

16·1160 M ini Disk . . • • . . 41 Q.00

26· 1172 Modem , •.. ... . . .. . . . . . .... .. . . . .. .... . ... . . . .. 135.00
Fo st 100 CPS Cemrcntcs 730 Printer . . . . . . . . . . , , .. 577 ,00
Te.t O uolity Cen t ronics 737 Pr in ler . . 737 .00

1-800·841.0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTlMS. INC. ...313

MODEL II

'45900 DISCOUNT
Off List

6 4 K 1 DRIVE 53440.00
~TO'o\'tI~A SHOI'f'II'IG CEJlHU

11 5 C SlCOOolD A VE . s .W
CAIllO. GEOItGlA sine

GoA "fkl'OllT I'H()Nof NO l'l , ')~·7120
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HAM HELP TEST EQUIPMENT
RECONDITIONED AND LAB CALIBRATED

Richard Hollingshead
RR #2

Ogden IA 50212
(51S}275-2521

Wayne Green, without whom 73
wouldn't be such a great maga
zjne as it is today. Again, thank
you all .

Slep Electronics Compan"
P. o. BOX 100, HWY 441, DEPT. 73

OTTO, NORTH CAROliNA 28763
~,.,

HP"-: !IOG GEN 10 IoIHZ!'HFlJ ."HZ UM;;W 0Il PUlSE M()(ll.l.An:;lHCA' ",P",T£D
ATTE_ TOfl. EJ<CB' . NT LillI GENfAATOIl

SQ.,,, YOflM.S -nARY !lOG GE.N 'lJI.'~ 101HZ ilHO J2ll 1 TO 335 "HZ OIJ'fPVT
SIGOIAt.S 0NCUJl)( -. LOC..-;I 0fSI CIPE ilHO '(0) CPS. OPERilrES ""OM :18 YDC AT
~~ AMPS POfITA8l.E. 8fHCH OIl AIRCRAFT POWER 5OlJRC(. s,o,"' E S£T ASCOlLWS
.m-l.IOUl FOR AIRCRAFT RADIO REPAIR

RQHDl . SCHWARZ TYPE USVH SE"EeTlVE MICROVOlTl.O etER, f REQ RANGE'O KHZ
T>tR\J JO"' HZIN e BA,.DS

HP_ ilC SOUOSTATE VTVM

lIP 11. !IOG aEN iIOJO TO 2100 ..,..z ...-..L.SE JlOOOUl,O,TIONS.~TEll OUTPuT.
PERfECT f()IIIl MICAOWAve_
_ "'"-I'IARt SIO GEN • 101HZ,..... _ ..,.z. ilMCW CAl _Tm ..nE_TOR,
o.n<,D) HZ t<O . AT1()fo, S/olALl.~A6U TYI'[

(l$.'2101JtM·'. OOQ! ' , «OPE WIT.. ..1<J01M/SM ItOAIZ (;H.Uo"U~ AND
Iotl(2Ql D..lA.I. moaE Pl.tJG.lIO. e- CAT oHTUlNAI. SWEEP. 2'1C~L",P,>Tm RA'OGES ..."..
SWEEP EllPANSOON. TRKlG£R r.oooE:S. CAUIlfIATOR. oc.z1 MHl. HGUSEO Ito VENTED
"'R COOLED GAEY CABINet. SIZE 2rL . .. .... x .rw.A a€AUTlfUl. MIl.lT~ FlY 0"se0PE
a A '1I32A DISTORTION A,.O " 0<5E "'etER, PERfECT fOR AUDIO W()fl K

IoI.UICOtol INSTAU"E>lTS lTD. MODel Tf ieee &II f M00....... GE" ERATOR '0 M"z
T"AU oro "'HZ IN s RA.OOGES. CALIIlI\ilTm OUTPUT, A I'REC/SlOl'j L.llI 0UilLITY f M00
O~

1llACOll ....VI.F~P........TOfIl
U<TfI. _ -::l"Il:Mll.N£T£III

H4' -..... WlIlE fIAOI(l AW'UflEA
TU~ lSN OUOJ,. TRACE s,o,..PIJI«i oca~ .."z~N

FUlKl _ B HIGH IMPEo,o,."ICli' VOL'MetEA.HULI. DETECTOIl

HP <3OC POWER "' ETEA READS ,g. TO ''''"'1'0' I,. 5 STEPS TO 'OOHZ
TEJ<,TIIONUl X.'O sPEeTRUM A" A\.VZER PLlIG-m . TO'-" "' HZUSE WIT..~ SEA,ES
c-scose
FJI.' __ '~ FllRlUE"ICY METE"" ~ K"z n..... tOOO "'Hl.lJlTf VERSION 0# TIOE
~ ~

WE _ lEST WAY _ OTTO. Ne.. Xl oo.y".;)Oo£1' 8000< OIJ,<tJ\ANTfE- Sf"fl)~ YOSA Ofl
YASTVO CMA.RlK. ""ONE BU. SUP~~..

Electronic
Dist ributors

I would like to thank everyone
who wrote to me here and a ll the
doctors and nurses at Iowa City,
Iowa's University Hospital for
everything white I was a patient
there. I sincerely do appreciate
it very much. I especially thank
73 MagaZine for putting my let
ter in Ham Help last May and

good doctor to live my li fe the
best I can and have fun. Only
one knows when I'll leave this
Earth, and that one isGod alone.

I should be leaving the mstttu
l ion in 7·10 days; my papers say
I'd be unemployable. But, some
how, I have to find a job or I will
go stir c razy doing nothing. I will
sure try to get even a part-time
Job some place, and may also do
some work on gas engines (lawn
mowers and cycles) to keep my
self busy on the farm. If I do
pass the test on the Novice, I'll
surety get my feet wet, soto say ,
and jump in and l isten on the
bands and later try my fist with
my lousy CWo Hopefu lly, I may
even get good enough to go
ahead and try for the Technician
license later this year. Strange,
though I can remember sche
matics, rules, regs, formulas,
and electronic kn ow ledge, 1
have trouble with ON. All I've got
down so far is: E, A, T, 505, and
M and N. More and more prac
ti ce is surely needed-maybe
my brain is dense or something.
I've read all I can on amateur
rad io, and have got a lot of
books here to take home. Also,
I've gone through the Novice 73
book 4·5 t imes since being here.

I reread the magazines as
much as I can and think hopeful
ty soon I'll get that license for
sure.

I've been reading over myoid
copies of 73 Magazine th is eve
ning and thought I should write
to 73 and thank everyone for the
fine magazine I have had the op
portunity to be reading these
past months.

Now tor the good news: As 01
Feb. 13, 1981, I was granted a
parole. The man tcrd me I gal it
not because I earned It, but
because 01 my medical problem.
To clarify that: I had an opera
t ion in November, 1980, for a pan
creatoduodeneclomy, a malig
nant tumor in the distal com
mon bile duct. The good doctors
gave me an expected chance of
survival at less than 30% at l ive
years.

But even with the bad news
I'm trying 10 keep my head and
st ill plan ahead. A good, very
good friend will be helping me
soon after I gel home with the
CW portion and will try to do all
he can to he lp me get my Novice
license; at least it wil l be some
th ing I've been trying to do in the
16 months I've been in this
place.

Also, I've met many amateurs
through the mails from a letter
in Ham Hefp o f May, 1980.These
new friends have helped me
more than I can express In mere
words, and hopefully I can sti ll
keep in touch when I get home
and later on the bands with my
very slow ON. I was told by one

Writ . o r ph one far
speo and prices.
17071 462·6882

S-L1NE OWNERS
ENHA NCE YOU R INV ESTMENT

PIU9",n • ..,lId II'" tube ,,.pl~"'"

• S·!inll perfonnanee--tOlid state !
• Hea t d issipa t ion ,educed 60%

• Goodbye h.rd·to-find tU bel
• Unlimited equipment life

TUBE STERS cost less than two t ubes.
and are guar anteed for 50 long as vcu own
vour S-line.

TUBESTERS TM
wi th

SKVTEC
Box 535
Talmage. CA 95481

Ben Frenklln Electronics
115 % N Main Hillsboro KS 67063

316-947-2269

RED HOT SPECIALSII

!com IC2A Handh" ld 21s.oo
with Touchtooe Pad 23S.oo

!com IC720A XCVR 1199.00
IcooTl ICno XCVR 699.00
IcomIC255AW!TTMI KE 32S.110
1com!610aow6M 599.00
1com2KLLinNfAmp 1599.00
lcomlC2602mA Ii Mode 41s.oo
Azden PC$ 3CJOO 2m 315.00
Janel QSA 5 Preamp 3$.50
Bearcat220 Scanne r 269.00
Kantfon ics sonccceRead8f 360.00
San'8C HT1200 Handhekl 315.00

PrICe~' to ~tope ...tthoul rIO l/CO!.

SASE 'or other REO HOT SPECIALS. ...... aod lIMd.

Stlr1in; out?!>on, ._ .....,to IlOl' 0.0_0_ ._"'" '""..__
onot ............... ,.. _eoowo _

Oon'l UN a ll your gear'?.._-- -,.............~'"_.-_"".... ,.,....-

luite 73
2S09 n. Cotnpl*I fM.
Tuuon. ArIzona 85719

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

UP9r~ln; you r I t,lIon?
DooIo<> g ~__'"_.-... ' ~...,.,-

LooI<ln; lor gear'?
Y.... . _

~._-
--~ .....--- .....-_ .- -_... , ' ....
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HEAVY DUTY ROOF TOWER

",

GRID DIP METER
AN/PRM ·10 Test Oscillator, a god dip meter
designed to determine resonant frequencies 01 lulled
circuits or the frequency 01 RF signals Use, seven
pluq-m COils in ran-
ges 2·~, 5-10. 10- ..
22,22-45. 45'100. r.OC
lOO-2!iO. and 2!iO-
400 Mhz; I Khz In· •
lernal modUl<l tlon.
gesutts indicated "
on meter or can be ,
heord when used ---
with teacpncoes
Sel lncludes lUning reao . COIlS. 115 VACpower supply.
case, and schemallC. Head 1.3'1. x2:Y.~ 011 6 ' cOfd.
20 Ibs sh. Used, checked $125,00
SIGNAL GENERATORS, USoId-G\MM • ..., ehlcted:
Hp·606A. 50 Khz ·6Q Mhz AM . 0.1 uv·3V $795.
HP-608ER, 1(}480 Mhz AM , 0,I IJII· I v. ratkmt $995.

HP·30ZA WAVE ANALYZER , 20 Hz·50 Khl , features
high selechvily and sensllIvily wilh Irequency resolUtIon
ot 10 Hz Also JOuv-300 V·mIS meter range. 75 db
dynarrnc ranoe. and "Fe Used. reparable $325.
Prices F.O.B LilN, 0. · VISA, MASTERCARD Ace, pIN.

.-..0. IOf SIIlpping • Send I" N,. FREE CATAlOGI
Addreu Dept. 13 • Phont : 419/ 221-6573

FAIR RADIO SALES
1016 E l uUkA • lu nos , LIMA O HIO , ... ~ ,o ~

QUAlITY MCROWAVE SYSTEMS

••DATA SERVICE COMPANY
3110 EVElYN STRE ET .... ue
ROSEVILLE, MN 55113

6 ' 2-636-9469

OUR 10' & 15' HEAVY-DUTY ROOF
TOWERS HAVE BEEN DESIGNED FOR
AMATEUR& COMMUNICATION ANTENNAS

- UPS SHIPPABLE'-

• Accommodates masts up to l ¥c"
• Complete with alt hardware
• Includes integral ladder
• 90% Pre-assembled
• Easily assembled
• Heavy duty
Dl HEIGHT LIST NET
DT·18 10 ' 569.95 $49.95
lIT· til 15 ' $95.95 $74 .95
Lei us srow yOll how to obtam 30- to 55· 01
an tenna heIght for $2,00 per loot WIthout sacn
k,ng Qualoty or mechanical slab,hty

Call. wfl te (If '" for ildditlOflal m lormal/Oll

MICRO-80"" INC.
5-2665 No . Busby Road
Ook Harbor, WA 98277

.J

From Ollshor. 001 nll~ .

oete lon ks 10 holels
arid tlackyard instal
lat;o ns . we ...'ote the
book ConsllHilly up
deteo . our '" P-sla

lechn lcal intormallon book end CllllllOQ g,ves youa"
f lhe tacts Ine _penSl"" d ,s,,". leedS. lelem·

et'y IOttware. kIll and mo'e Recom.
mended readIng br NASA. The Oll,ee

0 1 COnsume, Allaors and qualItycorn
pan,es li ke Rockwell/Collins Send
$7 ,95 toda y! CALL .-' 309

24·" ,.. C.O.D. Ho"'",
{3D!!} 3,:Jtl-7800

C SPACECOASr
AESI."AICH COAl'()I'UI,TI()N

Box 442 · 0 , Alla mo nle Spgs, FL 3270

_THE ULTIMATE COMPUTERIZED LOG

• STORlS &. RlTUVES INSTANTlY

• lIGHTNING SlA.RCH &. SORT

• FREE IONUS PROGRAM ..CWDlD:
"SUPU DUPU ...

SatelliteTVi
FOR THE HOME
Sick 01 NetworkTV?
Our rece ive' lets you ge t
over 75 channels of tete
VIsio n d;reclly trom earth·
orbl ..ng cable TV salel·
IIt"' HBO, Sr.owtlrne, su
per stat,ons. sporls and
n\O'<"" wortdw,~

-",

MODEl GP·1A
$14 ,95 DELIVERED
MOUNls oPoI .. . _
lISIlG.. U WITH 1'I..2S.
VRT "-"'l ... - SQUO ItOO
'_1oU ..- souo ItOO
W 111 ''1. "''''
CH:/l,MIC lNSUlATOI

HERB KRECKMAN CO.
SPRUCE CA BIN RD.
CIIESCO, PA . 18326

KRECO 2. METER ANTENNAS
SPECIAL SALE

1n<,,,,,,,,,,,,,,,,,HOOhIH, SS I <>s
_~~ In<--. h'~h _'''. _ ."". ... ,....~ 10....~'" .......-" ""'''''-' _'_~.r _........
C__ "'" ...._" II \'V( ....

Do....c"". ...,... r" _. U , <>S
••, All I'o''''~"'' .~""
""".,rU_M H_IIIIIX
M",'.l fU l l ' 1 lOVlX

",CROw/l,vt " " ll""A (00!<1l()(J!< S I 'IS
",. I JOO "H, 'hr (," ~'",I

~W' IK"""'-' _ ~,,<,t

All p' ..~, "..,......... .. us VI~A _ A~'''!( ..~l>_........

.... "'''''',.,....... '10 """ Sl '''' COl> VMS ~ '...-.... """""..... ,~ .

MICROWAVE

I

MODEl CO .1A
$19.U DELIVERED

"'OUNIS ON "' . _
USI IlG--a U WITH ",,·n.
VUT"-"'l . ... loOUD ItOO
!;a:. ' )" n..-.G
WM~

«'A.MM; 'NSULU OI

aMP
S.. p.rl.r Mler.~u.rr.....et., 'fte.
P.O• • • • J.34J .-' 371

VI.ft ..a, Va. 33J8.

t:JJII.lJl)

"",.
Wl~.-#;

U1l44.22

IM,'. I
um.w

.-
with T.... 1'.-1
220 Mil,
with T,.,. rod
440 ~Ih

12 1l<J""" P.-I
16 8ulton P.-I
1 _ .5 ......tt
with T.... r .-l

~Q 1 III... .

17 Vancr J.....ilOn ad.San ,o\ntonlo , TX 7821

(512) 734-7783

RodiQ AmOI~\lrs
Te:meo Hord'lr&ld

So l $l.f7.l5
S.IT snuo
S.2 *315,00
Son nw.llU
S.4 $314. 10

~T·12 n .w ,1O
s.+T· lfi &377.10
S-5 snuo
s-:5T 0 • .20

/l, ._~2\1rtn

/l,._ flO. 215lXl iO " ._
C<.bicIiwan /l," JO 102fl~

I...,.TK 0rrwI!C
I...,.l KOnw>ID
T...,.TK ....

S '" l,rW'!"d

MICROWAVE
DOWNCONVERTER

RX·2300
) /'[ CIAI IN l I<O {) UC rOI\ Y ( )l l f R- SI.JO

• Q u ,ll l! "" ml'1JI enclosu re w / h,Jrl!WMl'
• Fu lly a~~t'mbl('d . /'\'01 a ki t!
• Temperature compensated
• Luv. nui-e p't' ,lmpl,il("
• 90....ldy waudoly

The RX · ,! 100 dcwmonveru-r IS ,l state-or
the-art rrucrowave converter IhJI ronvert-,
I 'JOO · 1 700 Mhl rmcrowave ~ I KOJh, down
10 VH f . It is (',pt'I.IJlly SUi ted for line-or
" I( hl rei epnon 01 amateur and TV Irdn~·

01.,"00' and .... 111dnve euber a VHf recetvee
or .l , l .lod.lrd It--' lt'v'ISlon.

'(1!!'_ II1ICROWAVECOftP.
... ..30 iii••

.?l'i 18 · 971h Av('nut' Nort h . Route 1
Corcoran . M~ ')')3 74

b12·4'lfl·801 4

( , III. \\ flI t' or ...... lor .1(/11 ,//011.11 d.ll.l
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Save on
Scanners!
NEWRebates!

Communications Elect ro nics: the
wor ld's largest d istributor of rad io sca n
ners, celebrates Father's Day early with
big savings on Bearca t scanners. Electra
Company, the manufacturers of Bearcal
scanners is offering consumer rebates
on their great line of scanners, when pur
chased between April 1 and May 15, 1981 .

With a scanner,you can monitor the exert
ing two-way rad io conversations of police
and f ire departments, intelligence agencies,
mobile te lephones. energy/ o il explorat ion
crews, and more. Some scanners can even
mon itor aircraft tran sm issions! You can ac
tually hear the news be fore it's news. If you
do not own a scanner yourself, now's the
t ime 10 buy your scanner from Communica
t ions Elec t ronics, Choose the scanner
thafs right for you, then call our to/Hree
number to place you r order with your Visa or
Master Charge.

We give you exceuenr service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
ecuicceo to process thousands of scanner
orders every week. We etsc exccrt scanners
to over 300 countries and military inslaf.
lations. Almost all items are In stock for
qu ick 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 loday from eEl

NEW! Bearca~350
Th. Ull/m.'. S,nth••'ilt .d Seenn.rl
Allow 120-240 days for del ivery after receip t of
order due to the high demand for th is producl.
L is l price 5599.95/CE p rice $4 19.00
"-Bend. 50 Ch.nn.I • Alph.-Numer/c • No
cry.tel .ce,,,,er • AM AI,cr." e"d Public
S .rvlc. bend• • • Pr/or/tr Ch."".' • AC/DC
Bands: 30-50, 1 18- 138 AM, 14 4-174, 421 -5' 2 MHz.
The new Bearca! 350 Introduces en Incred ib le
breakthrough In synthes ized scanning: Alpha·
Nume ric D isplay, Pu sh a burtcn-eanc the Vacuum
FluOffiscenl Display swl lches I rom " nu me ric" to
wo rd descriptions 01 what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search neecucn, Llmil & Coun t. Dire ct Channel
Access. Selective Scan Delay. Dual Scan Sp eed s.
Automatic l ockout. Automatic Squelc h. Ncn-vcratue
Memory. Reserve your Bearcel 350 today!

Bearcat" 300
Llsi price $549.95/CE pri c. 1349.00/$25.00 r.bal.
Your f Inal coat la . lo w $ 324.00
4-ae"d. 50 Che "n. 1 • S . rvle. S e e,ch • No
cry.fel .ce"n... . All A I, c r." e " d Public
Servic e bend• . • Prfor/tr Ch.nn.I • AC/DC
Bands: 32'50. 1 18·138 AM. 14 4-174. 421-5 12 MHz.
The Bearcal 300 is the most advanced automatic
scanning rad io that has eve r been Off ered 10 Ihe
public . The Bearcal 300 uses a bl"ight g reen f luo
rescent dig ital display, so ifs ideal tor mobi le
applieations. The Bearcel 300 now has meee added
features: Service Search, Display Intensity Cont rol,
Hold Search and aeeome Search keys. Separate
Band "'eys t o perrmtloc...·in,tlock· out 01 any band lor
more efficient service search.

NEW! Bearca~ 350

FREE Bearcat'" Rebate Offer
Gel a coupon good 10. a $25 rebale when you pu.chase e
B""rc.. t 300, 250. 220 o' 21 0XL: S20 .ebtlle on mod. 1160:
S10 rebale on model Four-Si. Thin Seen and 55 rebale on
lhe B....rc..15 , To gel YOU' rebate. m.illh,seoupon wilh you.
DOginal daled u .les .eceipt end lhe a u re., model number
I,om lhe carlon 10 Elecl ' L YOIt'1i 'e<:eive yOlt. ,eDIIle In Iou.
10 Six weeks. OIle. valid only On pu.cN ses made betw.n
April 1, 1981 and May HI. 1981. All . ltQueala mual be
POSlma.ked by May 30, 1981. Limit d one rebtlle pet
I'Iousehold. Coupon muSI a<:<:omp.ny all r.btI1••ltQu..la
and may not be ...produced. Olle' good only in lIle U.S. A.
VOid wr,e.e taxed or prohibited by '-10'. Reaellera, oompanie..
dubs and organizaliona-both profil and non-prd'.....r. not
elig,t:>Ie lor .ebates. Employ_ 01 Elect.a Company. ".eir
advertising agencie6, d..l riDulora and rel.i.... d aN "'. 1
Seenne<s a.e all<! not eligible lor rebal'" P1_ be . u.e lo
aend in lhe c:one<:1 amount lor )'OUt" ac;anner, Pay lh. hled
CE price in thiS.d. 00 nor dedUCI Ir,e rebala aMOUnl . ,nce
YOU' rebale witl be aenl di.ectly to YOU IJom EIectrL 0r0ara
recerved with inaufli<;lenl paymanta will no! btl proc:naell
and wiNbe .eturned.

Bearcat" 250
Lisl price S429.95/CE price S27e .001l2!1.00 rebet.
You . linal COSI I. a low $2!i4.00
so Chenn.'• • CIY.fe"e•• • ".,ch••
.'Ol"e• • Aece"• • Digite' cloc•• AC/DC
Priority Chennel • 3-B.nd • Count ~_fure.
Freq uency range 32·50, 146-1 74. 420-512 MHz.
The Bearcel 250 performs any acanning function you
could POSSibly wa nl. Wilh push bulton ease you can
program up to 50 channels for automal i<; monitoring
Push anolher button and aearch for new t18Quenei...
There are no etystals 10 limit whal you wanl l o hea•. A
sPedal search leature of lhe Ba.~1 250 actually
Slores 64 Irequenciesand recalls l l>am. one at a l ima. al
you r convenience.

Bearcato' 220
LISI price S449.95/CE price $289 .00112 5.00 t. bat.
Your rlnal cost Is a low $2&4.00
AJrcr. " end _bile ..,.Ice _ttllw. frequency
ran l1.,32-50. 118- 736 AM. 144·174. 42(}--5 12 MHz.
The Bearcal 220 is one scanne r which can mcnncr
all public service bands plus Ihe excit ing AMa ircral1
band channels. UP t o twenty lrequencies may be
scanned et the same t ime.

Not on ly does this new scanner feature normal
search operat ion, where frequency limits are set
and the scanner searches belween your p ro
g rammed parameters, it also searches marine o r
atrcratt frequenc ies by pressing a sing le ecnco.

Baarcat" 21 OXL
List pr ice $349.95/CE pt lee $229 .00/$2 !1.00 r. bata
Your final cost a low $204.00
,a Chann.'•• ,J a."d. a C",.f.tI••• a ACIDC
frequency .ang.,.- 32·50, 144-1 74. 421-512 101Hz.
The Beareaf 2 1OXLscanning radio is the eeccoe gen er'
alion scanner tnat replaces the popular Ba.rea! 210
and 211. II has armost lwiee the acaM ing capac ity 0 1
the Bearcaf 210 wilh 18 channels plus dual acanning
speeds and a bright green Iluorescenl display, Auto
matic search linds new frequencies, Featurea acan
de lay, single antenna. palenled track luning and more!

NEW! Bearcat" 160
list pdce $299.95/C E price ' 189.001120.00 rebale
Your f ina l cost Is s low "89.00
,e Chen".I. a :I S e"d• • AC only. Prlorlfy
Duel Soen Sp••d e a DI,. c' Chen"eI Ace• • •
frllQuency range: 32·50. 744· f 74. 440·512 101Hz,
Would you believe...the Bearcaf 160 is l he least
exp.msive Bearc.., crystalless Kanner.

This scanner p.esen ls a new dimension in
K anning lorm and lunct ion. Look et the smooth
keyboard, No bullons to punch. No knobs to turn.
Instead. finger-t ip pad s provide control 0 1all K anning
ppef8lions, including On/OIl. vcrume and Squelch. 01
course lhe Beareat 160 incorporales other advanced
&Iarca t lealures SUch as Priority. Oi.ee1 Channel Access,
Dual Scan Speeds. Automatic Channel lOCkout. SCan
De lay and Auxiliary. All t his pe rformance in sleek.
contemporary styl ing. And at a DOce so low. itaslounds
""en us!

Bearcat"' 5
List price $ 134.9 .5/C E price 'e4.00/'5.00 re ba te
Your fl nal cost la a low ' 89.00
• C"'.,., Chen".'• • ,J " nda • AC om-,
frequancy ranga__ 33-5~ 148- ' 74. 45(}--508 MHz.
The Bearcal .5 is a value-paCked crystal scanner buill lor
the scanning proIessionsl - at a price Ihe firsl·lime
buyer can afford. Indi,,;dual lockoul swilC,,-"

Bearca~ Four-Six ThinScan'"
List price $189.95/ C E p ric . '1 24.001110 .00 r.ba ta
Your fi n al cost I. a low '114.00
Frequency range: 33-41.152-164. 450-508 MHz.
The incredible. &Iareat FOUr-$Ix Thin 5can- is li ke
ha..ing an informat ion center in YOU' POCket. This Ihree
band, 6 channel etyslal conltof!ed lIoC8nner ha.s I)fIl anled
Tr.ack Tuning on UHF. 5can Delay and Channel Lockout
Measu.es 2'4.6110. 1 ~ Includes rubberducky antenna.
Order etysl als lor each channel Made in Jal)fln.

TEST ANY SCANNER
Teal any scanner purchasa<l !rom Communlcalion.
Electronica- lor 31~ys t>elora youdeode to k_ p II. "lor
any reason you ...e not completaly ..I"'oed. ' 8Ium it in
onginal condilion w" h all perla in 31 days, lor • oromol
refunO (less ahopp;"0'''''nOling c:ha'lJt'• • nd .ebal. credil W,

Fanon Slimline 6·HLU
Ust price $169.95fC E price $1 09.00
Low co., .-eh.""." 3-bend .c_nn.,'
The F,non Slimline 6'HLU gives you si x enan"els of cryalal
conl.olled a.<:llemanl UnIQue Aulomati<; Peak Tuning c;rcuit
adjusll lhe reee....e' Ironl end tor. maximum sensilovily
BCrDM lha enl..a UHF band. Ind....'du.1 <:hannel lockoul
awilches. F.aquen<:y flnge 31)-50. 146·175 and 45(}--51~
MHz. Siza ~'llo x6 110 x 1." Includes rubbtl. ducky anlanna.
Or<ler cryal al carlol,e.l es 10' each en.nne!. Made in JaPtln.

Fanon Slimline 6-HL
Lisl price $1 49.95/C E price $99.00
.C".,.,..,perl_ene. e' +0".,.,.., co. U
Frequency ranoa: 3D-5D. 148-175 "'Hz.
/I YOU """'1 need Ir,e UHF band. get Ihia model .nd .....
mon..,.. Silma h'9h performance and 1..lu.ea as Ih. modal
HLU wilhoutt"" UHF band. 0."". crystal cartofi<;. 'ea for
each channel. Mada in Japan.

FANON SCANNER ACCES.OR'ES
SCillA" Moble Adapt"'t6a"etY Charger.......• ,. 1-49 00
CH8-6 AC Adapler/6alletY Charger .. _ S15,00
CAT-& Canyl"ll cue lor Fanan wfBeIt Clip 51 5.00
AUC·3 AulOIighta. adaoterfBa"ery o..rger S15.00

OTHER SCANNERS" ACCE.SOAIES
Aeg_ CY'" IUOO Scann 5259.00
Aegency" III 100 Scanner _•.. 51 99.00
A_ cY" A1040 Sc.nner _ 5169 00
SPSO AC Adaoter 59.00
5 1'S1 Ballery O"rgar _ S9.OO
5 P511 CAtrying Case for Be.ltrca' 4-6 ThinS<:an- $12.00
F&E F.8QI>8IlCy Directory tor Eastern U.sA. 512.00
F&W Frequency Oora<:tory for Weslern U.SA- 512.00
FFO Federal Freq "'" Di.a<:tory lor U.s.A. 512.00
IIIK350 1ol0bile mounting kot lor s. e.r 350 51 2.00
H 1 .~ V AAA Ni-Cad'alor ThinSeen' and Fa""" $9.00
A-1 3!1cc Crystal eerlilicate. . _ $3.00
AddS3. 00 atlW", Jotalace" ie:I """'e<l. the _ 1_.

'NCAEA.ED PEAFOAMANCE ANTENNAS
/I you "".ant I he ulmost in periormance l rom you r
lIoC8nner. it is essentia l that you use an exlernalanlenna.
Wa have IIl X bllse ,nd mobile anlennas sPedlica lly
designed for receiving all bands. Order _1180 i. a
magnet mount mobile antenna Order _"e l is a gutter
cl iP mobile anlenna , Ordar ."82 is a trunk·lip II10bila
anlenna, Order _"83 is a '4 inch hole mount. Order
_ A84 is a~ inch sna~inmOttnt. and _ A70 ia an aUband
base alal ion ,nlenna An anlennas a'e $35,00 and
$:loo lor UPS shipping in the contmentar Uniled Stalas.

BUY WITH CONFIDENCE
To II .' th. 'ea'•• 'dell.,.", trom CE 01 any scanner.
sand or phone your order direct ly 10 Ottr Scannar
Diatribul ion Cenler~ Be sure 10 calculale your pr ice
using Ihe CE prices in lhis ad. Mich igan reaidenta
p1esse add 4% sales la.. W.illen purchase orders a'e
accepled Irom approved govern me'll agendea and
most well retec fi.ms al a 10'1& surcharge lor 'leI 10
b1l1lng. All sales are subjecllO availabi lity. All sales on
accessoriea a.e l inal. Prices. terms and specifications
are subject to change wtmcut notice. Out of stock ilems
will be placed on backc-cer aulomalically unless CE Is
inslructed d ille.enlly. Mosl products Ihat we sell have a
manufacture~a warranl y, Free copies 01 we rrannea on
these products are available prior 10 purchase by
writing to CEoInternalional orders a.e invlled with a
$20 .00 surcharge lor special handling in addi lion to
shipping charges. All shipments are F,O.B. Ann Arbor.
Michigan. No COD's please. Non-eerlified snd lorelgn
cnec.....equtre ban k clearance,

Ma il orders to: Communications Elec1ronlcs~
aox 10 0 2 , Ann Arbor, M ic hig a n 4 81 06 U.S.A. Add
$7 .00 per scanner o r phone p ro duc t lor U,P.S.
ground shipping and handling, o r $ 14.00 for faster
U.P.S. 8 /r shipping to some locations. II you have a
M aste r Charge or Visa card, you may call anytime
and place a c redit card order. Order l oll Ire . In the
U.S.A. Dial 800-521-441 4. If you a re oUlside the
U,S, or in Michigan, dial 3 13-994·4 4 44 . Dea ler
Inqulrle. Invited. AU order lines at Com m u n I
c at ions Eleclronl c . - are staffed 24 hours.
Scanner Disltibulion Cenle.· and CE logos a' e l rade
marks of Communicafions Electronics.-
t Bearcal is a federa lly reg istered Irademark of Eleclra
Company, a Onrision 01 Maseo Corporat ion of Indiana
t Regencyia a federally regislered trademark d Regeocy
Electron ics Inc.
Copyright "19B1 Com munication . Electron lca-

a~ _ . 0 ... 1002 0 "'tIer. ....."'9Bft 4$1011 USA
CooM TOU.·' . t"t" t8OOl U' ·. ..11 _ . u • A.II ' Jt __

We're first ~3n

with the best:"



eleetrorue~

Toll Free Number
800-528-0180
(For orders only)

1900 ""HI to 2SOO MHI DOW'" CO NVERTER
Th,S 'ee..'. .... rs lu l;)I.. il ' anqe o f 1900 to :.>500 IT\<; and ,s ,,,''''''''eo:! 101 a"'.., ..,,, ' adO(! u-'"
to 88 me IC"an '!> '110 T.
PC 60ARD WITH OAT.
PC BOARD WIT... CHIP CAPACITORS 13
PC BOARD WITH ALL P RTS FDA ASS EM BLY
PC BD ARQ WI TH ALL P RTS FO R ASSE MBL Y PLU S 2N&600
PC BOARD ASS EMBLEO AND TESTEO
PC BOARD WI TH ALL P,6,R TS FOR ASSEMBLY, POWE R SUPPLY AND ANTENNA
POWER SUPPLY ASSEM BLED AN D TESTED
VAGI ANTENN A (' LONG APPROX 20 TO 23 dB GAIN
VAG I ANTEN NA ( ' W ITH TYPE (N, BN G. SM A Conlle'(; lorj
'1 FOOT DISH WITH FEE D AN D MOUNT
2300 I>l Hl DOWN CONVERTER

Inct",," COfl. eflllH moun ted '" antenna. powe. SlJppl y. Plus 90 DA Y WARRA NTY
O PTION " MRF902 ,n Iront e nd (1 d B noos.e "gu re!
OPTION _2 2N6603 It. honl end l!ldB noose ligUle)
2300 M"", OOWN CONVERTER ONL Y

10(IS No'se Flgu'e 23d8 ga'" In 1.>0 _ ..."" N conn Inpul F COnn Oulpul
7"B No,se Flgu' ., n"B ga'" ,n Do ' w,lfl N COnn 'npul F COnn Oulpu t
';"B N01 se F,gu'e n " B gaon ,n bo . w,th SMA conn In puI F conn Outpu t

OATA is INCL UDED WITH KITS OR MAY 8E PURCH ASED SEPARA TELY

51999..."... ss
56900
5999'il

51 ';999
$49,99
54999

'""55999

"""""""""
514999
516999
s189 99

515.00

Shippinll . n" H.ndling Cost
Rece..e' KIIs and $1 50. Powe' Suppl~ add 5200. Anl enna ad" 5S 00. Opt,on 1.'2 add 53 00. Fo' comp let e sys tem a" d 57 50

HOWAR DiCOlE""A~ TVRO CIRCUIT BOARDS
DUAL CONVERSION BOARD $25 00
r h,s boa'" p'o"," es Con_e'S,on I 'om Ihe 3.1·4 2 ban" Ilfs! 10 900 M HI wne'e gaon am! ban"pass 1,ll e"ng a,e pm ..ded an" . SeCon". to 70 MHl Tile boa' " conta,ns boln local
osc,lI alo 's, one Ii .e., " n" ,"e otll.., "a"ab le . an" IMe s"con" m" e, Consl ,ucl ,on '5 !l 'e alt ~ slmpl' ''ed by th.. use o f Hybrid Ie ampli he '" l a, l he ga,n stages B,u e boa'ds cost
$25 "nd '1'5 eSI,male" tha i pa<ls 10' const 'uc l ,on Will COS! 5270 INol e The two A_an le~ VTO 's dccoun t 101 5225 01 ttl ,s cost. )
47 pF CHIP CAPACIT ORS $6.00
For use w,l h dua' cotl"",s,on boa'd Cons'slS o f 6·" pF
70 MHz IF BOARD 525 00
Tn,s c"cu.' pro. ,deS a!lOul 43 "8 Ila,n w,ttl 50 onm .npul an" OUlpu l ,mpe<lance II,s " es \9ne<:l 10 d"_e the HOWARDiCO LEMAN TVRO Demodu lator Ttle on bOa'" Dan"
pass 1,lter Can be tuned lor banuw,,, ,ns be t ween 2Oal>ll 35 M Hz ..,tn .. passDam! "pple otiess !I'an '. " 6 Hyb" d ICs a'e used 10' II>eOi'n stages Ba· e bOa'''S cost 1.."'5 !I,s
<"Shmale<l Illat pans tor const,UChon w,lI COSI leSS Inan $41)

01 pF CHt P CAPACITO RS 5700
For use ..,In 70 MHl IF Boa." Cons,sts 01 1·01 pF
DEMODULATOR BOARD 540 00
TtllS c"cu,tta ~es the 70 MHZ cenle, hequency aatenoe TV s'gnals ,n IMe 10 10 2'OOm,lI..ol1 ,anOe, " elec ls Inem us,ng ;l ptl;l"'" loc lo.e<lloop, " ....mpnaS'le5 an" II tle.s l he
" esen an" ampl ,hes Ihe ' esuillo prcccce stan"a'd NTSC .." eo DIMe' oUlputs ,nclu"e the aud 'o subCa"'e' a OC _allage p,oPOf1Ional 1o tne St,englh o f me 10 MHz s,gnal
an" AFC "ollag" cen le'"'' at aboul 2 . olts DC The ba re bo arc cos t 540 an" tota l palts cost less IMan 530
SINGLE AUDIO 51500
Th,S c"cu,1 'eco.e" the au"'o s'gnalS f'om m e 6 9 M HI h eQuency Tne M,II", 905 1 co ' Is a-e Iuned 10 pass the 6 8 "'IHz SuDcalt,e' and Ihe M,t1 e' 9052 co' l Iune s 10 ' 'eco.e'y
01 Ihe au"'o
DUAL AUDIO ~5 00
D"phcale 01 me songle ;lU"'O but a'SO co.e,s me 6 2 'a"9l!
DC CO NTROL 515 00
Tn,s c"cu,1 conl","S t~ VTO S. AFC a<>d t~ S "'el er

HR"'S'
WE REGRET WE NO LONGER ACCEPT BANK CARDS

PLEASE SEND POSTAL MON EY ORDER. CERTiFIED CH ECt\ CASHI ER'S CHECK OR MON EY ORDER
PRICES SUBJECT TO CH ANGE WITHOUT NOTICE AU RETURN~DERS ARE SUBJECT TO PRIOR APPROVAL BY "'ANAGEMENT

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY

ALL ORDERS SENT FIRST CLASS OR UPS

ALL PARTS PRIME AND GUARANTEED

WE WILL ACCEPT COO ORDERS FOR $2500 OR OVER ADD Q 50 FOR CO D CH ARGE

PLEASE INCLUDE '2 50 MINIMUM FOR SHIPPING OR CALL FOR CH ARGES

WE ALSO ARE LOO><.I NG FOR NEW AND USEO TUBES.
TEST EQUI Pt.l ENT CQMPQ NENETS ETC

WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY 1980 . ' 3 Magaz,ne. to Pages

(602) 242-8916

2111 W . Camelback
Phoenix, Arizona 85015

162 73 Magazine · May, 1981



AIIle<;h:
'73 22!>TO 0600 me: ...""FM S,g.... Gene<.'Ot 150 00--MF5/VR·. U"'..e. u J Spec trum A"'aIYle ' .. ilh 1 ~Hl to 21.5 mc Plug 11'1 '1 200.00

I(ell.~:

XR6)().100 TWT Amp hfoe, 81 0 12. Gc 100 walt s . Od8 ga, ,,, 9200,00
Pol_ ad:
2038I2'36/1102A

Cal 'br.'ed DlS9I.y * ,th an sse ......ly.'S Modul• ..-.d a 10 10
~ me: S,ng le Tone Synthe. ,zer 1500 00

Toll Free Number
800-528-0180
(For orders only)

RF TRANSISTORS

"" PRICE "" PAICE "" PRICE
2N'5&1 $15 00 'N_ sete MM1~ $10 .00
2NI562 """ 2N5591 11.85 MM1~ "'''''2N1692 15.00 2N5631 2215 MM l 55J ,. '".. tes 15.00 2N56ll ."" 1,11 1,11 1601 .'"'N"" .5 00 2N56I2 10CY.> MMl IlO2I2N58-f2 ' '''2N2851J"' N 252 2N56I3 1582 1,111,11 1601 ."
2N2876 12,35 2 ,..6515 12,38 MMl 661 15.00
2N2680 25 00 2N57~ 27,00 1,111,11 1669 17.50
2N2927 ''''' 2N~2 8 18 MMl 9-t3 '''''2N~7 16.35 2N56I9 21.29 """'" '''''...... 15SO 'N"" 5191 ""- .""2N~\1 ,.. 2N5913 '" """"" '"'N"'" ''''' 'N5m 10.00 M"'CM916 "'''''2,..3287 ..'" 2N59-t2 "."" MM T72 1.17
2N]29. 1.15 2,..59-t. 6.92 MM TH 1.17
2N3301 ",. 2 ,..59-t5 12 38 MMT2857 ae
2N3302 "" 2N59o'8 U 69 MRF2' 5 "'"'N"'" ,,, 'N""" 7.14 MRF2" " '"2N3307 1260 'N'"'' 1005 MRF~ .,..
'N"'" a.sc '""'" 1130 MRF' 20 "'''''2N3375 ' " 'N"'" 1323 MRF. 5O 11,85
2N3553 1.57 'N"'" 1.68 MRF.SOA 11.85
2N3755 ' ''' 2N609' 7.15 MRF.504 21.83
2,.. 3818 e.oc 'N"'" 11.77 MRF.~ "'"'N_ "" 'N.., 20.77
2N3&66JAN ""

,..", "50
2N3866,JANTX ... 2N6138 20.15 I,II Rf 502 ,...
2N392' ". 2"'61641 ,,'" MRF50I .95
2N3927 12.10 MRF509 ...
'N"'" .... MRF511 6.15
2N'072 '''' 2N~39 . 5.77 MRFaal '''''2N'135 ' '''' 2N~591PT9795 18.00 MRf 5171 21.&2
2N. 281 ,. 80 'N"'" 12,00 MRf llOlM ""2N"27 ' ''' 'N"'" 12,00 PH l lle B ' ''''2N.951 '" A50- 12 " "" PT4571.., ''''...... a.sa " "" ."" PT46 12 ' ''''2N.\159 2 .23 BlY568C """ """. .""2N'916 19 00 Bl Y568CF """ ".... .""..sese 12 31 CD3I95 15,00 ""58 1012
2,..5108 ' ,03 HEP 761S3O U ' .95 PT97e. 2' ,30
2N5109 '" HEPS3002 11.30 "''''' . 1.10
2N5T80 3 . 9 "'"""'" " .. SO HU3 .""2N5119 "" "''''''''''' .95 S01116 '''''2N5181 ''''' "'""""" 1990 S01116 .""2N5216 . 1 50 HEPS3007 " 95 S01119 '''''2N5583 • .55 HEPS3010 11 .31
2N5539 ." HEPS 5026 ' 56

HP3S831EJ TRWM"''''2023-1 .5 ' 2.50
HXTR5101 "''''' . 0281 10.90
MM l 500 "'" """ 1190

""'" ' "
CHIP CAPACITORS

". 27pl 220pl """",
We ca n supply a ny

1,5pl "., 210 pl 1500p'
2.2pl "., 270p' 1900pl

..lue Chip caoac · 2.7pl 47p' """" "",,,.
,IOI' S you ....y nM'd

3.~1 ...' ""'" """",PRICES 39C>1 "". ""''' """".
1 10 10 1.9 • 7pl .", ,"",' """,,,
11 . 50 '"

56pl '''''''' ."". 4100pl

51 · 100 es 88pl 110p' 470p' 5800,.
101 , 1.000 " 8.2p' 120p' 5100' """"1,00 1 up .. l Op ' 130pl 560,. 8200pl

120' 150pl ""'. 010ntl",,, ,,,,,,. ..",,, 011m1.". ,""'. ",,,. ,0151ro1

"" """" """,,,, 018mt

S9 !11)

""1850
1650

" ..1230

'"'"382
12.30
"'.00

'"''

52 15

'",..
'''''55.

"""''''''"e.s

" 9 99

$1150.00
soc co
scooo
75000
soc co
"'" co
soc""
"'" cosoc co
sec co
soc co

2500.00
soc oc

z

TRW BROADBAND AMP LIFIER MODEL CA61 58
F,eq U'CIn(;y resPOt' M 0&0 MHl lo 300 "'Hz
GaIn JOCJ MHI18dB M.n .17.5 dB Max

50 M HZ 0 to - 1 d B I rom 3lXl M H Z
VOllage 24 \'0111 de 11220 ma ma _

CARBIDE - CIRCUIT BOAR D DRILL BITS FOR PC BOARDS
Size: 35, 42. "7, "9, 51, 52
Size 53 . ~. 55. 58. 51, 56. 59. 61, 63.~ . 65
SlZI! 66
SI ll! 1 2!> mlTl. 1 45 m m
S,Z.·32Omm

FAIRCHILD VHF AND UHF PRESCALER CHI PS
~H90DC 350 MI-Il Preseale, Divide by 10111
95H91DC 350 MHz Pre SCl le, Divide by 516
l 1C9OOC 6!iO MHI Pr~"l.f D' Ylde Dy 1()11
l1C91DC 650 "'HZ PreSC;lI&t D,y,,,, Oy 5Itl
l1C83OC 1 G HI O...ee by 24&'~ "'"su le<
l1 C 7O[)C 600 M !'i l Flip/Flop ...,II'l ._,
l 1C58OC eel "eM
11C4.DC!MC4044 Ph.se F rll'Quenc~ Detector
l 1C24DC1MC4024 DUll TTL VeM
l 1C06OC UHF Presca,,, , 150 MHZ 0 Type Flip/F lop
l 1CO!>OC 1 GHI Count,,, D,Ylde by "
l1 C01FC l-i 'gh SPM'd o...,~.. ,n pu t N()INOR Ga te

CRYSTAL FILTERS: TYCOOO1·19&aO um.112t~ F

10. 7 M HZN"f10W Band Crysl ..1Filler
3 dB ~ndwidlh'5 kHz min . 20 dB band Width 60 k Hz min . .c dB l;lIO<lw,d l ll 150

kHz m ,n
UlI ,male 50 d B: Insertion Ion 1.0 dB m• • FlI pp ll 1,0 d B m• • Ct. 0. 1- 5 pI 3600

ohms S5 ~

MURATA CERAMIC FILTERS
MO<Ie'l S SF()..~O ISS kHZ

$ 1' 8 ·1550 ISS kHz
CF"U55E ISS kHz
51'£-'0710,7 MHZ

TEST EQUIPMENT - HEWLETT PACK.... RD - TEKTRONIX - ETC.
H••'eu Pack":

.g,C TWT Am plo" " . 2 10" Gc 1 wall 30 d B gl,n
606C 10 me to 480 me.' uV to,!)V ;n lO 50 ohms SIgnal Genera tor
6080 10 to 420 me ., uV 10,511 into 50 ohms Signal Generator
61 2A 150 10 1230 me .1 "v 10 .5\1 inlo 50 ohm s Signa l Genera tor
61 .... 900 10 2100 me. Sig na l Gen",a tol
616A 18 10" 2 Gc Signal Generator
616B 18 to 4 2 Gc S,g~. Gene'llll'<
olE'" 38101.2 Gc: g ig""" Generator
6186 38101.2 Gc Signa l Gene,ator
62011. 1 10 11 Gc S,gnal G.."",alo,
6238 M,c ' o w,,_o reer Set
626A 10 Gc 10 15 ae Sig ",a l Ge"'e'a to '
~A 12. 10 18 Gc Sweep Ge",e,alo'

HAMLIN SOLID S TATE REL A YS ;
120vac at ~ Amps
InPllI VolTage 3 10 32Ydc
2~ _ac at ~ Amo s
Inpu t VDllage 3 10 J2 _dc

YO U R C HO IC E S• .99

ATLAS C R YS TAL F ILTERS FOR ATLAS HAM GEAR
5 52·2 1111
5 595-27J8IIJ
5595- 5OOI11CW
5595-VlSB YOUR C HO IC E $2• .95
559S.VUSB
56'S.2 7/8
9OUS8ICW
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efee I r0l\.'c"

(}JY MOTOROLA Se,";conduc~or

Toll Free Number
800·528-0180
(For orders only)

The HF Line

MRF454 $21. 8 3 MRF458 $20. 68

NPN SI LI CON AF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR

. desig n-.l 10' pgwe r ,mphl,.r .ppIlY\ I()n~ in ,ndu,,,,.I, oom
merci,l and . m.t w ••-.l io equipment 10 30 MHz .

d~"<l"~ tOl po ..... , ","p" I,.. ' Ppl ,c. t ,o n. '" ,ndu.U'• •,

( o m m .." c " I . r>d .m.'t'ur . ,od,o eQuIpm en t 10 30 MH I

• $peeIflMl 12 5 von , 30 MHI Ch~Kte';ilM;;~

Output P_ g 80 W.m
M,n,mum G"I'I· 12dB
Eltoc..rw;y * 5O'll.

• Spooc,f ,O'd 12 5 vcn. JO MH I Clli,,;ocUII' l lCi

Out PU I Po....., SO W",.
M,n ,mu m G. ,n 12dB

EIl ,c ,Pncy !>CI'

NPN SI L ICON RF POWE R TRANSISTOR

MRF472
$2.50

desogned pll",."ly 10' u~ ,n 1" 9t "9,,,1 outpu t ,mphl,e, st~
Inl e ndl!'d 10' uW In Cot"e"-8.nd COm m u n Icat Io n, equlp"'ent
Ope' ill'n<] . , 17 MH , . H,gh b•.,.kdown v.., ltitges , II 0w .. " '9"
pe rcen tage 01 up-modula tion 'n AM ,",cullS

• Spec,f ,ed 12.5 V, 21 MHl Cr'a,acle",l'cs 
Power Oulpu l • 4 .0 W"IlS
POWI" G"on • 10 dB M,n,mum
EIf,c,ency • 65'1ft TYP' c,,1

- 2
$lo6.lo S

440 t o 47ot«:

UH F POWE R AMPLIFIER MOD U LE

• Spec,j, p<! 125 Voll , U HF ChariCle""'CS
OulPul Power 13 WailS
Monl m um Gi,n ' 19 4 dB
Hao mon,c, • 40 dB

• 50 lllnflutlOull'u t ImD'l!dance

• Gua'a nteed STib.llly i nd RU99l'dnel'

• Gi ,n ConT,ol P,n lor Mi nual O' AUTOmiT ,C OuTPu T Le.el Cont,ol

• Th,n f dm Hyt>r ,d Con' l< uCl'on G..e, Con' ,' lenTPe,lormance
and Rellabolo TY

de"9ned 10' 12 5 . 011 U H F POWe< ampl ,l,e ' ~iC"I ' onS ,n
,nduu",,1 and com......C.il FM equ,pmenl OPe"i l'"", hom 400

10511 MHl

MHW710NPN SI LICON R F POWER TRANSISTOR

• Spec, lied 136 V, 30 MHI Ch.racle,i \lICS 
Oulput Pow e. 11 W IPEP)
M." .mum Ell. cien <;: v • 40% ISSBI

O.. IP'Ul Power ' 4 0 W lCWf
M,n,mum Eft ,c.encV • SO'Ift ICWI
M,n,mum Po wl" Gi ,n · 10 dB (PEP & CWI

• Chi 'xtl' '''P<! 10 ' Sof'l9le Sodebi nd ind Li'gie 'S'9";]1 Ampl iher
Appllcat 'ons Ut. h l ,n9 Low Ll'. el Moduli l 'On ,

dI!'s.gne<:l pfl mi" ly IOf use ,n ""911' , ,<!eWnd lone•• ampl ,f ,l"

outll'olt ippl iCi , 'ons ,n C,t" "", hind .nd Oll>e. communiCil 'ons
l!QU,pmenl ope,,, , ,"9 10 30 MH, .

$5.00

MRF475

Tektronix Test Equipment

1110 , ,. ' (1''''-'' J ' '' ~. OO ' '' bo 11 . 00,.- 1"".00 «;"0001 ~. .". lC. Wl

I· """"
~. ' 0 \ 100I 1"' .00 .,.. 11.00

~.- ,.. ,,, ,,"_ '''' .00 ~, Ie ....",....., ''''.00 ." ••• .~ ••..... ".00 1,,1Of, ' L OO - • •.."" • • • ,, 101I o. ... II . "' ,11Of, •• ',, 'lOCo ".W ,~ " .•.- '1.110 ~"''' 'WI •• ,~ ..
' ,H"'''' ,". ... ,. W, 't .•.- ,,\.• •• ,. •• ."
'01" "'.0> ell' 1I ..... •• '.'UlW l~ "" '" .. oo OO. llJ.'"
.,~ Ill.'"' -" ". &/'OW"," ~oo•• oo. "" ,.. -- n.".'- I".'" ,,- •• '-'" ••." ""'" ,.,.... .1·......... ,. - ••- ••

,
"•,
••Tu_1

'"'""'1".1S16
IIn.
""•
"
1I1~

~I''''C

Sl'''"sm.••

'"~.""..,.....

• _ ... G't' '" "'" ,.
... , , ••, ••'" I·
'." 0,,. Do .'ot I.
.... ',•• " .. I.
T..."".. ' ''' ' ' ' ' " " ,.
• ,t" .. ,. D." ....,'.' ..... '., '" ,.
I", ,oo• .,.. ,. ' .. SlOJ"O"", ,. ,._,
. ,...."" Voo' I ••, ••'" '"1_',"•••", " " j"""'; ,,,,, ,_ 0( '0 ,(,01
4( D"'...., •• ' ., •• '"D.., I.." 1_ ',., D< , . 101<' .,., '"D.., I.." I ""' D< ,,0' ''"'' ..., '"
.... ' ' "9 , , Pl" ,.
',oc'"'' ' ". I,m I '" ,_ , " '9 "
..." " •• " '9 ,.
'.... .'.. "
. ,...... "'t" ',"" .... I '
Voo' '"'' "" I.. ,t" Go'. Q( D" ". ' .'.. I.
. ' _ " III 0' ''', p'.. 1.

T..., .'ot I. '" '11' ... ,. " -'
......... ~ •• "'-It t. ' '''/•_ 1" ,,, "'" ,• .,.,.,
II( c..'" ",_"""
c.n-- ""..
T_ " ..
____ <000<.., ... ',,,,- .-,- "
lit , . 1 , 10_ _ ,
Q( •• 1 1 .._
OC to I_I .._ 'oK ' _ ,
OC to 1_1 .... .... _'

, " ..
120.00...
~.

'10 ....•••••110,00".....
, "" 00
I~,OO

I~.OO

,. 00
' 000 ,00••••...
1l1.~••••
IS.DO
• •.1....••
•••161,.

,II,GII

••_._.
l'A .•
IUDO

Scopes with PIug- ins

'>0" III " 1<_1"_ . ' " •• ,. l>oo' I ... . oc t •.,_, '-" .. " .. ,..... "'''' - "" " "- '
..., oc ,. 1_' l>oo' .._ .._ . ' " • ,.., ",,, " . , 0,"

Ol.. ,.',

...., D< to ..-~I ..... G'" • oJ .... ' I.". GH,' "' ," .,., ,.

Tubes

_.
''''.00
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M ICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

801I'l woru.. l .. . tl ....... t or

Merrimac

IJ.80,...
• . 9Q
S, 9Q
8.9Q....
8.99...

14. '19

"~
N.~

JJ.OO
10 . QQ

,.~

1I.9'l
22.00
29.00
14.0Q
9. 9Q

lb , QQ

9.9Q......,...
14.<19,...
IS. Q9
10.99

Q. Q9...
9.99

II. 99, .....,...
19. 9Q

S. QQ
9,9Q
9 . 99...
. ~...
' .00
'00
9.99

14.99
12.99
12.99
'00
' 00
' 00
,~

4. SO

' '''I. 11
2_CO

e. '"

e1cctroruc~

'"" "'II""" " "'"128 • 8 ~IU" llAIO 4~,

12B • 8 SlOt " ~... J6On,
128 ,8 Sta t ic ~AM 2SI)n ,

".."."."
"" Pu9

""( Rt C"" troll"
( ~ T Cont rollpr
AOA

".."..
""0_600 8J'S _
2400 BPS _ ..
f/\ " ;(rooro< . " o,
r/\ I'IP<nory !nter fo c~

fa M""",'Y Inte r !ue
fa Oir p<t _r, Ac(."
" " r opr ",. " .,...
_ " r ooroce·" or..""""'""'.,,.,...".Support For ~'oOO ,en.,
.. " ropr",."o <
fou r Bit " " r opr oc p" o r
9 , 64 019i lol Stor . g. hffer ( fi FO)

"'''IH R. tt~rHor

fOU' 0'9't 'ownt• • /O"pl _ , Or... "
RtPO'rto., Oi . l ler
Pu,n 8utt"" T ~I~ol>Ont O,. lIe"
~ t , llOord (",oO. r
TV G~"", ( hl p

"'''
"'''"'''D"o' C""tra II • •
e-iutlOft In t . r h, •
5tH .. '''''troll~r • Bu' Dr••e.
8 8it Inpu t/Output pon
2 of B Tone En<Oder
l o_ sperO MoO....
8i n• • , t o PhOne Puh~ «,,,.. r l e<
Ij ~r , t o PI>Ont 'u l , . eon••rt• •
llS2Jl Orio.r
RS2J1 R~uh...
A/ O ,,,,,...Ier Suo- t n ..
6 BlI OIA (on.~rttr

8811 DIA Con. ~rt p r

Lo_ l • • ~1 Vld ro [lot t n o r
~ l dO'O Jf MpIHi. r
l Oll )) oP MpIHi.r
p,.... loc I. l OOP

M EMORY DESCRIPTION PRICE

"00 " , a EPR(JIol I 7. 99
27]6/2 516 " • a EPlIOl" 5Yol( 5 , n91. Suppl y 20 . 00
21 1419114 " , • 5u tle ItAII 40;0. , ....
211412 ,. • • SU t,e lWO 2SOr>, ....
211 4L] " • • St .t" OW' 31oUn, ,...
4021 .. • , Oyn.." IINI ,...
4060/21 0 7 .. • , Oyn..i c IINI , .ss
40S0/ 9050 4 ~ • 1 llyn..." IINI l.99
2111A· lIB1!! 156 , 4 St Ol l e RAJ< 1.99
2I 12A -2 25l\ , 4 St H " RAM ]. 99
211SAl.-2 " I StoUe lWO s'"" ....
6104·]/ 4104 .. • I SlO t" ItAII 120M 14. 9\1
1141_2 .. • I SlOt" IWI zoo", 14. 9\1
~"thI 1 120 .. • 2 SlOt" lWO zoo", 14.99
9 U I " • I St . t ie ItAII 300,,, 10. 99

CPU·. ECT.

~-
~_Io-p

~M68A l oP
M('I;>MBloP
MCM 1ClP
MC t>lll Ol
~b61 I P

'U N ·2 IP
~_Ja. 1

~.....
~b64 ~P

"'C~84 Sl

MC 68 >OC

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

~6IIS2 P

~..'"
~6IIS4 P

~"""'"-': f>II611
..n ll '>(Jl- l
M<l 1\5l P
M' lH52N
". J8'>4 ~_.,
.
,~'"

""6SJO
,,~

I~IOOON L

1~4024~C

1~60 I I~C

..:: IU II

. ' S· 40010
4<5-9200
.' S· 9 100
4<S-2)/6
4< ~ - 1\5oo

TR14 02.
PR I412B
PTl 4821
a",
•m
~'"
~"MC I44 10CP
1OC 144 12
IlC I44 Q11l
IlCIUO'!I
'1: 14881.
~14891

~140!1l

MC 14061.
1'1(J4QIIl/ 617/8
MC I ))DP
1lC1l4915<1
"I( I n A
,~,

60 . 00
]5.00
15.00

lOO .OO
200.00
200.00
100 . 00
100. 00
100 .00
100.00
100 .00
100 . 00
15.00
2S. OO

100.00

12S.OO
ies.co
ies.co
Il5 .00
S5<I.00

lS .oo
~.oo

25.00

15 .00

Il5 .00
IS.00
1S.00

00.00
00.00
00.00
".00
9S.00

125.00
125. 00

100.00

J SO.DO
75.00

100.00
100 . 00
100.00

150.00
100.00
' 00 co
100. 00
12S.00

15<1.00
150.00

250.00
2\00.00

6 5 . 00
1S.00
50 . 00

300.00
300.00
,., 00

115.00

secc00,.,,,.
...00
seccco

""''''1310 .00...'"
""""""''''lt32.50
1100.00
11l1O.oo

""'"""'",," 00
,," 00
17!;,00
....00

W. r u ble At t ...... t or
~.r i l b l e l ttenuotor 0 to bOdS
~.. jlble Att. " un or 18 to 26 . 5 Gl< l
V, r i.ol. Atte"unor 0 to l8Od8
Url.b le An _ t or 0 to 11lGcI8

ZlSoCOA D' rflOtl"n.1 C.... pl•• 2 to I (;Ill lOo:l b ' 11'0' $.'\A
225)8 OirKtl 1 c....pl ..r 3.85 • ., 8 G<l 100:18 T, P"' .....
126H Olr"" t" 1 to...Ille. J.85 to 8 Gt< . 6<l8 T,1'O' W
22539 OlrKti l C""pl .... 1. 4 t o 12 till 1008 Ttp. .....
znes Ihrp<ti"".1 C.oupl~' I t o 12. 4 Gl<l lOd8 tt~ 51'1II
Oi<..:tlon.1 Cou?I~, 4 t o 8 ~l l OdB Ty~ ~

Oi<""l ton.1 Coup l t r l 40 t o SOO "IC 20dB Typ~ ~

2200li O,_ hon.1 {oupl~r 1-7 t o 4 til l 2Od8 Ty~ ~

nOll O"p< (lo..,1 {oupl., 2 to 4 Gt<l IOdI Iy~ ~

22012 O,_ h"...1 {""ol~. 1 to 4 6><1 )Odl t~ ~

22001 O,_H"".I {oupl~. 1,7 t o l.S till lOd8 Ty~ ~

O; <~, U"".I (oupl~r 2 t o 4 til. IOdB Ty p" ~

(o. d . 1 ~ybri~ 2 to 4 GMI JOB l I P" N
Co.. i .1 ~ ybr i d 9SO to 2 G/;, ] d8 Tyll<' N
n380 Y.r l. bl ~ Att....uH or I 109008 l 10 2.S Gl< l T ,~ Si'IoI
." "'9U i O~ t o Type N M. pt .r
F; . O!O .u...... tor 1 .2 t o 14. 4 Gl<l 6 08

..··09"'0.

Ho rn 8.2 _ 12. • (0; ,

• to " l<I. pt e. 8.2 - L2.' GI11
(Oupl .. .

12. 4 t o 18 Gl<l Ur i.b l~ An~"".to r 0 t o 6008
8.2 t o 12. 4 Gl<l uri.b1~ Au~nu. t.,... 0 t o 6008
hr;.b l ~ .tU ..... t or 0 to 6Od8
SlottO!O l''''' _ , t ~ Type ~ M. pt ...
8.2 to 12. 4 Gl< l Y.r i. bl. An.... uotor 0 t o ~B
I.OS t o 10 GI< . W.d. bl . Att~"".tor 0 t o 'Od8
8.2 t o 12. 4 GI<, u ri.bl . An~nuotor 0 to 4!>d8
J. 95 t o 5 . B5 GI<, Y. r i ab l . A !t~n"otor 0 t o 4!>d 8
FrtQu.ncy /le t . r 5.l to 6 .1 GMI
fhO!O Att~ t on
fhO!O An t On
2692 Yo bl. Att_.ctor . ]0 t o 6Od8

ARRA
2416
l614_~

KU520A
~6M - lOC.....""

M;c",lab/FXR

Narda

General M icrowave

16385
601-8l8
' 0100

Hewlett Packard

PRD

-"- "4118
UBIA
l4818

"'''"""'",W.
"o.l92"

"".64/IA
H532A
GSl2A
J 5J2A...

40 Il ( - 101
10 11- \0/
401'( -61
I Ol !>C- IOJ
4015C - 301
30014 -20
3040-20

roo. 20/
)(103·]01
lOOl-JOI

lOU·JO!
US/ .
JOll
lOUm,
n311
'ro..
"'"
UIOI
r tm
(\01<OW,.,
,,~

18'>851
tsec
,,~....
\I <I.'o .(.O.!
1000.l
w(JR~l ('-G.

X34tA
S :l.47A
G 341A
J 341A
H 347.11

"".=.=.sese

"""csoa

""""n_.""
,~OOO

H 4<! l A
HI2' A
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RCA Cos mac 1802 Super Ell Computer $1 06 .95
COlIIpIre !flalUra before you deade 10 buy itlJ 1*Is rrHl ltIpwl. 1 1 I '"
0lIleI UlII'Cl'JW. Thet'e IS no oOlIt'~ 011 .a: ...., _ lMQe. on
1he IIIil'VI KId." lha h.s lillie deSQtIIt \lent- boitd displays (lttMCle llItpuI nl opIlONl '"
tits (JI ll'le s.oer fl lot' so. me money _The SlIPII' ... lcrw...... TherlI IS I 44 ptr'I st.Jd.cl
EWII I small SIngle board comPlllef lhat does f;t)'Il'lIlClOl' slol lor PC card$nl a 50poll aJflIleC·
many big lh ings. It is an excellent comPUtef IOf tor s1o1 tor lhe Ouest Super Expansion Board
Irlilmllg aoo lor 1earm"'ll proorammlllll WI\I'l ,ts Power SlIpply and.socM1s lor all ie 's I f. "'-
machine~ it1d I't!l ~ 1$ usiIy IIPIllll_ duOecIl'l 1he prICe plus. Oetalecl127PQ . IItStruC-
..111 Mfitloul 111_...,. FwI I IMic. ASCII !tOn lNIlUiII wI10dI now n:lucIes O'M' 40 p;s III
lo rl ..., ... '* .... I .... IE. SlJfhoft I"l1o~ a _ or lIs:sons III
8el'0I1 you buy -.other SIIIlII CtlfIIPllter. $ell , • help gel you~ and a tIIIlSic: 1I'0ll'1Ill Rl
ItIdudes the IoIloMI lQ leI1Ures: ~OM moortor; g~ large! 0-- M.-.y SdlOOls ..... _ ·
Stale it1d MOll e d'spjayt ; Smgle s!tIP , OpMnal SI!IeS, Ife uSUIg Ill. SiJ pel' Ell ISI COOI'SI 01 study ,
addlesSdiSillays: PoWBf Supply : ,t,ud<o Amplllier OE MI use II lor tram'ng Ind R&D
and Speakl!f; fully sodeled tor 1II 1C', : Recal cest Remembef . oll1er COIlIptJters onlyoIllt Super Ell
Ill .. .-amoty ...-s. fulllocurnIinllbon , INlLlrt$ at IlllllbOnlll c:osI ornotat II ,~
The Sloper U rK:U:les I RON morob' tor pro- Ntere \'IIlI ..., . s.,.. Ell Kll SIIII .95. H....

j '3m loldlng DIlnQ...,eoec:ulIorl..." hlGU MII,... .,tiM 11.95. LN ..... .,ti•
m' ... "..." tItIIoI9IiRI IOfIICh " not 0fI- SU S. ea... Clillitlet .... dnlled ..., lIbeIIll

ciolled molllell at the SIfIIf pna Woth StIIGU plen;lzss Iron! PIMl 524.95. All meIlIl Expan•
STfPyoo can see tl1 em'troproo;essor ch'popel'll ' SIOI'I Cablne/. Pillnted and SJ lk sc~, "Mth
bng wl\ll the , ftiqu. Qul ll llddresn nd diltl tlus room for 5 S·loo boards Ind po...e' sopply
d~ ~etonI . lIItri", ..., -'till" 1lJC!ICUb'lg II' S5J.00. HiClcl hili" Memorrsa- Kll 16,95.
$lr\IdIons. Also. CPU modeendl'l$lt'UdlOl"l cycle AI UIS end QP\lOflS IIso ~1!l!ty ISsembIecl
n llIcockd PI dtsplll't'll on 8 un .000000S ..., IlISWll
..... RCA 1861 ......10 ....." I~ cI"lI iIll'W5 you lID 0.1 ...... I sottwIrti Pl'tIIIwI>J" lor lllO2 QlIfI-
eome<:t to yoof own N"Mth It'Illl!l<p«lSIYe'IIlIeo ptJler Uset$ '5 ,.,lIable by wbscnptlon lor
modulltor to do graph'cs iIf1d games , There lS I $1200 per 12 ISSUes. Swlgle lSSl/IS $l ,SO, 15-
'P"_" SJllem ineilided lor w"tng yoor own soes 1·12 boond $16.50
muSIC or U$.lAg many ml.lSic prQgfltlls 1O'1IOy T~ lIasIc Cessene $10.00. on ROM $38.00,
wnnen. The spul<er empkher IlIIy am be used ortgIIIII Ell kll lloifll $lU '5. 1102 softw;o,,;
10 d.....~ lor g)II\rOl purposes Moi'ws Vtlleo Grecncs 13.51. GIt'IIes 100MUSIC
" 21 ~ HU IoIyllunl rQIdes 16 HEX~ 13_. D"Il8 klterpre/ef 15.51.

Super Expansion Board with casseue Interface 589,95
Th,s 's tllJty an astolmdLng _alue tTh,s ooa'd has ~"" can be used wrth e e 'IglSter sa><e lealJ,tre
been designed 10 !llow yoo to deade tIow you toisolate p,og"m bugs QUICkly , Ihen10110......lIh
WillI ~ optioned The Sui'll" &,Inslon IloItrf SlAgle step . II you hl\fe ll1e Super Up,nslon
__ wiIlllK III ..... ,..-1WII 1loIy IddflSS· 10M IIICl s...- M-. III rnonrtor iii up IIICl
1bIe..,..r.n .. 6IK .... lluIIl..... tIIIlI'tOI'Y PfO" tut'tI'Irog II III push or a billion .
IIICt IIIClI __ l_ rllICl . Pro''1S IlilS IIIw Olhor on boInl opllOttS IndtIde ......
been IIIIlle lor II oIher opllons on ee _ MIl 0\tIi0d PIns _ ...I U They
boafll and ttfi ts I'lllIIt'f mtothe hI ,l!woocl cabNl INow easy connec:tlOll or en "-SCII Uyboanl tl1he
Iiongsldethe SuPIl U The board meludes slots input port. RS 232 1M 20 nil Cull'llll Loop lor
lor up to 6K of EPROM (2708, 21 58. 2716 or n leletylle or olller d/:'VlCl Ire on board Ind ~ you
2716) Illd islui'" lIllCtel". EPROM can be used IlIlIll more mIlI"IlOt)' therl"e two S,100 slots lor
lorlhemomtor ..., TlnY 8IsM; orol:her purposes ~ AAM 01 ....:leo boItds "Iso a I ll: Super
A IKs.,..l'lOlIII MatIIIlII $1'.95 • lIrIilIllIIes MonoU__ 2 ...,. 'Ildeo d.- tor lui CII»"
en on boInl opbon 11'1 2108 EPflOM wIlIdIlWs ll*ty cllSPIIy MIl TInY a.oc: end a'Ildeo ontet1al::e
beon pt'ePfOQ' ...-ned _ I progrem IoIdwI boInl ....11.. 110 I'lwto $9.15. AS 23:l! $4,51.
editor IIId .."" cfi ecklng mulfi fi~ elssllte m 20 mll,F $1 .95, $·100 $4.50. " 50 "tt
rei\lliwI;!I sonwere. (relocatallie cassette Iil l l '0IIfI1~' III W1th reeen cable IS "",ilable It
InoIllerexclu slVe lrom Ouest It ll'ldudes regosl", $15 25 for easy connectoon between the Super
SiO'I II'lll ruclout. block IllO'II c:epabdlty ..., U nt the Sull'lf~ 8oMI ,
'IIlIeo grap'lt(:S dnver ""lII l*nklng _. 8rtaIc "- SlIlIllIY fl:n tor 1111 complete system (Me

uesl uper Basic V5,O . MuIll-voII"-S<lppIy l.
,, __ tnhenoiId.ersoon 0I " 1aie....... selle ~o. SI'OIIIllIIOId, bIs.oc . Gi~ Itlllll\ll·
a_alllO le Ouesl WIS the tIm compeny cr-Ianguage programs, IIICl 0...- I~ SUte-
...or1d""de 10 sh'p a full sore BasIClor 1802 rnenl$. lunctlOllS and OClIfatlons
SySt!ms. " complete lunctlon SuPIl Baic by N.... improved laster V!lSlOn U\OOdlng It·
IIcII Cenlel IncludIng flOitr cap;W; Nty tlUfllbef end r5S1n/lally UlIlimitH wer/lbili .
w,ln SClenl1f1c nolat,,;m number rln~e Also . III exdusM! uset"e~ (:t)I'l'II'I\If
~ . 17E'"l. 32 btlQegof ~ 2 . IIUIt dim IIOrery
1ffIyS. stmglffll'S.stmg~:QS. Sen. Itlll PeriIell'O rv;ju(IelI

Oh io Sclu lllic Compute n s...- laic .. taIse1II S55.lIlI.
t iPSenes 2$U5.00. LIII"n Apple It less thin Ell II Adapter Kil $24 .95
h, lf In, p,ice! CIP Mf Series 2 $1199.00. PlugsmtoE~ lIprO'YKltng S<JperEII«1flll 5Optn

MlnlllopPl' YelSlOn ",'Ih Idditlonal RAM,ROM, plus S-100 bus elqllllSlOn, (WIln S<Jper h .
Complete sol1w,.. 'nd ~jl"'''1s IYl ilable pen$IQIIf. HIQIl Itlll Iow -'dress <lIsPIIys. Sliltt
Send airel brochuro II\d mode LED·, OIlbOnlll $1'._.

Gremlin Colo r Vide o Kit $69. 95 SuperColorS-1 00VilfeoKit$129.95
32 • 16 IIpIIe,'nI.mencs PI "".."lies: up 10 8 EJlllIf\dItiIIo 256 ~ 192 nogn resolu1lon color
colors WIth 680C 7 r:lllp, 11( flAMIt E(K,Xl f'l uOS graphIcs. 680C7 ""th IlllIospll)' modes CDmptJ1eI
Into SuP"" E~ 14 pin tlut No hlgn res graphiC1 , controlled, Mernol)' mapped 1K flAM expande-
On tloird RF Modul.J/()I" Ktt Sf ,95 ble to &( 5·100 tlus 1802.8OllO ,8l'l85.180 etc
1102 1611 D,Mmlc RAM KIl Sl49.111 Ou l. ,,: "d'.'IIIfIl..1, r/~i., ....,i.
~1l 32ll Hdllenn:lresllwldod<stCI1l 4 ,.......
Mo4l wno .. SI*S. ..... 16K fW,I; S6J.III E*t. .n . tl lf $25.•
n.., luie~ 01 c...- $15._ l~irn mi..... 01 U lor l" .... I"
(ldllltl ClllIIlIIltlds Inclltrle Stri !llY, """' , ee.· sou_f
Ittle l/O 11c.! S·100 4·SI0I u lNlnllon $ 9,95 1102 fi llY Ilotl~ SOurc.llltin, SI, .OO
SIIpor Monitor VU SouI'Cl UIti", $15.00 SlIp.. MorIllO' \12. 0,1 .1 brei UIlI", S20.00

NiCad 8anery finr/Charll er Kit
Opens shoned cells Inat WOO 'I hold , charge
and then r:h:lrges them up . all in one kit ...!lull
pertsenrl inslrucbons $1.!l5

Rockw ell AIM 65 Com puter . ....
6502 llIsell ....~ -. WI -'SCII1riI¥Wd
IIICl 200JUm flermII pmI!Ir. 20 ttI.- . ........
mono: dlSpliy. 101~. ~ ll<jlOM iclIIlle
$105.00. 4K _"siun 5450 ,00. 4K "ssembl"
SIS.OO. 6K BasI: Im!rprllef $1111.00

Specqj smlIIpower tullIJIy tor .fdM65 ilSSlIfTl , in
trwne $54,111 , I:omjlllle AlMlXi II fill bfieIcasI
_ IlO"I' 1UQPIy SfM,• . Molded p1esbl:
....... 10 lit tdI AlM65 IIICl~ SlCIP'1
$41.50. Speail f'Ic1gge Pnl::ec "' AIM. 8K /lesI:.
_" sopply cabinet Sl25.• .

"iM65iIOMiVlM:'Su Pif Ell 44 pm expenSKlfl
boIf<I; 3 Iemale and 1 lI\llIe but 60Ird plus 3
~S22.!l5.

60 Hz Crystal Time Basi KII $4 .40
t:'.orMr1$llIpI clocks /rom Itt; .....~
10 tl'y$llII '"" lme 0utslerd1lQ Il:ClnCY

Video Modulalor Kil $9 .95
~ N tel Into a hIit' quality monrlor ...10
Il/e(:Ong usage Comp Iat w!!ul 1llS1T\IC

Multi ·volt Compuler Power Supply
1Iv 51fT$, ~ 1 11v .5 ... , 50 1.5 1fT$, - 50
.5~. 12w 5 1lT1I. - 12w op1IOII . ~ 50 , ~ 12w
1ft flVUlIled 8Iso: M 529.95. M WI1I'I~
minIlifllware $l3.95. MdSf ,oosIl1llPl"ll M
ul ha'Uware $14.00. Woodg,aon case $10.00.
$1 50 shlPPf"ll

INTEGRATED CIRCUITS- [M_.' •• - ,. "''''- ... -- g. t"'- • ,,,,,,,,." .. - • " ..- .. '-- .. .... ...,. _ .. •••,- • ,_. •• - • .. .._ 11 '-- .. ~- ",.,- • ~. • =:: '. - • "- •• " " """_.. ••,- n ,_. • • - ,. ....- ... .., - o •
'.... • ,,,-.,, • - .. - .. .... ...._u. ...,,'. • ,.... " • - .. - •• -- ••'.. • l ",,", ,' •• - • ...."". •• .-... • ,- '. - • ....".. .. _... ....- ....~ • ..- " - • ..' ." •• ~ '. ~ .. ... ..'. ..
,~ • L"'_' "

W.. ,,' ... .. • .. n • _,_"'" •'" , L"_~ :1 CO"", " = .. .. .. » ..
-~ •,.. 0 ,._." - , .,.... .. .. .. • .. __~_ IS

'- " ,,,_ ... " -, .., _.. •• ,
" • • _... -..',.,- • ,_. •• - '0

_. .. • • • 0 _..._---"'. • ,_. • - " .....-' .Il ,- '-- ....~ • _. •- • _.. .. --.-1 _ .... -..0. .. -,- • ".- " • - • .. .. ,_..----,- .. .-. • - • •• ,.~ • _..._.... .. .....- 0 ,-, • - • ., ... .. • • •
,~ 0

,_. • - "
, • • :I .__-...-.- 0 ,.. .. - • .- , • • -- ."..- • '''''' .. - • """" ,.. <II,,''''' _...~_.-,,'...

"
L. ll'>

"
• 0 . ' .. ..",,,.. ,.. ,.... .,,,,, .. • ,,-

" ••• • ...."" ,.. ,..... .. ...,... .-"
"" .. , ,.... •• . G' , .... '" .- •• ."""- '-,..,.. • ..0 .. - • _..,

" .. .- •• - "" - ..
'I'''' • " .. • Q;IoI... " - ", ..- •• .- ..".... • ,,, ..... • - .. .~.

I ... _ .. - -- n",- .. ..- • - .. "".. .11 .. _ .. ..- •ro" " • 'M""" • - .. ........... ,...- .. - _. ••...- .. ,..".. • ... .. _... ..... .. .. -".,,. • ,.",.... • .... • ,.,. ... ' ....- .. _.,..,..,.. • ,... • .." ,."" ". ",.- '. ,- .....~ • ,.'- .. g::: .. ""' >,. ,-- '. -'....,..... " ,..... ... '... ... ...".".. .. _.. ...
"".. • ,",... '" ~..

" ..... , ,, , ,,'U'" ., _._.. ..."",. • , ..'1Il7 .. _. '"
_.

.." '.'.. .... •• .....-,"... ... ,.,,,, .. ..~ .. ....".. '''' ._- •• -- w •,,".. • L. "" • _. .. ,'.- •• ._-",,.. • L.· '" .. ... ,. .- ,"<1 - .. -- •••'Of" '. ,.- .. ... .. - ... ._- ..,- •• tI.,.., .. ... .. - •• .......- •• " ,,,- • ,- ,. -- .. - .. '....- .. ._- ,..- • ,- • ... • - •• .. '* - .. " ...-..- ' ..••• • ,- .. '.. • - ... ,,.,cr . .. ..,- • «. • - •• ._- '.......-... .._.- ...~ • """ • - ,. ",il,. ",.. ,,.cr,,,,, .. _ ... ...... • .- •• ... • - .. ..- ". ,.. ,,1\10 .. ....- • .- • ,.. • - ". ....... ,. '.. ,,_..... ••..- • ".. • ... ,.- no '" I'"" '.. '..,- .....- • ".. .. ,.,,, • ,. •• 'G" .. '..... ..... .... ..,
"r: • .- .. ••• '... ". .~ .. '.. ' ::t ... .... ."
'" '. • • on .. ... •• ." ..

-~ .. '.'.-........ .... "'U'. • ... .. '.. '. w. .. ..- ••'''''. .. - • ",,,. .. ., .. _.-,- • - • ,.,- .. - .. ._- - • ....... • - • "'," .. .. •• - .. - • '. •.... • ... .. ,~ .. .' •• C' .. ...",,, .... ....... • - • ,-, .. .. .. •• •• .. . ...- • - • 'GO .. .. '" E~" •• ... ..... " -'..... • - • 'GO .. .. ... .. .",,.,, c. " .. , •..,I'" • """ '. .. ... .. .. ,.,,, ,,. .., .'.'...."" • .- .. "."" - " .. -- .. ,- ....•..- • . .. ,_,,, ' <em .. ".""- " .. _I~ ""tI._ '........ ' " u. ... ' "'U", .. •• .. 'OW .. m'" •>II '.."'.". "'"" ... •..- .. ,.. ... 'QO •• ,""" ,. .. - • • ,_..' "'","" _ , to

'tl"'" .. • G •• .... •• ~,- •• _. •• ..- •, ..,. • - ". ..','.. .. -_. ... '.- '.'''''''' • ... •• - -_. •• --- •'0.1 '... • ~. .. - • -- ....n .. ..
.~. • ... .. - • .....;' .. ..__.. - .. • ..'0.1..,. • ... ... - • .. . ,. --_. _.. .. . ..
'''''''' • - • ~, .. , • • - ... '.'0.'''''' .. - .. '. -- .... -". ... •,..I'"," ... ... • •• .. - -~-"

...".. .. . ..".. '.,.. .. ...' • ... .. ,.. •• ..- .. " ,.
"'I"" ." ... • •• .. ,m ... .. .. ..... .....". " . ..'" ,... •• ... ' .. .. ,.. '''tT' .. , tI .. ... ... .....". .. , '.""il" ,. _. • Ill' ,. "'.. ... ... '.. .. ... .'."- '. ... .. •• ,. ." ..._... ,_ ...... "t "'_ .'.1 ••"'.... - • •• .. "" •• ._- • • • ••- • •• .. ~ ... ........" -- ,._. -, • ,. '. '"'' •• ._ ,~ ...-. --- ,...- • -, • .. .. ... ••- .. -, .. "... •• 0-...' .. _. '. ,- •• r_,_ - ..- .. -, .. _ ._....m>:t ,. - ", ~. - ..- .. ~. " "".; .. _.. •• --- ' - ..'M'.,....... r, ~" •• ""' • -'. ,. '- ....- eo.." .. ,,,,,,,. ' .. -'. .. ...-_.. ,- '.L."" .. "..." .. ,,,,.. " '..." ,t, ....- .. 0_ '. "... , •• _..

'" •••..- '.-, .. "',... .. ""'," •• _.....__....
L.'''.'' • - .. ''I'.' ,.-" .. -_.-""," :~ - • "'H ..- .. ._- .,,.. - • "" ,. ----,.. .. - • .. ...._... ••

PROM ern "
assem bled 25 PROMcapaCIty 137.50
(...~h ~mer $69.501. 6 PROM capICi1y DSHA/
Ul _ersoon S89 50 (.....tn bmer $94.501.
Z80 Microcompu ter
16 tIIllr'O . 2 MHz dod< 2K fWol . ROM 8reId
w.ll spICI . uceler1( tor awrtroI Ilere Iloerd
S21.50. fill M $!J!I ,OO. MorJ1of S20.• . Power
S<JppIy K~ 135.00. n ", Iloole 130 ,00

S· 10 0 Computer Board$
Ill< Slat>c Godboul Econo IIA M 14900

16K Stelle Godbout Econo XIV !(II 269 00
24KSta!M: Godbout Eam XX-24 1<tl 41 400
32Il Sta!M: Godbout Eccno XX ·32 lUI 53700
16K [)yraTIc: RAM KIt 26900
32K[)yn;I!lIIc AAM Krt 328.00
61K ~lI!m lc RAM Kit 39900
V.oeo Interlace M $139.00
80 ICUpdate Muter Manu al S39 .00
~ 1C 4ItI1lIlel:b. 27OOpg ..,...111_
..,.. OWl" 51 .lID aon ,,!faa... ffa!~
__ htu1' 1'lllO DorreslIC posleoe $3 50

Modem Kit $60.00
Slite of lne art, ong.. iIlS_, No IuIwlg nece!I'
SlI)' , 103 compal>bl, 300 baud l'-lIlj11flSive
ICJl\I$bl: coupler pms indI.dell Ilil only $17 00
LRC 7000 . Prt.lef S319.DD
4(L'20 COIuIIWI CkIl f'I'\IllU: mcoaet. $llI. lIIC*
InIrrIICI II penoneI c::ortlllU1en

64 40:32/20 Yef$lQII $405 .•. OpbOllal c:ebles
" lOllbIe,
LAC7l1lll prltl!ll,l nI.rtlce CIIbll lar Sup" Ell
wl1ll lllllw... 135.00

TERMS' 15.00 mil order U.S. FllIn . Cllll relnl,lIlS Idd '~In, FREE: SI.d lor ,o,r CO" 01 o. _EW
$la.DO mIl . luLtomenctrdl I.d Maller a.lr,e Icupld. $1 00 III'rI'" o,llOul QUEST CATALOG, I.cld"k 111111'.
Pasll'" Add 5~, C.O O. SU.DO ",I. , Olll,"

166 73 Magazine· Ma y , 19 81
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n.. C T· 90 i. <he"",", .cruti... f.., ...... pacled count., ..ailoblc fo< 10..

_SJOO .OO! Ad\<.nced .x"III "M~rn oncllMlc tht le<ublo p'e"ft'ICl,
_ dlps. ...'" illdociOlOr and • ...,;q..,. du.play h;>Id r... il:II_lIIe

doopI.oyood ~.,..., w ........poIi1.-...ed A IoQ. • to H. TC XOu-
boooc io ..-1 _II ...abIes .asy Uto Mal <alibra_ check WWV

Opbonally, .....Ie""'" _ad bette<y p«.... u.mal"-booocillJU. ODd Iot ICfO
P""'"' Inp. stab.h', zryuol oYflI ume hue on ."&Ilable. n.. CT-'iO.
pcrfonnal'lce )"OIl . ... row>< o:'OI!

•
9 DIGITS 600 MHz $129 95

SPEC IFICATIONS: WIRED
RanIC W Hz lO6<Kl MHz
s"...iti¥ity u .. Itwl]O MV 10 [SO "1Hz

LeA 1.IwI SO MV to sao MHz
RnoIu,,,,,, 0 1 H, U O MHz J

1.0 Hz 4IloO MHz J
100 H. (600 MHz .
9 .." .. 0 . " UD
Sw>dafd.I OOOO mHo. ' .0 ""'" JO.«)· C
()ptioAal MICfO- p""'.. .,..""O.1 ppm 2().«J'C
ll-\S VAC (jo 250 ma

HiHnS~1J the first name in Counters!

~" .._,_....- ",.. .,n ., . .. ..__ . •
.- _..": '''''- ,.,.,......_.....
-.--... " ..... ....__.....-- .. .,.__....- .. .,

7 DIGITS 525 MHz

Dll pll )"
T im. boSO'
P_.~

SPECIfICAIION$;

~ 20 H. 10 ' 2' MHz
Sm,..,,.,,y Usa lIwI SO MV to ISO MH.

Leu "- I SO MV 10 '00 MHz
Rnolt.l'IOIl '.0 Hr l' 101Hz )

10,0 H, (SO MHz p )

100.0 HI (Soo MHz pl
1 d",IIO, . " l.E D
10 ppm TCXO 20-40T
12 VAC .. 2S0 ma

$99~IRED
1lle CT-10 ......... the pr;ee boo'ncor "" ... QI1&llly f1eq__""Y~

o..lu. feall>fft IOlcll u; _ freq......,. ""'IF" . IIch ,.,1JIpr.-ampl,fic&uon.
d.....Iectobloe llle _ a.e:tJYily indIC_ "' _~_ I

_ no. ..... f........1lC}' lI6ble, ,"" 10 KCII. llely ~ "pWi

ff<Jm l udio lhN UHF "'ilb 1.0 ""'" accu'acy · t/w', ,0001'lto~ TIwCT·1O i,
lb. on,"'., 10 III yoo, me....~menl needs, in lb. r..1d, lib or ham , lIod ;.

PRICE S:

CT·70OI'ir'ed, I~."'.....,. S'l'9 "
CT·70 KiI, 90 .., peru ....-
ranty ... 9~
AC· I AC 1I4oplc, J9~

BP·I NicK pad '" AC
ooJ&pc.rlch....' 12,9$

7 DIGITS 500 MHz $79 95
WIRED

f RICEi
MI NI-l Oll Wlm!. I ~...
wanon,y S79,"
MINI· 100 Ki~ 90 doy pan
WI"on, ~ 59,93
AC·Z Ac Ida",., for M IN I·
100 3.93
BP·Z Ni<:ad pad and AC
adIple-rl c....... 12.95

H.~· , I hond)o. ..nenI P"fPOM ....... let !hat pro......... _'"
fllfICUOfIIlt ... lIf>belie.obloe pric,. Tlw MINI-l Oll dun.', hi• • !he full

fre<l__lICy ron.. or inpulUn~. qullil i.' round i. hilh< ' prtc.....i,.. bill
fo, balk RF "JIIII me.." ",m.nll, i, Cln, be l>el t ACCU'"le m. " "<emu "
cln be made from I MHzlilthe WI~ " plO$OO MHz with ..~lkn" .n.iti.i'y

lhrouPooI !he ,on ••. ond the 'wo III. Umeo Ie, yoo ..,Iw the ~001 ..._
de..ted Add tho lUCad pick optiorl ..... !he MINI· 100 "'...... ... ideal oddIlIOfI
10 ,.,... 1<>01 _ lor Hir>- (be. field" fl'OqUC""Y ched,1fId rep...-..

S PECIF IC AT IO N S:
~ I MHz 10 '00 MHz
Senli".;ty leIS lhln 25 MY
ReIOI"tio", I00 Hz ( ,low 111.1

1.0 KHz lflll llU)
7 <!jJil>. 0 " " LED
20 ppm 2l).ol(l'C
5 VDC (jo 200 .....

2'i 93

11995
14 'is

SI59,95

10 M. ,......... DOAC 0<JItI
10.1% bllie OC ....to
4 'c: ••n.

0. \I.A"'20A_5 ....
0,I oh.... 10 20 M.'-_ 6 .......

PRICES;
CT-50"'ired, 1 ~e""lfTonty

CT·50 J( i~ 90 doy poru........"
"""· 1. rIttl.... 1dIp&e' kIl
""" ·1 "'1I'ed1fld__

med ( wad ""'" 01 ....ei...
Idlem.oticl

S PEC IFICATION S:.
DO AC ..... lOOuY k> I
Da'C
N_...
Inp'"

impOd...."
Aco,,'ao;y
I'<>..e~

$159~IRED

n.. OM·700 off.... p t.........u 'l hty p..-formance _ . ............., I"Ke

Fnn....ncludor; l6 J .It ' ....t S funct"""' . all O"..-d ,n •
............., . ...y..,_~, M diopIav..J "".Ior... l \ol

• . Ii _h LED ,...&._ ..om~ dooamal pIa<......... .....OfI'I.M K

poI.- ,..Joc....", and OWI'I<-J proc_ upt" 1250 oott.OI> all
' ""'~ Inl If Y"",,"llv ...""-proof' Tlw OM ·700 i0oi<..._ •• .........,..,...
J<'l N. d, n.o~ ABS c_ ..nh con........, .-....ohk " II t-.I ....k.:. of ...

,Jr.1aJJlI. ,n '" .nv ....'1'

DIGITAL MULTIMETER $99 ~IRED

S PEC i f iC ATI O N S:

Ru>~ 20 Hz 10 600 MHI T1w C T-30 i"'.'lItil.l.b bench COllnl."bI,will "'.11"'. "pI0600 M Hz
Senoili.ity leu lhan 25 m. 10 150 MHz willi 8 diall precioion. Ar>d. ",,"01 ito be.. fUl"'.' i, the Ro«;' . ffC<l__""~

Lno IJIon 150 "'. 10600 MHz Adope,. whielt Ill"", tho CT-50 lDlO. di.....1~ fur ony ««i• ..-, TIw
RelOlubOft 1.0 HI (60 MHz r,...,1

10,0 Hz 4600 MHz .......1 1dIplct ......1,~fot: ony ~iy..-and ...",pIe OI>fIf>e<:liorIlOtho
8 <Ii..... O,"~ LED rea"",", VFOliollthl' .. NqIlIrM ........, _",!he rea'Y.. IdIpl no
2,0 ""'" 2Q.-""-C "'.y IImIll !he __ 01 tho CT-50. tho adopce, CM be ODIlI tl)o

110 YAC or 12 VDC I.....hed ... or 0« n. CT-50• • """,,*, thot .... .....n. doubl.-dYry'

8 DIGITS 600 MHz

PRi n S;
DMm..-..d,I,-......,- S~9~

OM-roo Kit. 90 d.~ pIN
.........y 19 95
ACoL Ae ldaptot J9S
Bp·J . N..-.I pock + AC
-.I.",..I . h" I . ' 19,93
Mp· l. Probe kit 2 95

AUDIO SCALER ACCESSORI ES COUNTE R PR EAMP

ram5EY EIELlmniL'5. inL. - 53
2575 Baird Rd. Penf ield, NY 14526 .~ 62

-
For h..... r............. IUdIo ......u..me...... mulbpliel
u p ", ~lICJ

• o.. 1t for PL ......
• MuIt>pIieI by I0 or I00
• 0 01 H. ...........""'I!

S29.95 K"

T. Io"""", It", ttrIII- BNC pi .. , S 1,"
H..... ""ped probe. ~JIo: _... .. . . . . .. . . ... ... . .. 15.9S
La..- _ probe. 0 _to . 159'
D.-cd probe. ra1~ . . • • • . . • . . • • . •• • . . • • . • • . .• 12"
Ti~ba.lforCT10.90. MINI-lOO }93
Color bunt ,;.hb<ltion ....it. ..-1_ COIIIIle'

.,.mit coIot TV 'iano!- . . . . . . . . . . . . . . . . . . . . . . .. . . . . 1" 93

PHONE ORDER S
CA LL 716·5 86·3 950

f ,,<n>dy ..nk "_a!> ft 10 ,0 I.OX!
MH, . S"'IIII !'<'"',o«J ... p.." ......for ·."' IudeJ.

• FIotH db .....
• BNC Coow>o>; ,
• G..........-.If RF .-.tIl pd-"p loop

Sl4.95 Kit , ...." Wind
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Quality VHF/UHF Kits atAffordable Prices-

UH'
$16,95
$26.95
$32.95

VH'

$12.95
$18,95
$27.95

. '.;

STYL'
Kit less ClOse
Kil wilh ClOse
Wlred/Tested in Case

65N MOUL RO -H,LTON, N Y J446B

NEW VHF/UHF FM RCVRS
Offer Unpre ce d e n ted

Ra n g e o f Se lectivity Opti on s

R450( I UHF FM Receiver KIts. similar to R7 i5. but lor
UHF band. New Iow-noiee tront end. Add ' 10 to above
prices.lAdd selectivity Jetter to model number ..on R75.)

At4 5 ChIonnel AdaPter 101' Receiii9ia. $9.95

• NEW LOW'NOISE DESIGN
• L..~ than 2 dB I'IOiM figure, 20 dB ge;n
• CaM only 2 inches square
• Specify O()ll<ating lrequency when ordering

MODEL P-aoVHF PfIEAM P, available In many veraions
to cover bands 28-300 MHz.

MODEL 1"432 UHF Pfl:EAMP, a.".l..bIe in veraiona to
cover banda~ MHz,

A75A" VHF Killor tnOf'ilor or _lher aanttlil8 MIYice.
Uses wide LoC filter. o6OdB 8' ± 30 kHI $69.95

R1$B' VHF KIttor~ nbfm lS8Nioe. EQuMaIoIon!IO lI"IO'I
tr1lI'lllC8Mlra -eJdB8I ± 17 kHz, «:IdBai ±25kHz. •, '7<1.95

R75C"' VHF Kit lor repMterseMceor high rl denalIyarea.
-«:IdBaI ±1 4ld-tz,-60dB:t22fd--tz. - l 00dB:t3OkHz.. .. $84.95

A750' VH F Kit tor ,plitchannelope,.ti(ln Olrepeaterln
h igh density area. Uses a'pole CfYStal.flllef, -6OdB at
±9kHz, -1 OOdBat % 15 kHz.The ultimate rec:eiv&I1 •• ,$99 95

- Specityband: 10M.eM, 2M,or22O M Hz. MayalllObeuaed
loradjacent commerdal bands. Use 2M II8fslon tor 137 MHz
WX satelli tes.

NEW R11 0 VHF AM RCVR
AM moniIor.«»i... kllSimilarto R75A, bo.It AM. Avdable
fOl' 10-111.4. 6M, 2M. 220 MI-lz.and 110- 130 MHz PcrafI
bIlnd S74 ,95. (Alto -*'bIe in UHF 'iOtf$iOrl.)

• New~tion. ..... ............-
• Low croa mod
• u-~ ftltenl. """"
• Easy 10 align

IOIMle" 'roNKit • • •••• S4-4.95
6M.'e' , 'roN Kit • •• • • • •S4-4.95
2M.,t"" 'roN Kil •• ••••• S4-4.95
220 MHz, 2W KII...... S4-4.95
450 M Hz , 3/4W Kit •.• . S4-4 .95
450MHz, 3 W KII •• , • • $59. 95
5 Chon Adopler (T51&T-451) $9.95

T51-30
T51-50
T51-150
T51-220

"50
T451
A1 4T

See our Complete Line of
VHF & UHF Linear PA's

• Double tuned cin;uita tor spurious s-uppressioo
• Eaay to align with bullt"n test aids

• NEW LOW· NOISE DESIGN
• ATTFlACTlVE WOODGRAIN CASE
• Less than 2dB noise hgure, 20dB gain

MODEL RF RANGE OUTPUT RANGE

CA28 28-32 M Hz 144-148 MHz
CASO 50-52 28-30
CA50-2 50-54 144·148
CAt 44 144-146 28-30
CA145 145-147-or- 28-30

144-144.4 27·27.4 (CB)
141H 48 28-30
220-222 28-30
220-224 144-148
Any 2M Hz 01 26-26
Aitcnltt Bend or 28-30

CA432·2 432-434 28-30
CA432-5 435-437 28-30
CA432-.4 432-436 144-148

Easily modified lor other rl and if ranoaa.

STYLE VHF UHF

Kit .... ceee $34.95 $<89.95
KIt with case 539.95 $54,95
Wlred!Tesled In ClOse $54.95 $64,95

Professional Quality VHF/UHF

FM/CW EXCITERS

• U.. aa linea r or c.... C PA
• For use with sse Xmtg ConIleflIll'S, FM Exei tef$. etc.

U'A2-15 6M. 2M, 220; 15 to 2C1N S59.95
LP,u·30 6101. 2m; 25 to '3OW •.•.•.••••••••.•. $89.95
U'A2-.40 220 101HZ; 30 10 4(fW $119.95
LP,u--,S 6M,2M;4G1045W '119,95
LPA4·1 0 430MHZ; 10to 14W $79.95
U'M-30 430MHz;30-4OW $11995

see catalog 101 complete apeci!icaliona

Call o r Wl1te to get ..- 33

FREE CATALOG
With Complete Deta ils
(_. IRe. I"' ........... mall"",1

HAMTROfll ICS".$ '" A ~G I STEREDTRADE MARK

WIREO and
TESTED
$349.95
$399.95

OUTPUT (M Hz)INPUT ,MHzl

- -"• ".,
t ' s»•

IIOOEL

XV2 VHF KIT· ONLY $69,95

XV28 2M ADAPTER KIT· $24.95

28-30 MHzln, 435-431 MHz out: l W p,8,p. on eeb, uplo
l V.W OIl CW 0. FM. Has second cecrnatcr for o ther
ranges. Allen, supp lied for 1 to 500 mW input, use
externa l allellual or for hig her levels.

Exlr. coysl.' for 432·434 MHz r. nge $5,95
XV4 WI~ and tested ," . .. . •. $ 149,95

2W p.e.(l. output with u little .. 1mW inPUt. Use simple
external attenualor. Many freq. ranges • ·...Hable.

• LlntNI. Con~" rte rs for ssa, CWo FM, e tc.
• A fraction of the price 01 o ther unlls; no need to

spe nd $300 - $4001
• U.., ....llh any eXci ter; worl<s with Input laWlls lIS

low .. ' mW.
• use low power lap on e xclle . Of simple r"slstor

.«"n....la. PlId (instructions included).
• link 08C with AX converter for ' ..nKer...

XV4 UHF KIT - ONLY $99,95

XVl· l 2&-30 51>52
XV2·2 28-30 220-222
XV2-.4 28-30 ' ...· 146
XV2·5 2B-29 (27-27.4 CBI14&146(1 44-144,41
'1(1/2·7 144-146 51>52
XV2 Wired and l ested $ 109.95

IT'S EASY TO ORDER!
• Wtite o r phone 7 16'392-9430 •
(E lectro n ic answe ri ng se rv ice evenings & weekends)
• Use C redit Card, UPS C O O . C hec k , M on e y O rde r
• Add $2 .00 sh ip p i ng & handling per order

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Converts any 2M e xcner to provide the 10 M signal
requlre<l to drive eecve 220 or 435 MHz uni ts.

XV2/lPA2--'5/Cab! (6 , 2 , o r220) $199.95
xva/lPM-30/Cabt lIor UHf) $229.95

Far le . s than the ccet o f many 10 W unltsl

Now. the popular Ha ml ron ics " Tran,milling Converters
and heavy dUI)I Lineer Power Amplltle",are available as
complete unit , in allraetive, ahielded csblnets with BNC
~ tor exciter and antenna connections. Perlect
setup lor veINtile terrest ial anclOSCARO()ll"'lions!Just
right for~ 3! You save $30 when yOU buy complete
unit with CIObinet under cost 01 IndMd~1 items. Run
40-45 Wall' on VHF or »40 WatlS on UHF with one
Inlegrated unit' Can for mote deteila.
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2822 North 32nd Street. #1 • Phoenix. Arizona 85008 • Phone602-956-9423

M.EMORY

2708
2716/2516
2114/9114
4027
21 \7/4116
2732-6

Descr!pt ion
l K x 8 Eprom
2K x 8 SV single supply
I K x 4 Static
4K x I Dynamic Ram
16K x I Dynamic Ram
32K Eprom

Price
$ 5.00

9.99
5.00
2.99
5.00

39.95

HRF472
12. 5 voc, 27 HHz
4 ve t t s out put , 10 dB ga in
j:l. 69 each

CARBID E CIRCUIT BOARD DR ILL BITS
for PCB Boards
5 mix for $5.00

J310 N-CHANNEL J-F ET 450 MHz
Good for VHF /UHF Amplifier,
Oscillator and Mixers 3/$1.00

AMPHENOL COAX RELAY
26 VOC Co ; 1 SPOT #360- 11892- 13
l ao Watts Good up to 18 GHz
$1 9. 99 each

$2.00
1. 60
5. 50
2. 99

YOUR CHOiCE
$12. 99 each

Same as 7805 but only! Amp @
49c each or 10/$3.00

78H05
5 VOC

ATLAS CRYSTAL FILTERS FOR ATL AS
HAM GEAR

5.5 2 - 2.7 / 8
5.595 - 2.718/u
5.645 - 2.7/ 8
5.595 - . 500 /4/Cw
5.595 - 2.7 USB
5. 595 - 2.7 / 8/L
5.595 - 2. 7 LSB
9.0 - USB /CW

MURATA CERAMI C FILTERS
SFO 4550 455 KH z
SFB 4550 455 KHz
CFH 455E 455 KHz
SFE 10.7 MA 10. 7 HHz

60.00
3.25
9.99
9. 99

9 .99
6.99

25.00
4.99
5.00
5.00
5.00

10.99
8.99
9.99

22.50
22.50
3. 99
6.99
6.99
4. 99
5.99
8.99
3.00
5. 99

60.00
8 Bit Microcomputer with
programmable / erasable EPROM
6 Bit Q/A

Microprocessor
PIA
CRT Controller
ACIA
SSDA
Mi croprocessor
Microprocessor
Microprocessor
Mi croprocessor
Pia
S10 /0
S 10 / I
8 Bit inpu t /output part
Communicati on Interface
UART
Four Bit Microprocessor
PSAT
OHA Controller
64 x 4 FIFO
Clock with alarm

C.P.U.'s, Etc.

HC6800P
Hc68B21P
Hc6845P
HC6850P
Hc6852P
8008- 1
8080A
Z80A
Z80
Z80A
z80
z80
8212
8251
TRI602/AY5-IOI3
THSIOOONL
PTI482B
8Z57
3341
HH531 6/F3817
8741
8748

HC1408L/ 6
COH2502
COH2601

NEW TRANSFORME RS
$6. 99 ea.
5.99 . a.
6.99 ea.
7.99 ea .
4.99 ea .
4.99 ea
4 .99 e a
6.99 ea

6.3 VCT ~ 6 Amps
24 V @ I Amp
25.2 VCT @ 2 Amps
10 VCT @ 3 Amps
20 VCT @ I Amp
12 . 6 VCT @ 2 Amp s
28 VCT ~ 100 MA
Dua I 17V ~ I Amp,-"e"a",-,_-"""-,,-,,,,-

F-1 8X
F-46x
F-4IX
p- 8380
p- 8604
p- 8130
K- 32B
00554

CRYSTAL FILTERS
TYeo 001-1 9880 Same as 2194F
10.7 MHz narrow band
3 dB bandwidth IS KHz min.
20 dB bandwidth 60 KHz min.
40 dB bandwid th 150 KHz min.
Ul timate 50 dB i nse rt ion l oss I dB max.
Ripple 1 dB max . Ct. 0+/-5 pf 3600 Ohms

$3.99 each

HRF454, same as MRF458 12.5
80 Watts output, 12 dB gain

voc, 3-30 MHz
$17. 95 each

NO OROE RS UNOER $10

EIMAC FINGER STOCK #Y-302
36 in. long x ! in. $4.99 e ach
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TO-3 TRANSISTOR SOC KETS
Phenoli c type 6/$1.00

MRF203
MRF216
MRF22 1
MRF226
MRF227
MRF238
MRF240
MRF245
MRF247
MRF262
MRF314
MRF406
MRF412
MRF421
MRF422A
MRF422
MRF428
MRF428A
MRF426
MRF426A
MRF449
MRF449A
MRF450
MRF450A
MRF452
MRF453
MRF454
MRF 45t"A
MRF455
MRF455A
MRF472
MRF474
MRF475
MRF476
MRF 477
MRF485
MRF 492
MRF 502
MRF604
MRF629
MRF648
MRF901
MRF 902
MRF 904
MRF 91 1
MRF 51 76
MRF 8004
BFR90
BFR9 1
BFR96

$P.O.R .
19.47
8 .73

10.20
2. 13

10.00
14. 62
28. 87
28. 87
6.25

12.20
II .33
20.65
27.45
38.25
38.25
38.25
38.25
8.87
8 .87

10. 61
10.61
I I . 00
I I . 77
15.00
13.72
21 .83
21 . 83
14.08
14.08
2 . 50
3. 00
2. 90
2 .25

10 . 00
3 .00

20 .40
. 93

2.00
3 .00

26. 87
3.99
9 .41
3 .00
4 . 29

11. 73
1.39
1.00
1.25
1. 50

BFW92A
BFW92
MMCM91 3
MMCM2222
MMCM2369
MMCM2484
MMCM3 960A
MWAII o
/'tWA 120
MWA 130
MWA210
MWA220
MWA230
MWA31 0
MWA320
MWAjJO

TUBES
6KD6
6LQ6/6JE6
6MJ6/6LQ6/6JE6C
6LF6/6MH6
12BV7A
2E26
4X150A
4CX250B
4CX250R
4CX 300A
4C X350A/8321
4C X350F/J / 8904
4CXI 500B / 8660
8 11A
6360
6939
6 146
6 146A
6 146B/8298
6 146w
655 0A
8908
8950
4-400A
4-400C
572B/T I60L
7289
3-10002
'-5002

$ I .00
.79

14.30
15.65
15. 00
15.25
24.30

6 .92
7.38
8 . 08
7.46
8 . 08
8 . 62
8 . 03
8 .62
9.23

$ 5.00
6. 00
6 . 00
5 . 00
4.00
4 .69

29. 99
45.00
69 .00

109.99
100.00
100.00
300. 00

20.00
4. 69
7 .99
5 .00
5.69
7. 95

12. 00
8 . 00
9 . 00
9 . 00

71.00
80.00
44.00

9 . 95
229.00
129. 99

UHF / VHF RF POWER TRANS ISTO RS
CD2867/2N6439
60 Wa tts o ut put
Reg. Price $45.77
SALE PRICE $19.99

1900 MHz to 2500 MHz OOWNCONVERTERS
Intended for amateur radio use
Tunable from c hanne l 2 thru 6
34 dB gain 2.5 - 3 dB noise
Warranty for 6 months
Model H/1R II with dish antenna
Complete Receiver and Power Supply
$225.00 (does not include coax)
4 foot Vagi antenna onl y
$39.99
Downconverter Kit - PCB and parts
$69. 95
Power Supply Kit - Box. PCB and parts
$49.99
Oownconverter assembled
$79.99
Power Supply assembled
$59.99
Complete Kit with Vagi antenna
$109.99
REPLACEMENT PARTS
MRF 90!" $ 3.99
MBOIOI 1.29
.001 Chip Caps 1.00
Power supply PCB 4.99
Downconverter PCB 19.99

Bogner down converter, industria l version. 1
year guarantee $225.00

86 P IN MOTOROLA BUS EDGE CONNECTORS
Gold plated contacts
Dual 43 / 86 pin .156 spacing
So Ider te i 1 for PCB $3.00 each

CONTINUOUS TONE BUZZERS
12 vae $2.00 each

lID VAe MUFFIN FANS
New $11.95 Used $5.95

Pl-259 TERMINATION 52 Ohm 5 Watts
$1. 50 each

NO ORDERS UNDER $10
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2822 North 32nd St reet, #1 • Phoenix, Ar izona 85008 • Phone 602-956-9423 ~"

NEW & USED BCD SW ITCHES
3 switch with end plates
New $8.99
Used $6 ,95

NO OROERS UNOER $10

ORDERING I NSTRUCTI ONS
Check, money orde r , or credit cards

we lcome . (etes te r che rqe and VISA on ly)
No pe rsona l checks or certified persona l
checks fo r foreign count rys accepted.
Money o rde r or cashiers check in U. S .
funds only. l e t t e rs of credit a re not
acceptab le .

Minimum sh ipping by UPS is $2.35 wit h
insurance. Please al low ext ra sh ipp ing
charges fo r heavy o r long i tems .

Al l parts re turned due to customer er ro r
wil l be subject to a 15% re s toc k cha rge.

If we a re out of an i tem ordered , we
wil l try to rep lace i t with an equa l o r
bette r pa rt unless you spec ify not to ,
or we wi l l back orde r the i t em, o r
refund your money.

PR ICES ARE SUBJECT TO CHANG E WITHOU T
NO TICE. Pr ice s supe rseade al l prev ious ly
pub l ished. Some items of fe red are
l i mi te d to sma l l quant iti es and a re
subject to pr io r sa le.

We now have a tol l free numbe r but
we ask that i t be used for CHARGE ORDERS
ONLY. If you have any questions please
use ou r othe r number . We a re open from
8:00 a.m. - 5:00 p.m. Monday thru Satu rday .

Ou r to l l f ree number fo r orde rs on ly
;5800-528-)611.

NEW RO TRO N BISC UIT FANS
Mode l BT2A 1 11 5 VAC
S12.99 each

MEP 170 1000 PIV
2 .5 Amps 25¢ each or
100/, 15,00

4N26

M.EDIUM LED ' s
Red 6/$ 1,00
Green 6/$1.00

WATCH CRYS TA LS
S3.00 each

8/$ 1.00
6/$ 1.00
6/$ 1,00
6/$ 1,00
6/$ 1,00

NEW 2 i nc h ROU ND SP EAKERS
100 Ohm coi l 99¢ each

PLASTIC TO -3 SOCKETS 4/ $1 . 00

NEW G,E. OPTO COU PLERS
69¢ each or 10/S 5.00

HI CRO-HI N1
32,768 Mz

Red
Clea r
Ye l low
Green
Amber

each
each
each
each
each
each

JU MBO LEDl s

VAC

$3.99
5.99
3,99
3,99
5.00
5.99

$28.00
38,00
22.99
40 .00
2.00
5.00
I. 10
7.00

10. 48

TORI N TA700 FANS NEW
Mode l A30340
230 VAC @ . 78 Amps
wi ll a lso work on 115
$29.99 each

DOOR KNOB CAPS
470pf@ 15KV
Dua l 500 pf (W 15 KV
680 pf @ 6 KV
800 pf @l 15 KV
1000 pf @ 20 KV
2700 pf @ 40 KV

HIG H VO LTAGE CAPS
420 MFD @ 400 VOC OR
600 MFO @ 400 voc
$6.99 each

NE555V TIMERS
39¢ each or 10/ $3 . 00

NEW DUAL CO LON LED
69¢ each o r
10/$5.00

2N6097
2N 6166
2N6368
2N6439
A210/MRF5 17
BLY38
4028012N4427
4028 1/2N3920
4028212N~927

$ 2.50
3.60

15.00
4,60
8,00
1.57
5.00
1.00
2,50
4,00

10.00
2.00

25.00
3.00

10 ,00
1.60
1,10
7.00
1.00
2,00

15,00
8,00

15.00
4.00
1.50
1.00
4,00
6.00
8.00

11.00
5,44

11.60
20.00
5.00

14.00
10.00
8,00

20.00
40.00
14.00
50,00
7,00

10,00
11.00
13.00
14. 00
11. 00
20.00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N3818
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N4429
2N4877
2N4959
2N4976
2N5070
2N507\
2N5108
2N5109
2N5179
2N5583
2N5589
2N5590
2N5591
2N5635
2N5636
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N6083
2N6084
2N6095
2N6096
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

PARTS WAREHOUSERAMSEY
ELECTRONIC 'S

... 62 Inc.

$24.95
$29.95
$29.95
$29.95

2575 Ba ird Rd.
Penfiel d . NY 14526
716·586·3950

Call Yo u r Phone O .d e. in T oday
TERMS: seuerecncn gua.anleed O' money
'elunde<! , C 0.0. add $2,00 M,ntm um o 'de,
$6.00. O 'ders unde, $10.00 add $1 SO. Add 5 '"
10' poslage. ins u' a nce . hand ling Ove,seas
add t5' ·--0 N.Y. reSIdents add 7'·,. tax

e..
~--.....

CLOCK KITS ~
You, old t••o.Il.1 .'. h 1I.ln. Over 1.000 Sold 10 D.I I ,~
S . one 01 the 1I.nll .nd 0 yo"" tod.yl

Try you r hand at building the finest lo okin g clock on th e
market lIS Salin finish anodized aluminum case looks great
anywhere, w h ile six .4 "' LED digils p ro vide a highly read a b le
dis pla y, This is a complete k it , no ext ras needed , and II only
t a kes 1-2 hOUfS to asse m b le , You. choice of Case colors '
si lver , gold. black (specify) .
Clock kit , 12/24 hour . eC-5
Clock w il h 10 min 10 l im e r. 12/24 hour . DC-l0
Alarm clock . 12 hou r only. DC-8
12V DC c a. clock . DC-?

For Wired and tested clocks add $10.00 to kit p rice
SPECIFY 12 OR 24 HOUR FOR MAT

Su.,.. SlItulh
Aoupe , .enslt..e ampll .
t"" whIc h WIll pIC . up a
pm drop aIlS f""" G,eat
tor moMon"9 babv's
.oom Of as gene.al pu.
POse "mpli f,e. FuH 2 W
.ms output nm. on 6 10
15 volts. Use5 8-45 ohm
spe".e.
Complete ~~ BN·9

$5,9'5

LItd Blln~y Kit
A g.eat anention get 
te. whlc n alle,nale ly
fi esnes 2 Jumbo LEOs
Use 10' name t>8Oges,
buttons wa, n ln g
panel IIghls. any thIng'
Run. "" 3 to 15 volt.

Complete .i l. BI.·1
$2.95

VI ","" " o.luI.,,,,,,~

Conve'" ,nv TV ,,, ""e., monoW Supe,
".Ne, 'un.b'. ",e , cr, .~ ~ "'" on 5
15\1 .«e.,,,,,,, .."....'9". , e""""""n
'M ",,,• •1' Como'''" .,1 VO_1 51.n

We now have ava ilable a buocn 01 goodies too
good to bypass uems a re lim ited so orde r to d ay

CPO-I
Runs on 3- t 2 VdC 1 w. '1out , 1 +< HZ QOO<! 10' CPO
Ata ,m, AudIO Ooclllato' Com plele . ,1 12.1$

Color Org.n

see music come
alive' 3 di!!er"n!
lights tI'eke, wtlh
muS'C One lig ht
each lor , high.
mld-.ange and
lOWS Each in d i
vid ually adj ust 
able and drives u p
to 300 W runs o n
110VAC

Co m p le le ~i 1.

ML·l
SB.95. 1.,95

19,95
FM-3 K' I
FM-3 W" ed M d Tes te d

FM
MINI
MIKE
A ,,"per hIgh p<>rla , m.nce FM w",,·
In. m,k" k,t' T'ansm"s . ' 1 . ~ le

.,gMI up to JOO yard s With e.cep
Ioona' . ud10 q ual 'ly by meM S 0 1,Is
bUl lt ,n "Iecl,el m,." 1<,1 Inc ludes
cn" m,.", on-of! 'W'le h , a"'enn.
b"1e' ~ and su pe' ,nstr uctions Th,s
's 1he hnest uM ..ai labl e

H.,.'.a ' UPO' '''''''''9 ' U99M aM accu'''' aulo cloc ' "h"h ,. e ' 000 '0 b,,,IO.od
,.. . ,. 11 CIOC. mo•• m... ' '. , om,,'.,.,y ....mbl.O - YOu on', ..,10", J ,,".. aod ~

. ...Ie.... I. . .. aboul '5 m. nu,••' O""'.y" ""gh l g"' o " ,m a"'oma"c b"gh'"",
<0" "01"l>Oloc . " _ .., ur.. yOu 010 h,g" 'Y '&aO'bl< 0" 0'" 00; 0' n'ghl Com., ," a
, . ,," I,n,," ano",,'" a'um ,num c... .. h,C" can"" attach'" 5o·tler.ol ..... "" ,"g? ""."
ra"" C"O" . 0' "I.., bl.C>0 ' go'" c... 10""""VI

OC·3 ••1 I? "",u' 'o,m" U2.,
OC·3 .. ,,"" and Ie..... UI 15

Car Clock
Th. UN·KIT, only ~ .... <It, co nnt<:llonl

TO"I Dt<:odt< ~
A COmp le le ton" deco-~.
de. on a o,ng le PC
boa ,d Fealu.es· 400 ·
5000 I-lz adJuslab le
.a nge VIa 2<J lurn pol. VO ltage .egu ·
lallon, 567 IC Useful 10' louch·
tone bu'st oetecncn. F$K, elc
Can e lso be USed .s a Sla ble tone
encOde' Runs on 5 10 12 .olts
Complete .,t. TD· l $5.95

Whi.per Light KII

An In le .e s t ln g 10,,1, sma ll m i ~e

p,cks up so und s and c o nve rts
them to ligh t The lo ud e r the
.ound, the brighte r !he hgnt
Incl u de s mIke, conl.ols up 10
300 W. •uns on 110 VAC

Comp le te . it, WL· l
$6 .95$4.95

FM WI•• '." MI.o Kit
T.ansm llS up 10 300' 10
a ny FM broadcast ,. 
d'o. uses any Iype of
m'ke Runs on 3 to 9V Type FM-2
heS "ddeo sens,t, ve ml.e p'eamp
slage

FM· l ~ II 13.1$

.,n"
." "... "...

S59.95
$44.95

12,00

$.50 e• .
$1 .00 •••

600 MHz .r'-iJ
PRESCALER . _

-
Extend the range ot your
counter 10 600 MHz w orks
w ilh all counters Less Ihan
150 mv Sensitivity eoecrtv 
to co.toe
Wiled. tested. PS- 1B
«n. P S - 1B

7812 $1.00
7815 Sl .00
790S $1 .25
7912 SU5
7915 S1.2~

MIni TO·92 He.I Slnkl
T.....m."o. B,.rod s!of 11.00
To-220 H"" S,n.. J ,... 11.00

Un..., O..h c., ClOck
" m """, ,10< ' '0 • _ "",,, 0"'''' ' 0" " " , ...
• ," mOO ~<O l ED. " 0. "'" ,><. I "' '''' 0" ,, w'''' _ "" _""ro, ""." w.,. "0.,..., ,""
...po' ,0' " ''''''''' ' "," ,oe" O,mm" " ''''''''''''''"'.u.to """',, '0 .mO,.e' '..", " ....'
O{;-" ,"" . w,m mt, 0""" ''' IS'.
"" ·'O.mm""',o',, U ."

''' ''000'''' ,M""

Pow.. Supply KII
Complel. Inple 'egula' ed PO"e'
,,,pply p,cotdes .a, iablo 610 1e '01" al
200ma an" _S at 1Amp E,cell.nllcad
,egu latlOn . goo", l 'l1e"ng and sm. 1I
...e Leotl,.n.lormers, ,eq u" es 6 3 V
,.1 Aand24 VCT
Como lOIO kIt, PS-3LT

OP·AMI'Spt<:i..

$29.95
$39.9S

,n PA·l
SillS

SI-FET IF 13741 _Direct pm fo' pIn 741compatlbld, bul 500,000 MEG
Input " . uPe, low 50 p. input current. 10" pow", d,. ,n
50 for only 11.00 1010.

Video Te,mi...1
""""'"'''' ""-<""" ''''"'' ""'0. '.... _""'" '"m ,o.' " '0 ~..".,., ",,,_ ,e ' sC" . ..,x..",.eo "
W! '0 """om, 0' ''''''''''' " ,m."" """ " " "'...,, ""0.... '''"",,, ' T' , ''''''''''''''"", .""00".
" t.. ""...,., ''''''0'''' <0"'0"'" ' "0 ' ''''''''" '''"''''' '" '""'" 0,,,,, ' ''0' <"m,,,, ' ""0"0'"A«."" ..... ",,",,'"'' ...'" ASC" 0"" "",, '10' ••_"".," '00'" ,,,. '''0 ",;, ,"" "" '. "0" . ',"
"'0'''''9 "0'"'' 'M "",., '"'" 100''''''"'' ,"" "", RS·'" "'" _. "'00 '"''''''' ' "" "..'0 • ."
''''' '' '"" "," ....eo ' '''''0''"'' '"''''''''''''''''''
~. ... '. ,.,m,o", w".",..,., ,&I 00 "" . ,,'" "","
l ow", c .., 0""""
Po,,,, S 'oo>'_

~' '''''''''' '''' ' "

octo Iso la tors - 4N28 ty p e
octo Ref lectors - Photo diode" LED

C. I.n"., AI.,m Clock
tee clOC k that's got uau 6- 5'" LEOs
12124 nou' , snOOl e . 24 nou ' ala,m 4
y.a , e"enda,. MlIe,v Me"up. a M
lots mo'e The supe' 7001 cn,p IS
used S".· 5,4,2 Incn•• . Compl. t.
k'l less case InOl ava,lable)
DC·9 S34.15

Audio
P.e.c.le.
Make hIgh resotuncn a udio
measurments. g,eal 10' musical
instrumenlluning. PL tones. etc
M ulliphes aud io UP ,n treooencv
selectab le .10 or .100, g ives 01
HZ re so lu tio n wilh 1 sec gate
llm e l I-l ig h sensi tIvity 0125 mv, 1
meg inpu t 2 and b" ill-ln lille flng
qrves g reat perlormance Runs
on 9V batte,y . a ll C MOS
PS-2 kit
PS-2 Wifed

30 Well 2 mtr PWR AMP

Simple ClaSS C power amp featu res 8ti mes power qam . 1 W in
fo r 8 cut. 2 W in for 15 out . 4 W in for 300ul Max output or35 W.
mcredibre value, complete wi lh all parts. less case and T-R re lay
PA-l, 30 W p wr amp kil $22.95
T R-l . RF sensed T-R retay kil 6.95

R F actuated reia y senses RF
(1 W ) and Closes DPOT rela y

For RF sensed T-R relay
T R-1 Kil $6.95

MRF·n e l'anSislo, as used
e- l0db gam 150 mhz

Molt. PI,," CDI __...,...a...... PfOCuI '" '""""" of 7 """,,,,, R••,.'.nel va,... ...,.. ' ..~" 2SO on",. 10
lor "p'n OOd<OII 20. 1....1.00 0••,3""'0 J''''l .1IO

78MG $1.25
7IMG 51.2S
723 $,SO
30910; 51.15
1805 $1.00

S~.lnk Tubing Nubl
N,e. 0 '100' OC" of ,r" ,n ' . ',. ' "', '~

"""n" '0 '." G_' f", SO'OCIO SM'.OO

S1 50
55.00
55,00

$1.00
$2.S0
U.OO

OI$KCO U MIC
0' '5V~, ,, ""'II .., ,.v 15'1 ' ..
00' " v ""'-1'."
,,"'''' "" 1'."
." 11\1 .." , ...

M,nl RG_174 eo..
10 II. lor $1 .00

Clyll. l,
3579545 MHZ
1000000 MHZ
5.248800 MHZ

Ce,amic IF Filte,s
M,ni ce,amic till9'S 7 kHz
B,W, 455 kHz $1.50 ea,

SOlid S,.,. lIu... ...m'" hu"~, • ..0 H' 86 08 ,0uM
ou'oul on ~ · 1 2 ' ''e a' 1r).5Q mA TTl
,om "O le $1 .SO

I Vol! II....,., CI""
N,eo quol"y 0< ,,,, S!of 1' ,110
""" AuO,,", G,omm... 10 ,... ".00

C......K Io..
• o,ft ' VO' ~I. cOn'.e," 10'
""-'003 cl' Clo<;" modo'l
o"e. ,15 N ,

$1.50

Sl .00
:JiSl.00

SI•• n Kil
Produces up wa rd an d down wa.d
wa il c ha.acle"",,C 01 a police
s iren 5 W pea k a udio oUlput , ,uns
on 3·15 YOII. uses 3·45 ohm
spea . e ,
Complete . ''- SM·3 $2 .95

&0 H. Ti.... h ..
~,,," "" , " .OC low ,",,,e, " ...." ,

m,o·",,,e," "'u"ey ,g., "" " ..,g.,,,.,. ....

al UMINUM
! ,.","',t"
'000 ur IS' 0'0'" , ..."'" u, "". A".. • SO
,SO) u' '•• "''' 0.'$' "
'0"' '..~"'" '0'" ..

$ '-00
sse

$4.15

._-
Molo'ol. ...~ 2209 30 .... No",.n.' cap 2Q.1IO o ~ · Tun.OIl ..""'• .

,511 _ ... IISl.OO

;>5K?OJ Tum T"m ""
I K ?OJ Tum T"m 1'01

oc·oc Con...".,
. ~ _OC '"oul 0«'" -9 v<lc (10 30ml
- 9 _oc p, o.j""• • -, ~ _oe (10 35"" I U s

R•• lll0, A,, 'I
Aooo" ment o. Popu lar va lu.. . \io '
wall CU I lead lor PC mounling, 'h"'
ce nle ' 'h"' leads. bag ot 300 0'
mo,e

Co.. Connector
ChasSIS mount

BNC type $1.00

L_ - you' cho ico, plea se spaclty
MIni Red, JumbO Rood. HIgh Inlen"ty Red, II lumlnalO' Rood I ISI
Mi ni Yellow. Jumbo Yellow, J"mDo G,een 11$1

s."9 Tuned COUISm,," 3116" He, Slug. lumed COIl
3 tu,ns 10 to' $1.00
CAP,,"C ITORS

Cry,l.f Mlcrop~one

Small 1"" d,amo'o, 'I.In'c k
crysla l m,.e ca ttr ,dge $.15

,_ ...
"" 0' "." .. ~,>< <0'" ,"0' ' .",,,,,,,,,",.,,.,, """'., "" C' '"'" "e
0.. oeo " '" oc' $...1 .. -. "' '''' ''' ' I ....

Mad Sla5le. Kit

MS-llO;,t

P' oo"ces LOUD <'a ' Shatterin g a no
att enloon gell,ng ...en I,ke sound
Can suppl y up to 15 watt . of
OO"""ous aud 'o Runs on 6--'5 VDC

SOCke tl
101U.00
101U.00
101U.00

41U.00
41U.00
31$2.00

25 AMP
100V Bridge
$1 .50.ech

$5 ,15

Min i- B.id ge 50V
1 AM P

2 for $1 .00

FERRITE SEADS

nc
74S00 S40
7441 S ,65
7415 ,~

..00 , .~

741% $1.35

SPECIAL

8 P,n
14 P,n
16 P,n
24 P,n
2e P,n
4(1 P,n .,-
51 V Zene, 201$1,00
lN914 Type SOI$1 .00
l KV 2Amp 11$1,00
l00V l Amp 151S1,00

..''" ~!O , ""...... "''' ..
, _,. ".,, "" "-<I. . ", ..

llC90
1011 6
,~

121)1 A
72160
7101C
5314
5375A81G
'00'

PARTS PARADE

"...,.,.,.

LINEAR

C MO S

_

50
.50

$1,85
SO taNtal uM
. '-."=:::",::"::.,,,,,:--1 0,0_ !"""'$9.00 r 1.5 uF 25V 31$1.00

$2.00 1.8 uF 25V 3/$1.00
$1 ,35 ,22 uF 25V 31$1 .00
$175

IC SPECIALS

TRANSISTORS

Uf·5 K'I

Pro.,,,.. t~ . M"c pO o1 . and PC
boa'd '<qu"," to p,ovl"e a sOu,C.
ot p,ec..,on t,mlng an" pu l••
gen.,a ' ,on lJse~ 555 lime' IC .nd
,ncl"des a raoge ot parts 10 ' most
t,m,ng n""d'

Unl•• ,..1 Tim. , Kil

READOUTS
,~o ... ' cc
, ~o ..,11". o"cA

UA~ "'~P"XI " ..c ,
MP '05' "","C,

1~,"",, ~ '" c.r '''I'.''
"'''''''' c·, '....' .._ " co, ,,,,,.
..... ' o~ co , '''$'.''

_ .. . 'H c·, ...." ·.. I---~~~~;---t~~~~~2~~~~~~::=r~~~~;~~~~~H---~~,,"''''''tj~",---~~~~-"""~~l,,o-..~~~--l""""'" ,~" c·r "$'.•
..->I C_' ott'..
"'"" ~... tit'""" lUI
"'" II u'" N'" ......
_ To. ~P~ ""'" >If'.._"..... ""'" ",..
..... ,...'_ I ..N'" '""" 'v.. ,.~ ..
...p ""'" " " ,.~ "'-$2."
"'XISS $.•
,.._ UJ' JII2,"

.,
".••".."".see..
'".."asoo
39"...
..". ". '". '"."' 5"4519...
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P.O. BOX401244 E
GARLAND. TX. 75040

214 • 278-3553

[]Im'-
1.1.1.11 ELECI••••CI

v" rn illUlllUllJ!JsslJr ~illliim
BET SWICHEB TEMP

ZONE INDICATOR S
• CO LO R I or lO Do 0.00' " h le h

II.. . .... I. Ul ft••'10'.'••

AFI PROTECTED

Ad d ition 0 ' o o1l.na' n UIUU.E

u I' ''''obl ,.1
. 11I olio '.",ufo'." "u'"

•
__,HIGH IMPACT

MOLDED CASE

AUXILLARY TIMER OUTPUT
p • • • I••••n. ON an••u or••• ' •• 'n' p. ' ,.

h•••••" .. an LOCAL ZON!. ...", ••1.. ,.,.,

• •••1••••••n".' .. '.,nal .P . .. . n....
.... p.UI 10."•• 1ft. I••••

SECONDS
I .o" - ' h.o " P O IITIVE CliC K n UT /H OLD . r . o ' u o ••• ,

Ko . h o. ' ...U. h •• 011 0 ..

• • , . .. o nd •••••• , . " " U ET T, NQ

.B INCH H~'~O~H::";;;::
INTENSITY ORANGE

. ..uol. o' . 0 F HT Of MOU '

'0
AClI w" nl, RUU S . on d

,.,..."
CHANGE

I 0 INDICATOR

..,.... on o 01 THR U W ORLD

,,,,(lON ES Lo • • ' " ... lO l M • • " • .,l

oOd TWO •• h , 00.0. or 'OU' e . o' .o

Y O U R CALL HERE

Co.. . . 00 . heft ' O, or I, .... . . ted. H. IH EI

at ' 0 "'nut 0,,, ....1 "U OIO TO NU or . D"

ouco' lU M " ' •• t • o U • ," ' u t .. .... "

eool'ooo.. TUHE ot 10 "'0.'"

.ULLn EL!C TIIOMIC. oNo OUO o UTN ORIUO ofALfU.

I....."," oUELOPfO o NO 10 LO ONlY ••

$ 9. 95

CO" ••• ,.

P.... ' ••• tlou .,,.,•• Oft to •

QUALITV PC BOARDS

- 20f.0 _12o r RA NGf

RUOOUT .OARO ...... . " •• ", "It" .'0._ b••••
0 ." fOu lI ... ,RE • • u ol• • •

Temperature Option
Coul... .., Y •• f ,e, u,,, nl. Yon ••• R. I. .....,

'''''''O' R•• II b" URn ,.,• • ' ..'",0 nd .. I.e.

.o ",oon.n"

(IID1HI ••••h . d '0' .ou 0 ... '0 ••• , ( no , ''' '.d.d)

QUARTZ CRYSTAL
u d ....n u y uc.u, ... ... oft " I..",on '0 u • • •
...... lin . nol•• 0 ' oC .. ".,.,

FILTEReD REGULATED
ON BOoRD PO... l R IUPPlY

WITH RUlOn n MP.
OpT IOR ON WI ROO UN IT.
(lN CLUbEI COLI. II ATION).

92.50

'12 VOLTS AC DR DC

Wlllf o

o No f u n D

79 .95

d".' •• m.n'. It m. ....b••I.'•• ' h..

" •• Ib'''' ,. O' m•• ' . .... In

AD.JUSTABLE

• hUn CI• • • Oft 'h ..... . , ••• ••• m.. ln.

. d ROM 'hOl an" •• •'h . , .,• .0. ,.
CI••• IC·. II ."••• ".op"".,

I• • '. 11 bln . ft MI CROPROCU . OR

•,••••••'.n •. O... ft ' h. m. Ol ........

49.95
COMPLnf K IT IN CLUOIIIo CAn I

w... LLPLUD xr MR r OR l ' noC
OP OR ... TlO N.

' NO C.oo .

0,,''''''0Tho
Super Nude

M.ker
REVIS ION 2

$%4.95
(8nic KIl )

Doe. 00' m<lud. ,poa'"
".,<ene. 01 1'0 8 ROM

No'" ~o" can play hund,ed. 01 .ongs USIng the 8u llet Supo.
Mus ic Mok•• , Tne ~M !u'u,e. _ .ingle I.ctory
prog'.mmed mic.op.oc...m IC IMt COme' w"n 20 pre 
progra mmed s ho ,t tunes By add ,ng theaOdll,on.1PROMS
(2706's) 'he .y..em Can be expaMe<!lo play up 10 '000
n.l•• pe' PRO M. .)usl 'h lnk • compact eleclfOnlC
,n.t<~ment lnat w,11 play do,ens , hund'eds 0' even
tho~""nd. 01 .e'ect ,oM of muSIC. Tne .,1com,," w,tn .11
.loc'l'CInlc components (Ieso 'h. PROM). and a d" ' led.
p la'e<! dnd screened PC Bo"'d wh,ch me.s"',," 4" ,4 "'"'
The 7 w.n .mpllll.., ,",c"on "00 me same PC oo.,d and
d , ive. an 6 ohm ."",.e, (not I nel ~ded ) . I,om a wh""", to
ea, sp l,ttlng volume S,nce 'he ~n,' wo'~. on 12 VDC Dr t2
VAC'••en,cle o r oo "able ooe, "'i on '" poss ible . Wh_t do
you~ !o< $24.951 E••rythlng bul. _ •••r. 1.....lo.m...
c•••• swl' che•• and PRO M. Add i"onal 2706 a l~ ums

conla lnlng oopu la' l~neS a,e ava ilable 10f $15.00 eoc~ 0'
you can p,oll ,am yO" ' o wn PROM S u. ,ng rn lo ,ma "o ~

p'ovode<J w,1h 'M k" ",."uct ion•. l ,.ts 01 a,.,'ahle PRO M
albums a,e ..ailable 0 0 'equeSl rNore Un, r play.
elee"omc mUSJC one nole a l a lime, II tS nor pO'''blft roplev
eM,ds 01 " melody W,'h Ilarmony s ,multa neo uSly )
• Envelope con'rol g ive. d<>eay ' 0 not@.
• "Nexl'une'" leat"re . llow. sequen"al play,ng 01 . 11.ong.
• On board in. e rte r allow$ . mg le VOIl .9'l ('12) opera1ion

The Greatest BreakthroUlh
In Electronic Music Eyer!

W.llplull Tr.nolo r_ ,
(f o ' o"".alion on l 11VAC hou... vol'agei

OPTIONAL ACCESSO RIES
DIP SwlO<h... One 8 pDS.. On@ 5 pos 2.D015e1

(Can be dl'oclly ..Ide..... to PC 8<1, to Iccess 1un... )

1I0' . ry SWltc..... Two 5 po~rt<on 2.501S.t
IFo, ..mole wIrIng to PC 8<1 to ,",ces. l~nesl

",,1t.«II.. Pln lle Cn.

ss·qS

9.95
KIT

Doomsday Alarm

7 Watt A.udlo A.mp Kit

If you hav e t rou ble , Ieepi ng and yo u wou ld like

the rest 01 the ne ighborhood to sh are y our m is·

e,y then this liltle k it w ill be lo r you' There

i' no way to accu rately desc r ibe t he unearthly

ho w lS. sc,e"m, an d to ne , that come out 01 this

Super Value Power Transformer
We' l made. open 'ra me t'ans lo' mR' ""th mO~n1>ng ea ". Bu,ld a
-S a nd ! 12 sUPP'y w,'h me <pens lve pa ' ls F",e .ehem. lle. 01
. e, .,.' d.lign •. Prlm.fY 'l1VAC. SEC '1 T5VAC (0) .5A SEC
_2 15 VAC@ .SA SEC n 8VAC@J2 .5A ORDE R:

SPf.CIAL 90NUS:O,de, 2 IIf.T ·OOOS
Gel/,ee 723 ,o!rage $2.95 hcn
regu lMo' Ie '

""Al'. SI~G" HVaRID IC .~o COMPON.NTS 'IT 0 "" ", 3" PC
eO.RO "~C, uP< D I RUNS ON ''''DC GR,.T 'OR' ..YPROJECTT....
N. m s ' N IN.....NSlv. ' ''P LOSS ' H'N ,... 'HO <It , W'TTS
COMP.ne" WITH50-01 SOUNO .IT

• MNo CHEC . " ° 0. CH' RGE CA.O NO
• PHON' ORo. n. 'CC'PHo ON VIS' '''0 .. . . 'OnCH.RO. ON"
, . DO... ' Oft .H'PP'..G
• ...EO AoO"'STA " S"" '"
• " L'O.E'GN ORD" RS AOO 30" 'On 'H I"P' NO CH. nO"

u S .u..os ONLY
(2'4) 218·3553

P , o teCI yO" ' e .pe~s lVe eq uip me nt hom Ove<VO ltage
cond,t ions E", 'y co mpu1e' s ho uld have one' Wo.k l wl' h .n~

luoed DC po we. IOU". Irom 10 to 20 volts up '0 25 amps

1f!"'1

Overvoltage Protection KitAY3-a910 P ROG RAMMAB LE SO UND G EN ERATOR

T~e AY3-891O is a 40 pih LSI cn ,p " ,In t~,ee o,c l"a to,., Ih.eIl
amplil ~de cont,o ls. p'og ,ammablo nOISe gene 'ato,. Ih,...
mi. e.. , an envelope gene.ato', and th ,ee DIA convene.. th at
a", cont ,,)lIed by B BIT WO RDS. No @dernal pDt. o. cap"
'eq~i.ed, Th i. Chip hooked'o an 6 bot m'CfOp'OC,,"SOf chlpo'
8"•• (8080 , zao. 8800 elc .1 ca n be .01tw.,e cOnho lled to
p 'ocIuce olmo. t a oy .o~nd. IIwillp l.y 1h'9t! nOle cho'd., moke
Dang., whi. lIes. si rens. gunshols, explosions, bleelS. wn'nes,
or gr ~nl" In ad d, tion , ,1 has p.ovis ,o ns ' 0 cont 'ol it. o wn
memory ch ips with two 10 ports The ch,p fequ ires '5V @
15m. and a 'landafd TTL clock OSC lllato•. A tru 'y I nc'edl ~le

ci'cu il
$t2.95 W/8as,c Spec Sheel (4 pa geS)

60 page m a nual with $-100 interla ce inslfu ction. and
several programming e xamples. $3.00 ex lr.

1"" 6'-0 ' oom.ln" ,It that
ooota,o, '" ' p,," '••""'0.
o,o~...n," • • ,. "'0"" ,,,OC",

, .."",at., ""'9_ ",0000
'On "OW T.... 'n.""....,"!N'"'' _nO C"",. , ...
1>,,,,,0 p",."d,.. ban" "' M,N'
O,P "",<".. '00 po" '0
p'OO',m Ihn ..""... oum'
"n.,,,,n, 01<" . SLF O,",,,.W
veo, N.,.. 0 00 St>o" . nd
fn'. 'o<>oCon,,,,.. A 00" ""
Amp ,e " 0,"" ,. ,mpln..,on'
on AO,""",,, "" ," Gon. ,.·
,.. , , .... Com p, ,,,"' .n"
M"",,,,.>0«'''"'0' '.' ...n
"' ... ,." . tl l"y Th. )'/,". I"
p<:: &.,,, r.." ,.. . p,"'",yp"
.'•• '. ""''' '0' 0'" '0"""
«I<"",y f ' '''Y p',"," m",""
'" "OO H"". hpl. ".ft>,
....... Gon. ........ T,.in•. ",
01"''''' , n ,n' ,o,,, nu"'''' 0'
...... ""'nd' ThO U" It ,,", ,

"'"'''0'' 0' ...."<..''''' , T""
lO.. 0 ,,<0 'o" u_ , " ...,to,

. ...m",y m."". I. pmg..mm,n9 c" .. ....od """."... 16>.17 C",p
Opoo,t'' 'I,on. II ' uM on • 9V ""twy Ino, ,ncluOM I On 00"0
IOQM W."'p"," ~""" ,m. II ,p••••' ~,,,.<,,y 0' 'he " n,t 000 ""eon"""'''' t. y"u' "' '''0 w,," 'hc'ed,ble '""u'to' rSO&..~, no'
,nclu""" l· 110ln I, Inc........ A,.".bl. "O.,at..y '0'n,~ eoch

MAN Y OT HE R CO MPO NE NTS AND KtT S AVAILABLE

IN O UR CO MPLETE C ATA LOG. C ALL OR WR IT E FOR

F REE CATALOG.

Sound Effects Kit $18.50
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EALER PROPAGATION
J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

EASTERN UNITED STATES TO:
GMT : "" "" ... Of .. '0 12 ,. .. ,. 20 22
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u.,.S. a. ,

.~A$U

. RGENTINA

.......RALI.

CANAl ZlINf

. NGL. NO

H. .... "

INOI.

CENTRAL UNITED STATES TO:

WESTERN UNITED STATES TO:

.""'NTIN.

.OSTa.L1.
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Flrstletter '" day waves seccne e night waves
A - Next higher frequency ma y also be useful
B - Difficul t cl rcultthls period F '" Fair
G '" Good P '" Poor • '" Chanceofsolarflares

'"
3

oun

10

Houston TX
u peTimen'er', paraoli",r Electronic and me
chanical mmp<>""n1> 10. comput<-' peuple,
. uwo """pie. ham" ",b<a b<, ilders, "" I",ri
OI('Ole.... , 0IR'n six days a ,,"w k, Ga le"'s}' EIt>c
trunin I"".• /l932 Cl."'c...t, " o",'on TX
77063 , \l7S-6575,

Scranton PA
l CO~l . Rird, Cl~,hC.alt, Il<cl.m~ n, t1uke.
LafSffi. 1Iw.11er , An' o>n"" Sped al l. "" A<lron,
A,·.. nh , Relde", W 2AUIW2VS, C DE, AEA,
Vih.nplcl, Ham-KC\' , CES, Amph..ool, Sony,
FanoniCou rie•• R&W. 10= , Shu.." La Rue
El,,,,,ronics, 1112 G ,..,>d..iew St " Scranton PA
111.''>00, 34,1-2124

DEALERS
Your company name and message
C(JII contain up to 25 words foras lit
tie as $150 yearly (prepaid), or $15
pt'" month (prepaid quarterly) . No
merlt1(m oj mail-order business or
area code permitted. Directory text
and paymetlt must reach us 60 days
in advance oj puhlicatilJII, For ex
ample, adcertising jor the July issue
must he in our hands by May Iet,
Mail to 73 Magazine, Peterborough
NJI 03458, A TTN: Nancy Ciampa ,

Winston-Salem NC
AMATEUR RADIO REPAIR

Prole"i on~ 1 """ic"" rea,on..ble fa'''' , "II
bra"d,. USA KDK repair ""nter. Amale'"
Radin Repair am",., 1020 Brook>'nwn Aye.,
w t....'on.SaIem, SC 271111, 725-75011.

Columb us 011
All ma~" hrand. fe.. lu rod in lhe bi~' and
",,", ham "ore fOJ mile> afU U1>d . Cume in and
'wl<! the knob< helore y<R' hny. L'nive ",,1
AmAteUT Radio. Inc.. 1280 Aida Dr., !kynoId>
bu'll (CoIumhml 011 43061i , !lIi6-42117.

San Antonio TX
n''''plf'te 2 way " '"ie.. shop, Cal l 0....,
W5FSp , Selling Anten"" Spedal l.l>, A"an'i ,
N .den, Bird. Ily-",,;n, Sland.ard, Vibropl,.. ,
Mid l..nd, He n.y , CmhC ralt . Di el"" ' Tie ,
H" . l le•• ICOM. MH , I'ye , Shure, Cubic,
T" mp<>, Ten·Tee anil othe", Applisnoe &:
Eq uipment Co ., Inc .. 23 17 V"""" IlId<"",
R.-..d. Sao Antonln TX 782 13, 7U-7793.

Syracuse-Rome-Utica NY
F""luring, Kenw""d , y ...,.. " lCOM, Dr~k,

'ren.T"", Swan. IA'OT. on, A1ph~, Robot, MFJ ,
Temp<>, ""1mn, KLJ.t, H}' C ain. MOI,ley.
L..r;en, Cn.he.ah, H",\Ie•• Mini Product>. You
won't lx, disappointed with "'luipmenU,..",ice ,
Radin Ww ld. OneidA Count}' Airport.Tenni
nal Build irq;:, Ori<kan~ NY 13424, 337-0203 ,

Cohnn bus GA
KL....nX)l)_ YAESU_ DRAKE

The ","odd', mos, fanla<lic a",aku. ,h"w
rooml You WlIta .... it to beU",,, ill Radio
Whnle..Ie, W I2 Auburn Aven""' , CoIumhn.
GA 31906. 561·7000.

Littleton MA
The ham , lore of N,E. ;<)IJ can ...1)' on . Ken
" •• xl. lCOM, WiL",,,- Va'--"'" [l.,nTron. KLM
am!", B&W ' '''ilches &: ""'all""""",, Whis' ler
Taolar rl<11'<10r> , Ik...n ...t, R<-gcn<.')-', anlennas by
(... "", n , Wilson, lI n. der , G AJ.-1. Tt;L-COJ.t
I"". Commun ica tions &: Ekdmnics, 675 G"",'
Rd ., Rt. 119, Li ' tIri,,,,.'-IA 01400, 4M-304O.

Terre Haute L~

y,~" ham head<luart,,,, loca,ed in t .... he.an of
, he midW<"'! . " "",,",. tlectrunin, fnc. , 43B
Mooad""" Shoppi"l! CenleT. 1',0 , 110" ZOO I .
Terre HAu'e Il" 471lO2 , 23&-14.>6.

Denver CO
Expe,in"'n'''' ' pa.adi,el Eleet.onic and
mechanical rompe'''''''''' fOT {)[Impnter penp le,
andio poople, hams. robot builders. ..pe ri
"",nters. 0l"'n a. daY' a w""",, GAteWAy EIec
l ronics Corp ., 2839 W. H,h A""" 0.'0"" CO
80211 ,451>-54"1'

sr, Louis MO
E.perimenter, raradi;el E ledruuk ..nd me
cl-..inical comp<>oonls I". romr.nle. people,
audio people, hams. robot b",I<I<,..., ",peri
men'er<. Open six daY' a ....eek. Gateway EIoc
, ......... Corp .. 8123-25 PSj(e Blvd.. St. I.."...
MO 63130. 427-1lIl R.

Phila. PAICamden NJ
Wn q (uKie tx coaxial "'ie"'......'" component>
tx "'I" il'",..nl . l.alx>T..l0 'l' !l'ad<- 'e<! hum·
""'nt>. power . uppli... Buy, ..U tx 'Jarl<- all
p"pular maire., li P, CR, FXR. ESl , So",,,,,,n,
SinKeT, etc . Lt>cIruuk Rese,orch I..~.. 1423
Ferry AWl.. c.~ r.;J0Il104, 541·Wl{I ,

San J~CA

Ray . ",a"s "" w""t AmAteur Radio sto ..,. Nt"W &:
'.1.';<'(\ AmAI..... Radio "",,,, IX """"-,, , We f""lure
!;.<'Ow,. Id, ICOM, Azden, Y_ " , Ten-Tee,
S"nt",·&: ma"y more. S"'_ Radio. I"". , 1378
So. 8&-... A"" ., &on ).... CA 95 128. 998-1103 .

San Leandro CA
Spo?<'iahzing in "D,.leu r Rad io T"'" Gujtl<~ , We
pllhlim the m<>;I",,,,,,,at,, ...ce. "'Am P.....·
. ation makn,,1 in Iht count.y acrording to leI
I...,; un l ile hum h"".. nationwide . C..·,..".aI, Ad·
,'.nc<'<l. and Extr. CI.... mA "ual. "vail. hl".
B., h Eduoatio".1 s.." i,..... 519 E,tudHio
A,'en""" P.O . Ilo> 2115. S.n Leandro, CA
94577. 35Z-SHO,

Preston ID
R,w; W R7RYZ, h... the La'W"t Stock "f Am a_
k .., c...., In ,he lnk.moun,..ln W"" and ,he
!le;' Pri ces. ~;aU me fur all }'"". ham needs.
R"", [)is'rihutinK. 78 Sn, Stale. 1'...1"" 10
S3263, 8.~2-08J().
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What's so new about the 902?
• WARC Bands Factory Inslalladl

Your FT-902DM won't be "obsoleted" when the
new bands become available.

• True Reading Frequency CounterI
No need to recalibrate when changing bands or
modes.

• Diode Ring Receiver Front End I
The industry-standard dynamic range of the
FT-901 OM is now better than ever.

• Curtis 8044 IC Keyerl
Full dot and dash memory are now provided on the
built-in keyer.

Price And s pecmcenoos Subject To
Change Without NOhCe Or Obligation

What's more, the FT·902DM retains these great features of the '901:

• Variable IF Bandwidth • Digital plus analog readout
• Built-in memory system • RF speech processor
• Audio peak CW filter • Highly stable PLL local oscillator
• IF rejection tuning • Plug-in modular construction
• SSB, CW, AM, FM and FSK • AC and DC operation built in

The FT-902DM ... designed to give you the competitive edgel

V&§§(1!J ~
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Adjustable uolse -blenker level
Pulse-type (such as IgnItion) norse I ~

eltmtnated by built-In noise b lanker. with
front-pa nel thres hold level control.

• RF attenuator
The 20-dH HF' a ttenua tor may be swnched
In for rej ecting lMD fro m extre mely
s tro ng stgnals.

• Optional VFOs fo r flexibility
VFO-2 40 a llows split-frequency operauon
and other applications. VFO·230 dIgital
\'FO operates in 200Hz steps a nd includes
five memories and a digita l displa y,

• RIT/KIT
Fron t-panel RIT [receiver Incrementa l
tunIng) s hifts only the receiver freq uency.
for tuni ng In sta Uons s llghtly off fre 
q uency. XIT (trans mitter Inc remental
luning) shIfts only the tra ns mitte r fre
q uency. for call ing a DX statio n listeni ng
off frequency.

More Infonna tio n o n the TS-530 S Is
ava jlable from all a uthorized deale-rs. of
Tno-Kenwood CommunIcations. lnc..
1111 Wes t Walnut Street. Compton,
California 90220.

SPf"cificalion" and p nct's a rt' s ub;f"<"//o chan'1'" lJ.·ilhoul nOlin' Or obli!1alion ,

• Wide re ce iver dynamic range
Greater Immu nity to st ron~-s l~na l OVI;'f

load, with MOSFET RF amplifier opera ung
at low level for Improved IMD cha racter
tsucaj uncuon FET s In balanced rruxer
with low noise figure , a nd dun! resonator
for each ban d.

• Built-in speech processor
Co mbines an a udio com pression a mplifier
wit h change of ALC time constant fo r
extra a udIo pu nch a nd Increased average
SSB ou tpu t power, with suppressed
s ideband splatter.

• Two 6146B's in final
Runs 220 W PEP/I80 W DC Input o n
all bands .

• Advanced single-conversloD PLL . y. te m
Improved ove rall s tability a nd improved
transmit a nd receive spurious
cha racteristics.

• Narrow/wide filt er comb inations
Any one or two of tn ree opllo nal filte rs
... YK-88 SN U.8 kHzl SSU. YK"88C
(500 Hz) CWo YK·88CN (270 Hl) CW ...
may be Installed for sctcctr ng Iwtth "N-W"
swttchl wide and narrow bandwid ths on
CW and/or SSB.

Matching acces sories for fi:lI:ed -station operation :
• SP-230 externa l speaker • AT-230 an tenna luner/

wnh selectable audio Itlters SWH. a nd power mete r
• VFO-240 remote VFO • MC-50 desk m icro phone
Other accessories not shown:
• VFO-230 remote dlgllal • HC-1O dl~lal world clock

VFO with 20-Hz s teps. five • YK-88C (500 Hz) a nd
memories, digital display YK-88CN [270 Hz) CW

• TL-9 22A linear amplifier filters a nd YK-88 SN [1.8
• SM·220 Station Monitor kHzI SSB narrow fil le r
• KB·) deluxe VFO knob • MC-30S and MC·3 5S
• PC-I phone patch norse-cancenng hand
• HS-5 and HS ·4 headphones mi cropho nes

The TS-530S SSB/CW transceiver is
dcsigned with Kenwood'. lateat. m os t
advanced circuit technology, providing
wide dynamic range. high sensitivity.
very sharp selectivity with selectable
nItera and IF shift, built-In digital dIsplay,
speech processor, and other features for
optimum. yet economical, operation on
160 through 10 meters.

TS-530S FEATURES;

• 160-10 meter cove rage . including three
Dew bands
Transm its and ft'('(' lv('s lLSB. USB. and
CW} on all Amateur frequencies be tween
1.8 a nd 29. 7 MHz. Indudlng the new 10.
18 . and 24 MHz bands. Receives INWV
on to ~1I1z.

• Built-In digital display
Large, six-digit. fl uorescen t-tube displa y
shows actual receive and transm it fre
quencies on a ll m odes. Backed u p by
analog subdrat.

• IF shift
Moves IF pass..band around received
s ignal and away fro m Interfer1n~ signals
and sideband splatter.

IF shift, digital display, narrow-wide filter switch
TS-~5::='...."
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